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MANAGEMENT PLANS

1.0 INTRODUCTION

These Plans have been prepared to fulfill the requirements of Lake County Marijuana
Cultivation Ordinance (Ordinance No. 2997). Each Plan is intended to be a “living” document,
updated as necessary, such that when operational activities or processes are modified or
replaced, the applicable Plans are similarly revised to reflect these changes. These Plans
should be amended whenever there is a significant change in cultivation operations, whenever
the goals of the Plans are not met, whenever a pollution event occurs, or whenever a violation
notice is issued. The Ordinance requires that any deviations from, or changes in, the Plans
must be conveyed to the Department in writing within thirty (30) days of the change.
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MANAGEMENT PLANS

2.0 PROJECT LOCATION AND DESCRIPTION

This permitted cannabis cultivation operation is located on a 183-acre parcel (APN 013-013-11) with
address 23492 Jerusalem Grade, Middletown, California. The original operational area was
approximately 0.2 acres; this garden is being abandoned and the area restored. The new gardens
(Project Area) will be established in phases and allow for multiple cultivation licenses with individual
gardens. The original Cannabis cultivation operation consisted of a graded garden within a fenced
enclosure. The enclosure was approximately 7,500 square feet (0.17 acres). This garden was
abandoned, and the area is being revegetated. Three additional potential garden sites were located at
the north end of the parcel. These sites were graded and terraced, but no Cannabis operations were
ever established. These three garden sites will be abandoned.

The new garden complex and supporting facilities, an area of approximately 5 acres (the Project Area),
will be established in phases and allow for multiple cultivation licenses with individual gardens each
capable of growing at least 10,000 square feet of Cannabis canopy. Phase One would be for the 2019
growing season and would consist of four garden compounds (each 11,100 square feet). Phases Two
would be for the 2020 grow season and have eight 11,340 square foot compounds; two 11,250 square
foot compounds; and one 5,400 square foot compound. A new processing center of approximately
5,000 square feet is also planned, as well as a stormproof chemical shed (10 feet by 10 feet).

The proposed cultivation operations will consist of outdoor gardens. with plants growing in plastic pots,
fabric bags (“Smart Pots”) and/or raised beds. A new shed for product processing, approximately 5,000
to 4,000 square feet, will be constructed adjacent to the well. No soil is currently stored on-site.
However, future soil deliveries will be staged adjacent to the outdoor garden complex. There would also
be a 1,000 gallon cone-bottom tank in each garden compound that will be for compost teas.

A well currently serves the single-family residence and the existing garden. This is a permitted well
that produces approximately 100 gallons per minute. The proposed garden complex will be irrigated by
water from the existing well, which will be pumped into several tanks, each capable of holding 5,000
gallons. The use of water bladders will be discontinued. A previously graded pad for water bladders will
be abandoned and revegetated.

The water will be delivered by gravity via underground PVC piping to each garden. Black poly tubing
and emitters (drip irrigation) will be used to distribute the water to each planting station. Mixing tanks
will be used to add liquid fertilizers and other amendments (compost teas) to the irrigation water.
Supplemental irrigation may be applied by hand using garden hoses.

Existing structures consist of a single-family residence and adjacent groundwater well. A small cabin is
found near the top of the property. Employees will have access to the toilet in the single-family
residence. In addition, portable toilet(s) will be located adjacent to the gardens. Several abandoned
structures are found on this parcel. Trash and debris left by a previous owner lay scattered in piles
across the southwestern portion of the parcel. The current property owner is in the process of removing
the non-functional structures and trash.

The Project Area is accessed by a private gravel road on Jerusalem Grade (see exhibits). Prior to the
establishment of this cultivation operation, land use was open space. The surrounding land uses are
private estates, cannabis cultivation, and open space. The 2015 Jerusalem Fire burned approximately
80% of the Project Area. Vegetation is recovering from the fire and from the many roads and breaks
that were cut during the fire-fighting efforts.

The Project Area has rugged topography, consisting of several ridges and sloping hills of Bishop
Mountain (see exhibits). Drainage leaves the Project Area along various vegetated swales and which
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then combine into two Class lll watercourses (see exhibits). These are potentially-jurisdictional water
features. Riparian vegetation occurs in patches along these watercourses. These ephemeral drainage
channels start in the eastern portion of the parcel and flow southwest, eventually flowing into Gunther
Creek. The channels range in width from 3 to 6 feet and the depth ranges from approximately 6 inches
up to 2 feet. The channels have an ordinary high-water mark, bank erosion and scouring, and litter and
debris present; the channel was intermittently wet, but not flowing.

The parcel contained an off-channel pond that was excavated and sealed with a liner. This pond will be
abandoned and restored to the original condition of the landscape. A spring is located in the southwest
portion of the parcel. A thin band of herbaceous wetland vegetation surrounds this spring. The use of
this spring as a water source will be abandoned. The nearest portion of the current cultivation area is
approximately 130 feet from a Class Il watercourse. Future cultivation related operations will take
place at least 200 feet from a Class |ll watercourse.

Numerous roads and fire-breaks are found within this parcel. A gravel driveway leads from Jerusalem
Grade to the southwest corner of the parcel. A dirt road accesses the current garden site. Once this
garden is abandoned, the access road will be maintained as a fire-break. The proposed garden and
processing shed will be accessed by the construction of a new gravel road which will connect to the
existing gravel driveway. A dirt/gravel road which extends from the driveway and runs north along the
parcel will be maintained as an easement to the adjoining parcel and as fire access. Additional roads
and firebreaks within the parcel will be abandoned and allowed to naturally revegetate.
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3.0 PROPERTY MANAGEMENT PLAN

The following document is incorporated by reference:

e Site Management Plan for the Cultivation Operation at 23492 Jerusalem Grade,
Middletown, California. 2018. Prepared for Central Valley Regional Water Quality
Control Board. Prepared by Natural Investigations Co., Inc.

3.1. Requirements / Goals
According to the Ordinance, the Plan must have the following elements:

(q) A Property Management Plan

1. All cannabis permittees shall minimize energy usage.

2. All permittees shall prepare a Property Management Plan. Said plan shall:

a. ldentify and locate all existing uses on the property.

b. Identify and locate all proposed uses on the property.

c. Describe how all uses will be managed in the future.

3. All permittees shall implement the procedures as outlined in their Property Management Plan as
approved by the Planning Commission. Any deviations from or changes in the plan must be
conveyed to the Department in writing within thirty (30) days of the change.

4. Grounds.

The permittee shall establish and implement written procedures to ensure that the
grounds of the premises controlled by the permittee are kept in a condition that prevents
the contamination of components and cannabis products. The methods for adequate
maintenance of the grounds shall include at minimum:

a. The proper storage of equipment, removal of litter and waste, and cutting of weeds or
grass so that the premises shall not constitute an attractant, breeding place, or
harborage for pests.

b. The proper maintenance of roads, yards, and parking lots so that these areas shall not
constitute a source of contamination in areas where cannabis products are handled or
transported.

c. The provision of adequate draining areas in order to prevent contamination by seepage,
foot-borne filth, or the breeding of pests due to unsanitary conditions.

d. The provision and maintenance of waste treatment systems so as to prevent
contamination in areas where cannabis products may be exposed to such a system’s
waste or waste by-products.

e. Ifthe premise is bordered by grounds outside the licensee’s control that are not
maintained in the manner described in subsections (a) through (d) of this section,
inspection, extermination, and other reasonable care shall be exercised within the
premise in order to eliminate any pests, dirt, and/or filth that pose a source of cannabis
product contamination.

3.2. Uses of the Property

Prior to the establishment of this cultivation operation, land use was a single residence
surrounded by open space. The 2015 Jerusalem Fire burned approximately 80% of the Project
Area. Vegetation is recovering from the fire and from the many roads and breaks that were cut
during the fire-fighting efforts. The surrounding land uses are private estates with animal
husbandry; gardens and vineyards; open space; and grazing land. The cultivation areas are
accessed by a private graveled road off of Jerusalem Grade (see exhibits). The operational
areas of the cultivation sites will encompass approximately five acres of land, although the
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actual cannabis canopy size in each garden will be determined the type of license issued by
Lake County.

The existing cultivation area was established by clearing the natural vegetation. No grading
occurred for this garden. The proposed gardens may require some clearing of existing
vegetation and grading for the construction of outdoor garden compounds and processing
building (see exhibits). Ground disturbance will also result from construction of trenches
needed for installation of water supply lines and fencing.

The perimeter of the garden will be enclosed in a security fence of welded wire. Inside the
compound, adjacent to the gardens, there will be a work area that contains a portable toilet,
covered dumpster, and a green waste processing / composting area. Outside the fence,
adjacent to the garden, a building will be constructed for cannabis processing. Additional
features outside of the fenced garden that are associated with the operation include a house, a
small shed for storing fertilizers and chemicals and a small parking lot. Gravel will be placed
inside the work area and on the parking lot to suppress dust.

3.3. Property Maintenance

Good housekeeping measures will be implemented. The grounds will be inspected at least
once per day and any litter picked up. Trash containers will be emptied when full. Roads will
be maintained so that significant erosion does not occur. This may include wetting dusty
roads, armoring with gravel or asphalt, patching holes, and maintaining drainage features such
as water bars, culverts and side ditches. Weeds will be controlled by mulching or by cutting
with a lawnmower or line trimmer.

Property maintenance will follow Best Management Practices. The following CASQA Industrial
and Commercial Handbook BMP Fact Sheets are applicable:

BG-40 Landscape Maintenance

SC-41 Building & Grounds Maintenance

SC-40: Contaminated or Erodible Areas

SC-43 Parking Area Maintenance

SC-44 Drainage System Maintenance

Wastes will be managed according to the plan created for this operation:
e Growing Medium Management Plan, Fertilizer Management Plan, Integrated Pest
Management Plan, Solid Waste Management Plan, Hazardous Waste Management
Plan, and Cannabis Vegetative Waste Management Plan, for the Cannabis Cultivation
Operation at 23492 Jerusalem Grade, Middletown, CA. 2018. Prepared by Natural
Investigations Co., Inc.
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3.4. References and Resources

California Stormwater Quality Association. 2014. Stormwater Best Management Practice
Handbook Portal: Industrial and Commercial. California Stormwater Quality Association, Menlo
Park, California. 474 pp.

Central Valley Region's Best Management Practices Manual for Cannabis Cultivation.
Appendix A in: Waste Discharge Requirements for Cannabis Cultivation Order R5-2015-0113.
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4.0 ENERGY USE MANAGEMENT PLAN

4.1. Requirements / Goals
According to the Ordinance, the Plan must have the following elements:

(n) An Energy Use Management Plan
1. All cannabis permittees shall minimize energy usage.
2. All permittees shall prepare an Energy Management Plan. Said plan shall:
a. Provide energy calculation as required by the California Building Code
b. Identify energy conservation measures to be taken and maintained.
c. If alternative energy sources are to be used, describe those sources and the amount of
electricity that will be provided.
d. For indoor cannabis cultivation licensees, ensure that electrical power used for
commercial cannabis activity shall be provided by any combination of the following: (1)
On-grid power with 42 percent renewable source. (2) Onsite zero net energy renewable
source providing 42 percent of power. (3) Purchase of carbon offsets for any portion of
power above 58 percent not from renewable sources. (4) Demonstration that the
equipment to be used would be 42 percent more energy efficient than standard
equipment, using 2014 as the baseline year for such standard equipment.
3. All permittees shall implement the procedures as outlined in their Energy Use Management Plan
as approved by the Water Resource Department. Any deviations from or changes in the plan
must be conveyed to the Department in writing within thirty (30) days of the change.

The Ordinance also requires the following:

Electrical Generators

The indoor or mixed-light cultivation of cannabis shall not rely on a personal, gasoline, diesel, propane,
or similar fuels, powered generator as a primary source of power and only for temporary use in the
event of a power outage or emergency.

Lights

All lights used for cannabis related permits including indoor or mixed light cultivation of cannabis shall
be fully contained within structures or otherwise shielded to fully contain any light or glare involved in
the cultivation process. Attificial light shall be completely shielded between sunset and sunrise.

Security lighting shall be motion activated and all outdoor lighting shall be shielded and downcast or
otherwise positioned in a manner that will not shine light or allow light glare to exceed the boundaries of
the legal parcel upon which they are placed.

4.2. Energy Inventory

The CDFW CalCannabis Program states the following:

“Outdoor cultivation utilizes natural daylight for photosynthesis, although cultivators may have
use attificial lighting to maintain immature plants as a source for propagation. Outdoor
cultivation operations typically start the plants indoors or in greenhouses before moving them
outside during the summer months. Under the Proposed Program, it is anticipated that this
cultivation type would have the least lighting needs, compared to indoor, mixed-light, and
nursery operations.”

“Note that lighting may be used for propagation under any of the Proposed Program’s license
types, although for outdoor licenses, this is permissible only to maintain immature plants as a
source for propagation.”
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“Outdoor cultivation is conducted without the use of artificial lighting for plant growth, with the
exception that artificial lighting is permissible to maintain immature plants as a source or plant
propagation (CDFA 2017).”

The parcel does not have an existing residential service hookup to an electricity provider. The
residence has a 3,500 watt solar power array. A 35 horsepower generator is used as backup,
if needed. The residence also has an above-ground propane storage tank for fuel for cooking
and heating the residence. The previous cultivation operation was an outdoor garden and did
not use any electricity for artificial lighting or heating, with the exception of low voltage items
such as security cameras and water pumps for mixing liquid fertilizers into the irrigation
system. Proposed operation of a future cannabis processing facility and outdoor garden
pounds may require an increase in the electrical usage and this Energy Use Plan will need to
be updated with new energy use estimates when these facilities are operational. Note that for
construction of new structures, the Ordinance states, “Provide energy calculation as required
by the California Building Code.”

4.3. Energy Conservation Measures

A combination of the following energy conservation measures may be employed at this
operation:

e use of solar power array and battery storage where electricity is needed

» use of LED lights or another high-efficiency lighting

» use of ambient light whenever possible

e use of highly-insulative materials to reduce energy needed for structure heating and
cooling
use of programmable thermostat for HVAC/climate control
use of electric vehicles or bicycles instead of combustion-powered vehicles, whenever
possible
¢ use of hand tools instead of power tools.

The following resources can be used to prepare a Cannabis Energy Conservation Plan:

e CalGreen Energy-Saving Measures. CalGreen standards can be used to implement
energy-saving measures. http://www.bsc.ca.gov/Home/CALGreen.aspx

e Pacific Gas & Electric (PG&E). PG&E offers a Green-E Energy certified program to
purchase either 50 or 100 percent of your energy from renewable energy sources
through the “Solar Choice” program. A secondary program offered by PG&E is the
“Regional Renewable Choice” program. Information on both options can be found at
https://www.pge.com/en_US/residential/solar-and-vehicles/options/solar/solar-
choice/solar-choice.page?WT.mc_id=Vanity_solarchoice

e Renewable Energy for Agriculture Program (REAP). REAP is anticipated to provide $6
million from the Greenhouse Gas Reduction Fund (GGRF) to assist agriculture
operators with the installation of onsite renewable energy technologies, with an
emphasis on providing assistance in disadvantaged and low income communities.
http://www.energy.ca.gov/renewables/18-MISC-03/

e Utility Rebates for Energy Efficiency Improvements. Southern California Edison (SCE)
and Pacific Gas & Electric (PG&E) offer rebates and incentives to offset the cost of
energy efficiency improvements (www.sce.com/business and www.pge.com/business )

Natural Investigations Co. Page 9



MANAGEMENT PLANS

e CSCDA Commercial Property Assessed Clean Energy (PACE) Program. Through the
California Statewide Communities Development Authority, property owners can finance
the cost of energy improvements via their property tax bill. This resource can be used
to finance energy efficiency, renewable energy and water conservation measures.
http://www.cscda.org/getdoc/205a5831-d67d-40e8-b726-086edfae2358/Open-PACE-
Property-Assessed-Clean-Energy-Program

e Utility On-Bill Financing. SCE and PG&E offer interest-free loans for replacing existing
equipment with more energy-efficient models. SCE:
https://www.sce.com/wps/portal/home/business/tools/on-bill-financing. PG&E:
https://www.pge.com/en_US/business/save-energy-money/financing/energy-efficiency-
financing/energy-efficiency-financing.page

4.4. References and Resources

California Department of Food and Agriculture. 2017. CalCannabis Cultivation Licensing
Program Draft Program Environmental Impact Report. State Clearinghouse #2016082077.
Prepared by Horizon Water and Environment, LLC, Oakland, California. 484 pp.

Kolwey, N. 2017. A Budding Opportunity: Energy Efficiency Best Practices for Cannabis Grow
Operations. Southwest Energy Efficiency Project (www.swenergy.org). 27 pp.

Krigger, J. and C. Dorsi. 2008. “The Homeowner's Handbook to Energy Efficiency: A Guide to
Big and Small Improvements” Saturn Resource Management, Inc. Helena, Montana.
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5.0

AIR QUALITY MANAGEMENT PLAN

5.1. Requirements / Goals
According to the Ordinance, the Plan must have the following elements:

(s)

1.
2.

An Air Quality Management Plan
All cannabis permittees shall not degrade the County’s air quality.
All permittees shall prepare an Air Quality Management Plan to be approved by Lake County Air
Quality Management District (LCAQMD). Said plan shall:
a. lIdentify any equipment or activity that which may cause, potentially cause, reduce,
control or eliminate the issuance of air contaminants.
b. Describe how the permittee will minimize solid waste generation, including working with
venders to minimize packaging.
¢. Describe how solid waste will be disposed.
All permittees shall implement the procedures as outlined in their Solid Waste Management
Plan as approved by Lake County Integrated Waste Management. Any deviations from or
changes in the plan must be conveyed to the Department in writing within thirty (30) days of the
change.
All cannabis permittees shall obtain an authority to construct permit pursuant to LCAQMD Rules
and Regulations, if applicable prior, to the construction of the facility.
All cannabis permittees shall obtain a permit to operate pursuant to LCAQMD Rules and
Regulations, if applicable, to operate any article, machine, equipment or other contrivance which
causes or may cause the issuance of an air contaminant.

The Ordinance also requires the following:

3. Odor Cannabis related permits shall not propagate objectionable odors which cause injury,
detriment, nuisance, or annoyance to any considerable number of persons or to the public, or
that endanger the comfort, repose, health, or safety of any of those persons or the public.

a. The applicant shall prepare an odor abatement plan that includes (but is not limited
to):Designating an individual who is responsible for responding to odor complaints, 24-
hours a day, seven days a week.

b. Providing property owners and residents of property within a 1,000 foot radius of the
cannabis facility, with the contact information of the individual responsible for responding
to odor complaints.

¢. Policy and procedure describing the actions to be taken when an odor complaint is
received, including the training provided to the responsible party on how to respond to
an odor complaint.

d. The description of potential methods for reducing odors, including minimizing potential
add-on air pollution control equipment.

e. Contingency measures to curtail emissions in the event of a continuous public nuisance.

5.2. Air Quality Setting and Potential Pollutants

The project is in the Lake County Air Basin. The Lake County Air Quality Management District
regulates air quality in Lake County. The U.S. Environmental Protection Agency (EPA) sets
acceptable levels for seven air pollutants, and then determines — with the help of states and
local air districts — where those standards are or are not met. Lake County currently meets
the EPA’s health standards for five of those pollutants: carbon monoxide; nitrogen dioxide;
sulfur dioxide; lead; and coarse particulates. For the other two — ground-level ozone and fine
particulate pollution — Lake County is considered to be a part of a regional non-attainment
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area. There are no sensitive receptors such as hospitals, convalescent homes, schools or
similar facilities nearby. Public facilities such as schools are over 4 miles away.

Short-term construction emissions could include fugitive dust and other particulate matter, as
well as exhaust emissions generated by earthmoving activities and operation of grading or
tilling equipment during site preparation. Construction emissions are caused by onsite or
offsite activities. Onsite emissions principally consist of exhaust emissions (NOX, CO, ROG,
PM10, and PM2.5) from heavy-duty construction equipment, motor vehicle operation, and
fugitive dust (mainly PM10) from disturbed soil. Offsite emissions are caused by motor vehicle
exhaust from delivery vehicles as well as worker traffic, but they also include road dust
(PM10). However, no major construction-related activities are needed for implementation of
the proposed cultivation operation. Only a few persons working for a few days will be needed
for site preparation, and such low numbers of man-hours would not generate significant vehicle
emissions.

Fugitive dust is addressed in the project’'s Storm Water Management Plan and the Site
Management Plan (Natural Investigations Co., 2018), which identifies Best Management
Practices for soil stockpiling and the control of fugitive dust. Fugitive dust will be controlled by
wetting the soil with a mobile water tank and hose, or by delaying ground disturbing activities
until site conditions are not windy, or by eliminating soil stockpiles.

Operational emission sources consist of mobile emissions and area source emissions. Mobile
source emissions estimates are derived from motor vehicle traffic from staff commuting. Area
source emissions estimates are derived from the consumption of propane, electricity, and
consumer products, as well as emissions resulting from landscape maintenance. However,
this cultivation operation does not require the use of propane, electricity, or other consumer
products. Cultivation operations may generate fugitive dust emissions through ground-
disturbing activities such as ground tilling, uncovered soil or compost piles, and vehicle or truck
trips on unpaved roads. Fugitive dust is addressed in the project’'s Site Management Plan
(Natural Investigations Co., 2018), which identifies Best Management Practices for soil
stockpiling and the control of fugitive dust. Fugitive dust will be controlled by wetting the soil
with a mobile water tank and hose, or by delaying ground disturbing activities until site
conditions are not windy, or by eliminating soil stockpiles.

Operation of the proposed cultivation operation would generate small amounts of carbon
dioxide from operation of small engines, such as tillers, and from vehicular traffic associated
with staff commuting. The generation of carbon dioxide would be partially offset by the
cultivation of plants, which remove carbon dioxide in the air for photosynthesis. The outdoor
cultivation operation would not consume excessive amounts of energy because it utilizes the
sun for light.

CDFA (2017) concluded that cannabis cultivation activities under the CalCannabis Licensing
Program would not generate a substantial number of vehicle trips and would not require
intensive use of heavy equipment, and as such, would not degrade air quality or produce
significant amounts of greenhouse gasses. CDFA (2017) summarizes the impacts from small
cannabis cultivation operations as follows:
“Despite the potential air quality emission-generating sources described above that are
associated with cannabis cultivation activities, it is not anticipated that the Proposed
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Program would conflict with or obstruct implementation of air quality plans for the
numerous reasons outlined below. First, the cannabis cultivation activities under the
Proposed Program would not be anticipated to generate a substantial number of vehicle
trips (see Section 4.12, Transportation and Traffic) that would affect air quality. In
addition, outdoor and mixed-light cultivation activities would generally occur on such
small acreages that these activities would often not require intensive use of heavy
equipment.” (page 4.3-30)

The CDFA CalCannabis Program concluded that small outdoor Cannabis -cultivation
operations would not contribute significantly to greenhouse gas emissions because of the
limited use of combustion-powered equipment and vehicles and because County ordinances
limit the use of generators to emergency-use only (CDFA 2018).

5.3. Potential Odor Issues

Cannabis cultivation can generate objectionable odors, but this is primarily from indoor
cultivation operations. In outdoor cultivation, odors can disperse. No significant odor impacts
that would affect a substantial number of people are anticipated from this cultivation operation,
due to the limited population in the area, the small size of the cultivation operation, and the
generous setbacks from roads and property lines.

If odors become objectionable to neighbors, windscreens will be erected, or another mitigation
measure will be employed.

5.4. References and Resources

California Department of Food and Agriculture. 2017. CalCannabis Cultivation Licensing
Program Draft Program Environmental Impact Report. State Clearinghouse #2016082077.
Prepared by Horizon Water and Environment, LLC, Oakland, California. 484 pp.
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6.0 FISH AND WILDLIFE MANAGEMENT PLAN

The following report is incorporated by reference and provided in the Appendix:

* Northwest Biosurvey. 2017. Biological Resource Assessment with Botanical Survey and
Delineation of Waters of the U.S. for Chris Jennings, APN 010-013-11, Lake County,
California. 50 pp.

6.1. Requirements / Goals
According to the Ordinance, the Plan must have the following elements:

)] A Fish and Wildlife Management Plan

1. All commercial cannabis -cultivation, cannabis nursery, cannabis manufactures, cannabis
distributor, and cannabis microbusinesses shall minimize adverse impacts on fish and wildlife.

2. All permittees shall prepare a Fish and Wildlife Management Plan to be approved. Said plan
shall:

a. A description of the fish and wildlife that are located on or utilize on a seasonal basis the

parcel where the permitted activity is located.

A description of the ecosystems found on the parcel.

A description of the watershed in which the permitted activity is located.

Describe how the permittee will minimize adverse impacts on the fish and wildlife.

A map showing the location of any conservation easements or wildlife corridors

proposed.

3. All permittees shall implement the procedures as outlined in their Fish and Wildlife Management
Plan as approved by the Planning Commission. Any deviations from or changes in the plan
must be conveyed to the Department in writing within thirty (30) days of the change.

R

The Ordinance also requires the following:

Tree Removal

The removal of any commercial tree species as defined by the California Code of Regulations section
895.1, Commercial Species for the Coast Forest District and Northern Forest District, and the removal
of any true oak species (Quercus sp.) or Tan Oak (Notholithocarpus sp.) for the purpose of developing
a cannabis cultivation site is prohibited. This prohibition shall not include the pruning of any such tree
species for the health of the tree or the removal of such trees if necessary for safety or disease
concerns.

6.2. Description of Fish and Wildlife Resources on the Parcel

The following animals are known to occur in the region and may be located on or utilize on a
seasonal basis the Parcel: honeybee (Apis mellifera); yellowjacket (Vespidae); butterfly
(Lepidoptera); ant (Formicidae); dragonfly (Anisoptera); various aquatic insects; grasshopper
(Orthoptera); fly (Diptera); northwestern fence lizard (Sceloporus occidentalis occidentalis);
California alligator lizard (Elgaria multicarinata multicarinata); swallow (Hirundinidae); mourning
dove (Zenaida macroura); California quail (Callipepla californica); Anna’'s hummingbird
(Calypte anna); California scrub jay (Aphelocoma californica); sparrow (Passeridae); common
raven (Corvus corax); dark-eyed junco (Junco hyemalis); Botta’s pocket gopher (Thomomys
bottae); black-tailed jackrabbit (Lepus californicus); California ground squirrel
(Otospermophilus beecheyi); deer mouse (Peromyscus maniculatus); coyote (Canis latrans);
and Columbian black-tailed deer (Odocoileus hemionus columbianus).
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The California Natural Diversity Database (CNDDB) was queried, and no special-status
species are reported on the Parcel. The CNDDB reported 7 special status species are known
to occur in the vicinity. The foothill yellow-legged frog, bald eagle, golden eagle, prairie falcon,
Townsend’s big-eared bat, pallid bat, and western pond turtle are known to occur within 10
miles of the parcel. No special status animal species were detected during the site visit on
August 14, 2017 or during the previous assessment (Northwest Biosurvey 2017). No suitable
habitat for these special status species known is present on the Parcel.

6.3. Description of Ecosystems on the Parcel

The Parcel is located within the Inner North Coast Range geographic subregion, which is
contained within the Northwestern California geographic subdivision of the larger California
Floristic Province (Baldwin et al. 2012). This region has a Mediterranean-type climate,
characterized by distinct seasons of hot, dry summers and wet, moderately-cold winters. The
Parcel and vicinity are in Sunset Climate Zone 7, California’s Gray Pine Belt, with hot summers
and mild but pronounced winters without sever winter cold or high humidity (Brenzel, 2012).
The Parcel contains 2 general terrestrial habitat types (see Exhibits): ruderal/urbanized; and
chaparral.

Ruderal/Urbanized: These areas consist of disturbed or converted natural habitat that is now
either in ruderal state, graded, or urbanized with gravel roads, or structure and utility
placement. Vegetation within this habitat type consists primarily of nonnative annual grasses,
weedy or invasive species. This habitat is classified as Holland vegetation type — “42200 Non-
native Grassland,” and “Urban” wildlife habitat types by CDFW’s Wildlife Habitat Relationship
System (WHR).

Chaparral: Habitats comprised of sclerophyllous shrubs are the dominant habitats on the
Parcel. The majority of the chaparral is dominated by chamise and manzanita species. Much
of the chaparral habitat was burned in the 2015 Jerusalem Fire. The regenerating chaparral
consists of chamise (Adenostema fasciculatum), manzanita (Arctostaphylos spp.), coyote
brush (Baccharis pilularis), poison oak (Toxicodendron diversilobum); toyon (Heteromeles
arbutifolia), leather oak (Quercus durata), yerba santa (Eriodictyon californicum) along with
various grasses (Poaceae), blue oak (Quercus douglasii) and gray pine (Pinus sabiniana).
This vegetation type can be classified as the Holland Type “37200 — Chamise Chaparral” or as
“37.101.27 Chamise-White Leaf Manzanita Alliance (Sawyer et al. 2009)".

The only special-status terrestrial habitat detected on the Parcel were areas of ultramafic
(serpentine) soils, which occur in various parts of the Parcel having leather oak in the
chaparral community.

6.4. Description of the Watershed

The Parcel is located in the Soda Creek Watershed (Hydrologic Unit Code 180201620307),
which is a sub-watershed of Putah Creek. The local watershed has rugged topography, and
consist of a mountain ridge (Bishop Mountain) that is heavily incised with steep canyons and
shoulders that transition to alluvial fans and narrow valleys, such as Jerusalem Valley.
Elevations range from 2120 at the top of Bishop Mountain to 800 feet in the valleys. Differing
intensities of wildfires, development, and livestock grazing have created a mosaic of vegetation
community types. Where sun exposure is strong (south and west-facing slopes), vegetation
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consists of chaparral. On north-facing slopes, mixed oak woodlands and gray pine are
dominant. Valley floors consist of non-native annual grassland. Riparian habitat is sparse in
watercourses.

The topography of the Parcel consists of several west-facing ridges and sloping alluvial hills of
Bishop Mountain (see exhibits). Drainage leaves the Parcel along various vegetated swales
which then flow into two Class Il watercourses (see exhibits). Riparian vegetation occurs in
patches along these watercourses. These ephemeral drainage channels start in the eastern
portion of the parcel and flow southwest, eventually flowing into Gunther Creek. The channels
range in width from 3 to 6 feet and the depth ranges from approximately 6 inches up to 2 feet.
The channels have an ordinary high-water mark, bank erosion and scouring, and litter and
debris present; the channel was intermittently wet, but not flowing. There are no vernal pools
or other isolated wetlands on the Parcel. The Parcel contained an off-stream pond that was
excavated and sealed with a liner; this has been abandoned and the area restored. A spring
found in the southwest portion of the parcel was used as a water source; this use has been
discontinued. A thin band of emergent wetland vegetation surrounds this spring. The nearest
portion of the proposed cultivation operation is approximately 200 feet from a Class llI
watercourse.

6.5. How Impacts Will Be Minimized

No special-status fish or wildlife species are known to occur on the Parcel. Furthermore, the
cannabis cultivation operation is over 200 feet away from ephemeral streams and 3,000 feet
away from perennial streams. No impacts to special-status species are likely to occur from
project implementation because the requisite habitat for special status species does not occur
on this parcel. Nevertheless, if land clearing of natural habitats is performed in the future, a
pre-construction special-status species survey is recommended.

Implementation of the project will not interfere substantially with the movement of any native
resident or migratory fish or wildlife species or with established native resident or migratory
wildlife corridors, or impede the use of native wildlife nursery sites. Implementation of the
project does not conflict with any county or municipal policies or ordinances protecting
biological resources, such as a tree preservation policy or ordinance. No commercial tree
species need to be removed for this project.

The project does not conflict with the provisions of an adopted Habitat Conservation Plan,
Natural Community Conservation Plan, or other approved governmental habitat conservation
plan. The Parcel is not within the coverage area of any conservation plan. No mitigation is
required; no conservation easements or wildlife corridors are required for impact mitigation.

Potential adverse impacts to water resources could occur during construction by modification
or destruction of stream banks or riparian vegetation, the filling of wetlands, or by increased
erosion and sedimentation in receiving water bodies due to soil disturbance. The existing
cultivation operation is at least 100 feet away from the nearest waterbody. The proposed
cultivation operation is at least 200 feet away from the nearest waterbody. There is no
indication that project implementation will impact any water resources.
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If the total area of ground disturbance required for installation of the cultivation operation is
greater than 1 acre, the landowner or cultivator will need to enroll for coverage under the
General Permit for Discharges of Storm Water Associated with Construction Activity
(Construction General Permit, 2009-0009-DWQ) and implement a storm water pollution
prevention plan.

Potential adverse impacts to water resources could occur during operation of cultivation
activities resources by discharge of sediment or other pollutants (fertilizers, pesticides, human
waste, etc.) into receiving waterbodies. However, the Cultivator has enrolled in State Water
Resources Control Board's Order WQ 2017-0023-DWQ General Waste Discharge
Requirements for Discharges of Waste Associated with Cannabis Cultivation Activities
(General Order). Compliance with this General Order will ensure that cuitivation operations
will not significantly impact water resources by using a combination of Best Management
Practices, buffer zones, sediment and erosion controls, inspections and reporting, and
regulatory oversight. Note also that this site will be Tier Il, and that a sediment and erosion
control plan is being implemented as part of the larger Site Management Plan. Implementation
of these plans and compliance with the General Order will ensure that water quality impacts
are less than significant. Therefore, no mitigation is required. It is recommended that a formal
delineation of jurisdictional waters be performed before construction work, or ground
disturbance, is performed near any wetland, spring, or channel.

The Parcel contains suitable nesting habitat for various bird species because of the presence
of trees, poles, and dense brush. However, no nests or nesting activity was observed in the
project area during the field survey. Riparian corridors are focal areas for birds. Riparian
habitat is present within the Parcel. However, implementation of the project will have no impact
on the riparian habitat. Trees must be inspected for the presence of active bird nests before
tree felling or ground clearing. If active nests are present in the project area during
construction of the project, COFW should be consulted to develop measures to avoid “take” of
active nests prior to the initiation of any construction activities. Avoidance measures may
include establishment of a buffer zone using construction fencing or the postponement of
vegetation removal until after the nesting season, or until after a qualified biologist has
determined the young have fledged and are independent of the nest site.

6.6. References and Resources

Rodeik, J. and E. Bolen. 2001. Wildlife and Habitats in Managed Landscapes. Island Press,
Washington, D.C.
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7.0 EXHIBITS
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MANAGEMENT PLANS

1.0 INTRODUCTION

These Plans have been prepared to fulfill the requirements of Lake County Marijuana
Cultivation Ordinance (Ordinance No. 2997). Each Plan is intended to be a “living” document,
updated as necessary, such that when operational activities or processes are modified or
replaced, the applicable Plans are similarly revised to reflect these changes. These Plans
should be amended whenever there is a significant change in cultivation operations, whenever
the goals of the Plans are not met, whenever a pollution event occurs, or whenever a violation
notice is issued. The Ordinance requires that any deviations from, or changes in, the Plans
must be conveyed to the Department in writing within thirty (30) days of the change.
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2.0 PROJECT LOCATION AND DESCRIPTION

This cannabis cultivation operation is located on a 183-acre parcel (APN 013-013-11) with address
23492 Jerusalem Grade, Middletown, California. The original operational area was approximately 0.2
acres; this garden is being abandoned and the area restored. The new gardens (Project Area) will be
established in phases and allow for multiple cultivation licenses with individual gardens. The original
Cannabis cultivation operation consisted of a graded garden within a fenced enclosure. The enclosure
was approximately 7,500 square feet (0.17 acres). This garden was abandoned, and the area is being
revegetated. Three additional potential garden sites were located at the north end of the parcel. These
sites were graded and terraced, but no Cannabis operations were ever established. These three
garden sites will be abandoned.

The new garden complex and supporting facilities, an area of approximately 5 acres (the Project Area),
will be established in phases and allow for multiple cultivation licenses with individual gardens each
capable of growing at least 10,000 square feet of Cannabis canopy. Phase One would be for the 2019
growing season and would consist of four garden compounds (each 11,100 square feet). Phases Two
would be for the 2020 grow season and have eight 11,340 square foot compounds; two 11,250 square
foot compounds; and one 5,400 square foot compound. A new processing center of approximately
5,000 square feet is also planned, as well as a stormproof chemical shed (10 feet by 10 feet).

The proposed cultivation operations will consist of outdoor gardens. with plants growing in plastic pots,
fabric bags (“Smart Pots”) and/or raised beds. A new shed for product processing, approximately 5,000
to 4,000 square feet, will be constructed adjacent to the well. No soil is currently stored on-site.
However, future soil deliveries will be staged adjacent to the outdoor garden complex. There would also
be a 1,000 gallon cone-bottom tank in each garden compound that will be for compost teas.

A well currently serves the single-family residence and the existing garden. This is a permitted well
that produces approximately 100 gallons per minute. The proposed garden complex will be irrigated by
water from the existing well, which will be pumped into several tanks, each capable of holding 5,000
gallons. The use of water bladders will be discontinued. A previously graded pad for water bladders will
be abandoned and revegetated.

The water will be delivered by gravity via underground PVC piping to each garden. Black poly tubing
and emitters (drip irrigation) will be used to distribute the water to each planting station. Mixing tanks
will be used to add liquid fertilizers and other amendments (compost teas) to the irrigation water.
Supplemental irrigation may be applied by hand using garden hoses.

Existing structures consist of a single-family residence and adjacent groundwater well. A small cabin is
found near the top of the property. Employees will have access to the toilet in the single-family
residence. In addition, portable toilet(s) will be located adjacent to the gardens. Several abandoned
structures are found on this parcel. Trash and debris left by a previous owner lay scattered in piles
across the southwestern portion of the parcel. The current property owner is in the process of removing
the non-functional structures and trash.

The Project Area is accessed by a private gravel road on Jerusalem Grade (see exhibits). Prior to the
establishment of this cultivation operation, land use was open space. The surrounding land uses are
private estates, cannabis cultivation, and open space. The 2015 Jerusalem Fire burned approximately
80% of the Project Area. Vegetation is recovering from the fire and from the many roads and breaks
that were cut during the fire-fighting efforts.

The Project Area has rugged topography, consisting of several ridges and sloping hills of Bishop
Mountain (see exhibits). Drainage leaves the Project Area along various vegetated swales and which
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then combine into two Class |l watercourses (see exhibits). These are potentially-jurisdictional water
features. Riparian vegetation occurs in patches along these watercourses. These ephemeral drainage
channels start in the eastern portion of the parcel and flow southwest, eventually flowing into Gunther
Creek. The channels range in width from 3 to 6 feet and the depth ranges from approximately 6 inches
up to 2 feet. The channels have an ordinary high-water mark, bank erosion and scouring, and litter and
debris present; the channel was intermittently wet, but not flowing.

The parcel contained an off-channel pond that was excavated and sealed with a liner. This pond will be
abandoned and restored to the original condition of the landscape. A spring is located in the southwest
portion of the parcel. A thin band of herbaceous wetland vegetation surrounds this spring. The use of
this spring as a water source will be abandoned. The nearest portion of the current cultivation area is
approximately 130 feet from a Class Il watercourse. Future cultivation related operations will take
place at least 200 feet from a Class lll watercourse.

Numerous roads and fire-breaks are found within this parcel. A gravel driveway leads from Jerusalem
Grade to the southwest corner of the parcel. A dirt road accesses the current garden site. Once this
garden is abandoned, the access road will be maintained as a fire-break. The proposed garden and
processing shed will be accessed by the construction of a new gravel road which will connect to the
existing gravel driveway. A dirt/gravel road which extends from the driveway and runs north along the
parcel will be maintained as an easement to the adjoining parcel and as fire access. Additional roads
and firebreaks within the parcel will be abandoned and allowed to naturally revegetate.
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3.0 GROWING MEDIUM MANAGEMENT PLAN

3.1. Requirements / Goals
According to the Ordinance, the Plan must have the following elements:

(i) A Growing Medium Management Plan

1. All commercial cannabis cultivation, cannabis nursery, and cannabis microbusinesses
shall properly manage growing medium and dispose of growing medium properly.

2. All permittees shall prepare a Growing Medium Management Plan. Said plan shall:

a. Provide an estimate of the type and amount of new growing medium that will be
used and amount of growing medium will be disposed of on an annual basis.

b. Describe how the permittee will minimize growing medium waste generation.

c. Describe how growing medium waste will be disposed.

3. All permittees shall implement the procedures as outlined in their Growing Medium
Management Plan as approved by the Planning Commission. Any deviations from or
changes in the plan must be conveyed to the Department in writing within thirty (30)
days of the change.

3.2. Inventory and Handling of Growing Media
The CDFA CalCannabis Program describes soils handling as follows:

“Soils used in cannabis cultivation may be treated, reused, stockpiled, and/or discarded.
For reuse, soils are piled and covered with tarps for an extended period (months to a
year) to allow heat from sunlight to destroy any potential soil pathogens or pests.
Another practice for soil reuse is to run a compost tea through the soils between
harvests to restore soil nutrients. Although it is not a direct component of the Proposed
Program, another aspect of soil reuse can include laboratory testing of soil samples to
identify nutrient deficiencies or other issues. Identifying such deficiencies allows the soil
to be properly treated or amended with fertilizers or other soil amendments, thereby
correcting these deficiencies, prior to being reused with a new cannabis crop.” (CDFA
2017)

“Outdoor cultivation typically involves planting rooted cannabis cuttings or seeds in the
early spring and harvesting the plants in the fall (mid-September through November),
after the plants flower. Soils used in the pots or grow bags are typically amended to
ensure that nutrients are available to the plants throughout the growing season.
Compost teas, which are created by steeping compost material in water, may also be
used to fulfill nutrient needs (Ingham 2014). Water and nutrient supplement needs for
outdoor cultivation may vary depending on the type of growing container selected. For
example, raised beds typically require more watering and additional liquid nutrient
application compared to other growing container options.” (CDFA 2017)

The growing medium for this cultivation operation will be approximately 1,000 yards of
amended topsoil, which is imported. Each planting station will consist of a large fabric/plastic
pot filled with the amended topsoil. Granular fertilizers are mixed into the amended topsoil.
The liquid fertilizer and compost tea are added to the irrigation water.
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The names, types, and volumes of specific products will be added to this plan as they are
introduced and utilized in this cultivation operation.

3.3. Waste Reduction and Disposal

Growing media waste will be reduced or eliminated by composting and blending old soils with
new soils and amendments. No growing media is expected to be disposed. Instead, media is
reduced in volume yearly because it is absorbed by the plants and metabolized by soil
organisms (bacteria, fungi, invertebrates). The primary waste generated will be vegetative
material waste (green waste), which is managed under a separate Plan. Green waste,
primarily cannabis root balls and stems, will be chipped and mulched and blended back into
the planting soil (see Vegetative Waste Plan). Soil staging areas and compost piles will be
located inside the fenced garden. BMPs will be employed to ensure that these piles do not
contaminate stormwater or cause nuisance dust or odor issues.

3.4. References and Resources

Central Valley Regional Water Quality Control Board's Best Management Practices Manual for
Cannabis Cultivation. Appendix A in: Waste Discharge Requirements for Cannabis Cultivation
Order R5-2015-0113.

Troeh, F., and J. A. Hobbs. 2003. Soil and Water Conservation for Productivity and
Environmental Protection, 4th ed. Prentice Hall, Upper Saddle River, N.J.
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4.0 FERTILIZER MANAGEMENT PLAN

4.1. Requirements / Goals
According to the Ordinance, the Plan must have the following elements:

(r) A Fertilizer Management Plan
1. Cultivation, nursery and microbusiness permittees shall comply with the following fertilizer
application and storage protocols:
Comply with all fertilizer label directions;
Store fertilizers in a secure building or shed;
Contain any fertilizer spills and immediately clean up any spills;
Apply the minimum amount of product necessary;
Prevent offsite drift;
Do not spray directly to surface water or allow fertilizer product to drift to surface water.
Spray only when wind is blowing away from surface water bodies;
Do not apply fertilizer when they may reach surface water or groundwater; and
The use of fertilizer shall not be located within 100 feet of any spring, top of bank of any
creek or seasonal stream, edge of lake, delineated wetland or vernal pool. For purposes
of determining the edge of Clear Lake, the setback shall be measured from the full lake
level of 7.79 feet on the Rumsey Gauge.
2. Permittees shall prepare a Fettilizer Management Plan to be approved by the Lake County
Agricultural Commissioner. Said plan shall include:
a. Product name and ferlilizer grade (s) of all fertilizers to be applied to cannabis during any
stage of plant growth.
b. Proposed application rates.
¢. A map of any spring, top of bank of any creek or seasonal stream, edge of lake,
delineated wetland or vernal pool on the parcel of land or within 100 feet of the parcel
and a 100 foot setback from any identified spring, top of bank of any creek or seasonal
stream, edge of lake, delineated wetland or vernal pool.
3. All permittees shall implement the procedures as outlined in their Fetrtilizer Pest Management
Plan as approved by the Agricultural Commissioner. Any deviations from or changes in the plan
must be conveyed to the Department in writing within thirty (30) days of the change.

"2 QOTD

TQ

4.2. Inventory and Handling of Fertilizers

Annual fertilizer inputs consist primarily of 1,800 pounds of granular fertilizer and 2,100 gallons
of liquid fertilizer in addition to 195 gallons of liquid compost tea starter. Granular fertilizers are
mixed into the amended topsoil. The liquid fertilizer and the compost tea are added to the
irrigation water.

During a typical growing season, the following amounts of chemicals/materials are used:

o Granular fertilizers/soil amendments
o Bat guano nitrogen — 500 pounds
Sea bird guano phosphorus — 500 pounds
Mr. B's grow — 200 pounds
Mr. B’s bloom — 200 pounds
Glacier dust — 100 pounds
Oyster shell — 100 pounds
Kelp powder — 100 pounds
Trace minerals — 100 pounds

O 0O 0 0O 0 0 0
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e Liquid fertilizers/soil amendments
o Biologic Solutions liquid grow — 1,050 gallons
o Biologic solutions liquid bloom — 1,050 gallons
e Compost Tea
o Worm castings — 60 gallons
Humus — 60 gallons
Seaweed extract — 5 gallons
Humate — 20 gallons
Fish hydrolysate — 40 gallons
Activate — 2.5 gallons
Bacillus subtilis — 2.5 gallons
Mycorrhizae — 5 gallons
Azospirillum — 2.5 gallons

O OO0 0O 0O 0 OO0

Fertilizers will be stored in a storm-proof shed or Conex container so that stormwater is not
contaminated. Fertilizers will be properly labeled and open containers sealed when stored.
Personal protective equipment will be used by staff when handling fertilizers and other
chemicals, such as safety glasses, gloves, dust mask, boots, and pants and long-sleeved shirt.
MSDS sheets will be stored in the office and staff members will be able to reference them at
any time.

4.3. References and Resources

Central Valley Regional Water Quality Control Board's Best Management Practices Manual for
Cannabis Cultivation. Appendix A in: Waste Discharge Requirements for Cannabis Cultivation
Order R5-2015-0113.

Gershuny, G. 1992. The Rodale Book of Composting: Easy Methods for Every Garden. Rodale
Press. Emmaus, PA.

Havlin, J., et al. 2016. Soil Fertility and Fertilizers, 8th ed. Pearson. Upper Saddle River, N.J.

Hess, A. 2016. Homegrown Humus: Cover Crops in a No-Till Garden, Volume 1. Wetknee
Books, St. Paul, VA.

Loewnfels, J. 2013. Teaming with Nutrients: The Organic Gardeners Guide to Optimizing Plant
Nutrition. Timber Press. Portland, Oregon.
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5.0 INTEGRATED PEST MANAGEMENT PLAN

5.1. Requirements / Goals
According to the Ordinance, the Plan must have the following elements:

(o) Integrated Pest Management Plan
1. Cultivation, nursery and microbusiness permittees shall comply with the following pesticide
application and storage protocols:

SQ@ ™o Qs T

x_\. -

Comply with all pesticide label directions;

Store chemicals in a secure building or shed to prevent access by wildlife;

Contain any chemical leaks and immediately clean up any spills;

Apply the minimum amount of product necessary to control the target pest;

Prevent offsite drift;

Do not apply pesticides when pollinators are present;

Do not allow drift to flowering plants attractive to pollinators;

Do not spray directly to surface water or allow pesticide product to drift to surface water.
Spray only when wind is blowing away from surface water bodies;

Do not apply pesticides when they may reach surface water or groundwater; and

Only use properly labeled pesticides.

The use of pesticides shall not be located within 100 feet of any spring, top of bank of
any creek or seasonal stream, edge of lake, delineated wetland or vernal pool. For
purposes of determining the edge of Clear Lake, the setback shall be measured from the
full lake level of 7.79 feet on the Rumsey Gauge.

2. Permittees shall prepare an Integrated Pest Management Plan to be approved by the Lake
County Agricultural Commissioner. Said plan shall include:

a.

b.

C.

Product name and active ingredient(s) of all pesticides to be applied to cannabis during
any stage of plant growth; and

Integrate pest management protocols including chemical, biological, and cultural
methods the applicant anticipates using to control or prevent the introduction of pests on
the cultivation site

A map of any spring, top of bank of any creek or seasonal stream, edge of lake,
delineated wetland or vernal pool on the parcel of land or within 100 feet of the parcel
and a 100 foot setback from any identified spring, top of bank of any creek or seasonal
stream, edge of lake, delineated wetland or vernal pool.

3. All permittees shall implement the procedures as outlined in their Integrated Pest Management
Plan as approved by the Agricultural Commissioner. Any deviations from or changes in the plan
must be conveyed to the Department in writing within thirty (30) days of the change.

5.2. Inventory of Pesticides

The CDFA CalCannabis Program describes pesticide use as follows:

“Although California Department of Pesticide Regulation (CDPR) is responsible for
managing California’s statewide pesticide regulatory program, the local enforcement of
pesticide use regulations is delegated to County Agricultural Commissioners (CACs).
With oversight by CDPR, CACs plan and develop county programs and regulate
pesticide use to ensure that applicators comply with label directions and pesticide laws
and regulations (CDPR 2011). CACs oversee pesticide use reporting, promote best
management practices, and monitor field applications, and they may assist in cleanup of
accidental pesticide spills.
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CACs inspect operations and records of growers, nonagricultural (including industrial
and institutional) applicators, pest control dealers, agricultural pest control advisers
(PCAs), farm labor contractors, and government agencies for compliance with worker
protection standards and other pesticide safety requirements. CACs, assisted by CDPR,
investigate incidents in which pesticides harm agricultural workers, people nearby, and
the environment, including environmental damage (such as fish or wildlife kills) and
water quality contamination. When an enforcement action is needed, CACs have the
option to revoke or suspend the right of a company to do business in their county or to
issue civil or criminal penalties (CDPR 2011)....License and certificate types issued by
CDPR under the pesticide regulatory program include, but are not limited to, the
following (CDPR 2017).....

Because there are no restricted-use pesticides registered for use on cannabis,
application of pesticides for cannabis cultivation would not require any type of license or
certificate. Cultivators, however, may obtain a QAC or QAL, or private applicator
certificate, or hire individuals with these credentials, in order to avail themselves of
information such as proper mixing, loading, and application techniques and selection
and use of personal protective equipment. Cannabis cultivators would not necessarily
be required to obtain the services of a PCA but, nonetheless, may choose to do so in
order to get professional advice on pest control.” (CDFA 2017)

At this cultivation operation, pests will be controlled by employing only approved, organic-
certified pesticides. Weeds will be controlled using a line trimmer or mulch; herbicides will not
be used. Live traps will be used for rodents.

Organic pesticides may consist of the following:

o Marrone Innovations: Grandevo — 20 pounds
Marrone Innovations: Venerate — 10 gallons
Marrone Innovations: Regalia — 5 gallons
Dr. Zymes — 25 gallons
Nuke'em — 25 gallons
Botanigard — 6 quarts

o O O 0O

5.3. Protocols for Use

Pesticides will be used according to the instructions on the label or MSDS. County regulations
also apply to listed pesticides. Pesticides will be stored in a storm-proof shed or Conex
container so that stormwater is not contaminated. Chemicals will be properly labeled and open
containers sealed when stored. When handling chemicals, staff will use personal protective
equipment such as safety glasses, gloves, dust mask, boots, pants and long-sleeved shirt.

5.4. References and Resources

Central Valley Regional Water Quality Control Board’s Best Management Practices Manual for
Cannabis Cultivation. Appendix A in: Waste Discharge Requirements for Cannabis Cultivation
Order R5-2015-0113.
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Flint, M.L., and P. Gouveia. 2010. IPM in Practice: Principles and Methods of Integrated Pest
Management, 2nd ed. University of California Agriculture and Natural Sciences, Richmond,
CA.

Rosenthal, E., and K. Imbriani. 2012. Marijuana Pest and Disease Control: How to Protect
Your Plants and Win Back Your Garden. Quick American Publishing, Oakland, CA.
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6.0 SOLID WASTE MANAGEMENT PLAN

6.1. Requirements / Goals

According to the Ordinance, the Solid Waste Management Plan must have the following
elements:

(N A Solid Waste Management Plan

1. All cannabis permittees shall minimize the generation of solid waste and dispose of
solid waste properly.

2. All permittees shall prepare a Solid Waste Management Plan to be approved by Lake
County Integrated Waste Management. Said plan shall:

a. Provide an estimate of the type and amount of solid waste that will be generated
on an annual basis.

b. Describe how the permittee will minimize solid waste generation, including
working with venders to minimize packaging.

c. Describe how solid waste will be disposed.

3. All permittees shall implement the procedures as outlined in their Solid Waste
Management Plan as approved by Lake Counly Integrated Waste Management. Any
deviations from or changes in the plan must be conveyed to the Department in writing
within thirty (30) days of the change.

4. All permittees shall manage all waste that is hazardous waste, as defined in Section
40141 of Public Resources Code, in compliance with all applicable hazardous-waste
statutes and regulations.

The goals of this solid waste management plan are:

¢ Minimize the generation of solid waste and dispose of solid waste properly.

o Provide an estimate of the type and amount of solid waste that will be generated on an
annual basis.

e Describe how mediums, plant waste, and material waste will be handled.
Describe how the permittee will minimize solid waste generation, including working with
vendors to minimize packaging.

e Describe how solid waste will be disposed

6.2. Waste Inventory
The CDFA CalCannabis Program describes solid waste handling as follows:

“In addition to generating green waste, cannabis cultivation operations generate solid waste
from various materials and containers used during cultivation (e.g., soils, fertilizers, and pots),
household trash from workers, old irrigation piping, and other equipment. Cultivators must
comply with the California Integrated Waste Management Act of 1989, which requires that all
California cities and counties reduce, recycle, and compost at least 50 percent of wastes by
2000.” (CDFA 2017)

The following are potential sources of solid waste that may be generated during cultivation
operations:
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e growing medium waste: soil, soil amendments, mulch, humus, vermiculite, perlite, etc.,
and their containers
landscape maintenance: trimmings, treated lumber, fencing, leaf bags
irrigation system waste: black poly tubing, PVC pipes and fittings, hoses, mixing tanks,
etc.
Cannabis processing waste: stems and root balls, scissors, knives, saws, etc.

e packaging material from vendors: palettes, plastic bags, cloth bags, plastic jugs and
buckets, etc.
trash from staff: food packaging, water bottles, toilet paper, cigarette butts, etc.

e feces (addressed in the Wastewater Management Plan).

Volume of solid waste generated at this cultivation facility is estimated at 130 gallons / week
(equivalent to two household 65-gallon roll-carts).

6.3. Material Handling and Waste Management

Several abandoned structures are found on this parcel. Trash and debris left by a previous
owner lay scattered in piles across the southwestern portion of the parcel. The current property
owner is in the process of removing the non-functional structures and trash.

All chemicals will be stored in a storm-proof shed or Conex container so that stormwater is not
contaminated. Chemicals will be properly labeled and open containers sealed when stored.
Personal protective equipment such as safety glasses, gloves, dust mask, boots, and pants
and long-sleeved shirt, will be used by staff when handling chemicals.

The locations of waste bins / containers are shown in the Exhibits. Waste will be hauled to an
appropriate licensed facilty by a private waste-hauling contractor, such as Waste
Management, Inc., or C & S Waste Solutions, or by cultivation operation staff. The Lake
County Integrated Waste Management facilities are:

e Eastlake Landfill, 16015 Davis Ave, Clearlake

o Lake County Waste Solutions Transfer Station and Recycling Center, 230 Soda Bay
Road, Lakeport

e South Lake Refuse and Recycling Center, 16015 Davis Street, Clearlake

e Quackenbush Mountain Resource Recovery and Compost Facility, 16520 Davis Street,
Clearlake

Recyclables will be segregated from the solid waste and deposited in an appropriate recycling
facility. Recyclables such as scrap metal, cardboard, glass, metal and plastic containers, and
newspaper can be conveniently unloaded at a recycling drop-off center (see previous list of
Lake County Integrated Waste Management facilities).

Yard waste, green waste, and other compostable materials will be segregated from the solid
waste and shredded and composted onsite for reuse as mulch or as a soil amendment, or
deposited at an appropriate transfer facility. Compost and recyclable wood can be dropped off
at any compost where it is processed as new compost. The Cannabis Vegetative Waste Plan
has additional details for this cultivation operation.
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Household toxic materials will be segregated from the solid waste and disposed of at a Lake
County Integrated Waste Management facility.

The following material handling and waste management measures will be implemented:

e Prevent or minimize handling of chemical/industrial materials or wastes that can be
readily mobilized by contact with stormwater during a storm event;

e Contain all stored non-solid chemical/industrial materials or wastes (e.g., particulates,
powders, shredded paper, etc.) that can be transported or dispersed by the wind or
contact with stormwater during handling;

e Cover waste disposal containers and material storage containers that contain
chemical/industrial materials when not in use;

¢ Divert run-on and stormwater generated from within the facility away from all stockpiled
materials;

e Immediately clean any spills of chemical/industrial materials or wastes that occur during
handling in accordance with the spill response procedures); and

e Observe and clean as appropriate, any outdoor material or waste handling equipment or
containers that can be contaminated by contact with chemical/industrial materials or
wastes.

A sandbag barrier (Construction BMP SE-8) can be placed around storage areas to prevent
stormwater run-on from adjacent upstream areas. Sheds or shipping containers will be used
to store hand tools, small parts, and most cultivation materials that can be carried by hand.
Very large items will be stored in the open in the general storage areas. Such materials should
be elevated with palettes or cement blocks to minimize contact with stormwater. Spill clean-up
materials, material safety data sheets, a material inventory, and emergency contact numbers
will be maintained and stored in the residence or shipping container.

To reduce or eliminate pollution of storm water from stockpiles of soil and cultivation materials,
stockpiles will be surrounded with sediment controls (Construction BMP SE-5: Fiber Rolls, SE-
8: Sandbag Barrier, and WM-3 Stockpile Management) as needed. Plastic covers will be
used, as needed, before rain events or before strong winds begin.

BMPs will be implemented to minimize storm water contact with waste materials and prevent
waste discharges (Construction BMP WM-5 Solid Waste Management). Solid waste should be
removed and disposed off-site at least weekly at a proper receiving facility. Any chemicals will
be stored in the shipping containers or sheds. Chemical wastes will be appropriately and
clearly marked in containers and segregated from other non-waste materials.

Storage of soil amendments and chemicals will employ the following CASQA Industrial BMP
fact sheets:

SC-31: Outdoor Liquid Container Storage
SC-32: Outdoor Equipment Operations
SC-33: Outdoor Storage of Raw Materials
SC-34: Waste Handling and Disposal
SC-40: Contaminated or Erodible Surfaces
TC-30: Vegetated Swale

Natural Investigations Co. Page 15



MANAGEMENT PLANS

e TC-31: Vegetated Buffer Strip.

6.4. Waste Reduction
Solid waste will be reduced using some combination of the following strategies and activities:

Provide filtered water and dedicated cups instead of bottled water for staff.

Use biodegradable containers.

Use durable materials to reduce the use of disposable materials.

Encourage vendors to use reusable package and shipping containers.

Minimize the volume of packaging material required by selecting products packaged
efficiently or by buying in bulk.

Grow cannabis plants in the ground instead of in cloth bags, where possible.

Employ soil fertility practices, such as nitrogen fixation, to reduce the importation of
fertilizers and soil amendments.

¢ Use electricity-powered vehicles and equipment and install a solar array and battery
storage.

6.5. References and Resources

Central Valley Regional Water Quality Control Board's Best Management Practices Manual for
Cannabis Cultivation. Appendix A in: Waste Discharge Requirements for Cannabis Cultivation
Order R5-2015-0113.
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7.0 HAZARDOUS WASTE MANAGEMENT PLAN

7.1. Requirements and Goals
According to the Ordinance, the Hazardous Materials Plan must have the following elements:

(e) Hazardous Materials

2. All permittees shall prepare a Hazardous Waste Management Plan to be approved by Lake
County Health Service Department. Said plan shall:

a. Identify all RCRA and Non-RCRA hazardous waste and Universal wastes the volume of

each.

Identify all containers and container management.

Describe storage locations and chemical segregation procedures.

Describe hazardous waste manifest and recordkeeping protocol.

Outline inspection procedures.

Identify emergency spill response procedures.

Describe staff responsibilities.

Describe the training program.

A map of any private drinking water well, spring, top of bank of any creek or seasonal

stream, edge of lake, delineated wetland or vernal pool on the parcel of land or within

100 feet of the parcel and a 100 foot setback from any identified private drinking water

well, spring, top of bank of any creek or seasonal stream, edge of lake, delineated

wetland or vernal pool. The map shall also include any public water supply well on the
parcel or within 200 feet of the parcel and a 200 foot setback from any public water
supply well.

j. Pursuant to the California Health and Safety Code, the use of hazardous materials shall
be prohibited except for limited quantities of hazardous materials that are below State
threshold levels of 55 gallons of liquid, 500 pounds of solid, or 200 cubic feet of
compressed gas.

k. The production of any Hazardous Waste as part of the cultivation process is prohibited.

3. All permittees shall implement the procedures as outlined in their Hazardous Waste
Management Plan as approved by Lake County Integrated Waste Management. Any deviations
from or changes in the plan must be conveyed to the Department in writing within thirty (30)
days of the change.
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7.2. Chemical Handling

The Lake County Division of Environmental Health is the Certified Unified Program Agency
(CUPA) for all of Lake County, and implements hazardous waste and hazardous materials
regulations.

The CUPA typically requires a Hazardous Materials Business Plan for the following volumes of
hazardous materials: greater than 55 gallons of liquid; 200 standard cubic feet of compressed
gas; or 500 pounds of a solid. All permittees shall manage all waste that is hazardous waste,
as defined in Section 40141 of Public Resources Code, in compliance with all applicable
hazardous-waste statutes and regulations. This cultivation operation does not currently store
or use any hazardous materials Nevertheless, this Hazardous Waste Management Plan will be
implemented.

Pesticides will be stored in a storm-proof shed or Conex container so that stormwater is not
contaminated. Chemicals will be properly labeled and open containers sealed when stored.
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Staff, when handling chemicals, will use personal protective equipment such as safety glasses,
gloves, dust mask, boots, and pants and long-sleeved shirt. Therefore, no hazardous wastes
will be generated.

Gasoline in 1 or 5-gallon containers is used to fuel small engines such as an electrical
generator, quad ATV, tillers and line trimmers. No significant quantities of petroleum products
are currently used, and all large equipment fueling and maintenance operations will occur at
service stations outside of the Project Area. Should vehicle and equipment fueling or
maintenance be performed in the Project Area, the following CASQA Industrial BMP fact
sheets will be followed:

e SC-20: Vehicle and Equipment Fueling
e SC-21: Vehicle and Equipment Cleaning
e SC-22: Vehicle and Equipment Maintenance and Repair

Material Safety Data Sheets (MSDS) will be kept on file for each chemical used at this facility.
MSDS sheets will be made available to all staff for viewing. When a new chemical is brought
on to this facility, there will be a brief “tailgate” meeting to discuss proper storage, handling,
and disposal of the chemical.

The CDFA CalCannabis Program concluded

“With adherence to existing hazardous materials laws, the risk of accidental releases of
hazardous materials from cultivation activities that could cause substantial hazards is
considered low. In general, cannabis cultivation would not make intensive use of
hazardous materials. In addition, the Proposed Program’s environmental protection
measures (Sections 8301[a][4], 8302[a][5], and 8313 of the proposed regulations, as
provided in Appendix A) would minimize potential accidental releases of hazardous
materials by requiring licensees to store chemicals in a secure building or shed, and to
contain any chemical leaks and immediately clean up any spills. Therefore, the risk of
accidental releases of hazardous materials from lawful cannabis cultivation operations
would be lower than many other ongoing activities in the state, including existing
unpermitted cannabis cultivation activities.” (CDFA 2017)

“Cannabis cultivation sites may be located in areas of high risk for wildfire.” (CDFA
2017)

7.3. Pollution Prevention and Spill Response
A pollution prevention and spill response subplan was prepared in the following document:

e Storm Water Management Plan for 23492 Jerusalem Grade Road, Middletown, CA.
2017. Prepared for the Central Valley Regional Water Quality Control Board Prepared
by Natural Investigations Co.

This Storm Water Management Plan prescribes the following practices: gcod housekeeping;
preventative maintenance; other BMPs; spill and leak prevention and response measures, and
a monitoring program.

The spill prevention and control plan includes the following components:
e Maintenance of spill kit for petroleum hydrocarbons on site and in fuel supply trucks to
include:
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o Containment drum;

o Oleophilic absorbent pads; and

o Granular spill absorbent suitable for petroleum, brake fluid, and antifreeze;
¢ Daily inspection of equipment for oil and fuel leaks;
e Fueling only in the designated area; and
e Training of personnel on handling of leaks (training at tailgate safety meetings).

7.4. References and Resources

Central Valley Regional Water Quality Control Board’'s Best Management Practices Manual for
Cannabis Cultivation. Appendix A in: Waste Discharge Requirements for Cannabis Cultivation
Order R5-2015-0113.
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8.0 CANNABIS VEGETATIVE MATERIAL WASTE MANAGEMENT
PLAN

8.1. Goals

According to the Ordinance, the Cannabis Vegetative Material Waste Management Plan must
have the following elements:

(h) A Cannabis Vegetative Material Waste Management Plan

1. All commercial cannabis cultivation, cannabis nursery, cannabis manufactures, cannabis
distributor, and cannabis microbusinesses shall minimize the generation of cannabis
vegetative waste and dispose of cannabis vegetative waste properly.

2. All permittees shall prepare a Cannabis vegetative Waste Management Plan to be
approved by Lake County Integrated Waste Management. Said plan shall:

a. Provide an estimate of the type and amount of cannabis vegetative waste that
will be generated on an annual basis.

b. Describe how the permittee will minimize cannabis vegetative waste generation.

c. Describe how solid waste will be disposed.

3. All permittees shall implement the procedures as outlined in their Cannabis vegetative
Waste Management Plan as approved by Lake County Integrated Waste Management.
Any deviations from or changes in the plan must be conveyed to the Department in
writing within thirty (30) days of the change

4. Cannabis waste shall not be sold.

The goals of this green waste management plan are to:

e Describe how growing media, plant waste, and material waste will be handled.

e Provide an estimate of the type and amount of cannabis vegetative waste that will be
generated on an annual basis.
Minimize the generation of green waste, and
Describe how green waste will be disposed.

8.2. Sources of Green Waste
The CDFA CalCannabis Program describes green waste as follows:

“Green waste is generated throughout the cannabis cultivation process. Some plants fail to
reach maturity, pruning generates waste, nuisance weeds must be removed, and other plant
material remains unused following harvesting, processing, and preparation for a new crop to be
planted. Processing, including trimming, is described in Section 3.8 below.

Some cultivators may use sugar leaves, branch stalks, or stems for various cannabis or hemp
products; typically, however, after the flowers are harvested, the remainder of the cannabis
plant becomes green waste. Removal of some large plants, particularly in outdoor cultivation
operations, may require a chainsaw due to the strength and thickness of the plant’s stem. Green
waste is generally not piled and stored near active cannabis crops to avoid botrytis or other
fungal pest issues that may occur on the waste and spread to the living cannabis plants.
Disposal of green waste would follow procedures established by the Proposed Program. On-site
composting is an option. If off-site disposal is used, the cultivator would make all cannabis
waste unusable and unrecognizable before it leaves the licensed premises by grinding and
mixing the green waste with non-consumable solid wastes such that the resulting mixture is at

Natural Investigations Co. Page 20



MANAGEMENT PLANS

least 50 percent non-cannabis waste. Under Section 8305, Cannabis Waste Management, of
the Proposed Program regulations, acceptable types of non-cannabis waste are any
nonhazardous compostable materials, as defined in Title 14 of the California Code of
Regulations at Section 17852(a)(11). After the waste is ground and mixed, licensees may
dispose of it at a manned and permitted solid waste landfill, compostable materials handling
facility, or in-vessel digestion facility as described in the regulations.” (CDFA 2017)

Sources of green waste on this cultivation operation consist of the following:

e growing medium wastes: soil, soil amendments, mulch, humus, vermiculite, perlite, etc.

 landscape maintenance: lawn and weed trimmings, treated lumber, wood fencing, etc.

e Cannabis processing waste: leaves, stems, and root balls that remain after flower
harvest, trimming, and grooming; whole dead plants; etc.

Volume of green waste generated by this cultivation operation is estimated at:
e two cubic yards per month (equal to 24 cubic yards per year).

8.3. Handling and Disposal of Green Waste

Non-cannabis green waste will be composted onsite. Cannabis green waste will either be
composted onsite or disposed at a licensed landfill offsite after rendering it unconsumable.

Large-stemmed and woody green waste will be shredded in a wood chipper, as necessary.
Green waste will be composted by mixing the green waste with soil or amendments, wetted as
needed, and inoculating with humus. Compost heaps should be at least one cubic yard in
size to generate and sustain necessary metabolic heat for composting (to sustain aerobic
digestion). Compost heaps should be segregated into batches as they age, with humus being
the resulting product after several weeks of composting. Compost heaps should be turned
often to encourage aeration and aerobic digestion and supplemental water added to keep the
heaps moist, but not wet (to discourage anaerobic digestion). Cannabis waste should be
shredded and mixed with at least an equal amount of compostable materials such as food
waste, yard waste, or growing medium (to render the cannabis unconsumable). Cannabis
vegetative waste must be kept inside the locked fence or other locked compound at all times.

If cannabis waste is to be disposed offsite, it should first be shredded and blended with an
equal part of non-consumable material, such as cardboard. Cannabis waste must be kept
inside the locked garden area or other locked compound until ready for transport. It would
then be transported as solid waste to the proper disposal facility (see Solid Waste
Management Plan).

California Department of Food and Agriculture’s CalCannabis Cultivation Licensing Program
dictates specific cannabis waste management practices, that will be adopted, as applicable, by
this cultivation operation. The following draft regulations from the CalCannabis Cultivation
Licensing Program are quoted as follows, and incorporated by reference:

§ 8305. Cannabis Waste Management

(a) For the purposes of this Chapter, “cannabis waste"” is waste that is not hazardous waste as
defined in Section 40141 of Public Resources Code, and is solid waste, as defined in Section
40191 of Public Resources Code, that contains cannabis and that has been made unusable and
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unrecognizable in the manner prescribed in subsection (e). A licensee may not sell cannabis
waste.
(b) A licensee shall manage all waste that is hazardous waste, as defined in Section 40141 of
Public Resources Code, in compliance with all applicable hazardous-waste statutes and
regulations.
(c) A licensee shall dispose of cannabis waste as identified in the licensee’s Cultivation Plan
approved by the Department. A licensee shall not dispose of cannabis waste in an unsecured
waste receptacle, whether in the control of the licensee or not.
(d) Cannabis that a licensee intends to render into cannabis waste shall be held in the
designated holding area for a minimum of 72 hours. A licensee shall affix to each batch one or
more documents with batch information and weight. At no time during the 72-hour hold period
may the cannabis be handled, moved, or rendered into cannabis waste. The cannabis the
licensee intends to render into cannabis waste is subject to inspection by the Department.
(e) A licensee shall make cannabis into cannabis waste by rendering the cannabis unusable
and unrecognizable. The licensee shall render the cannabis into cannabis waste before
removing the cannabis waste from the licensed premises. A licensee shall render the cannabis
into cannabis waste by grinding and incorporating the cannabis with other ground material so
that the resulting mixture is at least 50 percent noncannabis material by volume. A licensee
shall render cannabis into cannabis waste and track that waste by batch.
(f) Cannabis that a licensee wishes to deposit at a compostable materials handling facility or at
an in-vessel digestion facility may be rendered cannabis waste by incorporating any
nonhazardous compostable material, as defined in Title 14 of the California Code of Regulations
at Section 17852 (a)(11), that a compostable materials handling facility or in-vessel digestion
facility may lawfully accept.
(g9) Unless a licensee will compost onsite, after a licensee renders the cannabis into cannabis
waste, a licensee shall do one of the following with the cannabis waste:
(1) Dispose of the cannabis waste at a manned and fully permitted solid waste landfill;
(2) Deposit the cannabis waste at a manned solid waste operation or a manned fully
permitted compostable materials handling facility; or
(3) Deposit the cannabis waste at a manned solid waste operation or a manned fully
permitted in-vessel digestion facility.
(h) In addition to all other tracking requirements set forth in Sections 8404 and 8405 of this
Chapter, a licensee shall use the track-and-trace system and onsite documents to ensure the
cannabis waste materials are identified, weighed, and tracked while on the licensed premises
and when disposed of or deposited in accordance with subsection (g).
(i) A licensee shall enter the date and time that the cannabis was rendered cannabis waste and
the weight of the resulting cannabis waste into the track-and-trace database.
() A licensee shall maintain accurate and comprehensive records regarding cannabis waste
material that account for, reconcile, and evidence all activity related to the generation and
disposal or disposition of cannabis waste. A licensee shall obtain a record from the solid waste
facility evidencing the acceptance of the cannabis waste material at the facility. The record shall
contain the name and address of the facility, the date, and the volume or weight of the cannabis
waste accepted. These documents are records subject to inspection by the Department and
shall be kept in compliance with Section 8400 of this Chapter.
(k) A licensee shall enter the date and time of the disposal or deposit of the cannabis waste at a
solid waste facility, compostable materials handling facility, or an in-vessel digestion facility into
the track-and-trace system.
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8.4. References and Resources

California Department of Food and Agriculture. 2017. CalCannabis Cultivation Licensing
Program Draft Program Environmental Impact Report. State Clearinghouse #2016082077.
Prepared by Horizon Water and Environment, LLC, Oakland, California. 484 pp.

Gershuny, G. 1992. The Rodale Book of Composting: Easy Methods for Every Garden. Rodale
Press. Emmaus, PA.

Natural Investigations Co. Page 23



MANAGEMENT PLANS

9.0 EXHIBITS
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10.0 APPENDIX: FACT SHEETS (BOUND SEPARATELY)

e BMP Fact Sheets from the CASQA (2014) Stormwater Best Management Practice
Handbook: Industrial & Commercial.

e BMP Fact Sheets from the CASQA (2011) Stormwater Best Management Practice
Handbook: Construction.

e Handbook for Forest, Ranch, and Rural Roads: A Guide for Planning, Designing,
Constructing, Reconstructing, Upgrading, Maintaining, and Closing Wildland Roads. 2015.
Pacific Watershed Associates, Arcata, California. 420 pp.
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11.0 APPENDIX: LIST OF APPROVED PESTICIDES
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PESTS OF MARIJUANA IN CALIFORNIA

Marijuana pests vary according to cultivar (variety),
whether the plants are grown indoors or outdoors, and
where the plants are grown geographically. The pests
included in this review are preliminary and based on
the following sources: a presentation given in 2013 by
Whitney Cranshaw, an extension entomologist at
Colorado State University, and a review article by John
M. McPartland, a professor of family medicine at the
University of Vermont. We also received input from
Kevin Hoffman, Primary State Entomologist, California
Department of Food & Agriculture (CDFA).

HOW TO INTERPRET THE TABLES

Table 1 lists active ingredients not illegal to use on
marijuana and the pests that these active ingredients
target.

These active ingredients are exempt from residue
tolerance requirements' and either exempt from
registration requirements” or registered for a use that’s
broad enough to include use on marijuana. Residue
tolerance requirements are set by U.S. EPA for each
pesticide on each food crop and is the amount of
pesticide residue allowed to remain in or on each
treated crop with “reasonable certainty of no harm.”
Some pesticides are exempted from the tolerance
requirement when they’re found to be safe. Some of
these pesticides are bacterial-based insect pathogens
(e.g., Bacillus thuringiensis) or biofungicides (e.g.,
Bacillus subtilis, Gliocladium virens).

Active ingredients exempt from registration
requirements are mostly food-grade essential oils such
as peppermint oil or rosemary oil.

Tables 2 and 3 list pests of marijuana grown outdoors
and indoors, and Table 3 shows pests arranged by the
portion of the plant they attack. An explanation of the
column labels for Tables 2 and 3 follow.

PESTS. The tables show the most likely pests in
California based on Cranshaw’s presentation and
McPartland’s list and gleaned from California-based
web sites and blogs. Some pests that drew attention on
several blogs (e.g., russet mites) may be worse during
drought years. Many have cyclic population

! 40 CFR (Code of Federal Regulations)
2 under FIFRA section 25(b) and 3 CCR section 6147
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fluctuations and others are mainstays of general
greenhouse cultivation (e.g., whiteflies, thrips, and
fungus gnats). We’ll add weeds to this compendium
when we have more information.

DAMAGE. For damage caused by greenhouse pests, we
derived information from Cranshaw’s presentation; for
that of outdoor pests when there wasn’t any overlap,
McPartland’s list was used and information from UC
IPM for various crops. Accounts of damage by rodents
is anecdotal.

PESTS NOT OFFICIALLY IDENTIFIED IN CALIFORNIA. Kevin
Hoffman of CDFA notes that several marijuana pests in
other states are not yet known in California. These
pests would add to the russet mites, aphids, cutworms,
budworms, borers, and flea beetles already in
California. As more and more marijuana is planted
throughout the state, collecting potential pests will
enable entomologists to identify new species.

THE IMPORTANCE OF CORRECT IDENTIFICATION. It’s
essential to identify the potential pest, or you may
launch a futile program for a mite or insect that isn’t a
pest. And likewise, you need to know the correct
species or you may use the wrong management
strategy. For accurate identification, take specimens to
an entomologist.

HOW TO PRESERVE SPECIMENS FOR IDENTIFICATION. If
the mite or insect specimen is hard bodied (e.g.,
beetles, moths) carefully place itin a small pill vial and
cushion with crumpled tissue paper. If your specimen
isn't yet dead, putitin a jar and place in a freezer
overnight. Do not wrap specimens in tissue and seal
them in plastic bags or you’ll end up with smashed bug
parts.

Place soft-bodied specimens (e.g., mites, leafhoppers,
aphids, caterpillars) in a jar filled with rubbing alcohol.
Include written information such as where on the plant
you found the specimen, the general location of the
plant, and date captured. Note original color and
texture, since these will change once you immerse the
specimen in alcohol. Also helpful are photographs of
the specimen in its original habitat.

IPM PRACTICES. Most of these are standard practices
for pests on hosts other than marijuana. For more
detailed explanations, see information compiled by the

Department of Pesticide



University of California Statewide IPM Program (UC
IPM) at www.ipm.ucdavis.edu. You can enter a pest
name in the search box (e.g., cutworm) and read about
IPM practices for the pest on crops other than
marijuana. For marijuana grown indoors, go to the UC
IPM hone | , click on Agricultural Pests and scroll

down the alphabetical list until you reach ornamental

nutseries.

Some practices were excluded because they apply to
nearly all of the pests. For example, when targeting
aphids, whiteflies, and thrips, growers can attract
predaceous and parasitic arthropods by planting strips
or borders of cover crops (e.g., California buckwheat)
and insectary plants—especially those in the carrot,

mustard, and sunflower families (Pickett & Bugg, 1998).

LEGAL PESTICIDES. These are covered above in the
Table 1 description and are exempt from residue
tolerance requirements and either exempt from

registration requirements or registered for a use that is
broad enough to include use on marijuana.

Table 4 shows representative marijuana pests by plant
part. Not all of these pests are important, but their
collective damage may affect the overall health of the
plant.
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Table 1. Active ingredients that are exempt from residue tolerance requirements® and either
exempt from registration requirements" or registered for a use broad enough to include use on
marijuana.

ACTIVE INGREDIENT PEST OR DISEASE

Bacillus subtilis QST

rosemary + peppermint essential oils® whiteflies

Trichoderma harzianum™ root diseases
? 40 CFR (Code of Federal Regulations) ! Biofungicides
b FIFRA §25(b) and 3 CCR §6147 [FIFRA = the Federal 2 Bacterial-based insect pathogen
Insecticide, Fungicide, and Rodenticide Act; ? Fungal-based insect pathogen

CCR = California Code of Regulations]



Table 2. PEST MANAGEMENT PRACTICES FOR MARIJUANA GROWN OUTDOORS

two-spotted spider mites
Tetranychus urticae
(and other Tetranychidae)

Suck plant sap; stipple
leaves

Keep dust down by hosing
off plants (if dust is a
problem)

Release predatory mites

PESTICIDES

neem oil, horticultural oil

russet mites Suck plant sap; kill ) neem oil, horticultural oil,
Aculops spp. leaves and flowers * Release predatory mites sulfur

crickets (field & house) Eat seedlings * Use floating row covers or -

cones on individual plants
termites Eat roots ® Flood nests =
e ftionpers Suck plant sap; ® Encourage natural enemies horticultural oil or insecti-
weaken plants by planting nectar sources cidal soaps for nymphs

aphids Suck plant sap; ®* Hang up yellow sticky cards azadirachtin, horticultural

Myzus persicae, Aphis fabae

weaken plants

(alates)
Hose off plants

oil, insecticidal soaps,
Beauveria bassiana

whiteflies
Trialeurodes vaporariorum,
Bemisia tabaci, B. argentifolii

Suck plant sap;
weaken plants

Hang up yellow sticky cards
Use reflective plastic mulch

azadirachtin, horticultural
oil, insecticidal soaps,
rosemary + peppermint oils,
Beauveria bassiana

leafminers
Liriomyza spp.

Bore into roots and
leaves

Remove older infested leaves

Use biocontrol: release
Diglyphus parasitoids

azadirachtin

cutworms

Agrotis ipsilon,
Spodoptera exigua
(Noctuidae)

Eat seedlings

Use pheromone traps to
detect adults.

Remove weeds, which serve
as a reservoir for cutworms
and other noctuids

Vegetative stage only: Use
Bacillus thuringiensis
kurstaki if egg-laying adults
found, insecticidal soap;
azadirachtin

budworms
Helicoverpa zea
(Noctuidae)

LEPIDOPTERA

Eat flowering buds

Shake plants to dislodge
larvae

Remove infested buds
Plant corn as trap crop

Vegetative stage only: Use
Bacillus thuringiensis
kurstaki, insecticidal soap




IPM PRACTICES

PEST DAMAGE (monitoring; cultural, physical, PESTICIDES
mechanical, biological)
Bore into stems
g Flea Bediles (grub:s); feed on = Use reflective mulches
E (Chrysomelidae) seedlings and leaves ® Plant trap crops (e.g., radish sulfur
o of larger plants or Chinese mustard)
(o] (adults)
5
scarab grubs .
© (possibly other beetles) Bore into stems ® Use parasitic nematodes -

MAMMALS

mice (e.g., house mice)

Eat young sprouts and
seeds

roof rats, Rattus rattus
wood rats, Neotoma spp.

Strip bark from stems
to build nests

Double wrap a 3’-tall chicken
wire fence around plants

® Trap (minus rodenticides)

Mount barn owl boxes

pocket gophers,
Thomomys spp.

Tunnel through
planting areas; feed on
plants; gnaw on
irrigation lines

® |nstall underground fencing
(hardware cloth or %” mesh
poultry wire)

® Mount barn owl boxes

rodenticides*

Columbian black-tailed deer,
Odocoileus hemionus
columbianus

Knock over plants;
leave dander,
droppings, and ticks
behind

® |nstall deer fencing

black bears, Ursus americana

Knock over plants

" |nstall electric fencing

* If using a rodenticide, use products that are not DPR-restricted materials or federally restricted-use pesticides and are registered for a
broad enough use to include use in or around marijuana cultivation sites. If using a rodenticide always read and follow the label and
check to make sure that the target rodent is listed. Second-generation anticoagulant products (contain the active ingredients
brodifacoum, bromadiolone, difenacoum, and difethialone) are DPR-restricted materials not labeled for field use and should never be
used in or around marijuana cultivation sites.




Table 3. PEST MANAGEMENT PRACTICES FOR MARIJUANA GROWN INDOORS

{e.g., greenhouses, sheds, and

grow rooms)

powdery mildew
Sphaerotheca macularis

Grow on leaves as
white and gray pow-
dery patches

(monitoring; cultural, physical,
mechanical, biological)

Use fans to improve air
circulation

= = ===

PESTICIDES

horticultural oil; neem oil;
sodium bicarbonate, potassium
bicarbonate; Bacillus subtilis

pythium root rots
Pythium spp.

two-spotted spider mite
Tetranychus urticae
(and other Tetranychidae)

Attack root tips and
worsens when plants
grow in wet soil

Suck plant sap; stipple
leaves

Avoid hydroponic
production or wet soil
conditions

® Disinfest cuttings before
introducing to growing
area

® Release predatory mites

Incorporate biocontrol agents
into root-growing media (e.g.,
Gliocladium virens, Trichoderma
harzianum, Bacillus subtilis)

neem oil, horticultural oil, sulfur

Suck plant sap;

horticultural oil or insecticidal

leafhoppers ® Encourage natural enemies
weaken plants by planting nectar sources | $0aps for nymphs
whiteflies ® Hang up yellow sticky cards

Trialeurodes vaporariorum,
Bemisia tabaci, B. argentifolii

Suck plant sap;
weaken plants

® Use biocontrol: Encarsia
formosa

thrips

Heliothrips haemorrhoidalis,
Frankliniella occidentalis,
Thrips tabaci

Stipple leaves and
vector viruses

® Hang up yellow or blue
sticky cards

azadirachtin, Beauveria
bassiana, cinnamon oil,
horticultural oil

dark-winged fungus gnats
(Diptera: Sciaridae)
Bradysia spp.

Damage roots and
stunt plant growth

® Avoid overwatering

® Use growing media that
deters gnat development

" Hang up yellow sticky cards

® Use biocontrol: soil-
dwelling predatory mites

Bacillus thuringiensis israelensis
(BTI); predatory nematodes;
azadirachtin soil drenches

Table 4. PESTS OF MARIJUANA BY PLANT PART

Seedlings Flower & Leaf Flower & Leaf Stalk & Stem Root
{grown outdoors) (grown indoors)
|_ crickets flea be‘et_l_es spider mites rats fl_ea'bge'_tle_s-
cutworms leafminers leafhoppers white root grubs
flea beetles budworms aphids root maggots
slugs whiteflies termites & ants
rodents thrips fungus gnats
birds wireworms




MANAGEMENT PLANS

12.0 APPENDIX E: MATERIAL SAFETY DATA SHEETS
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Protection

Material Safety Data Sheet
Ethyl alcohol 200 Proof MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ethyl alcohol 200 Proof Contact Information:

Catalog Codes: SLE2248, SLE1357 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 64-17-5 Houston, Texas 77396

RTECS: KQ6300000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com
CHEMTREC (24HR Emergency Telephone), call:

Synonym: Ethanol; Absolute Ethanol; Alcohol; Ethanol 1-800-424-9300

200 proof; Ethyl Alcohol, Anhydrous; Ethanol, undenatured; .
Dehydrated Alcohol; Alcohol International CHEMTREC, call: 1-703-527-3887

TSCA: TSCA 8(b) inventory: Ethyl alcohol 200 Proof
CIl#: Not applicable.

Chemical Name: Ethyl Alcohol For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: CH3CH20H

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Ethyl alcohol 200 Proof 64-17-5 100

Toxicological Data on Ingredients: Ethyl alcohol 200 Proof: ORAL (LD50): Acute: 7060 mg/kg [Rat]. 3450 mg/kg [Mouse].
VAPOR (LC50): Acute: 20000 ppm 8 hours [Rat]. 39000 mg/m 4 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of inhalation. Slightly hazardous in case of skin contact
(permeator), of ingestion.

Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: A4 (Not classifiable for human or

animal.) by ACGIH. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Classified PROVEN for human. DEVELOPMENTAL TOXICITY: Classified Development toxin
[PROVEN]. Classified Reproductive system/toxin/female, Reproductive system/toxin/male [POSSIBLE]. The substance is toxic
to blood, the reproductive system, liver, upper respiratory tract, skin, central nervous system (CNS). Repeated or prolonged
exposure to the substance can produce target organs damage.
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention.

Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-ignition Temperature: 363°C (685.4°F)

Flash Points: CLOSED CUP: 12.78°C (55°F). OPEN CUP: 17.78°C (64°F) (Cleveland).
Flammable Limits: LOWER: 3.3% UPPER: 19%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Slightly flammable to flammable in presence of oxidizing
materials.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Slightly explosive in presence of open
flames and sparks, of heat, of oxidizing materials, of acids.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.

Special Remarks on Fire Hazards:

Containers should be grounded. CAUTION: MAY BURN WITH NEAR INVISIBLE FLAME Vapor may travel considerable
distance to source of ignition and flash back. May form explosive mixtures with air. Contact with Bromine pentafluoride is likely
to cause fire or explosion. Ethanol ignites on contact with chromyl chloride. Ethanol ignites on contact with iodine heptafluoride
gas. It ignites than explodes upon contact with nitrosyl perchlorate. Additon of platinum black catalyst caused ignition.

Special Remarks on Explosion Hazards:

Ethanol has an explosive reaction with the oxidized coating around potassium metal. Ethanol ignites and then explodes on

contact with acetic anhydride + sodium hydrosulfate (ignites and may explode), disulfuric acid + nitric acid, phosphorous(lll)
oxide platinum, potassium-tert-butoxide+ acids. Ethanol forms explosive products in reaction with the following compound :
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ammonia + silver nitrate (forms silver nitride and silver fulminate), iodine + phosphorus (forms ethane iodide), magnesium
perchlorate (forms ethyl perchlorate), mercuric nitrate, nitric acid + silver (forms silver fulminate) silver nitrate (forms ethyl
nitrate) silver(l) oxide + ammonia or hydrazine (forms silver nitride and silver fulminate), sodium (evolves hydrogen gas).
Sodium Hydrazide + alcohol can produce an explosion. Alcohols should not be mixed with mercuric nitrate, as explosive
mercuric fulminate may be formed. May form explosive mixture with manganese perchlorate + 2,2-dimethoxypropane. Addition
of alcohols to highly concentrate hydrogen peroxide forms powerful explosives. Explodes on contact with calcium hypochlorite

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:

Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient ventilation, wear
suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, acids, alkalis, moisture.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame). Do not store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Use a
respirator if the exposure limit is exceeded.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

TWA: 1900 (mg/m3) from OSHA (PEL) [United States] TWA: 1000 {(ppm) from OSHA (PEL}) [United States] TWA: 1900 {mg/
m3) from NIOSH [United States] TWA: 1000 (ppm) from NIOSH [United States] TWA: 1000 (ppm) [United Kingdom (UK)}]
TWA: 1920 (mg/m3) [United Kingdom (UK)] TWA: 1000 STEL: 1250 (ppm) [CanadajConsult local authorities for acceptable
exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid. (Liquid.)
Odor:
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Mild to strong, rather pleasant; like wine or whiskey. Alcohol-like; Ethereal, vinous.
Taste: Pungent. Burning.

Molecular Weight: 46.07 g/mole

Color: Colorless. Clear

pH (1% soln/water): Not available.

Boiling Point: 78.5°C (173.3°F)

Melting Point: -114.1°C (-173.4°F)

Critical Temperature: 243°C (469.4°F)

Specific Gravity: 0.789 (Water = 1)

Vapor Pressure: 5.7 kPa (@ 20°C)

Vapor Density: 1.59 (Air= 1)

Volatility: Not available.

Odor Threshold: 100 ppm

Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.3
lonicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.

Solubility:
Easily soluble in cold water, hot water. Soluble in methanol, diethyl ether, acetone.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, heat, sources of ignition.
Incompatibility with various substances: Reactive with oxidizing agents, acids, alkalis.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Ethanoi rapidly absorbs moisture from the air. Can react vigorously with oxiders. The following oxidants have been
demonstrated to undergo vigorous/explosive reaction with ethanol: barium perchlorate, bromine pentafluoride, calcium
hypochlorite, chloryl perchlorate, chromium trioxide, chromyl chloride, dioxygen difluoride, disulfuryl difluoride, fluorine nitrate,
hydrogen peroxide, iodine heptafluoride, nitric acid nitrosyl perchlorate, perchloric acid permanganic acid, peroxodisulfuric
acid, potassium dioxide, potassium perchlorate, potassium permanganate, ruthenium(VIIl) oxide, silver perchlorate, silver
peroxide, uranium hexafluoride, uranyl perchlorate. Ethanol reacts violently/expodes with the following compounds: acetyl
bromide (evolves hydrogen bromide) acetyl chloride, aluminum, sesquibromide ethylate, ammonium hydroxide & silver
oxide, chlorate, chromic anhydride, cyanuric acid + water, dichloromethane + sulfuric acid + nitrate (or) nitrite, hydrogen
peroxide + sulfuric acid, iodine + methanol + mercuric oxide, manganese perchlorate + 2,2-dimethoxy propane, perchlorates,
permanganates + sulfuric acid, potassium superoxide, potassium tert-butoxide, silver & nitric acid, silver perchlorate, sodium
hydrazide, sulfuric acid + sodium dichromate, tetrachlorisilane + water. Ethanol is also incompatible with platinium, and
sodium. No really safe conditions exist under which ethyl alcohol and chlorine oxides can be handled. Reacts vigorously with
acetyl chloride

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information
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Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 3450 mg/kg [Mouse]. Acute toxicity of the vapor (LC50): 39000 mg/m3 4 hours [Mouse].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. MUTAGENIC EFFECTS: Mutagenic for
mammalian somatic cells. Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS: Classified PROVEN for human.
DEVELOPMENTAL TOXICITY: Classified Development toxin [PROVEN]. Classified Reproductive system/toxin/female,
Reproductive system/toxin/male [POSSIBLE]. Causes damage to the following organs: blood, the reproductive system, liver,
upper respiratory tract, skin, central nervous system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.

Special Remarks on Toxicity to Animals:
Lowest Published Dose/Conc: LDL[Human] - Route: Oral; Dose: 1400 mg/kg LDL[Human child] - Route: Oral; Dose: 2000 mg/
kg LDL[Rabbit] - Route: Skin; Dose: 20000 mg/kg

Special Remarks on Chronic Effects on Humans:

May affect genetic material (mutagenic) Causes adverse reproductive effects and birth defects (teratogenic) , based on
moderate to heavy consumption. May cause cancer based on animal data. Human: passes through the placenta, excreted in
maternal milk.

Special Remarks on other Toxic Effects on Humans:

Acute potential health effects: Skin: causes skin irritation Eyes: causes eye irritation Ingestion: May cause gastrointestinal tract
irritation with nausea, vomiting, diarrhea, and alterations in gastric secretions. May affect behavior/central nervous system
(central nervous system depression - amnesia, headache, muscular incoordination, excitation, mild euphoria, slurred speech,
drowsiness, staggaring gait, fatigue, changes in mood/personality, excessive talking, dizziness, ataxia, somnolence, coma/
narcosis, hallucinations, distorted perceptions, general anesthetic), peripherial nervous system (spastic paralysis)vision
(diplopia). Moderately toxic and narcotic in high concentrations. May also affect metabolism, blood, liver, respiration (dyspnea),
and endocrine system. May affect respiratory tract, cardiovascular(cardiac arrhythmias, hypotension), and urinary systems.
Inhalation: May cause irritation of the respiratory tract and affect behavior/central nervous system with symptoms similar

to ingestion. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may casue dermatitis, an allergic
reaction. Ingestion: Prolonged or repeated ingestion will have similiar effects as acute ingestion. It may also affect the brain.

Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 14000 mg/l 96 hours [Rainbow trout]. 11200 mg/l 24 hours [fingerling trout].
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Sectlon 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport information

DOT Classification: CLASS 3: Flammable liquid.
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Identification: : Ethanol UNNA: 1170 PG: I

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Ethyl alcohol 200 Proof (in alcoholic
beverages) California prop. 65: This product contains the following ingredients for which the State of California has found

to cause birth defects which would require a warning under the statute: Ethyl alcohol 200 Proof (in alcoholic beverages)
Connecticut hazardous material survey.: Ethyl alcohol 200 Proof lllinois toxic substances disclosure to employee act: Ethyl
alcohol 200 Proof Rhode Island RTK hazardous substances: Ethyl alcohol 200 Proof Pennsylvania RTK: Ethyl alcohol 200
Proof Florida: Ethyl alcohol 200 Proof Minnesota: Ethyl alcohol 200 Proof Massachusetts RTK: Ethyl alcohol 200 Proof
Massachusetts spill list: Ethyl alcohol 200 Proof New Jersey: Ethyl alcohol 200 Proof Tennessee: Ethyl alcohol 200 Proof
California - Directors List of Hazardous Substances (8 CCR 339): Ethyl alcohol 200 Proof TSCA 8(b) inventory: Ethyl alcohol
200 Proof

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 19210.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):
R11- Highly flammable. S7- Keep container tightly closed. S16- Keep away from sources of ignition - No smoking.

HMIS (U.S.A)):
Health Hazard: 2
Fire Hazard: 3
Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 3
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References:

-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -Material safety data
sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -Hawley, G.G.. The Condensed
Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -The Sigma-Aldrich Library of Chemical Safety
Data, Edition Il. HSDB, RTECS, and LOLI databases.
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Other Special Considerations: Not available.
Created: 10/09/2005 05:28 PM
Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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1 Chemicals & Laboratory Equipment Reactivity 0

Personal
Protection

Material Safety Data Sheet
Sodium Hypochlorite, 5% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sodium Hypochlorite, 5% Contact Information:
Catalog Codes: SLS1654 Sclencelab.com, Inc.

_ 14025 Smith Rd.
CAS#: Mixture. Houston, Texas 77396
RTECS: Not applicable. US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

TSCA: TSCA 8(b) inventory: Sodium hypochlorite; Sodium
hydroxide; Water

CH#: Not applicable.

Synonym: Chlorine Bleach, Bleach, Soda Bleach,
Chlorox; Sodium Hypochlorite, Solution, 5% Available

Chlorine For non-emergency assistance, call: 1-281-441-4400

Chemical Name: Hypochlorous acid, sodium salt, solution

Chemical Formula: Not applicable.

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Sodium hypochilorite 7681-52-9 4-7

Sodium hydroxide 1310-73-2 <1

Water 7732-18-5 >92

Toxicological Data on Ingredients: Sodium hypochlorite: ORAL (LD50): Acute: 5800 mg/kg [Mouse]. 8910 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, . Hazardous in case of skin contact
(corrosive), of eye contact (corrosive). Slightly hazardous in case of inhalation (lung sensitizer). Non-corrosive for lungs. Liquid
or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin
contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory tract, characterized by
coughing, choking, or shortness of breath. Prolonged exposure may result in skin burns and ulcerations. Over-exposure by
inhalation may cause respiratory irritation. Inflammation of the eye is characterized by redness, watering, and itching. Skin
inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.
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Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.)
by IARC [Sodium hypochlorite]. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. [Sodium hypochlorite].
Mutagenic for mammalian somatic cells. [Sodium hydroxide]. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance may be toxic to lungs, mucous membranes, skin, eyes. Repeated or prolonged
exposure to the substance can produce target organs damage. Repeated or prolonged contact with spray mist may produce
chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray mist may produce respiratory tract
irritation leading to frequent attacks of bronchial infection.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as passible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-lgnition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: combustible materials, metals, organic materials

Explosion Hazards in Presence of Various Substances:
Slightly explosive in presence of open flames and sparks. Non-explosive in presence of shocks.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

Releases chlorine when heated above 35 deg. C. The substance itself is non-combustible and does not burn. However,
when heated to decomposition it emits corrosive and/or toxic fumes. May ignite combustibles. Fire risk in contact with organic
materials. Contact with metals may evolve flammable hydrogen gas.
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Special Remarks on Explosion Hazards:

Anydrous Sodium Hypochlorite is very explosive. Primary amines and calcium hypochlorite or sodium hypochlorite react

to form normal chloroamines, which are explosive. Interaction of ethyleneimine with sodium (or other) hypochlorite gives

the explosive N-chloro cmpd. Removal of formic acid from industrial waste streams with sodium hypochlorite soln becomes
explosive at 55 deg C. Several explosions involving methanol and sodium hypochlorite were attributed to formation of methyl
hypochlorite, especially in presence of acid or other esterification catalyst. Use of sodium hypochlorite soln to destroy acidified
benzyl cyanide residues caused a violent explosion, thought to have been due to formation of nitrogen trichloride. (Sodium
hypochlorite)

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:

Corrosive liquid. Oxidizing material. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep substance
damp using water spray. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,
basements or confined areas; dike if needed. Call for assistance on disposal. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away from combustible
material.. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient
ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or

the label. Avoid contact with skin and eyes. Keep away from incompatibles such as reducing agents, combustible materials,
organic materials, metals, acids.

Storage:

Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Air Sensitive Sensitive to light. Store in
light-resistant containers.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

Sodium hypochlorite TWA: 1 CEIL: 1 (ppm as CI2) STEL: 1 (ppm as ClI2) from ACGIH (TLV) [United States] Sodium hydroxide
STEL: 2 (mg/m3) from ACGIH (TLV) [United States] TWA: 2 CEIL: 2 (mg/m3) from OSHA (PEL) [United States] CEIL: 2 (mg/
m3) from NIOSH Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
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Physical state and appearance: Liquid.

Odor: Characteristic. Chlorine-like (Slight.)

Taste: Not available.

Molecular Weight: Not applicable.

Color: Colorless to light greenish yellow

pH (1% soln/water): Neutral.

Boiling Point: Decomposition temperature: 40°C (104°F)
Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: 1.07 - 1.093 (Water = 1)

Vapor Pressure: 2.3 kPa (@ 20°C)

Vapor Density: The highest known value is 0.62 (Air = 1) (Water).
Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Incompatible materials. light, air, heat

Incompatibility with various substances: Reactive with reducing agents, combustible materials, organic materials, metals,
acids.

Corrosivity:
Extremely corrosive in presence of aluminum. Corrosive in presence of stainless steel(304), of stainless steel(316). Non-
corrosive in presence of glass.

Special Remarks on Reactivity:

Decomposed by carbon dioxide from air. Slowly decomposes on contact with air. Unstable in air unless mixed with sodium
hydroxide. Incompatible with ammonium acetate, ammonium carbonate, ammonium nitrate, ammonium oxalate, and
ammonium phosphate. Decompostion of sodium hypochlorite takes place within a few seconds with these salts. Also
incompatible with primary amines, phenyl acetonitrile, ethyleneimine, methanol, acidified benzyl cyanide, formic acid,

urea, nitro compounds, methylscellulose, celloluse, aziridine, ether, ammonia. Mixing this product with chemicals (e.g.
ammonia, acids, detergents, etc.) or organic matter (e.g. urine, feces, etc.) will release chlorine gas. Chloramine gas may be
evolved when ammonia and bleach are mixed. Decomposed by hot water. Sensitive to light. Exposure to light accelerates
decompositon.

Special Remarks on Corrosivity:
Sodium Hypochlorite is extremely corrosive to brass, and moderately corrosive to bronze. There is no corrosivity information
for copper.

Polymerization: Will not occur.
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Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.
Toxicity to Animals: Acute oral toxicity (LD50): 5800 mg/kg [Mouse]. (Sodium hypochlorite).

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.) by IARC [Sodium hypochlorite]. MUTAGENIC
EFFECTS: Mutagenic for bacteria and/or yeast. [Sodium hypochlorite]. Mutagenic for mammalian somatic cells. [Sodium
hydroxide]. Contains material which may cause damage to the following organs: lungs, mucous membranes, skin, eyes,

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant), of ingestion, . Hazardous in case of skin contact (corrosive), of eye contact
(corrosive). Slightly hazardous in case of inhalation (lung sensitizer, lung corrosive).

Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: May affect genetic material (mutagenic) (Sodium hypochlorite)

Special Remarks on other Toxic Effects on Humans:

Potential Health Effects: Can cause severe irritation and possible burns to skin and eyes. Eye contact may also cause
corneal and conjunctival edema, conjunctival hemorrhages. Contact with skin may also cause vesicular eruptions and
eczematoid dermatitis which becomes evident upon re-exposure. Prolonged or repeated eye contact may cause conjunctivitis.
Ingestion can cause burns to the digestive tract. Symptoms may include: 1. pain and inflammation of the mouth, pharynx,
esophagus, and stomach, 2. erosion of the mucous membranes (chiefly of the stomach), nausea, vomiting, choking,
coughing, hemorrhage, 3. circulatory collapse with cold and clammy skin (due to methemoglobinemia), cyanosis, and shallow
respirations, 4. confusion, delirium, coma, 5. edema of the pharynx, glottis, larynx with stridor and obstruction, 6. perforation
of the esophagus, or stomach, with mediastinitis or peritonitis. Inhalation causes slight to severe respiratory tract irritation and
delayed pulmonary edema. Prolonged or repeated inhalation may cause allergic respiratory reaction (asthma).

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise,

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Dilute with water and flush to sewer of local ordinances allow, otherwise, whatever cannot be saved for recovery or recycling
should be managed in an appropriate and approved waste disposal facility. Waste must be disposed of in accordance with
federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material
Identification: : Hypochlorite solution UNNA: 1791 PG: IlI

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information
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Federal and State Regulations:

lllinois toxic substances disclosure to employee act: Sodium hydroxide lllinois chemical safety act: Sodium hydroxide New
York release reporting list: Sodium hydroxide Rhode Island RTK hazardous substances: Sodium hydroxide Pennsylvania RTK:
Sodium hypochlorite; Sodium hydroxide Florida: Sodium hypochlorite Minnesota: Sodium hypochlorite; Sodium hydroxide
Massachusetts RTK: Sodium hypochlorite; Sodium hydroxide New Jersey: Sodium hypochlorite; Sodium hydroxide Louisiana
spill reporting: Sodium hydroxide TSCA 8(b) inventory: Sodium hypochlorite; Sodium hydroxide; Water CERCLA: Hazardous
substances.: Sodium hypochlorite: 100 Ibs. (45.36 kg); Sodium hydroxide: 1000 Ibs. (453.6 kg);

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:
WHMIS (Canada): CLASS E: Corrosive liquid.

DSCL (EEC):

R8- Contact with combustible material may cause fire. R31- Contact with acids liberates toxic gas. R36/38- Irritating to eyes
and skin. S28- After contact with skin, wash immediately with plenty of water. S36/37/39- Wear suitable protective clothing,
gloves and eye/face protection. S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label
where possible).

HMIS (U.S.A)):
Health Hazard: 3
Fire Hazard: 0
Reactivity: 0
Personal Protection:
National Fire Protection Association (U.S.A.):
Health: 1
Flammability: 0
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 06:32 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if SciencelLab.com
has been advised of the possibility of such damages.
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SAFETY DATA SHEET Allgas.

an Air Liquide company
Propane

Section 1. Identification

GHS product identifier
Chemical name

Other means of
identification

Product use
Synonym

SDS #
Supplier's details

24-hour telephone

: Propane
: propane
: Propyl hydride; n-Propane; Dimethyl methane; Bottled gas; propane in gaseous state;

propane liquefied, n-Propane; Dimethylmethane; Freon 290; Liquefied petroleum gas;

Lpg; Propyl
hydride; R 290; C3H8; UN 1075; UN 1978; A-108; Hydrocarbon propellant.

: Synthetic/Analytical chemistry.
: Propyl hydride; n-Propane; Dimethyl methane; Bottled gas; propane in gaseous state;

propane liquefied, n-Propane; Dimethylmethane; Freon 290; Liquefied petroleum gas;

Lpg; Propyl
hydride; R 290; C3H8; UN 1075; UN 1978; A-108; Hydrocarbon propellant.

: 001045
: Airgas USA, LLC and its affiliates

259 North Radnor-Chester Road
Suite 100

Radnor, PA 19087-5283
1-610-687-5253

¢ 1-866-734-3438

Section 2. Hazards identification

OSHA/HCS status

Classification of the
substance or mixture

GHS labe| elements

Hazard pictograms

Signal word
Hazard statements

Pr tion tatement
General

Prevention
Response

Storage

: This material is considered hazardous by the OSHA Hazard Communication Standard

(29 CFR 1910.1200).

: FLAMMABLE GASES - Category 1

GASES UNDER PRESSURE - Liquefied gas

: Danger
: Extremely flammable gas.

Contains gas under pressure; may explode if heated.
May cause frostbite.

May form explosive mixtures in Air.

May displace oxygen and cause rapid suffocation.

: Read and follow all Safety Data Sheets (SDS'S) before use. Read label before use.

Keep out of reach of children. If medical advice is needed, have product container or
label at hand. Close valve after each use and when empty. Use equipment rated for
cylinder pressure. Do not open valve until connected to equipment prepared for use.
Use a back flow preventative device in the piping. Use only equipment of compatible
materials of construction. Always keep container in upright position. Approach
suspected leak area with caution.

: Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No

smoking.

: Leaking gas fire: Do not extinguish, unless leak can be stopped safely. Eliminate all

ignition sources if safe to do so.

: Protect from sunlight when ambient temperature exceeds 52°C/125°F. Store in a well-

ventilated place.

Date of issue/Date of revision

1 6/28/2017 Date of previous issue :10/20/2015 Version :0.02 1712




Propane

Section 2. Hazards identification

Disposal

Hazards not otherwise

classified

: Not applicable.

: In addition to any other important health or physical hazards, this product may displace

oxygen and cause rapid suffocation.

Section 3. Composition/information on ingredients

Substance/mixture

Chemical name

Other means of
identification

: Substance

. propane

: Propyl hydride; n-Propane; Dimethyl methane; Bottled gas; propane in gaseous state;
propane liquefied, n-Propane; Dimethylmethane; Freon 290; Liquefied petroleum gas;

Lpg; Propyl
hydride; R 290; C3H8; UN 1075; UN 1978; A-108; Hydrocarbon propellant.

CAS number/other identifiers

CAS number 1 74-98-6

Product code : 001045

Ingredient name % CAS number
Propane 100 74-98-6

Any concentration shown as a range is to protect confidentiality or is due to batch variation.

There are no additional ingredients present which, within the current knowledge of the supplier and in the
concentrations applicable, are classified as hazardous to health or the environment and hence require reporting

in this section.

Occupational exposure limits, if available, are listed in Section 8.

Section 4. First aid measures

Description of necessary first aid measures

Eye contact

Inhalation

Skin contact

: Immediately flush eyes with plenty of water, occasionally lifting the upper and lower
eyelids. Check for and remove any contact lenses. Continue to rinse for at least 10
minutes. Get medical attention if irritation occurs.

: Remove victim to fresh air and keep at rest in a position comfortable for breathing. If
not breathing, if breathing is irregular or if respiratory arrest occurs, provide artificial
respiration or oxygen by trained personnel. It may be dangerous to the person providi

ng

aid to give mouth-to-mouth resuscitation. Get medical attention if adverse health effects

persist or are severe. If unconscious, place in recovery position and get medical
attention immediately. Maintain an open airway. Loosen tight clothing such as a colla
tie, belt or waistband.

: Wash contaminated skin with soap and water. Remove contaminated clothing and
shoes. To avoid the risk of static discharges and gas ignition, soak contaminated
clothing thoroughly with water before removing it. Get medical attention if symptoms
occur. Wash clothing before reuse. Clean shoes thoroughly before reuse.

Ingestion : As this product is a gas, refer to the inhalation section.
im t ms/effe e d
ential acute he ff

Eye contact : No known significant effects or critical hazards.

Inhalation : No known significant effects or critical hazards.

Skin contact : No known significant effects or critical hazards.

Frostbite : Try to warm up the frozen tissues and seek medical attention.

Ingestion : As this product is a gas, refer to the inhalation section.
Over-exposure signs/symptoms

Eye contact
Inhalation
Skin contact

: No specific data.
: No specific data.
: No specific data.

r

Date of issue/Date of revision
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Propane

Section 4. First aid measures

Ingestion

: No specific data.

Indication of immediate medlcmmmuia_qm_mmmﬁm

Notes to physician

Specific treatments
Protection of first-aiders

Treat symptomatically. Contact poison treatment specialist immediately if large
quantltles have been ingested or inhaled.

: No specific treatment.

: No action shall be taken involving any personal risk or without suitable training. It may
be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

See toxicological information (Section 11)

Section 5. Fire-fighting measures

Exti ishing m

Suitable extinguishing
media

Unsuitable extinguishing
media

Specific hazards arising
from the chemical

Hazardous thermal

decomposition products

Special protective actions
for fire-fighters

Special protective
equipment for fire-fighters

: Use an extinguishing agent suitable for the surrounding fire.

: None known.

: Contains gas under pressure. Extremely flammable gas. In a fire or if heated, a
pressure increase will occur and the container may burst, with the risk of a subsequent
explosion.

: Decomposition products may include the following materials:
carbon dioxide
carbon monoxide

1 Promptly isolate the scene by removing all persons from the vicinity of the incident if
there is a fire. No action shall be taken involving any personal risk or without suitable
training. Contact supplier immediately for specialist advice. Move containers from fire
area if this can be done without risk. Use water spray to keep fire-exposed containers
cool. If involved in fire, shut off flow immediately if it can be done without risk. If this is
impossible, withdraw from area and allow fire to burn. Fight fire from protected location
or maximum possible distance. Eliminate all ignition sources if safe to do so.

: Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

Section 6. Accidental release measures

Per r i ro

For non-emergency
personnel

For emergency responders

Environmental precautions

M r r
Small spill

ive equipme

ergenc ceaure

: Accidental releases pose a serious fire or explosion hazard. No action shall be taken
involving any personal risk or without suitable training. Evacuate surrounding areas.
Keep unnecessary and unprotected personnel from entering. Shut off all ignition
sources. No flares, smoking or flames in hazard area. Avoid breathing gas. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment.

: If specialised clothing is required to deal with the spillage, take note of any information
in Section 8 on suitable and unsuitable materials. See also the information in "For non-
emergency personnel”.

: Ensure emergency procedures to deal with accidental gas releases are in place to avoid
contamination of the environment. Inform the relevant authorities if the product has
caused environmental pollution (sewers, waterways, soil or air).

inment and cleanin

: Immediately contact emergency personnel. Stop leak if without risk. Use spark-proof
tools and explosion-proof equipment.

Date of issue/Date of revision
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Propane

Section 6. Accidental release measures

Large spill

: Immediately contact emergency personnel. Stop leak if without risk. Use spark-proof

tools and explosion-proof equipment. Note: see Section 1 for emergency contact
information and Section 13 for waste disposal.

Section 7. Handling and storage

Precautions for safe handling

Protective measures

Advice on general
occupational hygiene

Conditions for safe storage,
including any
incompatibilities

: Put on appropriate personal protective equipment (see Section 8). Contains gas under

pressure. Avoid contact with eyes, skin and clothing. Avoid breathing gas. Use only
with adequate ventilation. Wear appropriate respirator when ventilation is inadequate.
Do not enter storage areas and confined spaces unless adequately ventilated. Store
and use away from heat, sparks, open flame or any other ignition source. Use
explosion-proof electrical (ventilating, lighting and material handling) equipment. Use
only non-sparking tools. Empty containers retain product residue and can be hazardous.
Do not puncture or incinerate container. Use equipment rated for cylinder pressure.
Close valve after each use and when empty. Protect cylinders from physical damage;
do not drag, roll, slide, or drop. Use a suitable hand truck for cylinder movement.

: Eating, drinking and smoking should be prohibited in areas where this material is

handled, stored and processed. Workers should wash hands and face before eating,
drinking and smoking. Remove contaminated clothing and protective equipment before
entering eating areas. See also Section 8 for additional information on hygiene
measures.

: Store in accordance with local regulations. Store in a segregated and approved area.

Store away from direct sunlight in a dry, cool and well-ventilated area, away from
incompatible materials (see Section 10). Eliminate all ignition sources. Keep container
tightly closed and sealed until ready for use. Cylinders should be stored upright, with
valve protection cap in place, and firmly secured to prevent falling or being knocked
over. Cylinder temperatures should not exceed 52 °C (125 °F).

Section 8. Exposure controls/personal protection

Control parameters
Occupational exposure limits

Ingredient name

Exposure limits

Propane

NIOSH REL (United States, 10/2013).
TWA: 1800 mg/m?* 10 hours.
TWA: 1000 ppm 10 hours.

OSHA PEL (United States, 2/2013).
TWA: 1800 mg/m?® 8 hours.
TWA: 1000 ppm 8 hours.

OSHA PEL 1989 (United States, 3/1989).
TWA: 1800 mg/m? 8 hours.
TWA: 1000 ppm 8 hours.

Appropriate engineering
controls

Environmental exposure
controls

Individual protection measures

: Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or

other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits. The engineering controls also need to keep gas,
vapor or dust concentrations below any lower explosive limits. Use explosion-proof
ventilation equipment.

: Emissions from ventilation or work process equipment should be checked to ensure

they comply with the requirements of environmental protection legislation. In some
cases, fume scrubbers, filters or engineering modifications to the process equipment
will be necessary to reduce emissions to acceptable levels.
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Propane

Section 8. Exposure controls/personal protection

Hygiene measures

Eyel/face protection

Skin protection

Hand protection

Body protection

Other skin protection

Respiratory protection

: Wash hands, forearms and face thoroughly after handling chemical products, before

eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Wash contaminated clothing before reusing. Ensure that eyewash stations and safety
showers are close to the workstation location.

: Safety eyewear complying with an approved standard should be used when a risk

assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts. If contact is possible, the following protection should be worn, unless
the assessment indicates a higher degree of protection: safety glasses with side-
shields.

: Chemical-resistant, impervious gloves complying with an approved standard should be

worn at all times when handling chemical products if a risk assessment indicates this is
necessary. Considering the parameters specified by the glove manufacturer, check
during use that the gloves are still retaining their protective properties. It should be
noted that the time to breakthrough for any glove material may be different for different
glove manufacturers. In the case of mixtures, consisting of several substances, the
protection time of the gloves cannot be accurately estimated.

: Personal protective equipment for the body should be selected based on the task being

performed and the risks involved and should be approved by a specialist before
handling this product. When there is a risk of ignition from static electricity, wear anti-
static protective clothing. For the greatest protection from static discharges, clothing
should include anti-static overalls, boots and gloves.

: Appropriate footwear and any additional skin protection measures should be selected

based on the task being performed and the risks involved and should be approved by a
specialist before handling this product.

: Use a properly fitted, air-purifying or air-fed respirator complying with an approved

standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator.

Section 9. Physical and chemical properties

Appearance
Physical state

Color
Molecular weight
Molecular formula
Boiling/condensation point
Melting/freezing point
Critical temperature

Odor

Odor threshold
pH

Flash point

Burning time

Burning rate
Evaporation rate
Flammability (solid, gas)

Lower and upper explosive
(flammable) limits

: Gas. [Liquefied compressed gas.]

: Colorless.

: 4411 g/mole

: C3-H8

: -161.48°C (-258.7°F)

. -187.6°C (-305.7°F)

1 96.55°C (205.8°F)

: Odorless.BUT MAY HAVE SKUNK ODOR ADDED.
: Not available.

: Not available.
: Closed cup: -104°C (-155.2°F)

Open cup: -104°C (-155.2°F)

: Not applicable.

: Not applicable.

: Not available.

: Extremely flammable in the presence of the following materials or conditions: open

flames, sparks and static discharge and oxidizing materials.

: Lower: 1.8%

Upper: 8.4%

Vapor pressure : 109 (psig)
Vapor density : 1.6 (Air=1)
Date of issue/Date of revision : 6/28/2017 Date of previous issue : 10/20/2015 Version :0.02 5/12
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Section 9. Physical and chemical properties

Specific Volume (ft */ib)
Gas Density (Ib/ft °)
Relative density
Solubility

Solubility in water

Partition coefficient: n-
octanol/water

Auto-ignition temperature
Decomposition temperature

SADT
Viscosity

: 8.6206

: 0.116 (25°C /77 to °F)
1 Not applicable.

: Not available.

: 0.0244 g/l

: 1.09

: 287°C (548.6°F)
: Not available.

: Not available.

: Not applicable.

Section 10. Stability and reactivity

Reactivity

Chemical stability

Possibility of hazardous

reactions

Conditions to avoid

Incompatible materials

Hazardous decomposition

products

Hazardous polymerization

: No specific test data related to reactivity available for this product or its ingredients.
: The product is stable.

: Under normal conditions of storage and use, hazardous reactions will not occur.

: Avoid all possible sources of ignition (spark or flame). Do not pressurize, cut, weld,

braze, solder, drill, grind or expose containers to heat or sources of ignition.

. Oxidizers

not be produced.

: Under normal conditions of storage and use, hazardous polymerization will not occur.

¢ Under normal conditions of storage and use, hazardous decomposition products should

Section 11. Toxicological information

Information on toxicological effects

Acute toxicity

Not available.
IDLH

rritatio I o

Not available.

Sensitization
Not available.

Mutagenicity

Not available.

Not available.

iv ici
Not available.

Teratogenicity
Not available.

: 2100 ppm

Date of issue/Date of revision

1 6/28/2017

Date of previous issue : 10/20/2015 Version :0.02
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Section 11. Toxicological information

r icity (si sur
Not available.
Specific target organ toxicity (repeated exposure)
Not available.
Aspiration hazard
Not available.
Information on the likely : Not available.
routes of exposure
Potenti health
Eye contact : No known significant effects or critical hazards.
Inhalation : No known significant effects or critical hazards.
Skin contact : No known significant effects or critical hazards.
Ingestion : As this product is a gas, refer to the inhalation section.

3 ct 1 1 IETTICAl AF]e
Eye contact : No specific data.

Inhalation : No specific data.
Skin contact . No specific data.
Ingestion : No specific data.

Short term exposure

Potential immediate : Not available.
effects
Potential delayed effects : Not available.

Long term ex re
Potential immediate : Not available.
effects
Potential delayed effects : Not available.

Potential chronic health effects

Not available.
General : No known significant effects or critical hazards.
Carcinogenicity : No known significant effects or critical hazards.
Mutagenicity : No known significant effects or critical hazards.
Teratogenicity : No known significant effects or critical hazards.
Developmental effects : No known significant effects or critical hazards.
Fertility effects ¢ No known significant effects or critical hazards.

ri r toxici
Acute toxicit timates
Not available.

| Date of issue/Date of revision : 6/28/2017 Date of previous issue :10/20/2015 Version :0.02 7/12
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Section 12. Ecological information

Toxicity
Not available.

Persi
Not available.

Bioaccumulative potential

Product/ingredient name LogPow BCF Potential
Propane 1.09 -
Mobility in soil

Soil/water partition : Not available.

coefficient (Koc)

Other adverse effects

: No known significant effects or critical hazards.

Section 13. Disposal considerations

Disposal methods

: The generation of waste should be avoided or minimized wherever possible. Disposal
of this product, solutions and any by-products should at all times comply with the
requirements of environmental protection and waste disposal legislation and any
regional local authority requirements. Dispose of surplus and non-recyclable products
via a licensed waste disposal contractor. Waste should not be disposed of untreated to
the sewer unless fully compliant with the requirements of all authorities with jurisdiction.
Empty Airgas-owned pressure vessels should be returned to Airgas. Waste packaging
should be recycled. Incineration or landfill should only be considered when recycling is
not feasible. This material and its container must be disposed of in a safe way. Empty
containers or liners may retain some product residues. Do not puncture or incinerate
container.

Section 14. Transport information

DOT TDG Mexico IMDG IATA
UN number UN1978 UN1978 UN1978 UN1978 UN1978
UN proper PROPANE PROPANE PROPANE PROPANE PROPANE
shipping name
Transport 2.1 21 21 2.1 21
hazard class(es) ; E % % %
Packing group |- - - - -
Environment No. No. No. No. No.
Additional imi nti Product classified as -
f . Yes. per the following AircraftQuantity
information sections of the limitation: 0 Forbidden
Packaging instruction | Transportation of
Passenger aircraft Dangergus Goods Quantity limitation: 150
Quantity limitation: Regulations: 2.13-2.17 kg
Forbidden. (Class 2).
Cargo aircraft Explosive Limit and
Quantity limitation: 150
kg 0.125
Special provisions
19, T50 3000
Date of issue/Date of revision : 6/28/2017 Date of previous issue :10/20/2015 Version :0.02 8/12
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Section 14. Transport information

For domestic
transportation only,
UN1075 may be
substituted for the UN
number

shown as long as the
substitution is
consistent on package
markings, shipping
papers, and
emergency response
information. See 49
CFR 172.102 Special
Provision

19.

Containers of NON-
ODORIZED liquefied
petroleurn gas must be
marked either
NON-ODORIZED or
NOT ODORIZED as of
September 30, 2006.
[49 CFR 172.301(f),
326(d), 330(c) and 338
(el

Forbidden

29,42

“Refer to CFR 49 (or authority having jurisdiction) to determine the information required for shipment of the

product.”

Special precautions for user

Transport in bulk according

: Transport within user’s premises: always transport in closed containers that are

upright and secure. Ensure that persons transporting the product know what to do in the

event of an accident or spillage.

to Annex Il of MARPOL
73/78 and the IBC Code

: Not available.

Section 15. Regulatory information

U.S. Federal regulations

Clean Air Act Section 112

{b) Hazardous Air
Pollutants (HAPs)

Clean Air Act Section 602

Class | Substances

Clean Air Act Section 602

Class |l Substances

DEA List | Chemicals

{Precursor Chemicals)

DEA List Il Chemicals

(Essential Chemicals)

ARA 04

: Not listed

: Not listed

: Not listed

: Not listed

; ition/informati . lient

No products were found.

SARA 304 RQ
SARA 311/312

Classification

State requlations

: Not applicable.

: Refer to Section 2: Hazards ldentification of this SDS for classification of substance.

: TSCA 8(a) CDR Exempt/Partial exemption: Not determined
United States inventory (TSCA 8b): This material is listed or exempted.
Clean Air Act (CAA) 112 regulated flammable substances: propane

: Not listed

Date of issue/Date of revision

: 6/28/2017

Date of previous issue

:10/20/2015

Version

:0.02
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Section 15. Regulatory information

Massachusetts . This material is listed.

New York : This material is not listed.

New Jersey : This material is listed.

Pennsylvania : This material is listed.

nternational r i

International lists

National inventory

Australia : This material is listed or exempted.

Canada : This material is listed or exempted.

China : This material is listed or exempted.

Europe : This material is listed or exempted.

Japan : This material is listed or exempted.

Malaysia : This material is listed or exempted.

New Zealand : This material is listed or exempted.

Philippines : This material is listed or exempted.

Republic of Korea : This material is listed or exempted.

Taiwan : This material is listed or exempted.
Canada

WHMIS (Canada) :Class A: Compressed gas.

Class B-1: Flammable gas.

CEPA Toxic substances: This material is not listed.
Canadian ARET: This material is not listed.

Canadian NPRI: This material is listed.

Alberta Designated Substances: This material is not listed.
Ontario Designated Substances: This material is not listed.
Quebec Designated Substances: This material is not listed.

Section 16. Other information

Canada Label requirements : Class A: Compressed gas.
Class B-1: Flammable gas.

Health

Flammability

Physical hazards 2 _

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4
representing significant hazards or risks Although HMIS® ratings are not required on SDSs under 29 CFR 1910.
1200, the preparer may choose to provide them. HMIS® ratings are to be used with a fully implemented HMIS®
program. HMIS® is a registered mark of the National Paint & Coatings Association (NPCA). HMIS® materials
may be purchased exclusively from J. J. Keller (800) 327-6868.

The customer is responsible for determining the PPE code for this material.
National Fire Protection Association (U,S.A.)
4h, Flammability
Instability/Reactivity
Special

Health

Reprinted with permission from NFPA 704-2001, Identification of the Hazards of Materials for Emergency
Response Copyright ©1997, National Fire Protection Association, Quincy, MA 02269. This reprinted material is
not the complete and official position of the National Fire Protection Association, on the referenced subject
which is represented only by the standard in its entirety.

Date of issue/Date of revision : 6/28/2017 Date of previous Issue 1 10/20/2015 Version :0.02 10/12
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Section 16. Other information

Copyright ©2001, National Fire Protection Association, Quincy, MA 02269. This warning system is intended to
be interpreted and applied only by properly trained individuals to identify fire, health and reactivity hazards of
chemicals. The user is referred to certain limited number of chemicals with recommended classifications in
NFPA 49 and NFPA 325, which would be used as a guideline only. Whether the chemicals are classified by NFPA
or not, anyone using the 704 systems to classify chemicals does so at their own risk.

dur ri ificati
Classification Justification

Flam. Gas 1, H220 Expert judgment

Press. Gas Liq. Gas, H280 Expert judgment
History

Date of printing . 6/28/2017

Date of issue/Date of 1 6/28/2017

revision

Date of previous issue : 10/20/2015

Version : 0.02

Key to abbreviations

References

1 ATE = Acute Toxicity Estimate

BCF = Bioconcentration Factor

GHS = Globally Harmonized System of Classification and Labelling of Chemicals
IATA = International Air Transport Association

IBC = Intermediate Bulk Container

IMDG = International Maritime Dangerous Goods

LogPow = logarithm of the octanol/water partition coefficient

MARPOL 73/78 = International Convention for the Prevention of Pollution From Ships,
1973 as modified by the Protocol of 1978. ("Marpol" = marine pollution)

UN = United Nations

: Not available.

P Indicates information that has changed from previously issued version.

Other special
considerations

Notice to reader

: The information below is given to call attention to the issue of “Naturally occurring

radioactive materials”. Although Radon-222 levels in the product represented by this
MSDS do not present any direct Radon exposure hazard, customers should be aware of
the potential for Radon daughter build up within their processing systems, whatever the
source of their product streams. Radon-222 is a naturally occurring radioactive gas
which can be a contaminant in natural gas. During subsequent processing , Radon tends
to be concentrated in Liquefied Petroleum Gas streams and in product streams having a
similar boiling point range. Industry experience has shown that this product may contain
small amounts of Radon-222 and its radioactive decay products, called Radon
“daughters”. The actual concentration of Radon-222 and radioactive daughters in the
delivered product is dependent on the geographical source of the natural gas and
storage time prior to delivery. Process equipment (i.e. lines, filters, pumps and reaction
units) may accumulate significant levels of radioactive daughters and show a gamma
radiation reading during operation. A potential external radiation hazard exists at or near
any pipe valve or vessel containing a Radon enriched stream, or containing internal
deposits of radioactive material due to the transmission of gamma radiation through its
wall. Field studies reported in the literature have not shown any conditions that subject
workers to cumulative exposures in excess of general population limits. Equipment
emitting gamma radiation should be presumed to be internally contaminated with alpha
emitting decay products which may be a hazard if inhaled or ingested. Protective
equipment such as coveralls, gloves, and respirator (NIOSH/MHSA approved for high
efficiency particulates and radionuclides, or supplied air) should be worn by personnel
entering a vessel or working on contaminated process equipment to prevent skin
contamination, ingestion, or inhalation of any residues containing alpha radiation.
Airborne contamination may be minimized by handling scale and/or contaminated
materials in a wet state.

Date of issue/Date of revision

: 6/28/2017 Date of previous issue : 10/20/2015 Version :0.02 11/12
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Section 16. Other information

To the best of our knowledge, the information contalned herein is accurate. However, neither the above-named
supplier, nor any of its subsidiaries, assumes any liabllity whatsoever for the accuracy or completeness of the
information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present
unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot
guarantee that these are the only hazards that exlst.

Date of issue/Date of revision 1 6/28/2017 Date of previous issue :10/20/2015 Version :0.02 12/12
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STORM WATER MANAGEMENT PLAN

1.0 PLAN REQUIREMENTS AND GOALS

This Storm Water Management Plan (“Plan”) has been prepared to fulfill some requirements of
the Lake County Marijuana Cultivation Ordinance (Ordinance No. 2997). The Ordinance
states:

“Section 8, Subsection K. Storm Water Management

1. All permittees shall manage storm water runoff to protect downstream receiving water bodies
from water quality degradation.

2. Cultivation, Nursery and Microbusiness

a. All cultivation activities shall comply with the California Regional Water Quality Control
Board Central Valley Region Order R5-2015-0113 Waste Discharge Requirements
General Order for Discharge of Waste Associated with Medical Cannabis Cultivation
Activities or the California Regional Water Quality Control Board North Coast Region
Order No. 2015-0023 Waiver of Waste Discharge Requirements and General Water
Quality Certification for Discharges of Waste Resulting from Cannabis Cultivation and
Associated Activities or Operations with Similar Environmental Effects In the North Coast
Region as appropriate.

b. Outdoor cultivation, including any topsoil, Pest Managements, or fertilizers used for the
cultivation cannabis shall not be located within 100 feet of any spring, top of bank of any
creek or seasonal stream, edge of lake, delineated wetland or vernal pool. For purposes
of determining the edge of Clear Lake, the setback shall be measured from the full lake
level of 7.79 feet on the Rumsey Gauge.

c. The illicit discharges of irrigation or storm water from the premises, as defined in Title 40
of the Code of Federal Regulations, Section 122.26, which could result in degradation of
water quality of any water body is prohibited.

3. Manufacturing, Testing, Retail, and Distributer

a. The illicit discharges of storm water from the premises, as defined in Title 40 of the Code
of Federal Regulations, Section 122.26, which could result in degradation of water
quality of any water body is prohibited.

4. All permittees shall prepare a Storm Water Management Plan to be approved by the Lake
County Water Resources Department. Similar plans submitted to the State Water Quality Board
may be substituted for this Stormwater Management Plan. Said plan shall:

a. Comply with the requirements of Chapter 29, Storm Water Management
Ordinance of the Lake County Ordinance Code.

b. Describe the proposed grading of the property.

¢. Describe the storm water management system and how it will protect the water
quality of receiving water bodies.

d. Describe the best management practices (BMPs) that will be used during
construction and those that will be used post-construction. Post-construction
BMPs shall be maintained through the life of the permit.

5. All permittees shall implement the procedures as outlined in their Storm Water Management
Plan as approved by the Water Resource Department. Any deviations from or changes in the
plan must be conveyed to the Department in writing within thirty (30) days of the change.”

Natural Investigations Co. Page 2



STORM WATER MANAGEMENT PLAN

The County’'s application process asks these questions pertaining to the goals of stormwater
management:

Goals

Does the application have a stormwater management plan including the retention on site of the
2 year storm, the prevention of sediment from leaving the property, the identification of all best
management practices (BMPs) during and after construction, and the long range management
of those BMPs?

Will the applicant monitor and document the performance of the stormwater management plan?

This Plan also takes guidance from the State Water Resources Control Board (SWRCB)'s
Construction General Permit:
National Pollutant Discharge Elimination System (NPDES) General Permit for
Storm Water Discharges Associated with Construction and Land Disturbance
Activities Order No. 2009-0009-DWQ, NPDES No. CAS000002.

1.1. Plan Amendments

This Plan should be developed and amended or revised by a qualified professional such as
Qualified SWPPP Developer (QSD) or Qualified Industrial Stormwater Professional. The
professional should include information in the Plan that supports the conclusions, selections,
use, and maintenance of Best Management Practices (BMPs).

This Plan should be amended:

e Whenever there is a change in construction or operations which may affect the discharge of
pollutants to surface waters, groundwater(s), or a municipal separate storm sewer system
(MS4);

e If any condition of relevant permits is violated or the general objective of reducing or
eliminating pollutants in storm water discharges has not been achieved;

e When deemed necessary by the QSD or Stormwater Manager.

The following items will be included in each amendment: who requested the amendment; the

location of proposed change; the reason for change; the original BMP proposed, if any; and

the new BMP proposed. Furthermore, the Ordinance states, “Any deviations from or changes
in the plan must be conveyed to the Department in writing within thirty (30) days of the
change.”

1.2. List of Responsible Parties and Contact Information
The Stormwater Manager currently assigned to this project is:

o to be determined
o the Stormwater Management Consultant is Dr. G.O. Graening, QSD #00473, QISP
#597.

The stormwater manager shall have primary responsibility and significant authority for the
implementation, maintenance, inspection, and amendments to the Stormwater Management
Plan. Duties of the stormwater manager include but are not limited to:
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STORM WATER MANAGEMENT PLAN

e Ensuring full compliance with the Plan and the Chapter 29, Storm Water Management
Ordinance of the Lake County Ordinance Code;

o Implementing all elements of the Plan, including but not limited to implementation of
prompt and effective erosion and sediment control measures, and implementing all
non-storm water management, and materials and waste management activities
(such as monitoring discharges (dewatering, diversion devices); general site clean-
up; vehicle and equipment cleaning, fueling and maintenance; spill control; ensuring
that no materials other than storm water are discharged in quantities which will have
an adverse effect on receiving waters or storm drain systems; etc.);

e Inspections (pre-storm, during storm, and post-storm) or designating qualified personnel to
do so;

¢ Routine inspections as specified in the cultivation operation’s specifications or described in
the Plan;

¢ Preparing any annual compliance certification;

e Ensuring elimination of all unauthorized discharges;

¢ The storm water manager shall be assigned authority to mobilize crews to make immediate
repairs to the control measures;

e Coordinate with the landowner or cultivator to assure all the necessary corrections/repairs
are made immediately, and that the project complies with the Plan and relevant permits;
and

e Submit Notices of Discharge and reports of lllicit Connections or lllegal Discharges.

2.0 PROJECT AND SITE DESCRIPTION

2.1. Project Location and Description

This permitted cannabis cultivation operation is located on a 183-acre parcel (APN 013-013-
11) with address 23492 Jerusalem Grade, Middletown, California. The original operational
area was approximately 0.2 acres; this garden is being abandoned and the area restored. The
new gardens (Project Area) will be established in phases and allow for multiple cultivation
licenses with individual gardens. The original Cannabis cultivation operation consisted of a
graded garden within a fenced enclosure. The enclosure was approximately 7,500 square feet
(0.17 acres). This garden was abandoned, and the area is being revegetated. Three additional
potential garden sites were located at the north end of the parcel. These sites were graded and
terraced, but no Cannabis operations were ever established. These three garden sites will be
abandoned.

The new garden complex and supporting facilities, an area of approximately 5 acres (the
Project Area), will be established in phases and allow for multiple cultivation licenses with
individual gardens each capable of growing at least 10,000 square feet of Cannabis canopy.
Phase One would be for the 2019 growing season and would consist of four garden
compounds (each 11,100 square feet). Phases Two would be for the 2020 grow season and
have eight 11,340 square foot compounds; two 11,250 square foot compounds; and one 5,400
square foot compound. A new processing center of approximately 5,000 square feet is also
planned, as well as a stormproof chemical shed (10 feet by 10 feet).

The proposed cultivation operations will consist of outdoor gardens. with plants growing in
plastic pots, fabric bags, and/or raised beds. A new shed for product processing,
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approximately 5,000 to 4,000 square feet, will be constructed adjacent to the well. No soil is
currently stored on-site. However, future soil deliveries will be staged adjacent to the outdoor
garden complex. There would also be a 1,000 gallon cone-bottom tank in each garden
compound that will be for compost teas.

A well currently serves the single-family residence and the existing garden. This is a
permitted well that produces approximately 100 gallons per minute. The proposed garden
complex will be irrigated by water from the existing well, which will be pumped into several
tanks, each capable of holding 5,000 gallons. The use of water bladders will be discontinued.
A previously graded pad for water bladders will be abandoned and revegetated.

The water will be delivered by gravity via underground PVC piping to each garden. Black poly
tubing and emitters (drip irrigation) will be used to distribute the water to each planting station.
Mixing tanks will be used to add liquid fertilizers and other amendments (compost teas) to the
irrigation water. Supplemental irrigation may be applied by hand using garden hoses.

Existing structures consist of a single-family residence and adjacent groundwater well. A small
cabin is found near the top of the property. Employees will have access to the toilet in the
single-family residence. In addition, portable toilet(s) will be located adjacent to the gardens.
Several abandoned structures are found on this parcel. Trash and debris left by a previous
owner lay scattered in piles across the southwestern portion of the parcel. The current property
owner is in the process of removing the non-functional structures and trash.

The Project Area is accessed by a private gravel road on Jerusalem Grade (see exhibits).
Prior to the establishment of this cultivation operation, land use was open space. The
surrounding land uses are private estates, cannabis cultivation, and open space. The 2015
Jerusalem Fire burned approximately 80% of the Project Area. Vegetation is recovering from
the fire and from the many roads and breaks that were cut during the fire-fighting efforts.

The Project Area has rugged topography, consisting of several ridges and sloping hills of
Bishop Mountain (see exhibits). Drainage leaves the Project Area along various vegetated
swales and which then combine into two Class Ill watercourses (see exhibits). These are
potentially-jurisdictional water features. Riparian vegetation occurs in patches along these
watercourses. These ephemeral drainage channels start in the eastern portion of the parcel
and flow southwest, eventually flowing into Gunther Creek. The channels range in width from 3
to 6 feet and the depth ranges from approximately 6 inches up to 2 feet. The channels have an
ordinary high-water mark, bank erosion and scouring, and litter and debris present; the
channel was intermittently wet, but not flowing.

The parcel contained an off-channel pond that was excavated and sealed with a liner. This
pond will be abandoned and restored to the original condition of the landscape. A spring is
located in the southwest portion of the parcel. A thin band of herbaceous wetland vegetation
surrounds this spring. The use of this spring as a water source will be abandoned. The
nearest portion of the current cultivation area is approximately 130 feet from a Class Il
watercourse. Future cultivation related operations will take place at least 200 feet from a Class
lll watercourse.
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Numerous roads and fire-breaks are found within this parcel. A gravel driveway leads from
Jerusalem Grade to the southwest corner of the parcel. A dirt road accesses the current
garden site. Once this garden is abandoned, the access road will be maintained as a fire-
break. The proposed garden and processing shed will be accessed by the construction of a
new gravel road which will connect to the existing gravel driveway. A dirt/gravel road which
extends from the driveway and runs north along the parcel will be maintained as an easement
to the adjoining parcel and as fire access. Additional roads and firebreaks within the parcel will
be abandoned and allowed to naturally revegetate
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3.0 COMPLIANCE

3.1. Setbacks and Buffers

The Ordinance requires that all cultivation operations be located at least 100 feet away from all
waterbodies (i.e. spring, top of bank of any creek or seasonal stream, edge of lake, wetland or
vernal pool).

Existing Garden: The nearest waterbody is a Class |ll watercourse located at least 130 feet to
the north. The existing garden will be abandoned after this growing season (2017).

Proposed garden: The nearest waterbody is a Class Il watercourse located at least 200 feet to
the north. The proposed garden will be developed for the 2018 growing season.

3.2, Water Board Permitting

This cultivation operation is enrolled in Tier Il of the State Water Resources Control Board’s
Order WQ 2017-0023-DWQ General Waste Discharge Requirements for Discharges of Waste
Associated with Cannabis Cultivation Activities (General Order).

The following Site Management Plan was prepared for this cultivation operation, and this SMP
includes an Erosion Control Subplan:

Site Management Plan for the Cultivation Operation at 23492 Jerusalem Grade,
Middletown, California. 2018. Prepared by: Natural Investigations Co., Inc.
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4.0 STORM WATER MANAGEMENT

4.1. Site Layout Maps and Water Pollution Control Drawings

The project site layout maps and the Water Pollution Control Drawings are presented in
Attachment A.

4.2. Water Pollution Control Schedule
The following table summarizes the general schedule of implementation of site BMPs.

Water Pollution Control Schedule

Phase, Activity, or Milestone Date
File any needed permit registration documents immediately
Implementation of rainy season BMPs October 15t of every year
Implementation of dry season BMPs May 1%t of every year
Repair / replacement of erosion control devices see BMP section of this Plan
Site inspections see Inspection section of this

Plan

Submit Annual Report annually, as required
Expansion / modification of cultivation operational | modify this Plan within 30 days
area

4.3. Pollutant Source ldentification and BMP Selection

4.3.1. Inventory of Materials and Activities that May Pollute Storm Water
Construction or cultivation activities that have the potential to contribute sediment to storm
water discharges include:

e Tilling, grading and excavation operations;

e Soil import/export operations;

e Structure installation process; and

e Paving operations.

The following table provides a list of materials that may be used and activities that may be
performed that will have the potential to contribute pollutants, other than sediment, to storm
water runoff.
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Table 4-1. Summary of Potential Project Pollutant Other Than Sediment

Activity/Material Type

Potential Pollutant

Vehicle lubricants and fuels, including oil,
grease, diesel and gasoline, and coolants

Petroleum hydrocarbons, volatile organic
compounds (VOCs)

Asphaltic emulsions associated with asphalt-
concrete paving operations

Petroleum hydrocarbons, VOCs

Portland cement, masonry, and concrete
products, muriatic acid, etc.

Materials with a low or high pH, materials
with high alkalinity, metals

Road base and subbase material

Materials with high alkalinity or high pH,
metals

Gardening materials and wastes Pesticides, nutrient pollution (nitrates,
phosphates, biological oxygen demand,
etc.), metals

Treated lumber (materials and waste) Arsenic, copper, other metals, creosote

Material packaging and site personnel General litter (municipal solid waste,

universal waste)

Portable toilets

Septic waste (fecal
oxygen demand)

coliform, biological

Natural Investigations Co.
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4.3.2. Selection of Best Management Practices

Resources consulted for BMP selection included:
e Central Valley Region’s Best Management Practices Manual for Cannabis Cultivation.
Appendix A in: Waste Discharge Requirements for Cannabis Cultivation Order R5-

2015-0113.
e California Stormwater Quality Association. 2011. California Stormwater Best
Management Practice Handbook - Construction. California Stormwater Quality

Association, Menlo Park, California 886 pp.

o C(California Stormwater Quality Association. 2014. Stormwater Best Management
Practice Handbook Portal: Industrial and Commercial. California Stormwater Quality
Association, Menlo Park, California. 474 pp.

e The California Department of Transportation’s Construction Site BMPs Handbook,
available electronically at http://www.dot.ca.gov/hg/construc/stormwater/manuals.htm

e The California Department of Transportation’s Construction Site BMP Fact Sheets,
available electronically at http://www.dot.ca.gov/ha/construc/stormwater/factsheets.htm

e USEPA NPDES Storm Water Program’'s National Menu of BMPs website at

http://www.epa.gov/npdes/stormwater/menucfbmps
The following sections list all BMPs that have been selected for implementation in this project.
Implementation and location of BMPs are shown on the Water Pollution Control Drawings
(WPCDs) in Attachment A. Narrative descriptions of BMPs to be used during the project are
listed by category in each of the following sections. Attachment B includes a list of the fact
sheets of all the BMPs selected for this project.

4.3.3. Existing (pre-construction) Control Measures
The following are existing (pre-construction) control measures within the project site:

e vegetated buffers
e gravel or asphalt pavement on driveways and roads

4.3.4. Nature of Fill Material and Existing Data Describing the Soil

No known fill is present at the site. Fill is not required for leveling of the project areas. Soil
and amendments will be imported for cultivation purposes. Soils on hills are well-drained and
highly erodible.

4.3.5. Erosion Control

Erosion control, also referred to as soil stabilization, consists of source control measures that

are designed to prevent soil particles from detaching and becoming transported in storm water

runoff. Erosion control BMPs protect the soil surface by covering and/or binding soil particles.

This project will incorporate erosion control measures required by the contract documents, and

other measures selected by the stormwater manager. This project will implement the following

practices for effective temporary and final erosion control during construction and cultivation:

¢ Preserve existing vegetation where required and when feasible;

e Apply temporary erosion control to remaining active and non-active areas and reapply as
necessary to maintain effectiveness;

¢ Implement erosion control prior to the defined rainy season and maintain temporary erosion
control measures at regular intervals throughout the defined rainy season to control
erosion;
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e Stabilize non-active areas as soon as feasible after the cessation of earth-moving activities;
Control erosion in concentrated flow paths by applying erosion control devices as required;
Apply seed, as needed, to areas deemed substantially complete by the stormwater
manager during the defined rainy season; and

o At completion of construction, apply permanent erosion control to all remaining disturbed
soil areas.

Sufficient erosion control materials should be maintained on-site to allow implementation of
this Plan. This includes implementation requirements for active areas and non-active areas
that require deployment before the onset of rain. Implementation and locations of temporary
erosion control BMPs are shown on the WPCDs in Attachment A and/or described in this
section. The BMP Consideration Checklist in the following table indicates the BMPs that were
considered and those that were selected to control erosion on the project site.

Table 4-2 Consideration Checklist for Erosion Control BMPs

BMP Considered Not
No. BMP for Project Used Used If not used, state reason
EC-1 Scheduling X X

Preservation of
Eoe Existing Vegetation X X
EC-3 | Hydraulic Mulch X May use in the future for graded

slopes
EC-4 Hydroseeding X May use in the future for graded
slopes
EC-5 Soil Binders X May use in the future for graded
slopes
EC-6 Straw Mulch X
EC-7 | Geotextiles & Mats X May use in the future for graded
slopes

EC-8 | Wood Mulching X

Earth Dikes & May be used in future adjacent
EC-9 : X

Drainage Swales to proposed garden.
EC- | Velocity D_|SS|pat|on X Use if needed.
10 Devices
E1(1: Slope Drains X No slope drains planned for site
Scheduling

A schedule shall be prepared that shows the sequencing of construction activities with the
installation and maintenance of soil stabilization and sediment control BMPs. See BMP EC-1,
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Preservation of Existing Vegetation

Preserving existing vegetation to the maximum extent possible and for as long as possible on
a construction site reduces or eliminates erosion in those areas. See BMP EC-2, Preservation
of Existing Vegetation, for BMP details.

Straw Mulch, Geotextiles & Mats and Wood Mulching

Various types of mulch may be used throughout the disturbed areas adjacent to excavations
and on shallow slopes surrounding the site.

4.3.6. Sediment Control

Sediment controls are structural measures that are intended to complement and enhance the
selected erosion control measures and reduce sediment discharges from active construction
areas. Sediment controls are designed to intercept and settle out soil particles that have been
detached and transported by the force of water. This project will incorporate sediment control
measures required by the contract documents, and other measures selected by the
stormwater manager. Implementation and locations of sediment control BMPs are shown on
the WPCDs in Attachment A. The BMP Consideration Checklist in the following table indicates
the BMPs that were considered and those that were selected to control sediment on the
project site.

Table 4-3 Consideration Checklist for Sediment Control BMPs

BMP Considered Not

No. BMP for Project Used Used If not used, state reason
SC-1 Silt Fence X X Only if needed
SC-2 Sediment Basin X X Re-evaluate as necessary
SC-3 Sediment Trap X X Re-evaluate as necessary
SC-4 Check Dam X no concentrated flows are

expected
SC-5 Fiber Rolls X X
SC-6 [ Gravel Bag Berm X X Only if needed
SC-7 Sl Sweegmg X X No paved streets present
and Vacuuming

SC-8 | Sand Bag Barrier X only if needed
SC-9 | Straw Bale Barrier X only if needed

SC- Strom Drain Inlet .

10 Protection X X Not applicable
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Implementation of Temporary Sediment Controls

Temporary sediment control BMPs will be deployed according to the schedule. During the
rainy season, temporary sediment controls will be implemented at the draining perimeter of
disturbed soil areas, at the toe of slopes, and at outfall areas at all times. During the non-rainy
season, temporary sediment controls will be implemented at the draining perimeter of
disturbed soil areas and at storm drain downstream from disturbed areas before rain events.
During the non-rainy season, in the event of a predicted storm, the following temporary
sediment control materials will be maintained on-site: silt fence, and fiber rolls.

Silt Fence

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.

Fiber Rolls

A fiber roll consists of wood excelsior, rice or wheat straw, or coconut fibers that 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.

Gravel Bag Berm

A gravel bag berm consists of a single row of gravel bags that are installed end to 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.

Sand Bag Barrier
A sandbag barrier is a temporary linear sediment barrier consisting of stacked sandbags,
designed to intercept and slow the flow of sediment-laden sheet flow runoff.

4.3.7. Tracking Control

The following BMPs have been selected to reduce sediment tracking from the project site on to
private or public roads if construction / ground disturbance occurs:

e TC-1: Stabilized Construction Entrance/Exit; and

e TC-2: Stabilized Construction Roadway.

Stabilized Construction Roadway

The roadway through the site may also be designated and stabilized to prevent erosion and to
control tracking of mud and soil material onto adjacent roads. The roadway should be clearly
marked for limited speed to control dust. Refer to the WPCDs for entrance/exit and project
roadway locations. Stabilization material commonly consists of 3 to 6-inch crushed stone
aggregate.

4.3.8. Wind Erosion Control
The following BMPs have been selected to control dust from the project site:

e WE-1: Wind Erosion Control;
e NS-1: Water Conservation Practices; and
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e WM-3: Stockpile Management.

Dust Control

Potable water may be applied to disturbed soil areas of the project site to control dust and
maintain optimum moisture levels for compaction. The water can be applied using water
trucks. Water applications will be concentrated during the late summer and early fall months,
when soils have the lowest moisture content or when winds are severe. BMPs WE-1: Wind
Erosion Control and NS-1: Water Conservation Practices will be implemented to provide dust
control and prevent discharges from dust control activities and water supply equipment. Water
application rates will be minimized as necessary to prevent runoff and ponding and water
equipment leaks will be repaired immediately. During windy conditions (forecast or actual wind
conditions of approximately 25 miles per hour or greater), dust control will be applied to
disturbed areas, including haul roads, to adequately control wind erosion. BMP WM-3:
Stockpile Management will be implemented using silt fences and plastic covers to prevent wind
dispersal of sediment from stockpiles.

4.3.9. Non-Storm Water Control

An inventory of project activities and potential non-storm water discharges was provided
previously. The BMP Consideration Checklist in Table 34 indicates the BMPs that were
considered and those that were selected to control non-storm water pollution on the project
site. Implementation and locations of some non-storm water control BMPs are shown on the
Water Pollution Control Drawings in Attachment A. A narrative description of each BMP
follows.
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Table 4-4 Non-Stormwater Control BMPs Consideration Checklist

BMP Considered Not | If not used, state
No. il for Project L Used | reason
NS-1 Water Con§eNat|on X X
Practices
NS-2 Dewatering Operations X Not applicable to site
Paving and Grinding . .
NS-3 Operations X Not applicable to site
Temporary Stream . ;
NS4 Crossing X Not applicable to site
NS-5 Clear Water Diversion X Not applicable to site
NS-6 lllicit _Connectlon/ X X
Discharge
NS-7 | Potable Water/ Irrigation X X
NS-8 Vehicle and Equment X X
Cleaning
NS-9 Vehicle and _Eqmpment X X
Fueling
NS-10 Vehicle 'fxnd Equipment X X
Maintenance
Material and Equipment . .
NS-14 Use Over Water X X Not applicable to site
Ns-15 | Demolition Adjacent to X X | Not applicable to site
Water

Water Conservation Practices

Water conservation practices are activities that use water during the construction of a project in
a manner that avoids causing erosion and/or the transport of pollutants off site. See BMP NS-1
for details.

lllicit Connection/lllegal Discharge Detection and Reporting

The site manager and stormwater manager will implement BMP NS-6: lllicit Connection/lllegal
Discharge Detection and Reporting throughout the duration of the project.

Potable Water/Irrigation

Potable Water/Irrigation management consists of practices and procedures to manage the
discharge of potential pollutants generated during discharges from irrigation water lines,
landscape irrigation, lawn or garden watering, planned and unplanned discharges from potable
water sources, water line flushing, and hydrant flushing. See BMP NS-7 for details.
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Vehicle and Equipment Operations

Several types of vehicles and equipment may be used on-site throughout the project, including
trucks, quads, tractors, and tillers. BMPs NS-8 Vehicle and Equipment Cleaning, NS-9:
Vehicle and Equipment Fueling, and NS-10: Vehicle and Equipment Maintenance will be
utilized to prevent discharges of fuel and other vehicle fluids. Vehicle cleaning should not be
performed on-site. All self-propelled vehicles should be fueled off site. If they are fueled by
mobile fuel trucks, fuel trucks will each be equipped with absorbent spill clean-up materials.
Drip pans will be used for all mobile fueling. Drip pans or absorbent pads will be used for all
vehicle and equipment maintenance activities that involve grease, oil, solvents, or other vehicle
fluids. All vehicle maintenance and mobile fueling operations will be conducted at least 50 feet
away from operational inlets and drainage facilities and on a level graded area.

4.3.10. Waste Management and Materials Pollution Control

An inventory of project activities, materials, and wastes was provided previously. The BMP
Consideration Checklist in Table 3-5 indicates the BMPs that were considered and those that
were selected to control project site wastes and materials. Implementation and locations of
some materials handling and waste management BMPs are shown on the WPCDs in
Attachment A. A narrative description of each BMP follows.

Table 4-5 Waste Management and Material Pollution Control BMP Consideration

Checklist
BNI\gP BMP ?:?;:,:‘;:f Used UNs:td If not used, state reason
WM-1 | Material Delivery X X
and Storage
WM-2 | Material Use X X
WM-3 | Stockpile X X
Management
WM-4 | Spill Prevention X X
and Control
WM-5 | Solid Waste X X
Management
WM-6 | Hazardous Waste X X
Management
WM-7 | Contaminated Soil X X not applicable
Management
WM-8 | Concrete Waste X X not applicable
Management
WM-9 | Sanitary/Septic X X
Waste
Management
WM-10 | Liquid Waste X X X
Management
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Material Delivery, Storage, and Use

In general, BMPs WM-1 and WM-2 will be implemented to help prevent discharges of
materials during delivery, storage, and use. A sandbag barrier (BMP SE-8) may be provided
around the storage area to prevent run-on from adjacent areas. Watertight shipping containers
may be used to store hand tools, small parts, and most materials that can be carried by hand,
such as paint cans, solvents and grease. Very large items may be stored in the open in the
general storage area. Such materials will be elevated with wood blocks to minimize contact
with run-on. Spill clean-up materials, material safety data sheets, a material inventory, and
emergency contact numbers will be maintained and stored in the southern shipping container.

Stockpile Management

BMP WM-3: Stockpile Management, will be implemented to reduce or eliminate pollution of
storm water from stockpiles of soil and other materials. Stockpiles will be surrounded with
sediment controls (SE-5: Fiber Rolls or SE-8: Sandbag Barrier) as needed. Plastic covers
(EC-7: Geotextiles & Mats) may also be used.

Spill Prevention and Control

BMP WM-4: Spill Prevention and Control, will be implemented to contain and clean-up spills
and prevent material discharges to the storm drain system. Spill prevention is also discussed
above under Material Delivery, Storage, and Use and below under Waste Management.

Waste Management

BMP WM-5: Solid Waste Management and BMP WM-6: Hazardous Waste Management will
be implemented to minimize storm water contact with waste materials and prevent waste
discharges. Solid wastes will be loaded directly into trucks or roll-off dumpsters for off-site
disposal. When on-site storage is necessary, solid wastes will be stored in watertight
dumpsters in the general storage area of the contractor's yard. A licensed subcontractor will
provide solid waste disposal services. Hazardous wastes will be stored in the shipping
containers or covered containment area discussed above for materials storage. Hazardous
wastes will be appropriately and clearly marked in containers and segregated from other non-
waste materials.

Sanitary and Septic Wastes

The site manager will implement BMP WM-9: Sanitary and Septic Waste Management and
portable toilets will be located and maintained at the project site for the duration of the project.
Regular maintenance will be provided by a licensed contractor and wastes will be disposed off-
site. The toilets will be located away from concentrated flow paths and traffic flow.

4.4. BMP Maintenance, Inspection, and Repair

All inspection, maintenance repair, and sampling activities should be performed by qualified
personnel. The site manager or storm water manager may delegate any or all of these
activities to an employee appropriately trained to do the task(s).

4.4 11. Implementation of Erosion Control BMPs

BMPs will be deployed in a sequence to follow the progress of grading and construction, or
tilling / cultivation. As the locations of soil disturbance change, erosion and sedimentation
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controls will be adjusted accordingly to control storm water runoff at the downgrade perimeter
and drain inlets. BMPs will be mobilized as follows:
e Year-round:

o The site manager or stormwater manager will monitor weather using National Weather
Service reports to track conditions and alert crews to the onset of rainfall events.

o Disturbed soil areas will be stabilized with temporary erosion control or with permanent
erosion control as soon as possible after grading or construction is complete.

e During the rainy season:

o Disturbed areas will be stabilized with temporary or permanent erosion control before
rain events.

o Disturbed areas that are substantially complete will be stabilized with permanent
erosion control (soil stabilization) and vegetation (if within seeding window for seed
establishment).

o Prior to forecast storm events, temporary erosion control BMPs will be deployed and
inspected.

e During the non-rainy season:

o The project schedule will sequence earth-moving activities with the installation of both
erosion control and sediment control measures. The schedule will be arranged as
much as practicable to leave existing vegetation undisturbed until immediately prior to
grading.

Sufficient quantities of temporary sediment control materials will be maintained on-site
throughout the duration of the project, to allow implementation of temporary sediment controls
in the event of predicted rain, and for rapid response to failures or emergencies. This includes
implementation requirements for active areas and non-active areas before the onset of rain.

The site manager and stormwater manager shall use the guidelines in Table 3-6 for
maintenance, inspection, and repair of BMPs.

Table 4-6 Program for Maintenance, Inspection and Repair of BMPs

INSPECTION
BMPs FREQUENCY MAINTENANCE/REPAIR PROGRAM
(all controls)
Soil Stabilization, Grade | Weekly and after Regrade and reapply seed, straw or tack as
Surfaces each storm necessary.

Replace gravel material as necessary and
remove and sediment deposited on
roadway within 24 hours.

Inspect retention facilities for sediment
buildup. Sediment shall be excavated as

Stabilized Construction | Weekly and after
Roadway each storm

Temporary Sediment Weekly and after
Retention Facilities each storm

necessary.
Temporary Stockpile Weekly and after Replace plastic covers or torn sections of
Area, Silt Fence each storm silt fence and clear as necessary.
Daily, or as

Dust Control Maintain sufficient watering devices on site.

needed
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4.5. Spill Prevention Control and Countermeasure Plan

The spill prevention and control plan for the project may include the following components:
e Maintenance of spill kit for petroleum hydrocarbons on site and in fuel supply trucks to
include:
o Containment drum;
o Oleophilic absorbent pads; and
o Granular spill absorbent suitable for petroleum, brake fluid, and antifreeze;
¢ Daily inspection of construction equipment for oil and fuel leaks;
¢ Fueling in the designated area; and
e Training of personnel on handling of leaks (training at tailgate safety meetings).

4.6. Post-Construction Storm Water Management

4.6.1. Post-Construction Control Practices

The following are the post-construction BMPs that are to be used at this project site after all
construction is complete:

boundary fence which functions as a silt fence

maintenance of drainage ditches which intercept or collect sheetflow
vegetative buffers

water conservation and drip irrigation

and armored roads.

4.7. Training

A copy of the Plan will be made available to the site personnel or contractor representatives
engaged in the maintenance or installation of BMPs. Site inspectors observing pollution
caused by ineffective construction or cultivation practices will inform site personnel of
appropriate and proper erosion and sedimentation control practices, along with special follow-
up inspection for further training. The Stormwater Manager or general contractor shall
organize orientation sessions with all installation, inspection, and maintenance personnel upon
initiation of a specific project activity or change in key personnel. These sessions will be setup
to ensure that all contractor and sub-contractor operations are implemented in accordance with
this Plan. Training sessions will be included as part of regular safety meetings to familiarize
works with the requirements of the Plan.
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5.0 PROJECT SITE MONITORING PROGRAM

5.1. Objectives

The Project Site Monitoring Program shall be developed and implemented to address the

following objectives:

e To demonstrate that the site is in compliance with all permits and ordinances;

e To determine whether non-visible pollutants are present at the project site and are causing
or contributing to exceedances of water quality objectives;

e To determine whether immediate corrective actions, additional BMP implementation, or
Plan revisions are necessary to reduce pollutants in storm water discharges and authorized
non-storm water discharges; and

¢ To determine whether BMPs indicated in the Plan are effective in preventing or reducing
pollutants in storm water discharges and authorized non-storm water discharges.

5.2. Types of Inspections and Frequency

Based on the project site’s location, construction / cultivation periods, and rainfall erosivity
factor, this project should perform inspections at the following times: beginning of the rain
season; before and after any storm that produces over 1 inch of rain; and during any storm that
produces a significant stormwater discharge. Each inspection event will be logged in the
Inspection Log in Attachment C or in a separate binder.

5.2.1. Exceptions

The inspectors shall be prepared to collect samples and conduct visual inspections.
Inspectors are not required to physically collect samples or conduct visual inspections under
the following conditions:

e During dangerous weather conditions such as flooding and electrical storms; and

e OQutside of scheduled site business hours.

5.2.2. Inspection and Sampling Personnel
All inspection and sampling activities should be performed by the stormwater manager until

site personnel are properly trained to take over these tasks. The name(s) and contact
number(s) of the assigned inspection and sampling personnel are:

e to be determined

5.3. Record Keeping and Reports

The site manager or storm water manager should retain records of all storm water monitoring
information and copies of all reports for a period of at least three years. Each inspection event
can be logged in the Inspection Log in Attachment C. These records include:
e The date, place, time of facility inspections, sampling, visual inspections, and/or
measurements, including precipitation;
e The individual(s) who performed the facility inspections, sampling, visual inspections, and
or measurements;
The date and approximate time of analyses;
The individual(s) who performed the analyses;
Rain gauge readings from site inspections;
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o Non-storm water discharge inspections and visual inspections and storm water discharge
visual observation records;
Visual observation and sample collection exception records; and
The records of any corrective actions and follow-up activities that resulted from analytical
results, visual inspections, or inspections.

5.4. Visual Inspection Plan

The inspector should conduct visual observations (inspections) during business hours only.

The inspector should record the time, date and rain gauge reading of all qualifying rain events.

Within 2 business days (48 hours) prior to major rain events, the inspector should visually

observe (inspect):

o All storm water drainage areas to identify any spills, leaks, or uncontrolled pollutant sources
(if needed, the site manager should implement appropriate corrective actions);

o All BMPs to identify whether they have been properly implemented in accordance with the
Plan (if needed, the site manager shall implement appropriate corrective actions); and

o Any storm water storage and containment areas to detect leaks and ensure maintenance of
adequate freeboard.

The inspector should conduct during-rain event visual observations (inspections) at regular
intervals during extended storm events. The inspector shall visually observe (inspect) storm
water discharges at all discharge locations.

Within two business days (48 hours) after major rain events, the inspector should conduct post
rain event visual observations (inspections) to (1) identify whether BMPs were adequately
designed, implemented, and effective, and (2) identify additional BMPs and revise the Plan
accordingly.

For the visual inspections described above, the inspector shall observe the presence or
absence of floating and suspended materials, a sheen on the surface, discolorations, turbidity,
odors, and source(s) of any observed pollutants. The inspector should maintain on-site
records of all visual observations (inspections), personnel performing the observations,
observation dates, weather conditions, locations observed, and corrective actions taken in
response to the observations.

5.4.3. Non-Storm Water Discharge Monitoring Requirements

The following visual monitoring requirements apply to the project:

e The inspector shall visually observe (inspect) each drainage area for the presence of (or
indications of prior) unauthorized and authorized non-storm water discharges and their
sources.

e The inspector shall conduct one visual inspection quarterly in each of the following periods:
January-March, April-June, July-September, and October-December.

e The inspector shall ensure that visual inspections document the presence or evidence of
any non-stormwater discharge (authorized or unauthorized), pollutant characteristics
(floating and suspended material, sheen, discoloration, turbidity, odor, etc.), and source.
The inspector shall maintain on-site records indicating the personnel performing the visual
inspections, the dates and approximate time each drainage area and non-storm water
discharge was observed, and the response taken to eliminate unauthorized non-storm
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water discharges and to reduce or prevent pollutants from contacting non-storm water
discharges.

5.5. Sampling Plan for Pollutants

The inspector should analyze one or more effluent samples for any parameters indicating the
presence of pollutants during any breach, malfunction, leakage, or spill observed during a
visual inspection which could result in the discharge of pollutants to surface waters that would
not be visually detectable in storm water. Samples of discharge will be collected at the
designated sampling locations shown on the WPCDs for observed breaches, malfunctions,
leakages, spills, operational areas, soil amendment application areas, and historical site usage
areas that triggered the sampling event. Sampling locations are shown in the WPCDs in
Attachment A.

The inspector should analyze samples for all applicable pollutant parameters. The inspector
shall collect a sample of storm water that has not come in contact with the disturbed soil or the
materials stored or used on-site (uncontaminated sample) for comparison with the discharge
sample. The inspector shall compare the uncontaminated sample to the samples of discharge
using field analysis or through laboratory analysis. The inspector shall keep all field /or
analytical data. Samples will be analyzed for the applicable constituents using the USEPA
analytical methods.

5.6. General Sampling Methodology

5.6.1. Sample Collection and Delivery

The storm water manager shall designate and train personnel to collect, maintain, and ship
samples in accordance with the Surface Water Ambient Monitoring Program’s 2008 Quality
Assurance Program Plan. The storm water manager shall ensure that testing laboratories will
receive samples within 48 hours of the physical sampling (unless otherwise required by the
laboratory), and shall use only the sample containers provided by the laboratory to collect and
store samples.

The storm water manager shall ensure that all sampling and sample preservation are in
accordance with the current edition of "Standard Methods for the Examination of Water and
Wastewater" (American Public Health Association). All monitoring instruments and equipment
(including a discharger's own field instruments for measuring pH and turbidity) should be
calibrated and maintained in accordance with manufacturers' specifications to ensure accurate
measurements. The storm water manager shall ensure that all laboratory analyses are
conducted according to test procedures under 40 Code of Federal Regulations Part 136,
unless other test procedures have been specified in this General Permit or by the Regional
Water Board. With the exception of field analysis conducted by the inspectors for turbidity and
pH, all analyses should be sent to and conducted at a laboratory certified for such analyses by
the State Department of Health Services.

An adequate stock of monitoring supplies and equipment for monitoring non-visible pollutants
should be available on the project site prior to a sampling event. Monitoring supplies and
equipment will be stored in a cool-temperature environment that will not come into contact with
rain or direct sunlight. Sampling personnel should be available to collect samples in
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accordance with the sampling schedule. Supplies maintained at the project site will include,
but are not limited to, surgical gloves, sample collection equipment, coolers, appropriate
number and volume of sample bottles, identification labels, re-sealable storage bags, paper
towels, personal rain gear, ice, Sampling Activity Log forms, and Chain of Custody (COC)
forms. The storm water manager will obtain and maintain the field-testing instruments for
analyzing samples in the field by trained sampling personnel.

Grab samples will be collected and preserved in accordance with the applicable test method.

Only personnel trained in proper water quality sampling will collect samples. Samples will be

collected by placing a separate lab-provided sample container directly into a stream of water

down gradient and within close proximity to the potential non-visible pollutant discharge

location. This separate lab-provided sample container will be used to collect water, which will

be transferred to sample bottles for laboratory analysis. The up gradient and uncontaminated

background samples shall be collected first prior to collecting the down gradient to minimize

cross-contamination. The sampling personnel will collect the water upgradient of where they

are standing. Once the separate lab-provided sample container is filled, the water sample will

be poured directly into sample bottles provided by the laboratory for the analyte(s) being

monitored. To maintain sample integrity and prevent cross-contamination, sampling collection

personnel will:

e Wear a clean pair of surgical gloves prior to the collection and handling of each sample at
each location;

o Not contaminate the inside of the sample bottle by not allowing it to come into contact with
any material other than the water sample;

e Discard sample bottles or sample lids that have been dropped onto the ground prior to
sample collection;

e Not leave the cooler lid open for an extended period of time once samples are placed

inside;

Not sample near a running vehicle where exhaust fumes may impact the sample;

Not touch the exposed end of a sampling tube, if applicable;

Avoid allowing rainwater to drip from rain gear or other surfaces into sample bottles;

Not eat, smoke, or drink during sample collection;

Not sneeze or cough in the direction of an open sample bottle;

Minimize the exposure of the samples to direct sunlight, as sunlight may cause biochemical

transformation of the sample to take place;

e Decontaminate sampling equipment prior to sample collection using a laboratory-grade
soapy water wash, distilled water rinse, and final rinse with distilled water; and

e Dispose of decontamination water/soaps appropriately; i.e., not discharge to the storm
drain system or receiving water.

Immediately following collection, samples for field analysis will be tested in accordance with
the field instrument manufacturer's instructions and results recorded on the Sampling Activity
Log. Immediately following collection, sample bottles for laboratory analytical testing will be
capped, labeled, documented on a COC form provided by the analytical laboratory, sealed in a
re-sealable storage bag, placed in an ice-chilled cooler, at as near to 4 degrees Celsius as
practicable, and delivered within 24 hours to a California state-certified laboratory such as
TestAmerica.
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Attachment A: Site Layout, Project Plans, and Water Pollution Control
Drawings (WPCDs)
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STORM WATER MANAGEMENT PLAN

Attachment B: Fact Sheets of Selected BMPs
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MINIMUM EROSION CONTROL MEASURES
FOR
SINGLE FAMILY HOME CONSTRUCTION
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Storm Drains Lead Directly into Clear Lake or its tributaries.

MINIMUM BEST MANAGEMENT PRACTICES (BMPs)

1 Check with Lake County Planning Department for creek setback requirements.

2 During grading phase, track-walk up and down slopes, not parallel.

3 Stabilize site entrance and temporary driveways with 3" crushed rock up to 50’ in length
to prevent tracking soil from site.

4 Install straw wattles along contours when slope 2 2:1 gradient; key wattles into ground
3" deep, 25’ to 50’ apart.

5 Install silt fence as secondary measure along contours to keep sediment on-site and to
minimize vehicle and foot traffic beyond limits of site disturbance.

6 Install erosion blankets on any disturbed area = 2:1 slope.

7 Construct concrete washout site adjacent to stabilized entrance. Clean as needed and
remove at end of project. Dispose of hardened concrete properly.

8 Cover all stockpiles and landscape materials; keep behind silt fence, and away from
water bodies.

9 Use pea-gravel bags around drain-inlets, both on-site and off-site as a last line of
defense.

10 Place porta-potty near stabilized site entrance and away from storm drain inlets and
water bodies.

11 Cover all exposed soil with straw or straw with tackifier.

Note: Sediment and erosion control shall be continually maintained throughout the year (not only
during the rainy season) and to remain effective during construction phase. Continue inspection and
maintenance of BMPs before and after rain events; adjust as needed for changing conditions.
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Scheduling EC-1 EC-1 Schedullng_

Objectivas . ., N .
disturbing and re-stabilization activiliex  hicorporate the comstruction schedule into the
EC  Erosion Control 2 SWPPP
SE  Sedment Contiol a®
TR Tracking Gortrad ® = Inchudo onthic schedule, detailk on the rainy serson implementation ekl deploymont of:
WE  Wind Etosion Gontrol @ 3
wg oSt - Eresioncantrol BMPs
Unrugtmpn Gerid Sediment control BMPs
L. R e sl Tracking control BMPs
Legend: ) - Wind erosion control BMPs
: Primary Gbjectiva Non-sormwater BMPs
ondary Ob;
s achive Waste management and materials pallution control BMFs
®  Inchide dates for activities that may requin' non-stonnwater discharges sucl as dewstering,
saweutting, grinding, drilling, boring, crushing, blasting, palnting, hydro-deniolition, mortar
mixing, pavement cleaning, etc
Targeted Constituents »  Work out the sequencing and timetable for the start and completion of eacl) jtem such as site
D“‘"?ﬂ‘_’“ and Purpose ) Fyr— ] clenring and grubbing, grading, excavation, paving, foundation pouring utilities installation,
Scheduling is the development of a written plan that includes Nulerts cte., to minimize the active canstriction area during the rainy scason
sequencing of construction nctivitics and the bnplementation of Timh
BMPs sucli as erosion control and sedinent control while Sequerre trenching adtivities so that inost open portions are cloved before new
taking local climate (rainfall, wind, etc.) intn consideration ::‘. trenching begins.
The purpose is to reduce the amoumt and dneation of soil Ine i v B TLTET o
exposed (o erosion by wind, rain, ranioff, mnd vehicle trackiig, O andGrease neorporate staged seeding and re-vegetation of graded slopes ss work progrosses.
and to perform 1lic coustruction aclivities and control praciices Osganics. Schedule establishment of permanent vegetation during appropriste planting time for
in accordnnee wilh the plunned achedule specified vegetalion
Potential Alternatives ®  Non-active areas should be siabilized as sonn as practical after the ceasation of soil
Suitable Applications . . . _— disturhing activilies or one day prinr to the anset of precipitation
Praper sequencing of construction activities ta reduce erosion None
p inl gliould be incory dinto the schedule af every »  Monitor the weather forccast for minfall
construclion project especially during miny senson. Use af
other, mam costly yet less effective, erosion and sedinient s When rainfall is predicted, adjist the construction schedule to allow the implenentation of
cantrol BMPs may often be reduced through proper soll stablilization and kediment treatment conteols on ail disturbed areas prior to the onset of
cansinuclion sequeixing il
Limitations a  He prepared yenr routnid to deploy erasion control and sediment contenl BMPs, Ermsion may
»  Ewvironmental constraints such as nesting seasan be caused during dry scasons by un-scasonal rainfall, wind, and vehicle tracking Keep the
prohibitions reduce the full capabilities of1lus BMP. site stabilized year rounkd, sixd netain st maintain raimy season sedimien trapping devices

in operationnl condition

Implementation

a Avoid riny periods Schedule mnjor grading upemtions
during dry months when practical. Allow enough time
hefore minfall begins 1o mahllize the soil with vegetation ar
physical neans or t install sediment Vrapping devices

& Apply penmanent erosion control 1o areas deemed substantially coniplete during the
project'a defined seeding window.

Costs

Construction scheduling to meduce emsion may increase other construction costs due to reduced
econonics of scale in perfonming site grading. The cnat effectivencss of scheduling techniques
shanld be compared with 1he other less effective erosion and scdimeniation controks to achicve a
vos! effective balance.

a  Platthe project and develop a sehedule showing eachi phase of
construction. Clearly show how the rainy season relates 1o soil

January 2003 Calitorria Slormwater HHP Handbook 103 203 Califoinia Stoimwater BHP Nabook January 2003
Consdruchion Condrxiion
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Scheduling EC-1 Preservation Of Existing Vegetation EC-2

Objectives
p and
w  Verily that work is progressing in accordance with the schiedule 1T progress deviates, take €C  Eroskon Contl 2
correclive activs 8E  Sedment Coicl
TR Tiacking Cortral
o Amnend the sehedule when changes are warnvited WE  Wind Ervsion Convdl
ng  MenStormwaer
®  Amend the selwdule prior to 1he miny season 1o show updaied infornuation on the Managemert Conbrol
depluyiment and impheinentation of corstruction site BMPs ™ W ke Marugiment and
Ity Pottion Coraril
References rye— ————
Stonmwaler Quality Handbooks Constnuetion Site Best Management Practices {BMPs) Maimial, B Primary Objective
State of California Depariment of Transportation (Caltruns), November 2000 B sec Objective
Stonmwater Managemen [or Canstnietion Activities Developing Pollition Prevention Plans and
Rest Management Practices (EPA 8:32-R-92-005), U § Envirenmental Pratection Agency, Oftiee
of Water, September 1992

Targetad Constituants
Description and Purpose e B
Carefully planned preservation of existing vegetation minimizes Notrients
the poteitial of removing or injuring exisling trees, vines,

A . Temsh
shrubs, and grasses that protect soil from erosion
Sultable Applications Bx(wia
Preservation of exisling vegetation is suitoble for use on most Oil s Greane
projects. Large prajeet sites often provide the greatest Organica
opportunily for use of this BMP. Suitable applications includy
he following: Potential Atternativ
& Arens within the site where no construction activity occurs, Nane

or arcurs at & lnter dute, This BMP is especiolly suitnble to
multi year projects where grading can be phased

®  Arcas where natural vegetation vaists and is desiguated for
preservation Suchiurens often include steep slupes,
waterenapie, and building sites in wonded arens

8 Arens where local, siate, ond federsl govermment requise
preservation, such os vernal pools, wetlinds, marshes,
certain vak ttees, ete. These areas oee usually designated on
the plans, or in the specifications, permits, or
environmental documents

®  Where vegetation dessgnated for abumnte semoval can be
temiporasily preserved and be utiled for ersian eont ol wmd
seditmont control

—
Juviary 2003 Calltoinla Stolmwalkes BHP 1andtooh 3043 January 2003 Cablomrda Sonmiles BHP HanSook LR
Conslruchinn Consinxton
wnw Cabnaphundbooks Com wrrr calenyiundbooks Loy




EC-2 Preservation Of Existing Vegetation

Limitations
8 Requires forward planming by the owner/developer, contracior, nud design staffl

® Limited opportunities for use when project plans do not incorporale existing vegelation imo
the site deslgn

®  For sites with diverse 1opography, it is efien difficult nnd expensive ta save exisling trees
while grading the site satisfaclory for the planned development

Implementation

11r |ar|l way 1o prevent erosion s fo not disturh the land. 10 ander to reduce the impacts of new
e projects may be designed to svoid disturbing land in semitive

umunl'tht site (¢ g, natural watercourses, steep slopes), and to incorpotate unique or desirahle

existing vegetation into the site’s landscaping plan. Clearly marking and lesving a bulfer area

around these unique areas during corstruction will help ta preserve these areas as well as take

advaninge of natural erosion prevention and sediment irapping

Existing vegetalion to be preserved on the site must be protected from mechanical and other
injury while the land is being developed. The purpose of protecling existing vegetation is to
ensure the survival of desimble vegetation for shade, benutification, and erosion camrol

Mature vegetation has extensive root systems that help to hold soil in place, thus reducing
erosbon. In nddition, vegotation helps heep soil froen drying rapidly and becomling susceptible to
erosion. To effectively save existing vegetation, no disturbances of any kind should be allowed
wit hin a defined area asound the vegeintion. For trees, no eonstruction activity should oceur
within the drip line of the tree

Téming
m  Provide for preservation of existing vegetation prior ta the commencenent of clearing and

grubbing operations or other soil dsturbing activitics in sreas where no construction activity
i5 planned or will occur at a later date.

Dewign und Layoul
8 Mark nreas to be preserved with temporary fencing Inchude sufficient setback to protect
ToOtR

- Quange colored plastic mesh fencing works well

~  Use appropriate fonce posts and adequale post spacing and depthito completely auppont
the fence in an upright position

» Lacate temparary roadways, stockpiles, and layout arvas to avoid slands of trees, shrubs,
and grass

»  Consider the impact of grade changes to existing vegetation and the rat zone
®  Malniain existing irrigation systems where feastble. Temparary irrigation may be required

@ Instruct employees and subeottractors to lwnor protective devices. Prohibit heavy
equipment, vehicular traffic, or storage of construction materials within the protected area,

2004 Calatrna Stormwabes BUP Mandtook Jamuary 2000
‘Constnuclion
www cabnphandbosks.com

Preservation Of Exlstlng Vegetatlon EC-2

Costs

There is little cost associated with preserving existing vegetntion if properly plaruied during the

project deslgn, and these costs may be offsel by aesthetic benefits Lhat enlance propeity vakics.

During construction, the cost for preserving r.\:tllm vrgrmuon will likely be less thuns the cost of
pplying erosion and sedi vontrols to 1he disturbed aren Replicing vegetation

umdvrnemly destroyed during const niction can be extremely expensive, sometimes in cxcess of

910,000 per tree.

Inspaction and Maintenance

Puring constniction, 1he limits of disturbance should renain clearly marked at all times
Errigation or maintenance of existing vegetation should be deseribed in the landscaping plan 1f
damage to protected trees still oecurs, miaintenance gnidelines described below should be
follnwed

@ Verify that protective measures remain in place. Reslare daniaged protection measures
immedistely

@  Serious tree injuries shall be attended to by an arborist
& Damage to the crown, trunk, of root systein of a retained tree shall be repaired immedintely

s Trenchas far from tree trunks as possibls, usually outside ofthe tree drip line oe canopy
Curve tretiehes arvind rees lo svoid Large rools or root concentrations. 1f mots ane
encountered, comider tunpeling 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 minlmize impact on the roots

= Do not leave tree roots exposed to nir. Cover expused rocts with soll as soon as possible. If
il covering is not practical, protect exposed roots with wet burlap or peatimoss until the
tunnel or trench is ready for backfill

®  Cleanly remove the ends of daumnaged roots with asmooth cut

a  Filltrenches and tunnek a8 s0on as possible Careful filling and tamping will eliminate air
spaces in the soil, which can dannge oots

® Ifbark damagr occurs, cut back all keosetwed bark ivto the undamaged area, with the cul
tapered st Lhe top and botton and drainage provided et Uie base of the wood. Limit cutting
the undamaged arca as much as possible.

a  Acralc 30il that has been compacted over a (vees root zene by punching holes 12 in, decp
with an iron bar, and moving the bar back and forth until the soil is loosened. Place hokes 18
in apoart throughout the area of comip d soil under the tree crown

®  Fentilizotion
PFertilize stressed or damaged bruadleaf trees Lo aid recovery.
- Pertilize trees in the late fall or carly spring

—
January 2003 Californly otk BUP landtook Jofe
Conatruction
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EC-2 Preservation Of Existing Vegetation

AppY fentilizer to the soll over the feeder roots and in accordance with kbel instructions,
but never closer than 3 A 1o the trunk. Inerease the fentilized area Ly one-fourth of the
crown area for conifers that have extended mat systems

& Retain protective measures until all otber coustruction activity is complete to avoid damage
during site cleamip and stabilization

References
County of Sacramento Tree Preservation Ordinance, September 1981

Stonmwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Departme of Transportation (Caltrans), November 2000

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

Waler Quality Management Plan for The Lake Tahoe Region, Volune [f, Handbouk of
Mansgement Practices, Tahoe Regional Planning Agercy, November 1088
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Hydraulic Mulch EC-3

Description and Purpose e B
Hydraulie miulch conslsts of applying o mixture of shredded Murierts
wood fiberora h‘dmuhr ma!rix. und astabilizing emulswn or Trash
tackifier with hy which 1emporarily
protects expmd mll from erosion b) raindrop Impact or wind P
Sultable Applications Ol and Grome
Hydraulic mulch is nmuble for soil duhllbed areas requirlig Organics
B
ellﬂhluhed. and dumrbed lmu that wllll’x re-disturbed
g an 1 pericd of inactivity Potantial Alternatives
EC-4 Hyorossedng
Limitations EC-5 S0t Bindurs

Wood fiber hydraulic mulches are generally slort lived and

need 24 bours to dry before rainfall occurs (o be effective. May ~ EC-OSvawMkh
require 8 second application b order 1o remain effeetive for an EC-7 Geatenties and Mints
entire rainy season £C-0Wood Mkhing

Implementation

»  Prior Lo application, roughen embutih and fill areas by
rulling with o crimping or punching Wpe roller or by track
walking Track walking shnll only be used where other
methods are impractical

®  To be effective, hydrmulic mairices require 221 hours to dry
before rainfall securs

& Avoid mukeh over spray onte ronds, sidewalks, drainage
channels, existing vegetation, et

—
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EC-3 Hydraulic Mulch

8 Paper based hydraulic mulehes alone shall no1 be used for erosion control

Hydrawic Mulches

Woad fibrer mmibch can be npplied alone ar & a compone it of lydraubic matrices. Wood hler
applicd alone is typically applied at the rale of 2,000 to 00 lifacte. Waod fiber muleh is
manufactured from wood or wood wakte from limber mills or from urban sounces

Hydraulic Matrices

Hydraulic matrices include a mixture of wood fber and acrylic polymier or other tackifier as
binder. Apply s a liquid shurry using a Iu‘l‘luulu' application machine (i e, hydro seeder) at the
Coliowing minimmm rates, or as specified by the i rto achieve ke coverge of
the target area: 2,000 (b 4,000 Ilnfnﬂrhood fiber muleh, and 5 to 16% (by \wlglnllul'l.nrhnrr
(ncrylic m]\nl)mﬂ. guar, psyllium, eic.)

Bonded Fiber Matrix
Bonded fiber matrix (BFM) is a lydraulically applied system nfﬁbﬂs and edhesives that upon
drying forms an erosion resistant blanket that p , and | goil erasion

BFMs are typically applicd at rates from 3,000 Ib/m-re ta ), 000 lb/ncre based onthe
manufacturer's reconunendation. A biodegradable BEM is coniposed of materials that are 100%
biodegradable. The binder in the BFM should also be biodegradable and should not dissalve or
disperse upon re-wetting  Typically, biodegradable BiMs should not be applied ainmediately
before, during or immedintely after rainfall if the soil is saturated. Depending on the produet,
KHEMs typically require 12 to 2.) hours to dry and become effective

Costs
Average cost for installation of wood fiber imaleh is $900/acre. Average cost for istullalion of
BEM is $5,500/acre,

P
= Inspect BMPs prioz to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at twa-week infervals during the son-miny season

»  Areas where erosion is evident shall be repaired and BMPs 1e-applied as soon as possible
Care should be exercisod Lo mininize the damage te pratected arcas while making ropains, as
any aren damaged will require se-npplication of BMPs

& Maintain an unbroken, temporary mulchied ground cover thiroughout the period of
canstruction when the soils are not being reworked
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Hydroseeding EC-4

EC-4 Hydroseeding

$E  Sedment Corticl
Tracking Cortrel

w Wi Erosion Convol
Hhn Stomaeraer
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Hydroseeding typically consists of applying a mixture of wond
fiber, seed, fertilizer, and stabilizing emubion with Jydro-

muleh equipment, to temporarily protect exposed soils from N
erosion by water and wind i
Bxterla
Suitabla Applications Ol and Grasse
Vydrosceding is suitable for mlldulurlxd reas nqumng Organics
tenporury pi fonwiil p B
estnblished, and disturbed arers that will be re-disturbed
following an extended period of inuctivity. Potantial Atternatives
Tnitatt EC-3 Hydraudic Mulch
e, ) EC-5 Soll Dnders
a  Hydroseeding may be used alune only whel there &
sufficlent time in the season 1o ensure adequate vegetation EC-8 taw Mch
bliah and coverage to provide ad, erosion EC-7 Gotestles and Moty
contral Ullwrwnw hydroseeding must be used in EC-8Wood Mk

conjunclivn with toubehing (i e, strow imuleh)
u  Steepstopes are difficult o protect with teniporany secding

& “Tewporary seeding may not be appropriste indry periods
wilhaut supplememal irrigaliun

® Temparary vegetatiin may have 10 bx remiaved before
permancnd vegeintion is applied

® Temparary vegetation is not appropriale for shon tem inactivity:

Javusry 2003 Calloimla Stormmales BHP Handixook 1ol
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Implementation
In order to select appropriate hyd ding an evaluation of'site conditions shall be
performed witl respect 10:
Soil conditions = Maintenatice requiremments
Slie tapography - Bensitive adjaceit areas
- Season ond climate - Water avoilahility
Vegetation types - Plans for permanent vegetation

The Jocul office of the U.S DA Nutural Resources Conservation Servicee (NRCS) s an excellem
source of infynntion on approprinte seed nixes

The following steps shall be thllnwed for implementation

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

Hydrosexding ean be accomplished using a nltiple step or one step process. The multiple
slep process ensunes maxinm direct contact of the seeds to soil. When the one step
process is used Lo apply the mikture of fiber, seed, ete, the seed rate shall be increased tv
compensate for oll seeds ot having direat contact with the sail

Prior to application, roughen the area ta br seeded with the furraws trending along the
rontours,

Apply a straw mulch to keep sceds in place ond to mederate soil moisture and temperature
until the seeds genninale and grow,

All seeds ahall be in conformuanee with the California State Sevd Law of the Departiment of
Agriculture. Each seed bag sholl be delivered to the site sealed and clearly marked o to
specles, purity, percent genniuation, dealer’s goarantee, and dates of test. The container
shall be labeled 10 clearly reflect the amount of Pure Live Seed (PLS) contained. All legunte
setd shall be pellet inculated. Inoculant sources shall be species specific and shall be
applied at a rate of 2 b of inoenlant per 100 Ib seed

®  Coimercial fertilizer shall conform to the requirements of the California Food and
Agriculiural Cade. Pertilizer shall be pelleted or granular farm

®  Follow up applications shall be juade ss needed to cover weuk spots and to waintuin
adequate soil protection

a  Avold over spray onlo rands, sidewalks, deainage channels, exisiing vegeiation, etc

Costs

Average cost for nstallation and maintenmee may vury froi s low as $300 per sere for fiat
slopes and stable soils, to 51600 per acte for moderate to sleep slopes and/or erosive soike
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Hydroseeding EC-4 Soil Binders EC-5

— S S ERA———— Objactives
Vydrserding st per Aeee EC  Eroskon Contrl 2]
Crsamentab 9100 - $i600 |' SE  Sedment Control
Thigh Density Turf Species 9150 i TR Tisching Control
Bunch Grasies $900 - 31100 ‘ WL Wird Eistion Contal
==l Annwid 050 - S840 NS Hory Stommmter
Tusl Growing, = Management Control
Prrennial Tyvo - $eo Wik Maragennert and
i - Hutes w
Non-Competing |y L Mty Posion Gortrok
— L. SAgnSSions egend: '
Stenle Cereal Giraln $500 B Primary Objective
Boue: Caltruss Cuilumes for Soll Slilimtion for Temyorary Slopes, Nov. 1999 B e Objective
Inspection and Mai
u  [uspect BMPs prior ta forecast rain, daily during extended rain events, after rain eveats,

sweekly during the rainy seoson, wnd at wo-week inlervals during the non-riny season

Targstad Constituents
#  Areas where erosion is evident shall be repaired aud BMI’s re-applicd as soon as possible, Description and Purpose ___S‘EI
Care should be Pxerc_ued to minbnize l‘lw daminge tn protected areas while making repairs, os Sail binders consist of applying and maini a soil stabilizer N
any aren damaged will require re-application of BMPs 10 exposed soil surfoecs. Sai) binders are materials applied to Trmsh
®  Where seeds fail to genninate, ot Uiey gemminate and die, tle area must be re-seeded Lhe spilsurfioe to femporarlly preven wcs induced grostouof. g,
¢ & 0 , oy 3 \ . od 30i 8 tion sites Soil binde ol
fertilized, aud mulched within Lhe planting scason, using ot kess than ol the original ;ﬁms\:!]:;::on construction sites. Soil binders alsu prevent Gactuia
application rates Qil sed Greate
Sultabl ions
s Irrigation systemy, if applicable, should be spected daily while in use to identify system Sui]‘b' ‘; App!llc:t :’n lied to disturbed arcas - Orgarice
malfurctions and line breaks, When line breaks are detected, the system must be shut down ot 'l' ) ': are Lyplea I:PP N ";if" u .r,’)‘,"ﬁ:“"""“"" I T
immediately and breaks repaired before the systenis put back imo operation :“:'" bﬁ:‘]};xm;g il::l‘:]‘ichll:nv:"nrk, :Il:e":;:“l’i‘ gllllod‘l:}si:;;lllalh‘e Potentis] Alternatives
o Ireigation systems shall be inspecled for complele covernge and adjusted as needed 1o to mukches in areas where geading activities will soon resunie EC-3Hydradic Mich
maintain complete coverage. Soil binders ane ako suituble for use on stockpiles EC-4Hydroseedng
References Umitations EC-8 Stawbich
Stormwnter Quality Flandbooks Constrction Site Best Mamagement Practices (BMPs) Monual, @ Soil binders ar temporary in wune nnd may need EC-7 Gectenties and Mets
State of Cnlifornia Depariment of Transportation (Caltrans), November 2000 reapplieatinon EC-8 Wood Mkhing
Guidance Document: Soil Stabilization for Temporary Slupes, State of Colifornia Deparuent of = Suil binders require s minimum eurig tine until fully
Transportation (Caltrans), November 199 effective, as prescribed by the manufacturer, Curing time
may be 2t hours or longer. Suil binders may need
weapplication afier a storm event
w  Soil binders will generslly experience spot fadures during,
heavy rainfall events. If minof¥ penetrates the sail at the top
of o slepe Livated with a soil binder, it s likely U the runel?
willundercut the stabilized soil liyer and dischnrge at a poim
further down stope
lanysy 2003 CaMioinia SEOmmnier BMP Handbook Jol3 Januyy 2001 Calbyiria Sdorrimabim ,!'llﬂ ek 147
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EC-5 Soil Binders Soil Binders EC-5

u  Soil binders do not hold up ta pedestrian of velicular traffic scross treated arcas Jead Lo high costs. Application frequeney may be minimized if Hee sl hinder has good
penctration, low evaporntion, sud good longevity Consider also that frequent application
®  Soil binders may 1ot penetrate soil surfuces mude up primarily of'silt and clay, particularty will require frequent equipment clean up.
when capacted
: I . ) . - . Plant-Material Bused (Short Lived) Binders
®  Some soilbinders may not Rcrlurmwrll with low n~|nl|\tc humidity. Under miny conditisns, Guar: Guar is 8 non-toxic, hmdngmdnhln natneal galac based lydemeolloid rcated
some agente muy become slippery or leach out uf the soil with dispersant agents for easy field mixing. 1tshould be mixed with water at the rate of 11 to 15

. N . . b p agillois 0 nbnum applics S 3 fulkws:
®  Soil binders may not cure i€ low temperatares oceur within 24 hours of applieation tb pery,000 gal Recommended miniiun pplication tates are as fol

dlcation Halen Soll Blubli
= N
i "
Pyl Psyllin s composed of the finely grouusd mucileid coating of plantage seeds thal is
applicd as a dry puwder or in a wel alurry 1o 1lie surface ofthe soil. tdrics 10 form a finn but
rewettable membrane that binds soil particles foget lier but permits gennination and growth off

seed Payllium requires 12 to 18 hours drying time. Application rates shoukd be from 80 o 200
I>/acre, with enough water in solution (o alkw for a uniform slurry flaw

u  The water quality impacts of soll hinders are relatively unkuwn and some may have water
quality Impacts due to their chemteal makenp.

'i-um }

®  Asampling and analysis plan must be incarporaled into the SWIPPP as sail binders could be
usouree of non-visible pollutants

Implementation
General Considerations
®  Regional soil 1ypes will dictale approprinte soil binders 10 be used

= Asail binder must be enviconmentally benign (non-taxic to plant and animal bfe), eany tn
apply, easy 1o muintoly, economicul, and should not suiin paved or puinted surfisces. Soil
binders should not pollute stonnwater

Starch: Starch is non-ionic, cold water soluble { pre-gelntinized) granular cornstarch. The
material is mixed with water and applicd at the rate of 130 |bjacre. Approximate drying time i
9 12 hwurs,

&  Some sajlbinders iy not be cunpatibile with exsting vegelstinn Plant-Material Bused (Long Lived) Binders

Pitch and Rosin Emulsion: Generslly, a non-ionic pitch and rosin enmbsion luis a minimum

sulids content of 8%, The rosin slwukl be a mininnan of 26% of the total solids content. The

soil stabilizer stwuld be non-corrosive, waler dilutable emulsion that upon applivation cures to a

u  Avuid over spriy o roads, sidewalks, deainage channels, existing vegetation, ete water insoluble binding and cemcenting agent. For sail erosion contral applications, 1w
emulion is diluted and should be applied us follows

Selecting a Soil Binder

Prapertics of common suil binders used for erosion control are provided en Table 1 at U end of
this BMP. Use Table 1to select an npproprinte soil binder. Refer to WE-1, Wind Eroslon
Control, for dust conurol soil binders

a  Performance of soif binders depends ontempernture, lumidity, ond traffic nerozs tneated

arens.

® Yarclayeysoil:  § partswaler to 1 part emulsion
= Forsiudy il 10 piuls water lo | part emulsion

Application can be by water truck or hydraulic seedee with the emulsion and product inixture

Factors 1o consider when selecting a snil binder inchide the following: applied at the mte specificd by the maifacturer
. . ceificd by -

[ “milnlulnu (o sitwation - Consider where the svil binder will be upplied, if it needs a high Polymeric Emulsion Blend Binders

to leachlng or abmsion, and whether it needs ta be compatible with any existing bl e .
vegelation Determine the kllgth nf time sall stahilizat lan will be neaded, and if the soil Arrylic € amd Polymers: ¥ soil stabilizers should consist of "‘llﬂd or solid
binder will be placed in an aren where 1 will degrade mpidly. tugeneral, slope steepiess is polymer or "“P“h’“’" with an acrylle base that contalvs @ minimum of 55% solids

petyimeric companind shiould be handied and mied in o manner that will not emse iw\.mlugur

nota discriminating fctor for the listed soil bind
e slionild comain an antl-faming agent. The polymerie emulsion should not exceed s shelClife

a  Soil types and surface materials - Fines and moisture content ane key properties of surface ot expiration date; manifaciutens should provide the expiration date. Folymeric soll sabilizes
materials. Consider a soil binder's abilily ta penetrate, Jikelihoad of leaching, and ahility to should be readily miseible in water, nan-injurions to seed or antmal kife, non-flammable, should
form s surfsce crust on the surfoee materints provide surfice soil siabilization for various sofl types wathout totally inhibiting water

wnifib il shoukd not re-emibify wiwen e The upplied eempornd shuuld ale cure

®  Frequency of application - The frequency nfapplication can be affected by subgrade wilhin u muxisun of 36 to 48 hours. Liquid copulymer alould be diuted at s rate of 10 parts
cunditions, surlace typre, chinate, and wainmeanuee schedule. Frequent applications conld water 10 1 pant polymer and the wixtuce applied 1o sail o aate of 1,075 gnllous/acee
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EC-5 Soll Binders Soll Binders EC-5

Liquid P of Methacrylmes and Acyylates: This material conpists of a tackifier/scaler that s Sollbinders lhnuld ol be applied to frozen soil, arcas with standing watcr, under freczing

Is o liguid pv'b'm:: af methacrylates ludacudﬂ!n 1t s an queous 100% perylic emulsion blend or ralny or when the temp is below 40°F during the curing period

of qo™ solids by voliume that is free from styrene, acetote, vinyl, ethoxylated surfactants or

|blna‘u Vor soll siald llllh‘nupp'lul fons, i is dihated with water inaccordance with ®m  More than one Lreatment is ofton necessary, allhough the second Lreatmem may be diluted
er's , and applied with a biydrautic seeder st the rate of 20 or have o Jower applivation mte

Uons/w time i 12 to 18 bourn after npplicati
gallons/rcre. Drying time & 12 to LLIC G BN »  Qenerally, soil binders require a minimuni curing time of 24 hours before they are fully

Copolymers of Sodhun Acrylates and Asrylamides: These matetinh are non-toxic, dry powders effective. Refer to manulaciurer's insiructions for specific cure time
that wre copolymers of sodium acrylate and scrylamide. They are mioed withwater and applied .
1o the soil surface for erosion control at mies that are determined by slape gradient: »  For liquid agents:

- Crown oz slope greund to avoid ponding

" Slope Gradient Wi
mw’ aeve
— —r — - Uniformly pre-wet ground at 0.03 to 0.3 gal/yd? or sceording to mamifaciurer's
Flatto s 30-go recommendations
11 3! -
L it « Apply wohution under pressure. Overlap solution 6 1o 12 in
aato _I e - 200 I
T B - - Allow treated area wo cure for the time ded by the |7  typically at
Poly-Actykimide and Copoly of Acty do. Linear b Wacrylumide is pockaged keast 24 hours.
Y] dr,v Rowabie solid. When used as a stand alons nminlinn it wdibuted st mte of Db/ 1 000 N ) .
gal of water and applied ot the rate of 5 © Ib/acre - Applysecond before first ineffective, using 50%
application rate
Hyd m-Collokd Polymers. Hydro-Culloid ol mre varkes combi ofdiy Dawnble - . . o
poly-acrylamides, ropolymers and hydro-colloid polymers that are mised with water and - Inlow bumidities, reactivate chemicals by re-wetting with weter at 0.1 lo 0.2 gal/yd",
applicd to the sail surfice nt rutes of 65 to 60 IW/acte. Diylig times e 0to 4 bours, o
I ité Based Bind Costs vary sccording to the soil stabilizer selected for implementation. The following are
Gypsum: This s m formulated gypsom based prodoct that readily mixes with water and mulkch approxiniate costs:
1o Form & thin protective enwt on the soll surfiee. 1Us composed of bigh purity gypsum that js — - T
gronnd, calcined and processed into caleium salfate hemilyilrte with o minimun purity of - i L CotperAcre
6%, Ttis mboed in a hydrmilic seeder and applied at rates 4,000 to 12,000 h/nere. Drying Pant-d d] Riad L
tile is 4 Lo 8 hours Plani-Matoria) Based (Long Lived) Bluders 91,200
. . Potymerie Emultion Blend Bludery Koo'V
Applying Soil Binders fcmnnnﬂmvlmd Binders T su
After selecting an appropriste soil binder, Lhe untreated soil sutface must be prepared before T 200 for vy it peTyenars dond oopely wrh =
applying Uhe soll binder. The untrented lml surfince st contain sufficient imoistite to nssist Rt Cohirens Duihinte Tor Bl Baiis ctiew For Tovmrs
the agent in achicving uniform distribation In general, the following steps should be follmed: I 1999 oy
® Follow vt and '.‘"".""m. e ;n"{:”i pplication rates, pre-wetting of lnlpoctlon and Malntenance
a A Inspect BMPs prior to forecast rain, daily duting extended rain events, afier min events,
s Prior to appleation, roughen embanknr and fill areas. weekly during the rainy season, and at two-week intervnls during the non-rainy senson
w Comider the drying time for the selected 2o0il binder and apply with suflicient time before 8 Arees where erosion is evident shiall b repained and BMPa re-applicd as soom ns posaible.
anticipated rainfall Soil binders should nat be applied during or immedintely bofore Care slould I exrtehial to the shaniigs to p arcas while winking repain, o
rainfalk any area damiged will require ) of BMPs
= Avoid over spray onto roads, sidewalks, drainnge channels, sound walks, existing vegetation, »  Reapply the selected soil binder e needed to maintain effectivencss
ote.
— —
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EC-5 Soil Binders Soil Binders EC-5
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Yes, bot dissobees Yo, but dissolveson
SBarfece Crusting oy Yo oo ol You
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Straw Muich EC-6

EC-6 Straw Mulch

Objectives
EC  Erosion Comol ]
OF  Sedmert Contiot
TR Tracking Contrel
WE  Wind Erosion Conbel
ns  NoryStomwader
Menagement Conbol
v Woste Mamsgenert nd
IWiateriaty Pobubon Cortrol
Logend:
3 Primary Objective
Secorndery Objective
Targeted Constituents
Description and Purpose e @
Straw mulch consists of placitg a unifonn kayer of stmw and Hulrleos
incorporating it into the soil with a studded roller or anchoring Trsh
It with & tackifier stabilizing emulsion  Straw muleh protects
the soil surface from the impact of rain drops, preventitg soil Melals
panticles from beconiing dislodged. Bactula
Ol ndGrease
Suitable Applications Organies
Straw mulcl is auitable for soil disturbed nr;; requiring
temporary prolection until penmanemnt stabilization is s e vy M ]
established. Strsw mulch is typically used roremnon eanteel M

on disturhed areas unti) soils can be prepared for EC- Muich
vegetation Straw mulch is also used in combination with

: . EC-4 Hydrosesdng
temporary sid/or permancnt seeding strategies to enhance )
plant establishimernt €0C-5 Sail Binders
Limitath EC-7 Gedterties and Maty
o EC-0 Wood Uching

®  Availability of straw and straw blowing equiptient inay be
limited just prior to Use rainy season and prior to stonms
due to high demand

®  There is a potential for intoduction of weed seed and
unwanted plant material

= When stonw blawers are used to apply strew mulely the
treatinent areas mus! be withio 150 A of a road or surface
capable of supporting lrucks

= Surew mulch applied by hand is more time intensive and

potentially costly.
January 2003 Caktormia Stommwaler BHP [ndbook letd
Conmtrection
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Wind may limit application of siraw and blow straw into undesired locations
May have to be removed prior to peranent seeding or prior to furt her earthwark

“Punching” of straw does not wark in sandy soiks, necessitating the use of tackifiers

Implemantation

Siraw shall be derived from wheat, rice, or barky. Where required by the plus,
specifications, permlts, or envirormiental documents, native grass stzaw shall be used.

A tackifier is the preferred method for anchoring straw mulch to the soil on slopes
Crimping, punch roller-lype rollers, or track walking may abso be usced to incorporate siraw
miulch jito the soil on slopes. Track walking shall only br used where other inethods are
impractical

Avoid placing stemw onto roads, sidewalks, drainage channels, sound walls, cxisting
vegetation, ete

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

1n San Dicgo, use of straw near wood framed home construction has been frawned on by the
Fire Marshall

Application Procadures

Apply straw al & minlmmm rate of 4,000 [b/acre, either by machine or by hand distribution

Roughen embankmuents and fill rills before placing the steaw mulch by rolling with a
crimping ar punching type roller or by track walking.

Evenly distribute straw mulch on the soil surface

Anchot straw muleh 1o Lhe soil surfixe by " punching” it luto the soil meelmnically
(incorporating) Alternntively, use a tackifier to adhere straw fibers

Metheds for holding the siraw mulch in place depend upon the slope steepness, accemibility,
soil conditions, and longevity

On small areas, a spade or nhovel can he used to punch in straw mulch.

Qu slopes with solls thut are stable enough and of sufficient grndbnl " ufchr support
constniction equipiment without contributing to
straw can be "punched” into the gmund using a knife blade mllcr ora llruh,hl bladed
coulter, known comumercially as a “cramper”

- Onsmallurens and/or steep slopes, straw can also be held in plaxe uslhig plastic netling
or jute. The netting shall be held in place using 11 gauge wire staples, geotextile pins or
wooden stakes as described in EC-7, Grotextiles and Mas,

A tackifier acls 1o glue the straw fibers together and to the soil surface. The tackifier
shall be selected brsed on Jongevity and ability 1o hokl the fibers in place. A tackifier is

2003 Caltloinia Stoimwates BHP Handbook January 2003
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Straw Mulch EC-6

typically applicd at a rate 0f125 b/acre In windy conditions, the raies are Lypically 180
Ih/acre

Costs

Average antual cost for installation and maintenance (g-4 months useful life) is $2,600 per
acre. Application by hand ls mare Linie imtensive and potentially costly,

P and
® Inspect BMPs prior to forecast rain, daily during extended rain evenls, after rain events,
weekly during the rainy season, and at two-week intervals during 1he non-rainy season

®  Arcas where crosion is evident should be repaired and BMFs re-applicd as soon a8 poesible
Care should be exercised to mluinize 1l danage to protected arcas while making repairs, o
any area damaged will require re-application of BMPs

. deralion in Inspection and is that the siraw needs Lo bast long,
envugh to achieve erosion control objectives
& Mainlain an unl porary mwlched ground cover whik: disturbed soil areas are

inactive  Repair any dﬂmng«l ground cover and re-mulkch exposed areas

@  Reapplicotion ol elraw nwlch and tackifier musy be required to nuintain efeclive soll
stabiliration aver disturbed areas and slopes
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Covernments, May 1995

Soil Krosion by Water, Agricultuzal Information Bulletin #513, U S Departmient of Agriculiire,
Soll Conservallon Service

Stormwater Quality Handbooks Conatruction Site Best Management Practices (BMPa) Manial,
State of California Department of Transportation (Calirans), November 2000

Stonnwaler Management of the Puget Sound Basin, Technical Matal, Publication #9176,
Washington State Department of Ecalogy, February 1992

Water Quality Management Plan for the Lake Talioe Region, Yoluie 1, Handbook of
Mannagement Practices, Tahoe Reglonal Planiing Agency, November 1088
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Targeted Constituents
Description and Purpose Sodment
Maltings of natural materials are used (o cover e soil suriiee Nuriens
ta reduce erosion from rainfall impaoct, hold soll in place, and Trmh
absorb and hold moisture near the soil surface. Additionally, Metas
matting may be used to stabilize soils uniil vegetation Is
entablished Butaia
OH and Groase
Suitable Applications Crganics
Mattings are commonly applied on short, steep slopes where
erosion hazard is high and vegetation will be slow to establish
Mattings are also used o stream banks wlhere moving water at m
velocities between 3 1/s and 6 ft/s are likely to wash out new EC-3 Hydmuic Muich

vegetatinn, and in areas where the soil surface is disturbed and reodng
where exist Ing vegelalion has been removed  Matling may also e

be used when seeding canuot oceur (¢ g, late seasun EC-5501 Bincers
eonstruction and/or the artival of an enrly rain scunon) EC-8SrawMith
Erosion cottm) matting should be considered when the soils EC-DWood Wkhing

are fine grained and potentially eromv. These measures
should be idered inthe following

u  Sweepslopes, generally steeper than 3.1 (H:V)
#  Slepes where the erosion poteatial is high

s Slopes and disturhed soils where mulchi must be avel
a  Disturbed aress where plants are shiv (o develop

w  Channebs with flows exceeding 3.3 ft/s

Januacy 2003 Collointa Slommwater BHP Handbook
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EC-7 Geotextiles and Mats

8 Channels ta be vegetsted

= Stockpdes

»  Slopes adjncent to water bodics of Enviroumentally Sensitive Arcas (ESAs)

Uwmitations

®  Properly installed ings provide llent erosion control but do so at relatively high cost

This high cost typically imits the use of matiings to areas of concentrated channe! flow and
stecp slopes

Matting are mere costly than other BMP practices, limiting Uwir use Lo arcas where other
BMPs are ineffective (e.g channels, steep slopes)

Installaiion is critical and requires experienced contractors, The contructor shiould instull
the matting material in such a manner that continuous contact between thie material and the
30il occurs

Geotextiles and Mats may delay seed germination, due to reduction in 3o0il temperature

Blankets and mats are geaerally not suitable for exeosively rocky sites or areas where the
final vegetation will be muwed (since staples and netting can eatch in mowers)

Blankets and mats must be d and disposed of prior to appli of pe soil
stobilization measures

Plasiic sheeling is vasily vandalized, ersily torn, pholodegradable, and must be disposed of
at a landfiit

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

The use of plastic should be limited to covering stockpiles or very siall graded areas for
shorl periods of1ine (such as through one Emminent stonm event) unlil allernalive
measures, such as seeding and mulching, may be fnstalled

Gtmcxnlcs niats, plastic covers, and erosion control covers liave maximum flow rate
i consult the fi for proper sclecti

Not suitsble for mreas that have heavy foot traflic (tnipping hazard) - e.g , pad areas around
builkdings under construction.

Implementation

Material Selection

Orgauic matting materials have been found o be effective where re-vegetation will be provided
by ressceding The ehoiee ofmntting should be based on Lhe size of area, side alopes, surface

such as hard , weed growthy, and availabllity of musterials

20011 California Stormwater BHP Handbook Jamuary 2003
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The following natural and syntheti ings arc ly used:

Geotextiles
o Material should be a waven polypropylene fabric with minimwn thickness of 0.06 in,,
miimum width of 12 A and should have minomun teymile strength of 160 s (warp), 80 Ibs

(8ill) In eonfo with the req inASTM Designation: D 4632 The yermml\'ky
of the fabric shonld be i Ty 0.07 pee in conf wath the

ASTM Designation: 14491 The fabric shenshd hwve an ukavioket (UV) stability of 70
percent fi with the ts jn ASTM d ton: Dgass. Geotextile

blankets mist be secuned in place with wire staples or sandbags and by keying nto tops of
slapes ko prevent infiltration of surface waters under geolextile. Staples shoukd be made of
niinkuuni 11 gauge steel wire and should be U-shaped with 8 in kg and 2 in, crown.

= Qeotextiles may bo reused if they are suilable for the uso imended

Plastic Covers

w  Plastic sheeting should have a minimun thickness of 6 miks, and must be keyed in at the top

of slope and firmly held in place with sandbags or othier weights placed no more than 10 ft
apurl Seams are (ypically tapsd or weighted down their entire fengrh, and there should be
at Jeast 8 12 i to 24 in overlap of all seams. Fdges should be embedided a minbnum of 6 in
insoil,

& All sheeling must be inspected periodically nfter installation and after vignil
ta check for erosian, lmdelminmg, and anchomge l'mlnu Any faihires maust be n]mred
mmledmteb 1l washout or breakages occur, the 1shoudd be r d ofter
repairing the damage ta the skpe.

Brosion Control Blankets/B

s Blodrgradable rolied erosion comrol products (RECPs) are typically composed of Jute fibers,

curked wood filrers, straw, cocomit fiber, or a combination of these materials. Tnorder for an
RECP w be ransidered 100% bodegradable, the netting sewing or adhesive aystem that
holds the biodegradable mulch fibers together must also be bindegradable.

- Jule i a natural fiber that is made into ayarn that is osely woven into a biodegradable
mienh 1 is designed to be usad in conjy with ion nnd has longevity of
approsimately one year, The material & supplied In rolied strips, which aliulkd be
sccutred to the soil with U-shaped staples ot stakes in secordance with manifacturers
recommendations

- Excelslor (curled wood fiber) blankel material should consist of machine produced
mals of curled woed excelsior with 80 percent of the fiber 6 in. or longer. The excelsior
blanket should be of conststent thickness, The wood fiber must be evenly distributed
over the entire area of the blanket. The top surface of Uie blanket should be covered with
a photodegradable exdruded plustic mesh  The blanket should be smolder resistrot
withaut the use uf chieinica) additives and should be non-oxic and ton-infurious La plait
and animal life. Excelsior blankets should be furnished in rolled strips, a minimwm of 48
i wide, and sliould have an avernge weight ol 0.8 1b/yd®, 10 percent, at Lhe time of
manufacture, Excelsior blankets must be secured in place with wire staples. Staples

lsnuary 2003 Cabfornia Stoimwater BHP Handbook Jof 11
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EC-7 Geotextiles and Mats

should be made of mininum 11 gauge steel wire and should he U-shaped with 8 in. legs
and 2 in crown

Siraw blankel should be hii duced mats of straw with a lightweight
blod(-gmdnhle netting top layer. The straw should be attached to the metling with
biodegradable thread or glue strips. The straw blanket should be of consistent thickness.
The straw should be evenly disteilnited pver the entire area of e blanket. Straw blanket
should be furished in rolled strips @ minkmum of 6.5 ft wide, a minkninn of 80 0 bng
and o winimum of 6.5 b/yd’. Straw blankels must be secured in place with wire staples.
Staples should be made of minimwn 11 gauge steel wire and should be U-shaped with 8
in legy and 2 in. crown

- Wood fiber blanket is composed of bivdegradable fiber muleh with extruded plastic
nettitg held 1ogether with adliesives. The material is designed to enliance re-vegetation
The nuterial is furnished in rolled strips, which st be mmi o the grnun-! with U-
thaped staples or stakes in d with

- Caconul fiber blanket should be amachi duced mial of 100 percent coonut
fiber with biodegradable netting on the top and bottoim. The coconut fiber should be
attached to the netting with bindegradable thread or ghie strips The coconut fiber
blanket should be of consistent thickness The coconut fiber should be evenly distributed
aver the entire aren ol the blankeL. Coconut fiber blanket should be furnislied in rolled
strips with a minimum of 6.6 i wide, e minimum of 80 & long and a minimum of 0 5
Ib/yd’, Coconut fiber blankeis must be secured in place with wire staples. Stapler
should be made of minimuni 11 gauge steel wire and should be U-shaped with 8 in legs
and 2 in crown

- Coconut fiber mesh is a thin penneable membrane niade fram coconut or corn fiber
that i spun ito s yarn and woven inlo o biadegmdable mat 10 designed to be wed in
conjunchion with vegetation and typically has longevity of several years. The malerial is
supplicd in rolled strips, which must be secured 1o the xoil with U-shaped staples or
stakes in aceordance with manufacturers' recommendations.

Straw coconut fiber blanket should be machine pmduced ruars of 70 percent straw
and 530 peroent cocomt fBer with a biodegradable netting top layer and a biodegradable
boltor net. The straw and coconut fiber should be attacked to the netting with
hhdrgmdnh\- thrend or ghio strips. The straw cocanut fiber blanket should be of

Tl strisw and e 1 Abser should be evenly distributed over Lhe
entire aren of the blankel. Straw eoconut fiber Llanket should be furnished in rolled
strips g minimnm of 6 g ft wide, a minimum of 8o ft Jong and aminimum of o 5 thfyd*
Straw coconut fiber blankels 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

Nan-biodegrudeble RECPs wre typically cuinpused ul‘yolypmpybne, po\yullwleue. uylon oy
other synthietic fibers 111 soine cases, & bjnation af bi and sy fibers is
used ta construct the RECP. Netting used to hold these fibers togelher is typically non-
bindegrmduble as well

Geotextiles and Mats EC-7
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- Plastio netiing is a lightweight biexially oriented netting designed for securing loose
mitkches like straw ar paper 10 soil surfaces to estblish vegetation. The netting is
phatodegradable. The netting is supplied in rolled l(ripl. w'hkh munbe securned with U-
shaped staples or stakes in accordance with ™

- Plastio mesh is an open weave geoteatile that Is composed of an extruded sy nthetic
fiber waven into a mesh witl av opening size of Jess than Va in 1t {s used with re-
vegetation or may be used to secure Joase fiber such as straw to the ground. The material
is supplied in rolled strips, which mumt be secured to lhe soil with U-shaped staples or
slakes in with

Synihetic fiber with netiing is amal that is composed of durable synthrtic fibers
trented to resist chemicals and uktraviolet lglt. The mit s a dense, three dimensional
mesh of synthetic (typically polynlefin) fibers sitehed hetween two polypropylene nets
The mats are designed ta be re-vey’uﬂed ond provide a permanent composile systent ol
soil, roots, and ge The | is fornished in rolled stripe, which must be
lrcuml ml]lU-chaped staples or stakes iu accordance with manufacturers’
recommendations,

- Bonded synthetic fibers consint of a three dimensional gromatrix nyon (or other
synthetle) miaiting  Typically it has more than go percent open arca, which facilistes
root growth It'atowgh root reinforcing system anchors vegetation and protecis against
hydraulic lift and shear forces created by high vohume discharges. ILcan he installed
aver prepared soil, followed by seeding inta the mat - Onee vegetated, it becomes an
invisible composite system of poil, roots, and geomatrix The material is furmished in
rolled stripe that must be secured with U-shaped staples or stakes in aecordance with

ers'

Combinstion synthetio and biodegradable RECPs commist of bindegradablc fibers,
such as wood fiber or coconut fiber, with a heavy polypropylene net stitched fo the top
and o Wigh strengh continuous filsment geomatrix or net stitched ta the bottom. The
mnterial s designed to enhiance evegetatinn. The materiad is furnished in rolled strips,
which mu:t be sec\m-d wnh U-!huptd staples or stakes in accordance with

Site Preparation
®  Proper site prepamtion is esserdial to ensure complete contact ofthe blanket or matting with
the soil.

w  Grade nnd shape the arca of installation

= Reimove all rocks, clods, veg, or other ob ions so that the installed blankets or
msts will have coniplete, direct contact with the soil

= Prepare secdbed by boosening 2 to 3 in of tepsoll

Seeding

Seed the area before blanket instaliution for erosion control and revegetalion. Seeding afler mat
llation ix often specified for turf reink pplication. When seeding prior to blanket
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EC-7 Geotextiles and Mats

installation, all cheek slots and other areas dbturbed during installation must be te-seedod.
Where sail filling is specified, seed the manting and the entine disturbed area after installation
and prioe to filliog the mat with seil

Pertilize and seed in Recardamve with seeding specifications or oller types of landscaping plans
When using jute matting on a seeded area, apply approximately baif the sced befure Jaying the
mat and the remainder afier laying the mat  The protective matting can be laid over aress where
grass has been plamted and the seedlings have emerged  Where vines o other ground covers are
to be planied, bay the protective matting fint and then plant through matting sccording to
design of planting

Check Siots

Check slots are made of glass fiber strips, excelsior matting strips or tight folded jute matiing
blankel or etrips for use on siesp, highly erodible walercourses. The chech slots are placed in
narrow trenches 6 W 12 in. deep across the channel and left Mush with thie soil surface. They are
10 cover the full cross section of designed flow.

I‘ylny and Securing Matting
Before baylig the matting, all check shots shriuld Le installed ad the friable seedbed marde
frece from clods, rocks, amd roots. The surfice shoukl be ted and furshed d

to the Tequi nts olthe f 's

s Mecl ) or mnnunl Lay down equi should be capable of andling full rolls of falwic
and laying tho fabric smoothly \nllnnl wrinkles or folds 11u- ﬂ]llljlll\fﬂl should meet the
fabric r's ions or equi

Anchoring

a8 U-shaped wire staples, metal geotextile stake pim, or triangulur wouden stakes can be used
to anchor mats and blankets to the ground surfice

»  Wire staples shoukd be inade of minimum 11 gauge steel wire and should be U-shaped with 8
in Jegs and 2 in crown.

»  Matal stake pins should be © 188 in. diameter steel with 8 1.5 in steel washer at Lhe head of
the pin, and Bin in length

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

Installation on Slopes

Installation should be in dance with the fi s rec dnti Ingeneral,
these will be a3 follown:

®  Begin at the top of the slope and anchor the blanket ina 6 in. deep by 6 in wide trenchu
Backfill trench and temnp earth firmly,

#  Unroll blankel down slope in the direction of water flow.
#  Overlap the edges of adjace mt parallel rolls 2 to g in. and staple every 3 Al

Geotextiles and Mats EC-7
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®  When blankets must be spliced, place blankets end over end (shingle stybe) with 6 in
overlap. Siaple through overlapped area, spproximately 12 in. aparl.

#®  Lay blankets loosely and malntain direct contact with Uhe soil Do not stretch.

@ Staple blankeis sufficiently to anchor blanket and maintain contact with the soil. Staples
should be placed down the center and staggrred with tie ataples placed along the edges
Steep slopes, 1:1 (H:V) to 2:1 (H:V), require & minimum of 2 aples/yd?. Moderate slopes,
2:1 (H:V) to 311 (H:V), require a minfmum of 1 Va staples/yd®.

Installation in Charmels
Installation should be in d with the s dati In gencral,
these will be as follows:

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

w  Excavate imermilent check slots, 6 in. deep and 6 In. wide across the channel at 2510 30 ft
intervals alorg the channek

m Cut Jongitudinel channel anchor trenches 4 in deepand 4 in wide slong esch side of the
inatallation to bury edges of matting, whenever possible extend matting 2 to 3 in. above the
crest of the channel side slopes.

a  Begining ol the dowistream end and in the eenter of e channel, place U initial e of
the firet roll in the anchor trench and secure with fastening devices st 12 in intervah. Note:
matting will initially be upside down In anchor trench.

® Inthe xame manner, position edjecent rolks in anchor trench, overlapping the preceding roll
aminimuru of 3 in,

a  Secure these initial ends of mats with anchors at 12 in intervals, backfill and campact soil

w  Unroll center strip of matting upstream. Stop at next check shot or berminal anchior trench
Unroll adjace it mals upstream in similar fashion, maintaining a 3 in. overlap.

w  Fold and secure al) rolls of mutting snugly into all tramsvense check slots. Lay mat in the
Bottom of the shot then fold back against maelf. Auchor thirough both lnyers of mat s 12 in
Intervals, then backiill and compact soil, Continue rolling all mm widths upsieeam to the
vt cheek alot or tenninal anchor trench

= Alternaie miethod for non-critical installations: Place two rows of anchors on 6 in. conters at
2510 30 fi. intervals in Heu of excavated check slota

m  Staple shingled lap spliced ends rminimwn of 32 5n apart on 12 in intervels
®  Place edges of outside maly in p. d di
prescribyed staple pattern, hnclﬁll and mmpncl soil

| shats; anchor using

= Anchor, fill, and compact upstream end ofmal ina 12 in by 6 in. tenninal trench

-
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Geotextiles and Mats EC-7

®  Sccurc mat to ground surface using U-shaped wire staples, geolextile pins, or woeden stakes
®  Seed and All wurf reinforcement matting with suil, if specified

Sm'l Filling ({fopecificd for tm_fmnfarwnmt)
Always consult the fi for installati

® Do nol drive tracked or heavy equipment over mat

®  Avoid any traffic over matting if loose or wet soil conditions exist
8  Usneshovels, rakes, or brooms for fine grading and fouch up,

»  Smoothout soll filling just exposing top neiting of ruat.

Temporary Soil Stabilization Removal

®»  Temporary soil atabilizati d from the site of the work must be disposed of if
hecessary

Costs

Relatively high compared ta ather BMPs. Biodegradalde pisterials: $0.50 - $0.57/3d"

Pennanent milerinb: $3 00 - $4 50/yd>. Stapks: $0.04 - So05/staple. Approximate costs for

installed materials are shown below:

B Rolled Erosion Control Products | c;og_:::m
- T (e —— 36500
Curled Wood Fiber $10.500
sw 88,900
Biodegradubly | Wood Fiber 88900
Cocond Tibar %3000
Cocouut Filer Mesh $.000
Btraw Coconul Fiber $ingoa
e am;:m
$3.200
Non Biodegradablo | sa480n
#s50,000
BI2000
Sourer v . Haw, 1990
Inspection and Mai

& [napect BMPs prior to furceast rain, duily dicring estended min events, afier min ovenis,
weekly during the miny season, and at two-week Intersals duging the non-ralny season, and
al two-week intervals during the non-rainy season

® Inspecl BMPs subject to non-stormwater discharges daily while non-stonnwater discharges
oceur.

8ol 11 California Stornmwater BHP Tlandbook 1amary 2000
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®  Aress where ergsion is evident dmll be repmired and EMPs reapplicd s soon as possibe
(‘m-.lnuld be exercised to the damage d areas while making regairs, as
any area d d will require lication of BMPI.

s If wishout or breakage oocurs, re-install the material after repairing the damege to the slope
or channe!

s Make sure nustting is uniformly in contact with the soil
»  Check that all the lap joiis are secure.

m  Check that staples are flush with the ground

a  Check that disturbed arean are seeded

References
Guides for Eronion and Scdiment Comrokbs in California, USDA Soik Conservation Service,
Jaruary 1991

to Control Nonpoint Source Poliution from Urban Arcas,
United States En Enwmmmmil Pratection Agency, 2002,

Stormwaler Quality Haidbooks Construction Site Best Management Practices (BMPs) Manual,
Suate of California Department of Transportation (Caltrans), November 2000,

Guidace Document: Soil Stabilization for Temporary Slopes, State of California Department of
Tramportation (Caliraws), November 1999

Stonmwater Management of the Puget Sound Basin, Technicl Mamal, Publication »g1-75,
Washington State Department of Ecology, Pebruary 1992,

Waler Quality Management Plan foy The Lake Tehoe Region, Vohune 11, Handbook of
Management Practices, Taloe Regional Planuing Agency, November 1988
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6" "
nnclfar trench

Maols /blankets shoula
be Inulofled worticolly
ﬂmrulmu

- Hon = winatn

|SOME'RIC VIEW u!ho;l.ginl: Niter
YPlQ SLOPE “typienl trentment
TABLIZATI
MT ﬁL_(LYE LINING

NOIES:

1. Siope surlace shall be Irae of racks, clods, aticks
and grass. Mats/blanvetls shall have gooﬂ goil contact

)

Lay blankalr Inoaaly and atale or ataple fo malntaln
direct conlucl with” the wxoil. Do nol stratch

Instoll per maonufacturer’s recommendationa

TYPICAL INSTALLATION DETAIL

“
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Si0he at 3' to
intorwaly

L
mIEﬂM.LIIENr.‘]_.' élﬂﬁii& 5101

NOYES:

V. Check wots to be construcled per manufaclurers specitications.
2. Staking or !lnpllng Inyou\ per merufociurera speciticalions

3 Install per mmendations

IYPICAL INSTALLATION DETAIL
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Earth Dikes and Drainage Swales EC-9

Objectivas
EC  Ercslon Conbol =]
BE  Sedmert Conbol
TR Tracking Cortrel
WE  Wind Erosion Convol
NS

Targeted Censtituants
Description and Purpose
Au enrth dike is & temiporary bermior ridge of' d suil Sefinet ¢
used to divert runoffor channel water 1o a desired Jocation A tebrs
drainage swalc s a shaped and sloped depression in the soil Trash,

surface wsed Lo convey runoff to a desired location. Earth dikes Wetss
and drainage swales are used to divent off slie rupoff around the Bateria

construction site, divert runolf from stubilized areas and 0l s Groase
disturbed areas, and direct runoff into sediment basins or traps. Organkes
Sultable Applications

Eanh dikes and drainage swales ate sultable for use, Potantial Alternstives
Individually or togetlier, where runofl needs to be diverted from None
ane area and conveyed to another.
»  Earth dikes and drainage swales may be used:
To convey surfisce rumofl down sloping land

Ta intercept and divert runoffto avaid sheet flw over
sloped surfaces

Todnen and direct runoff towands o siabilized
walercourse, drainage pipe or cliannel

To intereept runolT from paved surfaces
Below stecp grades where nunofY begins to concentrate

Along roudways and facility improvements subject to lood
dminage

January 2003 CoMornia Stormwaies BHP | landbook 1007
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EC-9  Earth Dikes and Drainage Swales

Atthe top of slapes 1a divert runon from adjacent or undisturbed slopes
At bottom and mid slope Jocations to intercept sheet flow and convey concentrated flows
Divert sediment laden runoff into sediment basins or traps

Limitations

Dikes should not be used for drainage areas greater than 10 acres or along slopes greater than 10
percent. For larger areas more permanent drainage structures should be buik - All drainage
structures shouk be built in compliance witli lueal municipnl requirements.

u  Earth dikes may ereate mare disturbed area on site and become barriers to construction
equipment

®  Earth dikes must be swbilized nimediately, which adds cust and malntenatice concerus
a  Diverted stonnwater may cause downsirean flood damage

& Dikes should not be constructed of soils that may be essily eroded

#  Regrading the site to remove the dike may add additional cost

# Temparary drains and ywales or auy other diversion of runoff should not sdversely tmpact
upstream or downstream properties.

® Temporary drains and swales must confonn te local fivodplai \gemenmt re;

o Earth dikes /drainage swales are nol suilable as sediment trapping devices

& [tmay be necessary to use ather soil stabilizalion and sedimen controls such as check dams,
plastics, and blankets, to prevent scour and erosion n newly graded dikes, swales, and
ditches

Implementation

The temporary utlh dihr hlbﬂm or ridge of compacted mIL Joeated in such a manner as to
divert ol trapping device or o stabilized outlet, thereby reducing the
pertential far rm!uunl:l offaite sedimentation. Earth dikes can also be used to divert runoff
from off site and from undisturbed areas away from disturbed arcas and to divert sheet flows
away from unprotected slopes

An earth dike does not itself control erokion or remove sediment I‘mm runoff. A dlke ptevenus
eroyion by directing rnofi to an erosion control device such s it tenp o direeti
nunoff away from an erodible neea, Temporary diversion dikes should not adversely impac
adjacent properties and must conform to keeal foodplain management regulations, l\ud whoulkd
1ot be ueed In areas with slopes steeper than 1%

Slapees that are formed during et and All ope should be g 3 framm eronion by munoll
Acombination of o temporary deainage swale and un eanth dike nt the top of n shype can divent
runofl o a Jocation whete it can be brought to the bottom of the slope {see EC-11, Slope Draing)
Avombination dike and swile is easily constructed by asingle pass of a bullduzer of grader and

—
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Earth Dikes and Drainage Swales  EC-9

compacted by a second poss of the tracks or wheels over the ridge. Diversion stractures should
be imtalled when the site is initinlly graded and remain in place until post construction EMPs
are installed and the slopes are stabilized

Diversion practices concentrate surfisce runoff, incrensing its velocity and crusive force. Thus,
the Mo v oul of the drain of swalk must be directed onto n atabilized area or into a grade

hil If signifeant emsion will ocour, aswale |hm|lc} 53 ud-ihm} uringg
vegrtation, rlmnkahmlmcnl rock rip-rap, maiting, or other phy
Any drain or swak that corveys sediment Inden nanoff miust be diverted into akdi.mm'l. basin
or trap before it is discharged from the site.

General
»  Care must be applied to correctly nize and locate earlll dikes, drainmge swales. Excessively
steep, unlined dikes, and swalke are subject to crosion and gully fermation.

s Conveyances should be stabilized

8  Usealined ditch for high flow velocities

5 Select Mowvelocity based on careful evaluation of the risks due to erosion of the measure,
soil types, overtopping fow backups, washout, and drsinage flow panterms for ench praject
site,

»  Compact any fills to prevent unequal settlement

# Do not divert runofT oito other property withoul securing written suthorzation from the
propeny owner.

s When possible, instal! and utilize permanent dikes, swales, and ditches early inthe
construction process.

& Provide stabilized outlets

Earth Dikes
Temporary ¢arth dikes ere n practical, iyexpersive BMP uned 1o divert stonowater runoff.
Temporary diversion dikes should by installed b the following manner,

s All dikes should be compacted by enrth moving equipment.
»  Alldikes should have positive drainage to an outlet.

s Alldikes should have 2:) or flatter side slopes, 38 in.minimam beight, and a minanom top
widthoef2q in Wide Lop widths and flat slopes are usually needed at crossings for
construction traffic

®  The outlet from the earth dike must function with 8 mintmum of erosion Runoff should be
comveyed 1o a sediment trapping deviee such as o Sediment Trap (SE-3) or Sedinent Basin
(8E-2) when eitler the dike cliannel or the drainnge area above the dike are not adequately
stabilized

EC-9  Earth Dikes and Drainage Swales
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8 Temporary stabilization tiay be nehieved using seed and muleling for slopes loss than 5%
nnd either rip-eap or sod {nl nhapes In excess of 5%. In either ense, stabiliantion of the earth
dike should be comipl diately after ion or prior to the first rain

= Ifriprap is used Lo stabilize Ure clianie] fonned along (e toe of the dike, the following
typical apecifications apply:
u.-.ml Geade | RiprepStabilimation
¢ 4ln Rock
6in Mok
6ia Rock
8in naie Ripep

» Thesione ripmp, recychkd concrele, ete. used for stabilization shoukd be pressed into the soil
with constroction equijpiment.

8 Filter cloth may be used to cover dikes in use for long periods
s Construction activity on the eatth dike should be kept 1o a mininnim

Dyrainege Swales

Drainage swales are only effective if Lhey are properly installed. Swales are more effeclive thun
dikes becaure they tend to be more stable. The combination of a swale with a dike on the
dewnhill side is the most coat effective diversion

Sandard engineering d.u.wlrr}tem foor sminll open ¢l 1and closed e
shiould be used (see the loeal drninage design 1) Unkess local drminage design eriteria
astate otherwise, dminage swales shouhl be doahmrda follows:

s Nomore than § acres may drain 1o a temporary drainage swalk
a  Place drainage swalks above or below, not on, a cut or fill slope
»  Swale bottorn width ehould be at least 2 ft

m  Depthof the swale should be at least18in

a  Side slopes should be 2:1 or flatter

s Drainage or ewales should be laid at a grade of st least 1 pereent, but not more than 15
percent

a  Theswale must nol be pped by the peak discl from a 10-year storm, rrespeciive
of the design criteria siated above:

®»  Remove all trees, stumps, ob ions, and other objectionable materlal from the swale
when it is built

®  Compact any fill meterial along Lhe path of the swale.

dut? Cabarria Stormwater SHP Handtook lamsary 2003
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Earth Dikes and Dralnage Swales EC-9

®  Stabilire all swales i i Seedd and mubkel les at aslope of boas than § pereent,
it use pipetith of s for M\’l'lﬁ withaslope between 5 and 15 pereent. Far temporary
swiles, geatextibs and mats (BC-7) may provide immedinte stabilization

a Irrigation may be required to eslablish sufficient vegrtation ta prevent erosion

® Do not operate construction vehicles ncross a swale wnless a stabilized crossing is provided

» Permanent drainage facilities must be designed by a | i g (see the local
draitwge design eviteria for proper design).

»  Ataminimum, the drainsge swale should conform to predevel A patierns and
capacilies

® Construct the drainage swale with a positive grade to a stabilized cutlet.

u  Provide crosion p ion or energy dissipatian m if 1he flow out of the drainage
swale can Feach an erosive veloeity
Costs

®  Cost ranges from $15 to $55 per R for both earthwork and etabilization and depends on
availabilily of inaterinl, site location, and access

a  Small dikes: 32 50 - $6.50/linear ft; Large dikes: $2 50/yd),

5 The cost of a drainage switle increases with deninage area and slope, Typlcal swales for
controlling interanl ¢roskon are inexpensive, o they are qulckly fonmed during rontine
earthwork

p and
»  [nspect BMPs prior to forecast rain, daily during extended rain events, after min events,
weekly during the rainy season, and et two-week intervals during the non-rainy season

s [nspect BMPs subject to non-slormwater discharges daily while non-stormwaler discharges
ofeur.

s Inspect ditches nnd berms for washouts  Replace Jost riprap, damaged linings or soil
stabilizers as needed

8 Trspect ehannel Linings, embankments, and beds of ditcbes and berms for erosibon and
accumulation of debris and sediment  Remove debris and sedinent and repair linings and
embankinents &s needed

» T should be d as soon as the surrounding dminage
aren has been ltnbulud ara the complelmn ofcumtrucnnn
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Earth Dikes and Drainage Swales EC-9
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Description and Purpose T R
Asilt fence is mode of a flter fabric 1that has been entresched, Nutrlert L
allached to supporting poles, and sometimes backed by a

plaslu- or wire megh for suppon) Thl: nll fence detains bl

Laden water, p e ion behingd the Melads
fence. Bxtela

O s Groase

Sultable Applications Orpanics
Silk fences are suitable for perimeter control, placed below
areas where sheet flows dischange from the site. They slould e ——
alsa be used as interior controly below distuibed areas where Potential Altematives
runofl may oecur in the form of sheet and rill erosion Silt SE-5 Fider Rolks
fences nre generally ineffective in locations where the flaw is y
concentrmted and are only applicable for sheel or overtand S8 Grmeibn B'fm
flows, Sill fencez an: most effective when used in combinntion SE-8 Smchay Barriee
with erakion controls. Suituble upplications include: SE-9 Sraw Bake Bamer

®  Alongthe perimeter af'a projeet

®  Beluw the toe ur duwn slope of exposed und erud bl slopes
o Along strewns and ¢lunnel

= Around temporary spoil arcas and stock piles

®  Brlow other small eleared areas

Umltations
® Do not use in streams, channels, drain inlety, or anywhere
is concentraed
January 2001 Calfoinia Stormwater BHP Handbook 1018
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SE-1 Silt Fence

® Do ot use bn locations where ponded water imay eanse Qooding,

® Do not place fence on aslope, o across wiy camont e 1funt installed at the same
vlevation Uiroughiout, silt fences will ereato erosion

®  Fller fenees will create a temporary sedimemation pond on the upstiream side of the fence
aud may cuuse temporary flooding. Fences not constructed on a level cottour will be
svertopped by concentrated flow resuling in failure of the Riter fence

= Impropetly installed fences are subject tn faiture fromn undercutting, overlapping, or
collopsing

Nut effective unless trenehed and keyed in
Notintended for use us inid-slope protection on slopes greater than 42 (11°V)
Do nat allow water depth to exceed 1 5 i at any point

Implementation

General

A silt fence is atemparary sediment barrier connisting of [iler fabric stretched across and
attisched 1o supporting posis, entrenched, nnd, depending upon the strenggh of fabric used,
supparted with plastic ar wire meslifence. Silt fences trap sediment by intenoe pling and
detaining ymall amounts of sediment-laden rnnft from disturbed arens in order to promote
sedinentation beliind the fenee,

SilL feuces are preferable Lo straw bake batriers i many cases. Laboratory work al the Virginia
Highway and Teansportation Research Council has shown that silt fences eantrap a much
higher percentage of suspended sediments than can straw bales. While the faiture rate of silt
fences s lower than that of steaw bale barriers, there are many instances where silt fenees have
In'eu improperly installed The I'ollomng byon and insiallation guidance can improve

e ¢ and should be foll

®  Use principolly in nreas where sheet flow occurs

®  Don'tuse instivams, channels, or anywher flow is concentrated Don't use silt fences to
divert flow.

»  Don'tuse below slopes subject ta creep, elumping, or landslides

a  Select flter fabric (hat retains 85% of soil by weight, based on sleve analysis, but that Is not
finer than an equivalent opening size of 70

n  Instoll along a bkevel contour, so water does tol pond imore than 1 5 ft at any point along the
#ill fenee

®  The miaxionun length of slope draining 1o sy point along 1he sit fence should be za0 i or
less

8 Themaximnm slope perpendienlar to vhe tence line should be 121

Silt Fence SE-1

2018 Catiforia Sloimwotrr BHP Handbook Jamiary 2000
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®»  Provide sullicient room for mnoff to pond behind the fence and 10 allow sedilment removal
equiptnent to pass between the sik fence and toes of slopes ar ot obstructions About
1200 A= of ponding area showld be provided for every ache dralning to the fence

= Turp the ends of the filter fence uphill in prevent storemvater from fowing arowisd the feme

disturbed

s Leavenn area i 1y down lupe from the fence where

feasible

or

& Siit fenwes should remain in place until the disturbad area is permanently stabilized

Design and Layout

Selectivn ofa filter fabric is based on il condilions at the construdion sile (which afTect e
equivalent opening size (KOS} fabric specification) and characteristics of the support fence
{which allect the choice of tensile strength) The designer should specify a filter fabric thal
relains 1he soil found on the constriction site yet that it has openings large ennngh to pennit
drainage and prevent elogging  The following eriterin is reconunended for selection of the
equivalenl opening size:

1 If o percent or less of the soil, by weglil, will pass the U.8 Standard Sieve No._ 200,
seleel the ROS to retain 85 % of the soil. The EOS slould not be finer than KOS 70

2 For all otlier s0il types, the EOS shauld be no larger than the openings inthe US
Standard Sieve No. 70 except where direct discharge Lo a siresn, lake, or wetland
will acenr, then the FOS showld be no larger than Standard Sieve No, 100,

To reduce the chanve of elogging, it is preferable to specify n fabric with openings s lnge as
allowed by the criteria. No fubric shonld be specified with on EOS smaller than US Standnrd
Sieve No. 100, 1785% or more of a soil, by weight, prases through the openings in a No 200
sieve, flter fabric should not be used. Most of the particles in such a soil would nol be retained
ifthe EOS was too large and they would ¢lag the fabric quickly if'the EOS were sinall enough lo
eaplire Ui sodl

The fence should e supported by n plastic or wire mesl it the fabric selected dees not have
suMcient strength and bursting strength characteristies for the planned application (as
reenmiiended by the fabrie manufacturer) ¥ilter fabric material should contain uhraviolet
inldbitars and stabilizers to provide nininionun of six momhs of expecled usable constmetion
like o & temperature range of 0 *F w0 120 °F

w  Layout inaccordance with attached figures

w  Porslupes steeper than 2:1 (FH:V) und Lthut contuin a lugh numlwr nfmck- or Inmu dm clody
thnt lend to dislodge, it may be necessnry to instnll additional pmtection i
adjacent ta the bottom of the slope, prior 1o installing silt fence  Additional protection may
be wehinin link fencee or g coble ferice

u  Turalopes adjacent to sensitive receiving waters or Enviroimentally Sensitive Arear (ESAs),
&ill fence should be used in conjunction with erosion control BMPs

Janvary 2003 Caltioinia Sloinwates BRP Haidook JolB
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SE-1 Slit Fence

Materials

Sib fence fabeie should be woven polypropylens with a ik width of 36 10, sl n
minimum tensile strength of 100 Tb force. The fabric ll-uuhi conform to the requirements in
ASTM designation Dtz and shold have an integral reinforeement The
reinforcement layer should be a polepropylene, or equivakent, net pruvnlt\l by the
mamifacturer. The permittivity of the fabric should e between 0.t sec* and 0,15 060 i

e with the requi i ASTM desiguation Dyags

Wood stakes should be comme rcial quility haber of the site and shape shown on the plans
Eanch stake should be free from decay, sphits or cracks longet than the thickness of the stake
of other defects that wouk] weaken the stakes ainl cause the stakes to be structurally
unsuitable,

Staples uaed Lo fsten the frnoe filirie 1o tie stakes should be wot less thai 1.75 in. brg and
shaukl be fubrieated Crom 35 gauge or heavier wine, The wire used to fasten the tops of tie
stakes together when jolning two sectiots of fence should be 9 gauge or beavier wire.
Galvanizing of the Fastening wire will not be required

There are new products that may wse prefabricated plastic bolders for the st fonce and use
bar reinforcement instead of wood stakes. 1f bar reinforcement is used in leu of wood
stakes, use number four or greater bor. Provide end protection for any exposed bar
reinforcerncnt

Installation Guidelines
Silt fences are to be d on a kevel cont. Sufficient nrea should exist behind the fence
for ponding to oceur without fleoding or overtapping the fence

A trench should be excavated approximately & in. wide and 6 in deep along Lhe line the
proposed sill fence,

Bottorn of the silt fenee should be keyed-in a minimum of 12 in.

Posts should be spaced a maximurn of 6 f apan and driven securely into the ground a
niinimum of 18 in. or 12 in. below the botton of the (rench

Whicit stundnrd steength filer faliric i vsed, i plastic of wire mesh suppont fence should be
fistencd securely o the upalope side af posts using heavy - duty wire staples at least £ I
tong The meshsbould extend into the troneh. When extra-steengtb filter fabric and closer
posl spacing are used, the mesh support feuce may be eliminated. Fiher fabric should be
purehased in a long oll, then ent to the length of the barrier. When joints sre necessaty,
filler cloth should be spliced together ondy ol a support post, with aminimuim 6 in. everlap
and both ends securely fastened to the post

The trench should be backflled with compacted native material

Consruct slh fences with a setbach of ai least 3 ft from the toe of a slope. Where aslht fence
in determined 10 be pol practicabile due to specific site conditions, the sili fence may be
corstricted al the toe of the slope, but should be corstructed s fiar from the toe of the slope
ns practicable Silt fonces close to the toe of the shope will be less effective and difficult to
maintain

Ao B Califormia Stornrwstes BHP Handbook January 2003
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Silt Fence SE-1

Construct the kength of each reach so that the change in base elcvation along the reach does
not exceed 1/g the height of thie barrier; it no case should the reach exceed goo ft.

Costs

Average annual cost for install 6 month useful kife). $7 per
linen] foot ($B50 per drainage acre) Rup of coat is 33 50 - $9.10 per lineal foot

P and

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

®  Repairundereut silt fonces.

#  Repair or replace split, 1orn, shimping, or wesihered fabric. The lifespan of silt fence fabric
i generally 5 to 8 months,

®  Silt fenwes that are damnged and become jtable for the | d purpoxe should be
removed from the site of work, disposed of, and replaced with new silt fence barriers

= Sedimen thal accumulates in Lhe BMP must be periodically removed in order to mainiain
BMP effectiveness. Sedlment should be reimoved when Lhe sediment sccumulation nachu
one-third of the barrler hei@,hl Sedi d during may be Incorp
ino eartlwork on the site or disposed et 20 appropriate Jocation

®  Sik fences should be left in place until the upstream area is permanently stabilized. Until
Ahen, the sikt fence must be inspected and manintained

8 Holes, depressiors, or other ground disturbance eaused by the removal of the sik fences
should be backfilled and repaired
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Description and Purpose Setmet @
A fiber rall consists of straw, flax, or viher similar materials Nuriens
bound into & tight tubular roll. When fiber rolls are placed at Tr

the toe and on the face of slopes, they intercept runoff, reduce -

its flow velocity, release the runol ss sheet flow, and provide

tentoval of sediment from the runoff. By interrupting the Bacturla

length of a slope, fiber rolls can abo reduce erosion. m"""
Sultable Applications

Fiber rolls may be suitable: Potential Atcarnatt

w  Alongthe toe, top, face, and ol g’:dc breaks of expored and SE-1 SH Force
etudible shopes to shorten shapse et h and spread runoff as
sheet fllow SE-6 Growrl Dag Barm

® Al the end of @ dowpward slope where it transitions o a SE-0 Stymv Bale Bawier
steeper slope

m  Along the perimeter of a project
®  As check dwus In unlined ditches
a  Down-slope of exposed s0il areas
®  Around tempomry stockpiies

Umitations
a  Fiber rolls are not effective unless trenched

Janusry 2003 Caornia Stormeaier BHP Handbook 1ol d
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SE-5 Fiber Rolls

u  PRiber rolls 81 the loe nf-lnpﬁ greater than 5:3 (H'V ) should be a ininimum of 20 in.
diameter or ity Lhe satne p {on (i e. sacked sntaller diameter fiber
rolls, etc )

a  Difficult to move once saturated

a  1fnol properly staked and trenched in, fiber rolbs could be transponted by high flows.
. Fiber rolls have & very limited sediment caplure zone:

= Piber rolls should not be used onslopes subject to ereep, shumping or landslide

Implementation
Fiber Roll Muterials
u  Fiber rolls should be either prefabricated rolls or rolled tubes of erosion coutrol blanket.

Assembly of Field Rolled Fiber Roll
®  Rolllength of erosion control blanket imo a tube of minbum 8 in. diameter.

w  Bind roll at each end and every 4 A along length of roll with jule-type twine

Installation
= Locate fiber rolls on Jeve) contours speced as follows:

Slope inclination of 4:1 (H:V) ot atter: Fiber rolls should be placed at a maximum
interval of 20 &

Slope inclination between 4:1 and 2:1 (H:V): Fiber Rolls should be placed at 8 maximum
mterval of 15 ft. (a closer spacing is more effective).

Slope inelination 2.1 (H:V) of greater. Fiber Rolls should be placed at a maxinwm
interval of 10 11, (a closer spacing is more effective)

& Turnthe ends of the fiber roll up slope to prevent runoff from going around the roll

»  Stake fiber rolbs into a 2to 4 in. deep trench with a width equal to the diameter of the fiber
roll

Drive slakes a1 the end of each flber roll and spaced 4 ft maximum on center

Use wood stakes with & nominal ¢lassification of 0,75 by © 75 In and minimun length of
24 in.

®  Ifmore than one fiber roll is placed in a tow, the rolls should be overlapped, not abutied

Removal
= Jtiher rolls are typically left in place

Fiber Rolls SE-5
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= Iffiber rolls are n-mnvcd, collet and dispose of sedanem accwnulation, and fill and
holes,

P , dep or wy other ground disturbance 1o blend with
adjacent gmund
Costs
Material costs for fiber rolls range from $20 - $30 per 25 ft roll
1 ction and Mal

[ ] Ijnprcl BMPa prior 1o foreeat raln, dally during extended rain events, after rain events,
weekly during the riiny season, and at two-week Intervals during the pan-miny season

® Repair or replace split, torn, unmavellng, or slumping fber rolls

" Iflhf ﬂbe-r roll bs used s sediment capture deviee, or ns nn emsion contiol deviee 1o
Tows, that fotes in the BMP must be periodically removed
i order to makntain BMP effectiveress. Sediment should be removed when sediment
nceurmilition reaches one-lalf the designoted sediient storoge depth, usually one-halfthe
distance between the top of the fiber roll and the adjacent ground surface. Sediment
removed during maintenance may be incorpomted ito earthwork on the site of disposed m
an appropriate location

® Iffiber rolls are used for erosion control, such as in & minj check dam, sedimem removal
shionld 1ot be required ns kg as the system cotinues to control s grale. Sediment
comrol BMPs will likely be required in conpunction with this type of application,
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SE-5 Fiber Rolls
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Street Sweap!ng and Vacuuming SE-7

Description and Purpose Sodment
Street sweeping and vecuuming inchudes use of self-propelled Nusiens
and walk-behind equipment te reniove sediment fron: strects Tomh
and roadways, and tu clean paved surfaces in preparation for Melals
final puving. Sweeping and vacuuming prevents sediment from Bactela
e project site from ing stonn drains or receiving waters O sl Gromse @
Sultable Applications Organics
Sweeping and vacuuwn ing are suitable anywhere sediment is
tracked from the pmject site onto public or private paved potertial Alternatives
streets and roads, typically ak points of egress Sweeping and EotEntisl Atsmatives
i licable during preparation of paved None

vmn 14
surfaces for finnl paving

Limitations
Sweeping and vacuun lng may not be effective when sediment
s wet or when tracked sail is caked (caked s0il may need to be
scraped loose)

Implamentation

@& Controlling the number of points where vehicles can kave
he sike will allow sweeping and vacuuming efforts ta be
focused, nnd perhaps save money,

»  [ospect putential sedime nt tracking Jocations daily

u  Visible sedinient tracking should be swept or vacuumed on a
daily basis

Banuary 2003 Calfornia Stommealer BHP Handbxok iat2
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SE-7 Street Sweeping and Vacuuming

® Do not use kick brootns or sweeper attachmeits. These tend to spread the dint mather than
remove il

@ 1f nol mixed with debris or rash, consider incorporating the rentoved sediment back into

the project

Costs

Retnl rates for self-propelled sweepers vary depensdbig on hoppet size and duration of rental
Expect rental rates from $58/hour {3 yd) hopper) to $88hour (9 yd? bopper), plus operator
oosty. Hourly production rates vary with the amount of area to be swept and st of
sediment. Malch the hopper size 1o the area and expect sediment load to minimice tisne spent
dwnping

®  Irapect BMPs prior ta farecast rain, daily during extended rain evenls, afler rain events,
weekly during the ralny season, and at t ki b during the iny scason

8 When sctively in use, points of ingress and egress must be inspected daily

a  When tracked ot spilled sediment is observed outside the construction limits, it must be
removed at least daily More (requent remaoval, even continuous removal, may be required
in some jurisdictions

= 3¢ carefll not 1o sweep up any unknown substance o5 any object Lhat niay be potentially
luzardous

o Adjust brooms frequently; maximize efficiency of sweeping operations
®  Alersweeping is fnished, properly dispose of sweeper wastes at an approved dwnpsite
References

Quality [Handbouks - C ion Site Best M Prrctices (BMPa) Manual,
State of Californin Deparuncnt of Transportation {Caltrans), November 2000

Labor Surcharge and Equipment Rental Rates, State of Californla Dep nt of Transy i
(Caltrars), Aprl, 2002 - March3), 2003
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Description and Purpose Sedmenl
Storm drain inkt protection consists of 0 sediment filter or an Nurients
imponikling awa arouid or upstream of a stonn drain, drop Trash
inlet, or curb inket, Storm drain inlet protection measures Netay
tem poratily poid nunoff before it enters the storm drain, Bacteda
allowing sediment to seltle. Some filter configurations also
remove sedlinent by filtering, but usually the ponding action ClandGrome
results in the greatest sedement reduction Organics
Sultable Applications —_—
Every storm drain inlet receiving sediment-laden runofi'should ﬂ""""‘—"
De protected SE-1 SN Force
LUimitations S ——
® Draiuage area should not exceed 1 acre SE-0 O Bag Berm
i . $E-8 Smbag Barrier

m Straw b;ll(‘l, w.luk potentially effective, luwe not produced SE-9 Staw Bk Banisr

in practice satisfactory results, primarlly due to lmproper

installation
®  Requites an adequate atea for water to pond without

enemnehing into portinns of the toadway subject o trafic
® Inlet protection usunlly requires other methods of

tempaorary protection to prevent sediment-laden

stormwaler arkl o i-stormwater discharger from entering the

stonm drain sysiein
= Sedimem removal may be difficukt in high Muw conditions or if

rinof'is heavily sediment Inden  1£ high flaw canditions are
Janusry 2003 CaMormia Stoimmales BHP Handtook 1019
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SE-10 Storm Drain Inlet Protection

cxpecied, use other omite sedi ppi hniques in conjunction with inke
protection
s Ireg i is required

a  For drainage areas larger than 1 acre, runoff should be routed to a sediment-trapping device
designed for larger flows. See BMPa SE-2, Scdiment Dssin, and SE~3, Sedimernt Traps

s Fxravated drop inlet sedimenl traps ate sppropriate where relatively heavy flows are
expected, and overflow capability is needed

Implemantstion

General

Large smounts of seditnert may enter the ll« n drain system when starm drains are installed
before the upslope drainage ares is salalized, o8 wheee s adjarent to an existing
storm drain. In cascs of extreme sediment loading, the storm drain itselfmay clog and lose a
major portion of its caparity. To avoid these probb itis Y to preveut sedi from

entering the system at the inlets,

Inlet control meanures presented in this handbook should pot be used for inlets draining more
than ope aere Runof¥ fram larger disturbied areas should be first mouted through SE-2,
Sediment Basin or SF4-3, Sediment Trap. Different types of inlet protection are npproplime for

differend applicath 1i bngonsite itk mdtllrlyprofullct Inlet protection
nuthﬂ;mtprmlﬂrﬁln!!ﬂ: Ahook shaukl be approved by the local

mansgement agency

Design and Layout

Identify existing and planned storm drain infets that have the potentinl to receive sediment-
laden surface runoff, Detennine if stonn drain inket pratection is needed and which methed to
use

= Limit upstvam drainige area to 1 acte maxlnum  Por langer drdww- antas, use SE-2,
Sediment Basin, or SE-3. Sedimeont Trap, up of the indet prot device,

= The key to successful and safe use of slorm drain inlet protection devices i to knaw where
runoll will pond or be diverted

- Determine the sceeptable Jocation nid extent of ponding o the vicinity of the drain inlet
The aceeptobile location and extent of ponding will influence the type sond design ofthe
stonn drain inlet protection device,

Determine the extent of poteatial ranoff diversion coused by the storm drain inlot
protection device. Runoff ponded by infet protection devices may flow around the device
and townnds the ext dowgstream inkt. Insome cases, this s pcceptable; in other canes,
seriim eroalon or downstream property damoge can be coused by these diversiona. The
possibiliny of runaff diverssons will influence whether or not slorm draty inlet protection
is suiable; and, ifsuitable, the type and design of the device

Storm Drain Inlet Protection SE-10

Inket protestion deviee a short distange upstream of the setua) inkt can provide more
eMMicient sediment control, limit ponding to desired arems, and prevent or control diversions

»  Four (ypes of inlet prolection are presouted below. However, it is recognized thal othor
effective methods and proprietary devices exist and may be selected

Filter Pabeic Fence: Appropriote for drainage basins with less than a 5% slope, sheet
fows, and flows undero.g ¢

P < d Drop Inlet Sedi Tmp An d area around the inkt to trap
sediment (SE-3)

- Giravel bag barrier. Used to ereate s sinall sediment trap upstream of inkets on shoped,
pived streets. Appropriste for sheet fow or when concentrated flow may exceed 0.5 €fs,
and where overtoppling is required to prevent flood ing

- Block and Gravel Pifter: Appropriate for flowe greater than o pefe

n  Seket the appropriste type of inlet protection and design as referred to or &9 described in
this fact sheet.

s Provide area around the inlet for water to pond withoul flooding structures and property,

®  Grotes and spaces around all inlets should be sealed to prevent seepage of sediment-laden
water

m  Excavete sediment sumps (where needed) 1 to 2 f with2:) side slopes around the inlet

Insiallation

® DI Protection Type 1 - Filler Fabric Fence - The filter fabric fence (Type 1) protection
is shown in the attached figure. Similar to constructing a sill fence; see BMP SE-3, Sift
Fence. Do mot place filter fabric undermneath the inlet grate since Lhe collected sedanent may
(all into the drain inlet when the fabric & removed or replaced

1 Excavate a trench approxtuately 6 in. wide and 6 in deep along the line of the slit fence
inlet protection device

2, Place 2 in. by 2 in, wooden stakes around the perimeter of the inlet o maximum of 3 ft
apart and drive them at least 18 in. into the ground or 12 In. below the bottor of the
trench The stakes must be at least 48 in.

3. Lay fabric along bottom of trench, up side of trench, and then up stakes. See 8E-1, Silt
Fence, fordetails The masimum ikt fence height around the inbet is 24 in

4. Staphe the Alrer fabrie (for materials and speclfications, see SE-1, Silt Fence) 10 wooden
ntakes  Use heavy=duty wire siaples al least 1 in. in length

6 Backfill the trenchwilth gravel or compacted eanth all the way around

= The location nnd extent ofpundmg. and Lhe extent of diversion, ean usunlly be controlled s DIPr Types- ! Drop Inlet Sediment Trap - The excavated drop
through approg of the jnlct p ion device, In some cases, moving the inlet sediment tcap (Type 2) is shown in the aitached figures. Install filter fabric fence in
2009 Califorria Seosmieates BHP Handbook Jamuary 2003 January 2003 Cavvarria SReonmmaler BHF Hatuitook 30l9
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SE-10 Storm Drain Inlet Protection Storm Drain Inlet Protection SE-10

accordance with DI Protection Type 1. Size excavated trap ta provide a minimum slorsge
eapacity calculated at the rate 67 yd3/ncre of dralnage area

a DI Protection Type 3 - Cruvel bag - The gravel bag barrier (Type 3) is shown in the
figures. Flow from a severe storm should not overtop the curh. In areas of high clay and
silis, use filter fabric and grave) as additional filter media. Comstruct gravel bags in
accordance with SE-6, Oravel Bag Berm, Orave) bags should be used due to their high
permeability.

1. Use sand hag made of geotextile fabric (uot burlap) and ll with 0 75in rockor 0,26 in
pea gravel

2 Coustruct on gently sloping steeel
3. Leave rootn upstream of barrier for water 10 pond and sediment 1o settle

4. Place several lavers of sand bags — overlapping the bags and packing them tightly
together.

§ Leave gap of one bag on the top row to serve as a spillway. Flow from a severc storm
(e.g., 10 ycar storm) shoukd not overtop the curb,

s DI Protection Type 4 — Block and Gravel Filter - The block and gravel filter (Type )
{5 shown Inthe Myguires. Block and gravel fiers are suitable for eurb dnlets commanly used in
resldentinl, commerciol, and industrial construction.

1. Place hardware cloth or comparable wire mesh with 0.5 In openings over the drop inlel
30 that the wire extends a mininum of 1 it beyond each side of the inlet siructure. 1f
more than nne strip is necessary, uverlap the strips  Place filter fabric over the wire
mesh

@ Place concrete blocks lengthnwise on their sides in o single row around the perimeter of
the inlet, so that 1he open ends fice outward, not pward The ends of adjacent blocks
should abut The height of the barrier can be varked, depending on design needs, by
stacking combinntions of blocks that are . in,, & in, moed 12 in wide, The row of hlocks
thould be at least 12 in but no grenter thana4 in high

3 Place wire mesh over ihe outside vertical face (open end) of the concrete blocks to
prevent stone from being waslied through the blocks  Use hardware cloth or comparable
wire mesh with o 5 in opening

4. Pile washed stone against the wire ancsh to the top of the blocks Use 0750 3 in.

Costs
& Average annual cost for installation and mairenance (onc year usefil Jife) is $200 per inlet.
I clion and

= Inspecl BMPs prior to forecast rain, daily during extended rain evenls, afier rain evenls,
weekly during the rainy season, and at twa-week intervals during the non-miny scason

4otd Calbeis Wosnrmites BHF MRk January 2003
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®  Filter Fabric Pences. 1fthe fabric becomes clogged, torn, or degrades, it shoukd be replaced
Mitke sure the stakes are securely driven in the ground and are in good shape (ie., not bene,

cracked, or spl d, and are by perpendicular o the ground)  Replace damaged
stakes
s GravelFiltes IMthe gravel b cloggeed with sediment, & must be carefull d

from the intet mind eithes cloaned or replaced. Since ¢leaning gravel at a const rudion site
riay be difficult, consider using the sediment-laden stone an (il materinl and put freah stone
around the inket [rmpeet bogs for hobes, gnshes, and smags, aid replace bags os needed
Cheek grove] biygs for proper armngement and displaceent.

n Scdum'm that accumulnlcs in the BMP must be penodnm]]y mnuwd in urdcr to maintain
BMP eff di should be d when the nachu
one-third of the harrier height. Sedi d during mai may be incory
into earthwark on the site ore disposed at an appropriate location

& Remove storm drain inlet protectiou once the drainage area is stabilized

- Clean and regrade area around the inlel and clean the inside of the storm drsin inlet as it
must be frec of sediment and debrix at the time of final inspection

Reforences
r Quality Handbonks - C jon Site Best M, Practices (BMPs) Mamial,
State of California Departme of Transportation (Calirans), Novelber zou0

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Reology, Public Review Drafl, 1991
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SE-10

Storm Drain Inlet Protection
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Storm Drain Inlet Protection SE-10
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Notes

1. For use in clearwd ond grubbed ond in graded arecs

2. Shope hasin s0 thot longest inflow area faces longeat lenglh of trap,

3. For concontroled Mows, shope bosin in 2:1 ratio with langth oriented
towords direction of flaw.
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SE-10

Storm Drain Inlet Protection
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Wind Erosion Control WE-1

WE-1 Wind Erosion Control

Objactivas
EC  Erooion Control
8€  Sedment Cortrol ®
TC  Tracking Cartred
Hil WE WedEisknCotd @)
ng  NonStommaler
Managentent Comrol
wa  WesieMavgement nd
Maletas Pobuion Control
Legen:
& Primary Objectiva
Smy ' B secondary Objective
- I
1=
Targeted Constituents
Description and Purpose
Wi erasion or dust control consists of applying water orother g gl
dust pallinteves i necessary to prevent or slkevinte dust Teash
nuisance generated by enustruction activities. Covering small
stockpiles or areas is an aliermalive 1o applying waler or other
Ausl pallintives Bmteria
OlandGroaze
Suitable Applications Organics
Wind erosion comtrol BMPs are suitable during the following
eansiniclion activities “i‘j.;"“““‘_—‘"““"—"”«"
@& Constructinn vehicle traffic on unpaved mads None
a  Drilling and Mlasting activities
8 Sediment tocking anta ved rands
a  Soib und debris slorage piles
®  Batch drop from front-end loaders
8 Arcas with instahilizad soil
s Final grading site slabihzation
Umitations
®  Watering prevents dust anly for n shorr period and shauld be
applied daily (or mone often) to be effective T—
B Over wateTing may conuse erosion \ 50)
Jammsry 2003 Cafitorrita Stormwales BHP (kindbook Loty
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& Oiloroil-treated subgrade should not be used for dust control beease Uie oil iy migrate
itito drinageways and/or seep into the soil

8 Effectivencss depends on sail, temperature, humidity, and wind veloeity.
®  Chemically treated sub grades may inake the soil waler repellant, interferisg with long-tean

inftration and the vegetation/re-vegetation of the sile. Sonie chemical dust suppressanty
nay be subject Lo freczing and may contain sobvents and should be lundked properly

8 Asphalt, asamukch tack or cliemisal mukh, requires a 24-hoie curing time to avaid
adherence 1o equipnient, worker shoes, ete, Application should be limited because nsphalt
surfucing may evemually inigrate into the drainage system

»  Incompacied aress, watering sud othier hquid dust contol measures inay wash sedinent or
uihierconslituents intu the drainge system

Implementation

General

California's Mediterrancan climate, with shart wel seasons and Jong hot dry seasons, allows the
soils to thoroughly dry out. Iwring tlese dry scasons, construction aclivities are at their peak,
and disturbed and exposed arcas are inereasinghy subjeet 1o wind erosion, sediment tracking
and dust generated by consiniclion equipitent

Dust control, rs a BMP, is a practice that is already jn place for many construction aclivitics

Los Angeles, Ue Nonh Coast, and Sucranienty, among olhers, huve enacted dust control
ondinances for construction activities that canse dust to be transporied heynnd the constiction
project propenty line

Recantly, the State Air Resotrees Congrol Board has, under the authority of the Clean Air Act,
started to address atr quality in relstion to inhalible particulate matter kss than 10 microns
(PM-10) Approximately g0 percent of these small particles are considered 1o be dust. Existing
dust control regubitions by locil agencies, municipal departments, public works department,
wind public health departments are in place in some regions within California

My knwead agerwies requive dust contiel inonler o coiply sith local nissine kiwy, opawity
Laws (visibility imp, Yand the requi of the Clean Air Avl. The following are
measurey that local agencies may have already inplemented as requirenments for dust esntrol
from contractors:

«  Construction and Grading Peninits. Require provisions for dust control plasis,
®  Opurity Emission Limnits. Enforee compliance with California air pollutivn control Jaws
& [nerease Overall Enforceiment Activities: Priority given to eases involving eitizen complaints.

a  Maitain Ficld Application Records: Require records of dust control measures from
cuntriclor,

8 Stormwaler Pollufion Prevention Plan: (SWIPP). Inlegrate dust conlrol inensures into
swere

—
Teod 3 Calkpina Stomwabis DHP Hondtook Jammeaty 2003
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Wind Erosion Control WE-1

WE-1 Wind Erosion Control

Dust Control Practices
Dust control BMPs generally stabilize expoesed sutfuces aud minimize nelivities that suspein) or
trock dust panticles. The fullowing abke shows dust control pructices that cin be applied to site
conditions that cause dust. For lwavily traveled and disturbed arens, wel suppression
(walering), chemical dust suppression, gravel asphalt surfacing, temporary gravel cotstruction
rnlnmcrs «pupnu-nl wash-outl areas, and haul truck covers can be employed as dust comrol
ur vegetation and can be employed for areas off
accasional or na comstruction traftic. Preventive measures would inclide minim ing surface
areas Lo be disturbed, limiting onsite vehiele traffic to 15 mply, ond contrelling the number and
aclivity of vehicles on asite at any given time,
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Additional preventive measires snclude:
& Scheduke construction activities W minimize expos2d area (EC-1, Scheduling)

8 Quickly stabihize exposed soils using vegetalion, mulehing, spray-on adhwesives, caleium
chloride, sprinkling, and stone/gravel layvering

»  Identify nnd stabilize key access puints prior 1o commicneeinen! of construclion
= Mudmize the impact of dust by antwipating the diceelion of prevailing winds
®  Direet most construetion irallic 1o stabilized rordways within the project site

s Water should be applied by means of pressure-type distributors or pipelines equipped with a
spray syslem or hoses and nozzles that will engues even dstnibution

®  Alldistribution cquipnient should be equipped with s postive means of ghutofl

o Unlkess water is applicd by menns of pipelines, at Jeast one mobile unit should be avaitable at
alltimex to apply water or dust pathative (o the project

Jaovary 2003 Calilointd Stoimiwates BHP Honxook 3ol s
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®  If reclsimed waste water is used, the sources and discharge must meel California
Department of Health Services waler reclunation critein and the Regional Water Quality
Control Baard requirelents, Non-patable water sliould not be conveyed in tanks or drain
pipes that will be used 1o cinvey potable witter aid there should be no conmection between
potable and pon-patable supplics, Non-potabk: tanks, pipes, and other conveyances should
be marked, “NON-POTABLE WATER - DO NOT DRINK®

®  Materinls applied as temparary soil siabilizers and soil biuders also generally provide wind
erosion conten) benefits

8 Pave ar chemienlly stabilize neeess points where unpaved traftic surfaces adjoin paved roads
®  Pruvide covers for haul trocks transporting materinls tiat contribute to dust
»  Provide fur wet suppression on cleinical stabilization of expowed suils

® Provide for rapid clean up ofacdiments deposited an paved roads. Furnish stabilized
vonstruction mond cotrances and vehicle wash down nneas

®  Stabilize inactive constniction siley usity vegetation or cheimical stabilization methods

5 Limit tw amount of arcax distuthed by elearing and varth inaving operations by scheduling
thege aclivitivs in phuses

‘or chiwmical stabilization, Uiere are many prod ilable for chemicall biliziug gravel
mndun\ s and stockpiles, 1€chemical ‘lﬂhlllu\hﬂl‘l is used, the chemicals should nol create any
wilverse effccts on stannwaler, plant life, or groundwaler,

Costs

Installation costs for waler and cheivical dust suppression are Jow, but annual costs nay be

quite high sinice these measures are effective for ouly a fow hours 1o a fow days

Inspection and Malnt

u Inspeet and verify that activity-based BMPs are in place prior 1o the commencement of
asaciated activities, While activities associated with the BMI’ are under way, inspeet weekly
during the rainy semwon and at tvo-wreek intervals in the noi-rainy seasan to verily
continued BMP implementation

m  Check arens protected to ensure coverngs

u Mo dust contral measures require froquent, often daily, or multiple 1imes per dny
nitention

References
Test Managemen Practices and Erosion Conlrol Manusl for Consinuction Sites, Flond Control
District of Maricopa Connty, Arizona, September 1992

California Air Pollution Control Laws, Califo ruin Air Resources Board, 1992
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Wind Erosion Control WE-1

Stabilized Construction Entrance/Exit TC-1

Caltrans, Standard Specifications, Sections 10, “Dust Contral’; Section 17, "Watering”, and
Sectiot 18, "Dust Palliative”

Prospects for Attaining the State Ambient Air Quality Standards for Suspended Particulate
Matter (PMi0), Visibility Reducing Padicles, $ulfates, Lead, and Hydmge n Sulfide, California
Alr Resources Hoard, April 1991
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Dsscription snd Purpose “smd B
Astabilized construction access is defined by a palnt of Nulerss
enteance/exit o o ion site that Is stabalized to rednce Trmh
the Lracking of mud and dirt onto public ronds by eonslruction
Metals
veldeles
Bxiwia
Sultable Applications OH and Grodss
Use at condruction sites: Organics
®  Where dirtor mud can be tracked onto publie ronds T
8 Adjacent to water bodies Nons

®  Whene poor soils are encountered
m Where dust is a problem during dry weather conditinns

Umitations
s Entrances nnd exily require periodic lup dressing with
additional swoies

o This BMP should be used i conjunction with streel
eweepingon adjacent pulbilic right of way

e Entrances nnd exits should be consinicied on level ground
ulll)'

@ Stiabilized enstniction entrances are rather expensive to
constnict and when a wash rack is licluded, s sediment rap of
same kind must also be provided to collec) wash waler runoff.

r Quality Handbooks ¢ tion Site Best M m Practices (BMPs) Maninl,
State of California Departmemt of Transy ion (Cohrans), ber 2000,
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Stabilized Construction Entrance/Exit TC-1

Implementation

General

A stabilized construction entrance is a pad of aggregate underkin with filter cloth located al any
point wher traffic will be entering or leaving a construction site to or from a public right nf way,
street, alley, sidewalk, or parking arca. The purpose of a stabilized caistniction entrance iu tn
reduce or eliminate the Lracking of sedinient omto public rights of way or streets. Reducing
tracking of sedinents and other pollutants onto paved roads helps prevent deposition of
sediments intn local storm drains and prodietion of airborne dust

Where traffic will be entering of keaving the construction sile, s stabilized construction entnince
should be used NPDES penmits require that appropriale meassures be implemented to prevent
tracking of sediments onto paved roadways, where o significant source of sediments is derived
from mud and dirt careied ont from unpaved roads and construction sites

Stabilized construction emrances are moderately effective in removing sediment from
equipment leaving a conslructjon site. The eutrance should be buitt on level grourd
Advatages of (he Stabilized Construclion Entrance/Exit is that it does reiove some sedinient
from equipment and serves to channel construction trafiic in and out of the site & specified
locarious. Eficiency is greatly increased when a washing rack & included ax part of a stabilized
construction entrmnee/exit

Design and Layout
m  Construct on level gmuid where possible

m Selectjto 6 in dimneter stones
@ Use minimum depth of stones of 12 in. or as recommended by soils engincer
®»  Construct length of 50 ft minimum, and 30 i minimom width

8 Rumble racks constructed of steel panck with ridges and installed in the stabilized
entrance/exit will lielp remove additionad sedinenl and to keep adjueent streets clean.

& Provide ample torning radil m part of the entronee
®  Limit the poinds of enlrance/exit In the constnictinn site
& Limit speed of vehicles to contro) dust

®  Pruperly grade eacli construction entrance/exit W prevent runoft from leaving the
cons! ruction sile

& Route runafl from stabilized emrances/exds through a sediment trapping device before
discharge

= Design stabilized enrance fexdt to support heaviest vehicles and equipment that will use it
& Selectconstruction nccess stabilization {agrregnte, asphaltic concrete, concrete) bused on

longevisy, required perfarmance, and site condilions. o not use asphat concrete (AC)
indings for stabdized lHon atcess/rordway.
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Stabilized Construction Entrance/Exit TC-1

®  [Faggregale is selecied, place crustied aggregate over geotextile fabric 1o al least 12 in. depth,
hndcal

ur place ageregate to a depth nded Ly a ge i ngi Acrushed aggregate
greater than 3 in but simaller than 6 in shoukl be used

s Designate combination or single purpose entrances and exits to tle construction site

®  Require Ui all employees, mbeontracturs, and suppliers wtilize the stabilized construction
access

a  Tmplement SE-7, Sireet Sweeplug and Vacunming, ns needed

a  Allexit loeations intended to be used for miore Lhan a twe-week period shiould have stabilized
construction entrance/exit BM P’

paction and

® Inspect ad verify that aclivity - bused BMPy are in place prior to the conimiencenient of
amsocioted activities While nctivities rssociated with the BMPs are under way, inspect
weekly during the rainy season and of iwo-week intervals in the non-rainy season lo verify
continued BMP implementation

®  Jnspect local roads adjacet to the site daily. Sweep or vaciun 1o remove visible
necumulated sedimen

8 Reinove aggregate, separate and dispose ofsediment If constniction emrance /exis is clogged
with sediment

®  Keep all temporary roadway ditches clear.

& Check for damnge and repair as needed

1 lteplace gravel materinl when surface voids are visible,

a  Remove all sediment deposited on paved roadways within 2 hours
8 Remove gravel and filter fabric a1 completion of construction

Costs

Average anmual cosl for instalkation and innintenance nay vary from $1,200to $.4,800 each,
avernging 82,400 per entraice. Costs will increase with addition of washing rack, and sediment
trap. Withwash eack, cosls mnge from $1,200 - §6,000 eacly, averaging $3,600 per ehtmnce.

Referances
Manual of Standards of Emsion mnd Sediment Contro) Measutes, Assacintion of Bay Arca
Governments, May 1995

Iational Management M ta Control Ne
USEPA Agency, 2007

point Souree Pollution from Urban Arcas,

Proposed Ouidaive Specifiing Matingement Measures fr Sources of Nonpoint Pollution in
Conslal Waters, Work Gronp Working Paper, USEPA, April 1992

Januvary 2000 CoRioinia Stommales BHP {landxook Jole
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Stabilized Construction Entrance/Exit TC-1

Stonnwater Quality Handbooks C ion Site Best Pructices (BMPs) Manual,
Stale of California Departinent of Transpartation (Caltrans), November 2000

Stormwater Mansgement of the Puget Sound Basin, Technical Manual, Publication #91-75,
Wmhington State Department of Bcology, February 1992

Vigginin Erosion und Sedimentation Control Handbook, Virginin Deg of Co. !
and Recreation, Divislon of Sall and Water Cansereation, 1991
Ouid Specifying M M for Nonpoint Pollution in Coastal Waters, EPA

840-B9-002, USRPA, Office of Water, Wuhmyol\ DC, 1993
Water Quality Management Phn for lhe l.nlc Tnhoe Won. Volume 11, Handbook of

Menagement Practices, Tahoe R Agency, Ni 1988
— —
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Stabilized Construction Entrance/Exit TC-1
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Stabilized Construction Entrance/Exit TC-1
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Paving and Grinding Operations NS-3
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Description and Purpose e
Prevent or reduce the discharge of pollutants from paving Nriers

operations, using measures to prevent runon and runoff B
pollution, properly disposing of wastes, and tmining employees
and subcontractors.

Suitable Applications Ol and Groase %]

These procedures are inplemented where paving, surfacing. Orpanics
resurfacing, or aawcutting, may pollute stonnwater runoffor
dischirge to the storm drain system or watercourses

Umitations Nene
= Finer solids are not effectively removed by fikration

systoms
®  Paving opportunities may be limided during wet weather

Implementation
General
8 Avold paving during the wet season when feasible

= Reschedule paving and grinding ectivities if rain i in the
forecast

= Traln empk and sub In polhuti
pmenlmnmdmluﬂ.lon

= Btore materials awny from drainage courses to prevent
stormwater runon (see WM-1, Material Delivery and Storage)

January 2001 California Stommsier BHP Handbook 1004
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NS-3 Paving and Grinding Operations

Prutect drainage conrees, particulnrly in areas with a geade, by employing BMPs 1o divert
vunwiTor to trap and filler sediment

1 paving involves anonsite miximy plant, follow Vie stormwater permitling requirements tor
iudustrial activities.

Stuckplie mnterial removed from roadways away from drain inlete, drainnge ditclies, and
walercourses, These materinks should be stored consistent with W -3, Siockpile
Monagement

Disposal of PCC and AC waste shoukd be in conformance with WHM-B, Concrele Waste
Munagenwent

Saw Cutting, Grinding, und Puvernenl Revnoval

Shovel or vacuum saw-cut shurry and remnove fram gite. Cover or barricade stom drains
during saw catting to contain nlurr\'

When paving involves AC, the following steps slioukl be anplemented to prevent the
discharge of grinding resldue, uncompacied or loose AC tack coals, equipment cleaners, ar
unrelated paving materials

ACgrindingg, picees, or chunks used in embankments or shuukler backing roust not be
allowed Lo enter any stormi dmins o7 watercourses Install silt fence until structure is
stabilized or permanent controls are in place, Exmuples oftemporary perimeter conmls
can be found in RC-9, Eorth Dikes and Drainage Swales; SE-1, Silt Fenev; or SE;, Fiber
Rolls.

Collect and remove all broken asphalt and recycle whei practical Ol or spilled asphah
must be recycled or disposed

Any AC chuinks and picces used inembatkanents must be placed above the water table
and covered by at Jeast o ft of material

Do not allow saw-cul slurey to enter storm drains or watercourses, Residue fmmgnndmg
operations should Ise picked up by menns of a vacuum Lo the grinding

shauld nat be allowed to Row across the pavement, and shanld not be left on the surface of
the pavement. See alsn WM-B, Corerele Waste Management, and Whl-10, Liquid Wastce
Managenrent

Dig out activitics should not be conducted in the rain

Colleet dig out matenial by mechanical or manual methads This material may be reeyeled
for use u3 shoulder backing or base nalerial

17 digout mate rial cannot be recyeled, transporl the materint back to an approved storage
site

Asphaltic Concrete Puving

= If paving involves asphaltic cement conerete, follow these steps:
2004 Califoinia Stoimiwater BHF Handbook Jamiary 2003
Constniciion
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Paving and Grinding Operations NS-3

Do not allow snnd or gravel placed over new axpliah to wash into storn druns, streets,
of creeks. Vicuuin or sweep lovse jnd and gravel mid properly dizpuse of this waste by
referring to WM-j5, Snlid Waste Management

Ol asphalt inust be disposedt of properky. Collect and rom
the site and recyele whenever possible

allbroken asphah from

Portlund Cemncnt Concrete Paving

® Do nal wash sweepings from exposed aggregate concrete Info a storm drain system. Callect
and return to aggregate buse stockpile ar dispose of properly

& Allow aggregate rine to settke. Then, euher allow rinise waler 1o dry i a teniporary pil as
described in WM-8, Concrete Waste Managenment, or pump the water to the sanitary pewer
IFallowed by the loeal wastewater antharity.

Sealing Operations

»  During chip scal application and 1y uperati or peiruk covered
nggregate must not be allowed (o enter any storm drain or water courses Apply temparary
perineter controls until structure is stabilized

& Drainage inlet siructures and manhoks should be covered with filler fabric durg
application of seal coal, tack coat, slurry seal, and fog seal

®  Scal cont, 1ack comt, slarry seal, o fog seal should not be applied if rainfall is predicted to
oceur during the applicution or curing period

Paving Equipment

& Leaks ond pills from paving equipment cas contain toxic kvels of lieavy metals and oil and
grease. Place drip pans ar abrarbent mimorials under paving equipment wlien not invse,
Clean up spilk with absorbent materiak rather than burying. See NS-10, Vehicle and
Equipment Muintenanee, WM-4, $pill Prevention and Contral, and WM-10, Liquid Wasie
Managenient

8 Substances useld to cont asphalt transport toacks, and asphalt spreading equipment should
nat cantain soap and shauld be non-foaming and nop-taxic.

& Useunly non-toxic substunces to coat asphall trausport irucks nnd asphall spresding,
cquipment

& Paving equipivent pnrked oisite should be parked over plastic W prevent svil
cnitaniinalion

®  Clean asphalt coated equipment offsite whenever possible. When cleaning dry, hordened
asphalt from equipment, manage hardencd asphah debris as described in WM-5, Solid
Waste Managemenl Any cleaning ousite should follow N$-8, Vehicl: and Equipment
Cleaning.

January 2003 Calloimia Slotmwater BHP Hindbook Jol4
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NS-3 Paving and Grinding Operations

‘Thermoplastic Striping

Themoplastic striper and pre-heater equipment shutoffvalves should be inspected to
ensure that they an wosking properly to prevent kaking thennoplastic from entering drain
inlets, the storimwater drainage system, or walereourses.

Pre-heaters should be filked carelully to prevent splashing or spilling of ot lImnnupluMl'
lLeave six incles of space a1 thwe lupufllu- heal iner when filling ¢ p to
allow rooins for materind to move whenthe vehicle is deadiwaded

Do pot pre-heat, (raisfer, or load themoplastic near drain inlets or walercourses

Clenn tnuek beds daily of Toose debris and melted thermoplastie: When possible, recyele
thermaplastic nioterial

Raised/Recessed Pavemaeni Marker Application and Removal

= Do notiransfer or load bitumninons malenal near drain inlets, the stonmwater drainage
BYBLCIN, OF walercaurses

B Mehing tanks shanld be loaded with eare and not filked 10 beyond six inches from the lop to
leave room for splashing when vehicle is deadhoaded

8 When servieing or flling sielting tanks, ensure all pressure is rebeused before removing lids
to avoid spills

&  On large-scale projects, nse mechanical o manual el hinds 10 collect exeess bituminous
material from the roadway after removal of markers

Costs

8 Allofthe abave are low cost measures

Inspection and Malnt

®  Inspeet and verity Lhat oetivity-based BMPs are in place prior to the commencement of
ussociated activities. While activities associated with Lhe BMP ave under way, ulspccl weekly
during the rainy season and at two-week intervals in the non-rainy scason to v
continued BMP implemenintion

m Keep umple supplies of drip pans or absorbent materink onsite

& Juspect and maintain machinery regularly to ininimnize keaks and drips

References

Blueprint fur a Clean Buy: Best Munugenient Practices to Prevent Stonnwater Pollution from

Construction Relited Acti

Santa Clara Valley Nonpoint Source Polhation Control Progrun,

1995

Hot Mix Asphalt-Paving Handhook ACa50/5370-14, Appendix [, U § Anny Carps of Engincers,
duly 1991

Stonmwater Quality Handbooks - Construction Site Best Management Practices { BMIPs) Monual,
State of Calilornin Departiient of Trans portation (Caltrans), Novewber 2000
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Vehicle and Equipment Cleaning NS-8

8F  Sedment Control

TR Tisching Cortiol

WE  Wind Erosion Corbol
NenStommater

¥ \ougmenConol &

w Wocte Marugeenert and
IWhatertats Pobubon Control

tagand

B Primary Obfective

E secondsry Objective

Targetad Constituents

Description and Purpose Sedment
Vehicle und equipment cleaning procedures und practives Nuhriens a2
eliminale or reduce Uie discharge of pollutants to stormwater Tioh

frum vehicle and equipment ckeaning operations. Procedures Netats

and practices inchude but are nol Jimited to: usiug offsite .

facilities, waslng in designated, contwned sreas only; L)

eliminaling discharges to the storm drain by infikrating the Ol and Grease n
wash water, and trainiag cinployees and subconiractors in Organics
proper cheaning procedures,

Sultable Applications Pote

‘These pracedures are suitable on all const ruclion sites where Nane
vehiele and equipment cleaning is performed

Limitations

Even plosphale-free, biodegradable soups have been shown to
be toxie to fish hefare the sonp degmdes. Sending
vehiclesequipment offsite should be done in corjunetion with
TR-1, Stabilized Constructivn Entrance /Exit

Implementation

Other aptinns to washing equipiment onsite inchide coutracying
with cither nu offsite or mobile commercing washing business
These businesses may be better equipped 1o handle and dispose

of the wish walers properly. Performing this work offsite cnn
alwo be econvmical by ehiminating the need for nseparate wnshung
aperation opsite

I waslung opermiions are to take place onsite, then

Januny 2003 Caltoinia Somimatey BHP Handtook 103
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NS-8 Vehicle and Equipment Cleaning

8 Use phosphate-frev, bindegradable soaps
»  Educate employees and subcontractors on pollution prevention measures

® Do not permit steont cheaning onsite. Sleam cleaning can generate significant pollutat
rosice i rales

a  Cleaning of vehicles and equipment with soap, solvents or sten should not accur on the
project site unless resulling wastes are fully contained and disposed of. Resulting wastes
shnuld ot be disclnrged or buried, and must be captured and reeyeled or disposed
necording to the requirements of WM-10, Liquid Waste Management or WM-6, 1]azardous
Whaste Management, depending on the wiste llmmcl n;l.lcs Minimize use uf!ul\'enls Use

of divgel for vehicle und equi cleasing is prol d

= Allvehicles and equipment tlat regulurly enter and leave the construction site must be
cleaned ofisite

o When velick and equipment washing and ckeaning must occur ongite, and the vperation
cannnt be located within a structure or building equipped with oppropriate disposal
facilitics, the outside cleaning area should have the following characieristics:

Located away from stonm drain inlkels, age facilitios, or

Paved with concrete or asphak and bermed tn contnln wash walers and to prevent runon
and runofl

Configured withasump to allow collection and disposal of wash waler
No discharge of wash waters to storm drains or watercourses
Used only when necessary

a  When ¢leaning vehicks md equipment with water

Use as little waler as possible High-pressure sprayets iay use less water than a hose
and should be cansldered

Ja¢ posilive shuloffvabe lo minanize water usage

Facility wasli racks should discharge to a sanitary sewer, recycle system or ather
approved dizcharge system ad must il discliarge to Uie stonn drainage system,
walerconrses, or to groundwater

Costs

Cleaning vehicles and equipmient at an offsite fociliy mny reduve overull costs for vehicle md
equipment cleanitig by eliminating the need W provide sinilar services onsite. When omsite
cleaning is needed, the cost 1o esiablish appropriate facilities is relatively low on larger, long-
dumlivn projects, and imoderale to high onsmall, short-duration projects

—
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Vehicle and Equipment Cleaning NS-8

Inspection and Maintenance

& Inspect and verify that activity-based BMPs are in place prior to Ui commencement of
nesocinted activilies. While netivities msovialed with the BMP are under way, inspeet weekly
during the rainy scason and at tan-weeh intereals in the non-rainy scazon to \ent)
contimied BMP implementation

w  luspect BMPs subject 1o non-sturmwaler discharges daily whike son-stomwater disclunges
oceur

o Inspection and maimenutce is minimal, although soine bepu repair may be necessary

" \hrough 1thed

®  Monitor eimploywes and the wn of the consto Lion pruject
o ensure appropriate proctices are being nnpkmemed

®  Inspect sump regularly nid remove liquids and sedimet as needed

& Prohibit employecs and subcontraciors from wishing personal vehicles and equipment on
the construction sile,

References
Stormwater Qualiy Harkdbooks - Constniction Site Best Management Practices (BMPs) Mamal,
State of Colifornia Department of Trwisportativn ({Caltrans), Noveniber 2000,

Swisher, R D). Surfactant Biodegradation, Mareel Decker Corparalion, 1987,
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Vehicle and Equipment Fueling NS-9

NS-9 Vehicle and Equipment Fueling

Targeted Constituants
Description and Purpose TS
Vehick equipment fieling proceduncs and practices ane Nufrients
de\gned 5 prevent fuel spills and keaks, and reduce or Trh
of: r. This canbe Melsis
accomplishied by using vffsite fucdides, fucling iu designated e

areas only, enclosumor covering stured fuel, mplenentiog spill

controls, mid training employees and subeontractors in proper Ollsmd Grease

fucling proceduncs Organics

Sultable Applications e S —
Twse procedures are snitable on all vonstruction sites whwre m_ r
vehicle nnd equipnient fueling takes place None

LUimitations

Omite vehicle and equipmem fucling shoukl onke be used
where it i impractical to send vehicks and equipment offsite
for fueling  Sending vehicles and equipment ofisite shonld be
done in canjunction with TR-1, Stubilized Coitruction
Futranee/ Exil

Implementation

u  Use offsite faeling stations ns much as possible. These
husinesses are better equipped to handle fucl and spills
properly. Perfonning thix work ofBite ciun alsw be
ceonomicnd by eliminming the need fur o separte fueling
area ol nsite.

& Discoutage “topping-oft” of e tanks

Javwsry 2003 Cabotnia Slonnwalke BHP 1landtook 10l
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&  Absorbert spill cleanup materials and spill kits should be available in fiucking arcas and an
fueling trucks, and shuul be dispased of properly afler nse

®  Drip pans or alisorbent pads should be ueed during vehiclu and equipment fucling, unless
Wie fueling is performed over an impermenble surface in a dedicated fucling area

& Use absorbent materinls on sinall pilb. Do not bose down er bury the spill. Remese the
odsorbent materials promptly and dispose of properky:

u Avoidmohile fueling of mobile construction equipment araund the site; rather, transport the
equipment to designated fueling areas. With the exception of tracked equipment such as

bulldozers and large excavators, most vehicles should be able to travel 1o a designited area
with litte lost time.

w  Truin employees and subcontracters in proper fueling and cheamip procedures

® When fucling must take place omvite, deaignate an arca swvay froin drainsge courses to be
wsed. Fueling sreas should be identified iu the S\WPPP

s Dedicated fueling arers should be protected from stonmwater runon and runoft, and should
be located at least o R away from downstream drainage facilities and walercourses Fueling
must be performed on levelgrade areas

8 Pmtect fueling areas with berms i dikes te prevent minnn, ranofl, and to contain spills

m Nozzles used in vehick and equipment fueling sheuld be equipped with an automalic shutoff
to control drips  Fueling operations shonld not be keft unattended

8 Use vapor mecovery nozeles (o help control drips as well as air pollution where sequired by
Air Quality Management Districts (AQMD)

»  Pedeml, state, and Jocal requircients should be observed fur any stationary above grownd
slorage tanks.

Costs
®  Allofthe abave measires are low cast except for the capital costs of above ground 1anks that
meet all local envitommental, zoning, and fire codes.

p and

a  Vyhicles and equipment should be inspected each day ofuse for leaks. 1eaks should be
repaired immediately ar problem vehicles or equipment shonld be remnaved fram the project
Bite

8 Keep ample supplies nf spill cleoimip moterials onsite

&  Immediately clean up spills and properly dispose of contaminated safl and cleamip
materials

20f3 Callfoinis Stoifmwatat BHP Handook January 2003
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Vehicle and Equipment Fueling NS-9

References

Blueprint for a Clean Bay. Best Managenient Practices o Prevent Stomiwater Pollution from
Comstruction Related Activitics, Sama Clarn Valley Nonpoint Sourve Polhition Cotrtrol Program,
1995

Consinl Nonpoint Pollition Control Prograny: Progmm Development and Approval Quidanee,
Working Gronp Working Paper, USEPA, April 1992

Stormwater Quality Handbooks - C ion Site Best M. Practices (BMPs) Manual,

State of California Department of T {Caltrans), N ber 2000

P

Stormyater Management for Constniction Activities, Develo ping Pollution Prevention Plans

and Beet Mansgement Practices, EPA 832-R-g2005, USEPA, April 1992

Deascription snd Purpese Targeted Co ants
Prevent, reduce, or elinui the diach of poil from Sediment @
muderinl delivery and stomge to Lhe stomiwater aysteis or HNurlenty a
watercourses by minimizing the storage of haaardous materials Trmh a
nmue :mrlng materinls in a designated area, installing Mptals a
Jucting regular inspections, aud Bacioria
1raining empluym and lllhmmmﬂnrl Ol and Gromse (-]
This best management practice covers anly materkl delivery b 2
aud storage. For other infarmation an materials, see WM-2, N
Materisl Use, or WM-4, Spill Prevention and Control, For Potential Altematives
information on wastes, soc the wastc management BMPs in this -
section
Suitable Applications

These procedurcs are suitable for use at all comstnuction sites
with delivery anid storge of the fallowing mmtoriak:

Soil stabilizers and binders

Pestlcides amd herbicides

Pentilizers

Detergems

Pluster

Petroleum products such as fuel, oil, and grease

Asphalt and concrete com ponenls

January 2003 Cadioerda Somimaber DMF Dok, Januwy 2001 Callomia Sommwater HHP Handxook 105
Construchion Conslructinn
wvrm gatarghamiooks com o cabimidvidbocka com

WM-1 Material Delivery and Storage

®  Jiazardous chemicals such s acids, ime, ghies, adhesives, paints, solvents, and ciring
vompounds

u  Coucrete compounds
®  Other materials that may be detrimental if relensed ta the environment

Umitations
s Space limitation may preclude indoor storage

m  Storage sheds oRen must meet building and fire code requirements

Implementation
The following steps should be 1aken to minimize risk:

®  Temporary storage ateashould be Incated away from vehicutar traffic
& Material Sufety Data Sheets {MSDS) should be supplied for all inaterials stored
®  Constructlon site areas should be designated for material delivery and storsge

s Materinl delivery and storage areas should be located near the constretion entrances, away

from waterwuys, if pussible
Avoid Lransport near drainage paths or walerways
Surround with carth benis - Sce RC-9, Earth Dikes and Drainage Swales.
- Place in an area which will be paved
s Storage of reactive, ignitable, or Mluvmiable liquids must comply wnh the fire codes of your
area, Comact the local Fire Marshal ta review site and prop

slomge area tu determine speeific requi See the Flammable and Combustibh
Liquid Code, NFPA30

®  Anupto date invertory of materiale delivered and stared onsite should be kept.
®  llazardous nuteriab storage omite should be minbinized
u  Hazardaus meteriab should be handled as infrequently as possible

& During the rainy seasor, consider storing mnlerials in a covered area Store nisterials in

wecondary containments such as carthen dike, horse trough, or even a children’s wading pool

for non-namw mulerlnls such as detemms oil, grease, md paints Small amounts of
ial may be ily d in "bus bay” trays or concrele mixing tiays

® Do not store chemicals, deums, or bagged niarerials directly on the ground. Place these
ilems on a pallet and, whien possible, insecondary containment

Material Delivery and Storage WM-1

Ifdrims must be kept uncovered, slore them at a slight angle to reduce ponding of rainwster
on the lids te reduce corrosion. Domed plastie covers are inexpensive and snap (o the top of
drms, preventing water fram collecting

Chemicals should be kept in their original labeled containers

Employees and subcontractors should be tralned on Use proper materinl delivery and storage
practices

Employees trained in emergency spill cleanup procedures must be present when dangerous
materials ot liquid chemical are unloaded

Ifsignificant residual materisls nemaln on the ground afier construction is complete,
properly remove niaterials ad anry contaminated soil. See WM-7, Comaniinated Soil
Manngement. 1fthe area is to be paved, pove as soo1 as miaterials are removed 1o stabilize
the s0il

Material Storage Areas and Practices

Liquids, petroleum products, and substances listed in 40 CFR Pants 110, 117, or 302 should
be stored in approved confainers and drums and should not be overfilled Containers and
druns should be placed intemporary containnent facilities for storage

A temporary containment facility should provide for a spill contaimneut vohune able to
conlain preclpitation from a 25 year storm eveut, plus the greater of10% af the aggregate
vahine of all containers or 100% of the capacity of the largest cantainer within its houndary,
whichever is greater

A temporary containment facility shoukd be impervious to the materials stored therein fora
mininwn contact tane of 72 hours

A temporary containnient facility should be ined free of lated rai il
spills. Inthe event of ajiills or leaks, sccumulated rinwater and spilla should be collected
aud plsced into druins. These liqulds should be haidled as a hazardous waste unless testing
determines them to be hazard. All colleqied liguids ar non-t dous liquils should
be sent Lo an approved disposal shte

Sufficlent separation should be provided beiween stored cottainer to allow for apill cleanup
ond ANCIZency response necess

Incompatible materiaks, such as chlarine and amunonia, shoukd not be stored in the same
temporary containment facility

Throughout U rainy season, euch tempurary coutainment facility should be covered during
not-working days, prior to, and during rainevents

Materials should be stored in their original containers and the original producy Jabels should
be maintsined in place it a legible condilion. Damaged ur otherwise illegible labels shoukl
be replaced immediately

—
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WM-1

Materlal Delivery and Storage

Bagged and baxed materinls shonld be stured an pallets and should not be allowed to
aceumulate o the ground. To provide protection from wind and min throughout the rainy
season, bagged and boxed materials should be covered during non-working dave and prior to
and during rain events

Stackplles should be protected in arcordance with WM-3, Stockpike Management
Matcrinls should be stored indours within existing structures or sheds when availabke

Proper storage instructions shwukl be posted at all lines in an apen and conspicuous
Tocation

Au ample supply of approp spill chean up | should be kept near storuge arcas

Also sve WM-6, azardous Waste Munogenient, for storing of hazardous materials.

Material Delivery Practices

Keep an accurate, up-to-date inventory of meterial delivered and stored onsite

to be present when

Arrange for employees trained in spill cleamup p
dangerous materials or liquid chemicals are unloaded

Spill Cleanup

Contain and clean up any spill immediately

Properly remove mid dispose of any hazardous materlals or contanminated soll if significant
rexiduas] materials remain on the ground afles constniction is complete. See WM -7,
Contamimted Soi] Management

See WM-4, Spill Prevention and Control, for spills of chemicals and /or hazardons materials

Cost

The largest cost of implementation nuy be in the constniction of n materiab storage area
that is covered and provides secondary comainment

paction and

Luspect lnd mnfy that unl\nly bnud BMP2 are in place prior to the commencement of
While iated with the BMP are under way, inspect weekly

during the miny seasen and of two-week intervels in the nan-rainy season to verify

continued BMP implementatlon.

Keep an ample supply of spill ckeanup materiaks near the slorage aren

Keep storage areas clean, well arganized, and equipped with ample cleanup supplies a5
appropriate for the materials being stored

Repaiv or replace perinieter controls, conluinment structures, covers, aid liners as needed to
maintain proper finction

L) Caiifornis Stovmwatee BHP Handbook.
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Material Delivery and Storage WM-1

References
Blueprint for a Clean Bay. Best Management Practices to Prevent Stonnwater Polhition from
Comstruction Related Activities; Santa Clara Valley Nonpoint Source Polhition Control Program,

1995

Coastal Nonpaint Pothstion Control Program: Program Developy and Apf | Guid

Workitg Group Working Paper, USEPA, April 1992

Stormwater Quality Handbooks - C: lion Site Best M
State of California Departmient of Trans partation {Caltrans), Noveimber aoco

Practices (BMPs) Mamua),

M for C; Activities, Developing Pollution Prevention Plans

and Best Mamgemenl Practice, EPA 832-R-92005; USEPA, April 1992
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Material Use

WM-2

Material Use

Description and Purpose Sediment
Prevent or reduce the discharge of pollutants Lo tbe storm dmin Nurients
SYSIEm of walETcourses l'min material use by using alternative Trah

I e vnsite, and
umumg employees and subcontrmctors |
Suitable Applications Ol andGreass

This BMP @ suitable for use at all construction projecis. These Organics
procedures apply when the following materials are used or

U [ Potantial Altarnatives
a  Pesticides and herbicides Here

®  Pertilizers

®  Detergents

= Plaster

s Petroleuty products suchas fuel, oil, and grewe
8 Asphalt and otherconcrete components

@  Other luzardous chemieals such s acids, linw, glies,
adhesives, paints, solvents, and curing compounds.

a  Conercle compounds

o Other nuterals that may be detrimentnl if released ta the
enviroiment

January 2003 Catfornia Slormwales BHP Hlandtook.
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Limitations
Safer alternative building and constructlon products may nol be available or suitable in every
Justance

Implementation
The following steps should be 1aken to mindinize risk:

AMinini 4 -,

a use of h onsite

a  Pollow manufacturer Iustructions regarding uses, protective equipnient, ventilatiow,
flaminabllity, and mixing of chemicaks

®  Train personnel wlio use pesticides. The Californio Departnent of Pesticide Regulation and
enunty agriculhiral commissioners license pesticide dealbers, certify pesticide applicators,
and convtuct onsite inspections

® Do ot over-apply fertilizers, herbicides, and pesticides. Prepare only the amount oceded
Follow the recommended usage instructions. Over-application is expensive and
environmentaily hamful Unless on steep slopey, till fertilizers into the soil ratler than
hydeo seeding  Apply surface dressings in several smaller applications, as apposed to one
large application, to allow Lime for infiltration and 10 avoid excess materinl being carried
offsite by mnnff. Do not apply these chewicals just before it raius

® Train einployees and subcontractors in proper material use
8 Supply Materls) Safety Data Sheets (MSDS) for all materials.,

® Dispose of lalex paint and paint cans, used brushes, rags, absarbeit materials, and drop
cloths, when thoroughly dry and are no longer hazardous, with ather constnsction debris

# Do not remove the original product label; it contains important safety and disposal
information  Use the entin product before dimpasing of the container

»  Mix paint Indoors or in 8 containment arca. Never clean paintbrushes or rinse paint
containers into & street, gutter, storm drain, or walercourse  Dispose of any paimt thinners,
residue, and shidge(s) that canmat be recycled, as lnzardous waste

®  For water-based puint, clean brushes to the extenl practicable, and rinse to a drain keading to

a sanitary sewer where pemitted, or imo a concrete waghout pit or temporary sediment

trap. For pil-based paints, clean brishes ta tlie extent practicable, and filier and reuse

thinners and solvenis
®»  Use recycled and less b d il
non-treated lumber, snd other materlals

when L Recyck residual paints, solvents,

&  Use materinls anly where and when needed te complete the constriction activity, Use lnl\-r
alternative materinls as much as possible. Reduce or elimi usc of hazard
onsile when practical

2ol Califointa Storniwater BHP Handbook
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Material Use WM-2

® Requite contmcturs la complete the “Report af Chemical Spray Fonns” when spraying
herbicides and pesticides

s  Keop an ample supply of spill clean up material near use sreas  Train employees in spill
clean np procedures

a  Avold expositg applied materiaks to rainfall and runofunless sufficient time has been
allowed for them 1o dry.

Costs
Allof the sbove are low cast measures

P and

u  Inspect and verlfy that activity based HAIPs are in place prior to the commencement of
associnted netivities, Whils activities assoc iated with the BMP are under way, inspect weekly
during the rainy scason and at two week intervals in the non-rainy season to verify

conthmed BMP implementation.

®«  Mni of this best manag: practice is J

u  Spot check empl and st throughout the job to ensure appropriate practices
are being etnployed.

Refarances

Blueprint for a Clean Bay. Best Manogement Practices to Prevent Stommwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Polhition Control Pmgram,
1995

Coastal Nonpolot Pollition Contral Program: Program Devel and Approval Guid
Working Group Working Paper, USEPA, April 1052

Quality Handbooks - C ion Site Best Management Practices (BMPs) Mamual,
Sate of California Dep of Transp ion (Caltrans), N ber 2000

M for C Activities; Developing Pollution Prevention Plans
and Best Managemen Practice, EPA 8:32-R-92005; USKPA, April 1992
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Stockplle Management WM-3

Description and Purpose Targeted Constituents
Stockpile Manageimont procediires and practices are designed Sadimont =]
to reduce or eliminate air and polhui Nisrienty a

kpiles of soil, paving b such as portlond cement Trmh a
eoncrete (POC) rubble, asphalt concrete (AC), asphalt concrete Mebaly a
rubble, agqregaic hase, aggregate sub buse ur pre-mixed Bacteria
aggregate, mp:lnh moic;'d" (s0 enlled “cold mix” asphall), and 04 and Groms B
pressure treated wo

Orpankes B
Suitable Applications
Implement in all projects that stockpile soil and other Potential Altarnatives
muaterlabs.
Hone
Limiations
None identified
Implementation
F iot ofstockpiles i a y d requ To
properly manage stockpiles:
u  Locate stockpiles 8 minimum of so & away frun
d flows of st drai courses, and
inlets

®  Protect all stockpiles from stormwater runon using a
temporary perimeter sediment barrier such as bernus, dikes,
fiber rolls, eilt fences, sandbag, gravel bage, or straw bak
barriers.

P st

lanuary 2003 Calfornia Stormwarier BHP Handbook iot3
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WM-3 Stockpile Management

Implement wind erosion control practices as appropriate on all stockpiled material For
specific information, see WE-1, Wind Erusion Control

Manage kplkes of Inated soil in d with WMz, G i d Soil
Management

Place bagged maieriale on pallets and under vover.

Protection of Non-Active Stockpiles
Non-uctive stochpiles of the identified materials should be protected further as follows:

Soil stockplles

During the rainy season, soil stockpilkes sliould be covered or protzcted with soil stabilization
and atemporary perl di barricr at all timen

During the non-raity sesson, soil stock piles should be covered or protected with n
temporary perimeter sedianent barrier prior to the onset of precipitsiion

Rockpiles of Pertland cement concrete rubble, asphalt concrvte, asphalt concrete rubble,
aggregate base, or aggregate sub base

During the miny season, the stockpilea shonld be covered or protected with a temporary
perimeter sediment barvier at all times

During the non-raiuy sesson, the stockpiles should be covered or protected with a temporary
perineter sediment barrler prior to the onset of precipitation

Stackpiles of “cold mix*

During the rainy season, cold mix stockpiles should be placed un and covered with plastic or
comparsble material at all times

During the non-raluy season, celd imix stockplles should be placed on and covered with
plastic or comparable material prior to the onset of precipitation

Sockpiles/Storage of pressure trented wood with copper, chromium, and arsenic or
armnonicol, copper, zinc, and arsenate

During the rainy scason, treated woud should be cove red with plastic or coniparable
material at ol tines

During the non-raluy season, treated wood should be covered with plastic or comparable
naterial at all times and cold mix stockpiles should be placed on and covered with plastic or
compamble material prior to Lhe onset of precipitation

af Active Stockpil

Active slockpiles of the ldenllﬂfed malerials should be protected further as follows:

All stackpiles should be protected with a temporary linear sedinient barrier prior to the
onset of precipitation

Stackplles of “cold mix™ should be placed on and covered with plastic ar comparahle
material prior to the onset of precipitation

203 Californa Stoinmwatey BHP Handabook January 2003

Consruction
wwrw catngshandbooks com

Stockpile Management WM-3

Costs
Allof the above are Jow cost measures.

P end

= lospect and verify that activity—based BMPy are in place prior to the commencement of
assoclated activides, While activities associaled with the BMP arc under way, inspect weekly
during the ruiny season and of two-week intervals in the non-rainy season to verify
continued BMP implementation

® Repair and/or replace perimeter controls and covers as needed ta keep them functioning
properly

References

Quality 1{andlLooks - C: ion Site Best M Practices (BMPs) Manual,
Siate of Cali Dep of | P (Caltrans), N ber 2000
ety 2003 CoNiormia Slommales BRP Handbook Jol3
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Spill Prevention and Control WM-4

Spill Prevention and Control WM-4

Targeted Conmtituents

Description and Pnrpou bt B
Prevent or reduce the disch I (0 dral Nutlerds ]
systems or watercolrses from knlu and spills by reducmg the Trmh 2
chance for spils, stopping the source of upills, containing and Metals =
cleaning up spills, properly disposing ol spill materials, and
training employeea ::::Bnm -
This best management practice covers only spill prevention and Orpanks B

control. However, WM-1, Malerinks Delivery and Storage, and

WM-3, Material Use, also contain useful information, —————
particalarly an epill prevention. Far information on wastes, s _POPaNSial Atarnatives
e waste managerment BMPg in this section None

Suitable Applications
This. BMP B smllblc for all comu-udlon proju:u Spill conlml

d marytin
subuumceun stored on Uie cumlmmon site, including U
following materials;

&  Soll stabilizers /hinders
@ Dust palliatives

a  Herbicides

8  Growth inhibitars

s Fentilizers

@ Delclog/anti-icing cheiicals

Jamary 2003 Catlornia Stomwaies BHP Handbook
Consliection
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e Puck
& Lubriconts
s Other petroleum distillates

Limltations
® [nsome cases it may be necessary to use 8 private spill eleanup company,

®  This BMP applics to spllls caused by the contractor and subcontractors

s P I and praveti d inn this BMP are general. Contractor should identify
appropriate pmctm for the specific malcriaks used or stored onsite

Implementation
The fllowing steps will help reduce the stormwater impacts of leaks and spills:

Education

®  Be aware that different materials pollute in differeit amounts. Make sure that each
employee knows what a “significant spill” is for each msderial they use, and what is the
appropriate response for “significant” and “irmignificant® spills

®  Educate empl and sub onp ial dangers to humans and the
environnent from spills and leaks

a  lHold regular ings to discuss and reink ppropriate disposal procedures (incorp
Ino regular snfety meelings)

s Eslablsha inuing educati to ind new io

progr P

@ Have contractor’s superintendent or represe mative overser and enforce proper spill
prevention and conrol

Goneral Measures

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

m  Store hazardous materials and wastes in covered containers and protect fiom vandalism
® Place a stockpile of apll] cleanup materlals where it will be readily necessible
u  Train employees inspill prevention and cheamip

n  Desi PRSI

igr P Is lo oversee and enforce control measures

5 Spillnahonkl be covered and pritected from stormwater nigon during rainfall to the extent
thutt it doesi't campromise chean up activities

& Do not bury or wash spills withwater.

2006 Califoria Stoinwales BHP Handbook Jamsary 2003
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Spill Prevention and Control WM-4

Splll Prevention and Control WM-4

a Store and disposc of used elean up materials, mnlmnlnnnd materials, and recovered spill
material that is po longer suitable for the § d purpose in with the
provisions in applicable BMPs

a Do mot allow waler used for cleaning and decontamination o enter storm dralns or
wetercourses. Collect and dispose of insted water in d, with WM-10, Liquid
‘Waste Manngenwent

& Contain water everflow of minor water spillage and do not allow it to discharge into
drainage facilities or watercourses

®  Place proper stomge, cleanup, and spill reporting instructions for hagardous materials
stored or used on the project site in an open, consplcuous, and accessible location,

8 Keep wasle storage areas cleon, well organized, and equipped with ample cleanup supplies
as appropriate for the nuaterials being stored. Perimeter controls, contalunent structures,
covers, snd liners should be repaired or replaced as needed to niaintain proper function

Cleanwp

u  Clean up leaks and spills mmediately

w  Use amag for small spills on paved surfaces, a damp mop for general cleanup, and absorbent
matetial for larger spilb. Ifthe spilled material is hazardous, then the used cleanup

wiaterials ane also hazardous and must be sent to either a certified Jmundry (rags) or dispased
of as hazardous waste

w  Never hose down or bury dry material spills. Chean up as much of the nisterial s possible
and dispose of properly. See the waste management BMPs in this section for specific
information

Minor Spille
®  Minorspills typically involve small quantitivs of oll, gamoline, paiiv, ete. which can be
comrolled by the first responder ak the discovery of the apill

®  Usc absorbert inaterinls on small spills rather than hosing down or burying the spill
®  Absorbeni materiabs shoukd be promptly removed and disposed of properly.
8 Fallow the practice below for a minor spill
Contaln the spread of the spll}
Recover spilled moteriaks
Clean the contaminated aren and properly dispase of comtaminated materials
Semi-Significant Spilly
a  Semi-significant spills s1ill couy be controlled by Lhe first responder along with the aid of

other personne] such as laborers and the foreman, ete. This response may require the
cessation of all other activitios.

January 2003 Calboerita Sevrimates n-m- HarBcak, Jol &
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®  Spills should be cleaned up snmediately:
Coutain spread of the spill
Notify the project foreman immediately

Ifthe apill eceurs on paved or impenmeable surfisces, clean up using “dry” methods
(absarbent materials, cat litter and/or rags). Contain the spill by encircling with
absorbent materials and do not let the apill spread widely.

1fthe apill oveurs in dirt areas, immediately contain the spill by constructing an canthen
dike Dig up and properly dispose of contaminated soll

Ifthe spill occurs during rain, cover spill with 1arps or other materialle prevent
contaminating runoft.

Significant/Hazardous Spills
»  Porsignificant or hazardous spilbs that cannot be Tled by p 1in the b di
vicitity, the following stes should be taken:

Notify the loca) emergency response by dialing 911 In addition ta 911, the contractor will
notify the proper county officisks 11 in the contractor's responsibility to have all
emergency phone munbers at the construction site

- Notify the Governor's Office of Etnergency Services Warning Center, (916) 8.45-8911

FPorspllls of federal nepontable quanl itivs, in with the requl ingo
CFR part» 110,119, nnd 302, the contractor should nolify Uhe National Response Center
at (Boo) 424-8802

Notification should first be made by telephone ard followed up with a written repont

The services of n spills contractor or a Haz-Mat teamn should be obtained inunediately
Comstniction personnel shoukd nat attenpt ta clean up until the appropriate and
qualified staffs have arrived at the job aite.

Other agencies which may need to be consubied include, but are not imited to, the Pire
Department, the Public Works Department, the Coast Guard, e Highway Patrol, the
City/County Police Departnient, Deparunent of Toxic Substances, California Division of
Oil and Gar, Cal/OSHA, elc
Reporting
[ Rlcpan significnnt apills 1o local agencies, such as the Fire Departiment, Uwy can asslst in
cleanup

L] I'edeml regulnﬂons Tequire th«t any lunmcunt oLI spill Into & water body or onto an
be reported to lhe P Center (NRC) at B0O-424-880a

(24 Iw\m)

Use L following incasures related to specific notivitics:

40l 6 Cahfornia Storniwelar BHP Handbook January 2003
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Spill Prevention and Control WM-4

Vehicle and Equipment Maintenance

®  lfmintenance must occur omsite, use a designated area and a secondary contaimunent,
located away (rown drainagy courses, Lo preveit the runon of stormwater and the runofMof
spills

®  Regularly inspect onsite vehicles and equipnient for beaks and repair immediately

®  Check inconiing vehicles and equipment (including delvery trucks, and employee and
subcastractor vehicles) for leaking ail and fluids Do not allow leaking vehicles or
equiprment onsite

®  Always use secondary comdainment, such es n drain paui or drop cloth, to cateh upills or leaks
when removing or changing fluids

®  Place drip pans or absorbent materials under paving equipment when not in use

@ Use absorbent materials on smiall spills rather than hosing down or burying the spill
Remove the absorbent material promply and dispoze of properly

®  Promptly transfer used Muids to the proper waste or reeyclingdrums  Don't leave full drip
pars oF other open containers lving around

a  Oil fikers disposed of in trash ord can leak oil and polhute stonnwater. Place
the oil filter in 8 funnel over a waste oil-recycling drum to drain excess oil hefore disposal
Oil fikers can also be recycled  Ask the oil supplier or recycler abont recycling oil filters

u  Store eracked batterles in a non-leaking secondary cantainer. Do this with all cracked
batteries even if you think all the acid has drained out. 1fyou drop a battery, treat it os if it is
cracked. Put it into the containment area until you are sure it is not Jeaking.

Vehicle and Equipment Fueling

a  If fueling must occur aisite, use designate areas, Incated away from drainage counes, to
prevent the rnon of stonnwater and the runoff of spllis

= Discournge “topping off’ of fuel tauks

8 Alwnays use secondary containment, such as a dmin pan, when fucling to catch epills/ leaks

Costs
Prevention of keaks and spills is inexpensive. Trealmei and/ or dimposal of cantaminated soil
oF water can be quite expensive

pection and

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

2 lispect BMPg subject ta non-stormwater discharge daily while non-swemiwater discharges
oceur

Lyouary 2003 Calformia Stormwates BHP Handbook Sol6
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Spill Prevention and Control WM-4

®  Keep ample supplics of spill control and eleanup materials ausite, near storage, unloading,
atd maintenatice areas

®  Update your spill prevention and control plan and stock chanup maleriab as changes occur
inthe types ol chiemicals ansite.

References

Blueprint for a Ckean Bay: Best Munagement Practices to Prevent Stormwater Polhition from
Construction Related Activitics; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995

S Quality Handbouks - C o Site Best M| Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000

S M for & Activitles, Developing Pollution Prevention Plans
and Best Managemem Practice, EPA B12-R-02005; UISKPA, April 1992
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Solid Waste Management WM-5

WM-5 Solid Waste Management

Objectives

EC  Ercsion Contel

SE  Sedmeni Control

TC  Tencking Contrel

WE  Wind Erosion Comrel

™ Norw Stormweater
Mansgement Conirol

w Waske Managesrt ard 2

] I_h(.l’mw

“Legend:

H erimsry Objctive

B secondary Objective

Targeted Constituents
Description and Purpm S @
Solid waste icen are designed Nurieris
10 prevent or reduce the dmhnrge ofpollumnls 10 stonmwater Trsh :
from solid or constniction waste by providing designsted waste Netabs B
collkection areas and eoptaluers, arranging for regular disposal,
and tralning employees and subconlractors ;:::g @

st

Sultable Applications Organcs =]
‘This BMP is suitable for constnuction sites where the following
wasles are generated or stored: “Potantial Altarnatives
a  Solid waste generated frow trees and shrubs remuved Nona

during land clearing, deinolition of existing structures
(rubble), and building consiruction

®  Packaging materials ichiding wood, paper, and plastic

s Scrap or surplus bilding marerials neding scrap nietals,
rubber, plestic, glass pieces and masonry penducts

8 Dolnestic wastes inchuding food cotitainers such s bevernge
cans, coffec eups, paper bags, plastic wrappers, and
cigarettes

®  Construclion wasles including brick, montor, timber, steel —
and metal scraps, pipe and electricul cuttings, non-lazardous

equipment parts, sy rm{onzs arkl utlier mate rials used to
transpart andd package constriction materinks

Janary 2003 Cehloirma Slommakey BHP Handtwook lotd
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u  Higlway planiing wastes, including vegelative material, plant contniners, and packiging
materials

Limitations
Temporary stockpiling of certain construction wastes may not necessitale stringent drainage
related contmls during the nan-reiny season or in desert areas with Jow raiufall

Implementation
The following steps will help keep a clean site and reduce stormwater polhition

u  Select designated waste collection sreas omite.

& Inform trash-hauling contractors that you will accept only wmemghl dumpsters for onmite
use Tnspect dumpsters for leaks and repair any dumpster that is not watertight

& Lacate conlainers in a covered area or in a secondary oontainment

& Provide an adequale mumber of containers with lids or covers thul can be placed over the
container ta keep min out or 1o prevent loss of wastes when it is windy,

«  Plan for additional containers and mote frequent pickup during the demalition phase of
comstruction

u  Collect site \msh daily, especially during rainy and windy conditions

®  Remove this solid waste promply aince erosion and sediment cantrol devices tend to collect
itter.

[ Mnkc sure that toxic liquid wmru(uwd ofls, solvents, n.nd palm:) and chemlmls(nclds
ives, curiig compounds) are not di gneted for

i
construction debris

8 Do not hose out dumpsters on the construction site  Leave dumpster cleaning to the rash
hauling contractior.

& Arrange for regular waste colleetion before containers overflow.
u  Clanup bnniediately if a container does spill

Nerted

s Make sure that cominiction waste i3 , d, and disposed of only sl authurized
disposal areas

Educution

& Have the contractor’s superintendent or representative oversee mid enforee proper solid
wrsle nianagement procedures ated practices

& Instruct employers nnd subconi ractors on identification of solid waste and hagardous waste

s Edueate employees and subcontractors on solid wasle storage and disposnl procedures

20t 4 California Stornwatar BHP Handbook Janmsary 2003
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Solid Waste Management WM-5

#  llold regular micetings to discuss and reinforce disposal procedures (incorpormte into regular
safety mvetings)

= Require that employees and subcontradurs follow solid waste lundling and storage
procedures
a  Prolibit littering by employees, subcontractors, and visitors

®  Minimize production of 30lid wasie materials wherever possible

Collection, Storage, and Disposul
®  Littering on the projeat sile should he prohibited

= To prevent clogging of the storm drainage system, litter ad debris removal from dminage
prates, trash mchs, and ditch lines should be a priority.

®  Trash receptacks should be provided in the contraclor's yard, ficld tmiler areas, and at
locati>ns where workers congregate for lunch and break periods

®  Litter from work aress within the construction limits of the project site should be collected
and placed in watertight dumpsiers st keast weekly, regardless of whether the litter was.
generated by the contractor, the public, nrolhrrl Collected litter and debris should not be
placed in or 11ext to drain inkets, Lge systenis, or

= Dumpsters of sufficient size and number should be provided (o contain the solid waste
generated by the project.

®  Full dumpsiers should be removed front the project site and the contents should be disposed
of by the irash hanling contractor

= Constructinn debris and waste shauld be remaoved from 1hie site biweekly or more frequently
as needed

8 Comsiruction material visible ta the public shonld be stored or racked in an orderly manner

= Stonnwater runon should be prevented from contacting slored solid waste through the use
of berms, dikes, or otler lemporary diverslon structurcs or through the use of iIncasures to
elevate waste from site surfaces

a  Solid wmte storege areas should be located at least 50 A from drainage facilities and
watercoumes and should it be located in areas prone to flooding or ponding,

& Fxoept duning fair weather, construction and highway planting waste not stored in
watertight dumpsters should be secutely covered from wind and min by covering the waste
with tarps or plastic

WM-5 Solid Waste Management

& Por disposal of hazardous waste, see WAL, Hazardous Wiste Managemient lave
horardous wiste heuled to an appropriate disposal and for recyeling ficility.

s Salvage or recycle useful ion delis, ing and surplus buildi iala when
pmctical  For example, (rees and shrubs from land clearing can be used as abrush barvier,
o converted ino woed chips, then used as muleh on graded areas, Wood pallets, cardboard
boxes, nid eonstriction scraps can alio be recycled

Costs
Al o the above are Jow cosl measires

P and
a lmpecl And v:nfy that amvmy bued B\‘IPI are in place prior to the commencement of
While d with the BMP are under way, inspect woekly
during the reiny season and of two-week intervals in the non-rainy season to verify
continied BMP implementalion.

& Inspect BMPs subject to non-stormwaler discharge doily while non-stormwater discharges
occur

o lmspect ion waste arca

#&  Arrange for regular waste collection

References
Processes, Prcedures and Methods to Control Polhution Resuhing from All Construction
Activity, 430/9-73-007, USEPA, 1973

r Quality Handbon ks - C tion Site Best Management Practires (BMPs) Maiual,
Suate of California Department of Transporiation (Cakrans), November 2000

1 A for ivities, Developing Pollution Freverion Plans
and Besl Management Pracure EPA 832-R-92005; USEPA, April 1992

®  Segregale putemially | dous waste from non-} dous conslnuction site waste
[ Mnke sure l}ml Loxic hqukl wastcs (used oils, solvents, and pamt:) and :henuml.s (mnds
ives, curing pound \nne not disposed of in di d for
construction debris
—
January 2000 Callfoinia Stormwater BHP | odbook dofa Aot Califolia Storntwaies BHP Handbook Janary 2003
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Hazardous Waste Management WM-6 Hazardous Waste Management WM-6
Objectivas
In addition, sites with existing struclures inay cantain wastes, which must be disposed of in
EC  Eroskn Conbol accordance with federal, state, and local regulations These wastes inelude:
SE  Sedmert Control
TG Trackng Cortral w  Sandblasting grit mlxed with lead-, cadmlum-, or chromiwn-based paints
WE  Wind Esosken Conbol
wa Moo Slomwer m  Asbestos
"_'M.“:’m @ n  PCBs (particularly in older transformers)
W
Vorish Pouen Gerve Umktations
Lagend

Targeted Constituents
Description and Purpose Sodman
Prevent or reduce the discl I potl to from Nutriens B
hnzardous waste through proper material use, waste disposal,
and training of employecs and subicont ractors Trwh B
Metsls ]

Sultable Applications Bacteria 5]
This best |nnmgcmﬂ|l praciice (BMP) npphel [ ull culuslnlclmn Ol and Grease B2
projects. | dous wasie B2
|mplememed an construction projects tl\ntgenemte waste from
e Potantial Alarnatives

Petroleum Products Asphalt Products Hone

Concrete Curing Compounds - Peaticides

Palliatives Acids

Scptic Wasles Palnts

Stains - Solvents

Wood Preservalives - Roofing Tar

Any inbs decined a by dous waste in Cali

Titk 22 Division 4 5, or listed in 40 CFR Parts 110, 117,

26), o1 302
Jeniny 2003 Caitforda Slormmalkes BHP Handbook Tod 6
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s  Hazardous waste Lhat caniot be rewised ar recyeled must be disposed of by a licensed
hazardons wasie hauler

®  Nothing in this BMP relieves the com ractor from responsibility for compliance with federal,
state, and local laws regarding storage, handling, transportation, ond disposal of hazardous
wates,

s This BMP does nol cover serially deposited bkead (ADL) sofls. For ADL solls refer to WM-7,
Contaminated Soil Management

Implementation
The followlig steps will help reduce pollution from h dous wastes:

Material Use
8 Wastes should be stored in sealed contniners constructed of s suitable materinl and should
be labeled as required by Title 22 CCR, Division 4 § and 49 CHR Parts 172,173, 178, and 179

a Al hnzardous waste shoukd be stored, tronsported, and disposed as required in Title 2a OCR,
Division 4 5 and 49 CFR 261-263

& Waste containers sliould be stored in temporary containment facilities that should comply
with the following requircments:

Temporary comairanen facibly should provide for a spill containment volune equal to
1.5 inies Wie volume of all containers able to contain precipitation from a 25 year storm
event, plus the greater of 1% of the aggregate volume of all containers or 100% of the
capncity of the largest tank within its boundary, whichever is greater.

Temporary contrinment facility should be impervious to the materials stored there for a
minimum contacl time of 72 hours

‘Temporary facilbities should by mai A foee of lated

and spills. In the event of spills or leaks, accumulated rimvaler and spills should be
placed into drums after each rainfall Tllese liquids lhould be handled as a hazardous
wasle unless testing d s Lhem to be t h dous liquids
shautd be sent 1o an approved dispossl site

Sufficient separation should be provided between stared conlainers (o allow fur spill
cleanup and cmergeticy respanse access

2006 Calfoinia Stormmwatar BHP Handbook January 2002
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Hazardous Waste Management WM-6

Incompatible mnterials, such as chlorine and ammonia, ahould not be stored in the same
tersporary cortainment facility

Throughout the reiny season, temporary containment facilities should be covered during
non-working days, and prior to rain evens. Cavered facilities niny include use of plmtic
tarps for small facilities or construeted roofn with overhangs

® Drums should not be overfilled and wastes should not be mixed
#  Unless watertight, comainers of dry waste should be stored on pallets

® Domot cwer-applv heﬂmldu nnd pe:lkldn Prepare only the amount needed Follm\ the
dod wage | Cver ag inexg and
harmfut. Apply surface dresabngs in seve it foms, pa apposed to
application. Allow time for infiliration and avold exeens material being carried oﬁ’lne by
ruroff. Do not apply these chemicals just before it rains. People applying pesticides must be
certified In accordance with federal and state regnlations

s Paint brushes and equipment for water and oil based paints should be cleaned within a

contained area and should not be allowed to inate pite soils, , o1
drainage l)'llrml W-lr pajllln thm’l. solvents, residues, amd lluﬂ;ﬂllm mllllot be
recycled or Il be d of ms hazardous waste. When thoroughly dry, latex

paint and point cans, used brushes, g, ssarbent materials, and drop eloths should be
disposed of as 30lid waste

® Do nolclkean oul brushes or rinse paint containers into 1he dirt, stresl, gutter, storm drain,
orstream. "Paint oul” brushee as much #s possible, Rinse water-based paints 10 the
sanitary sewer. Filter and reuse thinners and solvents, Dispose of excess oil-based paints
snd shudge ns hazardous waste

#  The ollowing actions should be taken with respect to temporary contaminant:
-~ Ensure that adequate hazardous waste storage volume i available

- Ensure that hezardous waste c i i we jently located

Designale hazardous waste storage areas onsite away from stonm drains or watercourses
and away from moving vehicles and equipment to prevent sccidental spills

Hazardous Waste Management WM-6
=
- Clearly label all hazardous waste containers with the waste being stored and the date of
accumulation.
Place I dous waste i in dary i
- Do not allow potentially hazardous waste ials to Iate on the ground

- Do not mix wastes.
- Use all of llie product before disposing of the cortainer.

- Do not remove the original product label; it ¢omains important safety and disposal
inforroation

Waste Recycling Disposal
Select designated hazardous waste collection areas onsite.

a  Hezardous materiak and wastes sbould be stored in covered containers and protected from
vandalism

a Placeh dous waste iners in dary
8 Do not mix wastes, this can cause chenieal reacli making ling impossible and
complicaling disposal.

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

[ Mah sure !ha! toxic liquid wastes (uu:d oils, eolv enls and palnu) and chemscals (w:kh,
itives, curing comp ds)are not P d for
construction debris.

&  Arrange for regular waste collection before i il

@ Make sure that hazardous waste (e g, excess cil-baged paint and sludge) is collected,
removed, and dinposed of only at suhorized disposnl arens,

Dispoasal Procedures
®  Waste should be disposed of by a licensed hazardous wasle transporter ot an autborized and
licensed disposal facility or recycling facility utilizing properly completed Uniform

Minimizr produstion or ion of b d ials and b duus waste on the Hazardous Waste Manifest formsa,
e,
Job s A Depnrtment of Health Services eextified laboratory should sample waste to determine the
- Ute contaitonent berms In fueling and rnaintenance areas and where the potential for Appropriste disposal facility
ills i
spilb i high a8  Properly disposc of rai in dary i that may have mixed with
- Segregate potentially | dous waste from } dous comtrudiion pite debris hazardeus waste
Keep liquid or semi-liquid luacardous waste in sppropriste comlainers (closed druns or s Atention is directed to "Hazardous Material”, "C: inated Material", and "Aerially
similar) and under cover, Depotited Lead™ of the contracl documents regarding the handling and disposal of
hazardous materials.
Jonuary 2003 Cahlornis Stormwater BHP Handbook 30i6 qol6 [T Te——r e lanuary 2003
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Hazardous Waste Management WM-6 Hazardous Waste Management WM-6
= =
Kducation ® The Nalmlml Ruponw &nter, al (800) 42.4-8802, should be nolified ofspilis of federal
»  Fducate empl and sul on hezardois weste storage and dizposal procedures withthe req inn 40 CFR party 130, 117, and

»  Edutate employees and subxontractors on potential dangers to humans and the
environment from hazardous wastes

n  Instruct ewnployees and
hazardous wastes.

an safety p i fur comnon ¢omslruction site

u  lustruet employees and subeontractors in identification of hazardous and solid waste,

A4 a

n  Hold regular meetings to discuss and reinforce h
(icorporate judo regular safity meetings)

waste

» 111ecom.rnclor’n superintendem or represemnllve nhould oversee and enforce proper

dous waste P and
u Make sure tha | dous waste is collected, d, and disposed of only at authorized
disposal arens

»  Warning signs should be placed in aress recently treated with chernicals
s Place a stockpile of spill cleanup materials where it will be readily accessible
s [facontniner dors apill, clean up immediately

Costs

Al of the above are low cost measures.

Inspection and Mai

L] Inspecl nnd venb that mmw hssed BMPs are in place prior tu the commencement of
Whike iated wilh the BMP are under way, inspect weekly

durmg lhi: raiuy scoson and af two week iutervals in the non-rainy season to verify
continued BMP implementation

8 Imspect BMPs subject to non-stonmwater discharge daily while non-stonmwater discharges
occur

u  Hazardous wasie should be regularly callected

u A foreman or construction supervisor should monitor ensite hazardous waste storage and
disposal procedures,

B Waste slorage areas sbould be kept clean, well organized, and equipped with ample cleaiup
supplies n5 approprisle for the materisks being stored

®  Perimeter controls, contaimnenl gructures, covers, and liners slould be repaired or
replaced as needed to mainlain proper function.

» Hazardous spills should be cleaned up and reported in conformance with the applicable
Materinl Safety Data Sheet (MSDS) and the instructions posted at the project site

January 2003 Cabfuria Srmnmmates BAT planbodk Sl 6
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302 Alwo notify the Onvermrﬁ Office of Emergency Services Warning Center at (916) B45-
Bo1i

s A copy of the hazardous waste manifests should be provided.
Raferencas
Blueprint for a Clean Bay: Best Management Practices to Prevemt Stonnwater Pollution from

Construction Related Activities; Santa Clara Valley Nonpoint Source Polkition Comtrol Program,
1995

Pr , Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 1973
St vality Hendbooks - C tion Site Best Mnnagmwnt Practices (BMPs) Manun],

State of California Department of Transp

fon (Caltrans), N T 2000

Stonmwater Management for Construction Activilies;, Developing Pollution Prevention Plans
and Best Management Praclice, EPA 832-R-92005; USEPA, April1992

6ol 6 CoVfoiria Stommwater BHP Handbook Jarwary 2003
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WM-8 Concrete Waste Management

Targeted Constituents
Description and Purpm et @
Prevent or reduce the disch of pull o Rublert
from concrete waste by col\clurlmgwuhout offsite, performing Trmh
onsitc washout in s designated area, and tralning employee and
subcantractors Metals @
Baxiwin
Sultable Applications O nd Groase
Conerete waste dures and practices are Organics
implemented on construction | projects where:
®  Cancrete I8 used o8 n comtruction nuterial or where Potantial Alternatives
concrele dust and debris result fonm demolition activities None

®  Shurries containing portland cement concrete (POC) or
asphalt concrete (AC) are generated, sucli as from saw
cutling, coritg, grinding, grooving, and hydm-concrete
denolition

®  Concrete trucks and alher concrele-coated equipinent are
washed onsile

»  Moror-mixing stations exist
= See also NS-B, Vehicle and Equipment Cleaning

Limitations
a  Offsite washout of conx rele wastes may not always be possible

January 2003 Calformia Stormwakes BHP |ndtook 1007
Constivciion
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Implementation
The ollowing steps will help reduce stormwater pollution from concrete wastes:

®  Discuss the concrete manageme techniques described in this BMI® (such as handling of
concrele waste and washoul) with the ready-mix concrete supplier before any deliveries are
made

@ [ncorporate requi \s for conerete waste manage imo ial supplicr and
subcontractar agreenients

®  Store dry and wet materials under cover, awny from drainage areas

& Avoid mixing excess ainounts of fresh cone rete

& Perform washout of concrete trucks offsile or ju designated areas only.

® Do mot washonl concrete truchs into stonn drains, open ditches, sircels, or streams

& Do not allow excess concrete to be dumped onsite, except in designated areas

®  For onsite washout
Locate washoul arca st keast 50 feet from storm draing, apen ditches, or water bodics
Do not allow runoft from this area by comstructing a lemiporary pit or bermed area large
enough for liquid and volid waste.

‘Wash out wastes into the temporary pit where the concrete can sey, be broken up, and
then disposed properly

®  Avoid creating ninof¥ by draining water ta a bermed or Jevel arcn when washing concrete to
remove fine particles and expose the aggregate

w Do not was) 1 from exposed concrete into the street of storm deain
Collect and return -mmrov 10 aggregate hase stockpile or dispose in the trash

Education

o Educate empl b ctors, and supplicns on the concrele waste mansgement

techuiques described herein

®  Arrange for contractor's superintendent or represeiative to oversee and enforee concrete
wigte management procedures.

Comcrete Slurry Wastes
& PCCand AC waste shoukd nol be allowed to enter stonn drains or watercourses

®  P'OCand AC waste should be collected and disposed of or placed in a temporary colcrele
wrshout facility.

a  Asign should be installed adjavent to ench temporary concrete washout focility to inform
concrete equipment operators to wtilize the proper facilities

20ol7 Califoria Stormwales BHP Handbook January 2006
Condyuiion
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Concrete Waste Management WM-8

WM-8 Concrete Waste Management

®  Below grade concrele washout facilities are typieal Above grade facilitics are used if
excavation i nol practical

® A foreiman or construction supervisor sliould monitor onsite concrete working taske, such &
saw cutling, coring, grinding and gmoving to emsure proper methods are inplemented

a  Saw-cut POC shurry should not be allewed to enter storm drains or watercourses. Residue
from grinding operations should be picked up by means of a vacuitm nm\chmem to the
grinding machine. Saw cutting residue should not be allowed to flow meross the pavement
and shauld not be le® an the surface of the pavemcnt. Sec abso NS-3, Paving and Grinding
Operations, and WM-10, Liquid Waste Management

o  Slummy residve shoutd be d and disposed inntemp v pit (as described in OnSite
Temparary Concrete Washout Facility, Concrete Transit T'nuck Washout Procedures, below)
and allowed to dry. Dispose of dry slurry residue in accordance with WM -5, Solid Waste
Management

Onsite Temporury Concrete Washout Facility, Transét Truck Washout

Procedures

»  Temporary concrete washout facilities should be located a minimiun of 50 it from stnnm
drain inkels, open drainage facilitics, and walercourses  Each facility should be located mvay
from construction traflic or access arcas to prevent disturbance or racking

®  Asigushould be installed adjacent Lo each wasliowt facility to infonu cencrele equipment
operators W wilize the proper fiwilities.

® Temporary concrete washout facilitics should be construcied above grade or below grade at
the option of tle contractor, Tempornary conerete washout facilities should be constructed
and malntained in sufficient quantity and size to contain all liquid and concrete waste
d by wast p

» ‘Ternporary washout facilities should have a temporary pit or bermed aress of sufficient
volunte 10 completely comaln all liquid and waste voncrete matertals gencrated during
washout procedures

B Washaul of concrete trucks should be performed in desigiated areas only

= Only coicrete from mixer truck chutes should be washed into concrete wash out

»  Concrele washout from conerete puniper bins can be washed into conerete pumper tnucks
amd discharged inte desigiated washout area or properly disposced ol offsite

®  Once concrele wistes are washed Into the designated arca and allbowed to lurden, the
canerete sliould be broken up, remaved, and disposed of per WM-5, Solid Waste
Management. Dispose of hardened conerete on a regular basis

w  Temporary Conerele Washout Facility (Type Atove Grade)

Tetuporary concrete washout facility (type above grade) shonkd be constnicted as shown
ontlie details at the end of this BMP, with s veconunended minimuwn kength and

.
Lapisry 3000 CoMorrds Sommmates BHF {adook Jed
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minimiwn widih of 10 fi, bul with sufficient quantity and volime to contain all liquid and
concrete wusle generated by washout operations

Straw bales, wood stakes, and 1b rials should confonu to the proviskons in SE-
9, Straw Bale Barrier

Plastic lining 1 should be a ming of 10 mil in polyetlylene sl

shaould be ﬁnorlnkn, tears, or other defects that mmpmmhr the mlpommluhl}‘ of the
material

®  Temporary Concrete Washout Facility (Type Below Grade)

- Temporary concrele washout facilities (type below grude) should be constructed as
shown on the delails at the end of this BMP, with a reconumended minimum length and
mininwn width ol1o A, The quantity and volunie should be sufficient Lo comain all
lignid and concrete waste generated by washout operations

-~ Lath and flagging should be conunerciul type

Plastic lining material should be & minimum of 10 mil polyethylene sheeting and should
be free of holes, tears, or other defects that compromise the impermeability of the
material

Removal of Temporary Concrete Washout Facilitics

& When lemporary vonicrele washont l‘u\lhtm e tio loug‘r reqquired for the work, U
hardencd conercte shonld be per d an d of. Materials used to construct
lemporary concrete washoul fucilities lhould be removed from the site of e work and
dinposed of.

®  Holes, depressions or other ground disturbunce caused by the removal of the temporary
voncrete washout focilities should be backfilled and repained

Costs
Allofthe nbove are low cosl measures

[ and

»  Inspect and verdfy that actlvity - based BMPs are in place prior v Uhe commencement of
associaled activities. While aclivities associated with the BMP are under way, inspect weekly
during the reiny season and of two-week intervals in the non-rsiny season to verify
continued BMP implemcniation.

. 'l‘mlpl.nrarymmule wushout furilities should be maintalned to provide udrqunh holding
capacity witha nummum freebonrd of 4 in. for above grade facilities and 12 in for below
grade facilities. Mal nerete washout facilities should inchide removing
and dirpoaing of hardened conerete and returning the facilities ta a fanctional condition

Hardened concrete materials shoukd be removed and disposed of

& Washout facilities must be cleaned, ar new fcilities must be constructed ond ready for use
once the washout is 75% full

dol 7 Callfornia Siornmwater BHP Handook Jamubty 2003
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Concrete Waste Management WM-8

WM-8 Concrete Waste Management

Referances

Blueprinl for a Ckan Bay: Best Management Practives 1o Prevent Stonnwater Polkution from
Comstruction Related Activities; Santa Clara Valiey Nonpoint Source Polhition Control Program,
1595

] Quality Handbooks - C: ion Site Best b Prartices (BMPs) Marmual,
State of California Department of Transportation (Calirans), November 2000,

S M for ion Activities; Developing Pollution Prevemtion Plans
and Best Management Practice, EPA B32-R-92005; USEPA, April 1092,
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STORM WATER MANAGEMENT PLAN

Attachment C: Inspection Reports

Inspection Reports may be bound separately.

Natural Investigations Co. Attachment C
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WATER MANAGEMENT PLANS

1.0 INTRODUCTION

This Water Resources Management Plan and Water Use Management Plan (“Plan”) has been
prepared to fulfill the requirements of the Lake County Marijuana Cultivation Ordinance
(Ordinance No. 2997). Each Plan is intended to be a “living” document, updated as
necessary, such that when operational activities or processes are modified or replaced, the
applicable Plans are similarly revised to reflect these changes. These Plans should be
amended whenever there is a significant change in cultivation operations, whenever the goals
of the Plans are not met, whenever a pollution event occurs, or whenever a violation notice is
issued. The Ordinance requires that any deviations from, or changes in, the Plans must be
conveyed to the Department in writing within thirty (30) days of the change.

According to the Ordinance, the 2 Plans must have the following elements:

A Water Resources Management Plan

1. All commercial cannabis cultivation, cannabis nursery, cannabis manufactures, cannabis
distributor, and cannabis microbusinesses shall minimize adverse impacts on surface and
groundwater resources.

2. All permittees shall prepare a Water Resources Management Plan to be approved by the Lake
County Water Resources Department. Said plan shall:

a. A description of the surface and groundwater resources that are located on the parcel
where the permitted activity is located.

b. A description of the watershed in which the permitted activity is located.

c. Describe how the permittee will minimize adverse impacts on the surface and
groundwater resources.

d. A map of any spring, top of bank of any creek or seasonal stream, edge of lake,
delineated wetland or vernal pool on the parcel of land or within 200 feet of the parcel.

3. All permittees shall implement the procedures as outlined in their Water Resources
Management Plan as approved by the Planning Commission. Any deviations from or changes in
the plan must be conveyed to the Department in writing within thirty (30) days of the change

A Water Use Management Plan

1. All permitted activities shall have a legal water source on the premises, and have all local, state,
and federal permits required to utilize the waler source.

2. Permittee shall not engage in unlawful or unpermitted surface drawing of water.

3. The use of water provided by a public water supply, unlawful water diversions, transported by a
water hauler, bottled water, a water-vending machine, or a retail water facility is prohibited.

4. Where a well is used, the well must be located on the premise. The production well shall have a
meter to measure the amount of water pumped. The production wells shall have continuous
water level monitors. A monitoring well of equal depth within the cone of influence of the
production well may be substituted for the water level monitoring of the production well. The
monitoring wells shall be constructed and monitoring began at least three months prior to the
use of the supply well. An applicant shall maintain a record of all data collected and shall
provide a report of the data collected to the County annually.

5. If water will be supplied by a retail water supplier, as defined in Section 13575 of the Water
Code, the application shall identify the retail water supplier.
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2.0 PROJECT LOCATION AND DESCRIPTION

This permitted medicinal cannabis cultivation operation is located on a 183-acre parcel (APN
013-013-11) with address 23492 Jerusalem Grade, Middletown, California. The original
operational area was approximately 0.2 acres; this garden is being abandoned and the area
restored. The new gardens (Project Area) will be established in phases and allow for multiple
cultivation licenses with individual gardens. The original Cannabis cultivation operation
consisted of a graded garden within a fenced enclosure. The enclosure was approximately
7,500 square feet (0.17 acres). This garden was abandoned, and the area is being
revegetated. Three additional potential garden sites were located at the north end of the
parcel. These sites were graded and terraced, but no Cannabis operations were ever
established. These three garden sites will be abandoned.

The new garden complex and supporting facilities, an area of approximately 5 acres (the
Project Area), will be established in phases and allow for multiple cultivation licenses with
individual gardens each capable of growing at least 10,000 square feet of Cannabis canopy.
Phase One would be for the 2019 growing season and would consist of four garden
compounds (each 11,100 square feet). Phases Two would be for the 2020 grow season and
have eight 11,340 square foot compounds; two 11,250 square foot compounds; and one 5,400
square foot compound. A new processing center of approximately 5,000 square feet is also
planned, as well as a stormproof chemical shed (10 feet by 10 feet).

The proposed cultivation operations will consist of outdoor gardens. with plants growing in
plastic pots, fabric bags (‘Smart Pots”) and/or raised beds. A new shed for product
processing, approximately 5,000 to 4,000 square feet, will be constructed adjacent to the well.
No sail is currently stored on-site. However, future soil deliveries will be staged adjacent to the
outdoor garden complex. There would also be a 1,000 gallon cone-bottom tank in each garden
compound that will be for compost teas.

A well currently serves the single-family residence and the existing garden. This is a
permitted well that produces approximately 100 gallons per minute. The proposed garden
complex will be irrigated by water from the existing well, which will be pumped into several
tanks, each capable of holding 5,000 gallons. The use of water bladders will be discontinued.
A previously graded pad for water bladders will be abandoned and revegetated.

The water will be delivered by gravity via underground PVC piping to each garden. Black poly
tubing and emitters (drip irrigation) will be used to distribute the water to each planting station.
Mixing tanks will be used to add liquid fertilizers and other amendments (compost teas) to the
irrigation water. Supplemental irrigation may be applied by hand using garden hoses.

Existing structures consist of a single-family residence and adjacent groundwater well. A small
cabin is found near the top of the property. Employees will have access to the toilet in the
single-family residence. In addition, portable toilet(s) will be located adjacent to the gardens.
Several abandoned structures are found on this parcel. Trash and debris left by a previous
owner lay scattered in piles across the southwestern portion of the parcel. The current property
owner is in the process of removing the non-functional structures and trash.

The Project Area is accessed by a private gravel road on Jerusalem Grade (see exhibits).
Prior to the establishment of this cultivation operation, land use was open space. The
surrounding land uses are private estates, cannabis cultivation, and open space. The 2015
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Jerusalem Fire burned approximately 80% of the Project Area. Vegetation is recovering from
the fire and from the many roads and breaks that were cut during the fire-fighting efforts.

Numerous roads and fire-breaks are found within this parcel. A gravel driveway leads from
Jerusalem Grade to the southwest corner of the parcel. A dirt road accesses the current
garden site. Once this garden is abandoned, the access road will be maintained as a fire-
break. The proposed garden and processing shed will be accessed by the construction of a
new gravel road which will connect to the existing gravel driveway. A dirt/gravel road which
extends from the driveway and runs north along the parcel will be maintained as an easement
to the adjoining parcel and as fire access. Additional roads and firebreaks within the parcel will
be abandoned and allowed to naturally revegetate.

Pests will be controlled by employing only approved, organic pesticides. Weeds will be
controlled using a line trimmer or mulch; herbicides will not be used. Green waste, primarily
cannabis rootballs and stems, will be chipped and mulched and blended back into the planting
soil. Five-gallon plastic containers of gasoline and diesel fuel will be used to power small
engines such as line trimmers, quads, tillers, or small tractor. All chemicals will be stored in
water-proof sheds or Conex containers. Commercial electrical utility service is connected to
service the existing home and may be used to power low voltage items such as security
cameras and water pumps for mixing liquid fertilizers into the irrigation system. The proposed
cannabis processing facility will be supplied with electricity.
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3.0 WATER RESOURCES

The Parcel is located in the Soda Creek Watershed (Hydrologic Unit Code 180201620307),
which is a sub-watershed of Puta Creek. The local watershed has rugged topography, and
consist of a mountain ridge (Bishop Mountain) that is heavily incised with steep canyons and
shoulders that transition to alluvial fans and narrow valleys, such as Jerusalem Valley.
Elevations range from 2120 at the top of Bishop Mountain to 800 feet in the valleys. Differing
intensities of wildfires, development, and livestock grazing have created a mosaic of vegetation
community types. Where sun exposure is strong (south and west-facing slopes), vegetation
consists of chaparral. On north-facing slopes, mixed oak woodlands and gray pine are
dominant. Valley floors consist of non-native annual grassland. Riparian habitat is sparse in
watercourses.

The topography of the Parcel consists of several west-facing ridges and sloping alluvial hills of
Bishop Mountain (see exhibits). Drainage leaves the Parcel along various vegetated swales
which then flow into two Class 1l watercourses (see exhibits). Riparian vegetation occurs in
patches along these watercourses. These ephemeral drainage channels start in the eastern
portion of the parcel and flow southwest, eventually flowing into Gunther Creek. The channels
range in width from 3 to 6 feet and the depth ranges from approximately 6 inches up to 2 feet.
The channels have an ordinary high-water mark, bank erosion and scouring, and litter and
debris present; the channel was intermittently wet, but not flowing. There are no vernal pools
or other isolated wetlands on the Parcel. The Parcel contained an off-stream pond that was
excavated and sealed with a liner; this has been abandoned and the area restored. A spring
found in the southwest portion of the parcel was used as a water source; this use has been
discontinued. A thin band of emergent wetland vegetation surrounds this spring. The nearest
portion of the proposed cultivation operation is approximately 200 feet from a Class Il
watercourse.
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4.0 WATER RESOURCE PROTECTION

This cultivation operation is enrolled in Tier Ill of the Central Valley Regional Water Quality
Control Board (Regional Board) Order R5-2015-0113 (Waste Discharge Requirements for
Medicinal Cannabis Cultivation Activities). Compliance with this Order will ensure that
cultivation operations will not significantly impact water resources by using a combination of
Best Management Practices, buffer zones, sediment and erosion controls, inspections and
reporting, and regulatory oversight. Note also that this site will be Tier lll, and that a sediment
and erosion control plan is being implemented as part of the larger Site Management Plan.

e Site Management Plan for the Cultivation Operation at 23492 Jerusalem Grade,
Middletown, California. August 24, 2017. Prepared for Central Valley Regional Water
Quality Control Board. Prepared by: Natural Investigations Co., Inc. 242 pp.

4.1. Avoidance and Minimization Measures

Zoning Setbacks and Site Selection

This cultivation operation was located in the flattest areas of the Parcel to reduce the potential
for erosion. The Ordinance requires that all cultivation operations be located at least 100 feet
away from all waterbodies (i.e. spring, top of bank of any creek or seasonal stream, edge of
lake, wetland or vernal pool). This cultivation operation was located as far away from water
resources as possible.

Existing Garden: The nearest waterbody is a Class Ill watercourse located at least 100 feet to
the north. This garden has been abandoned.

Proposed Garden: The nearest waterbody will be a Class 1l watercourse located at least 200
feet to the north.

Vegetative Buffers

Generous vegetative buffers (200 feet) exist between this cultivation operation and the nearest
water resource. These vegetated areas will be preserved as much as possible. The exception
are fire breaks needed for wildfire protection. Areas that are covered in grasses will be
regularly mowed or trimmed. Areas that are covered in chaparral will be not be trimmed but
left in a natural state, where possible.

4.2. Best Management Practices

The following management plans that will be implemented will also ensure the protection of
water resources:

o Storm Water Management Plan for the Cannabis Cultivation Operation at 23492
Jerusalem Grade, Middletown. December 2018. Prepared by Natural Investigations Co.
o Growing Medium Management Plan, Fertilizer Management Plan, Integrated Pest
Management Plan, Solid Waste Management Plan, Hazardous Waste Management
Plan, and Cannabis Vegetative Waste Management Plan for the Cannabis Cultivation

Natural Investigations Co. Page 6



WATER MANAGEMENT PLANS

Operation at 23492 Jerusalem Grade, Middletown. December 2018. Prepared by
Natural Investigations Co.

Site Management Plan for the Cultivation Operation at 23492 Jerusalem Grade,
Middletown, California. December 2018. Prepared for Central Valley Regional Water
Quality Control Board. Prepared by Natural Investigations Co., Inc.

The following resources were consulted for BMP selection:

Central Valley Region’s Best Management Practices Manual for Cannabis Cultivation.
Appendix A in: Waste Discharge Requirements for Cannabis Cultivation Order R5-
2015-0113.

California Stormwater Quality Association. 2011. California Stormwater Best
Management Practice Handbook — Construction. California Stormwater Quality
Association, Menlo Park, California 886 pp.

California Stormwater Quality Association. 2014. Stormwater Best Management
Practice Handbook Portal: Industrial and Commercial. California Stormwater Quality
Association, Menlo Park, California. 474 pp.

The California Department of Transportation’s Construction Site BMPs Handbook,
available electronically at http://www.dot.ca.gov/ha/construc/stormwater/manuals.htm

The California Department of Transportation’s Construction Site BMP Fact Sheets,
available electronically at http://www.dot.ca.gov/ha/construc/stormwater/factsheets.htm

Newman, J. (editor). 2008. Greenhouse and Nursery Management Practices to Protect
Water Quality. Publication Number: 3508. University of California Agriculture and
Natural Resources Publications, Oakland, CA. 160 pp.

Natural Investigations Co. Page 7



WATER MANAGEMENT PLANS

5.0 WATER SOURCES AND USES
5.1. Water Supplies

The Lake County Groundwater Management Plan, together with the Lake County Water
Inventory and Analysis (CDM 2006) and the Lake County Water Demand Forecast (CDM
2006), serve to manage the water resources in Lake County and provide a framework for the
County and other water users to implement effective water resource management programs.

Municipal
There is no municipal water supply service to the Parcel.
Surface Water

The parcel contained an off-channel pond that was excavated and sealed with a liner. This
pond will be abandoned and restored to the original condition of the landscape. A spring is
located in the southwest portion of the parcel. A thin band of herbaceous wetland vegetation
surrounds this spring. The use of this spring as a water source will be abandoned. No surface
water will be used or diverted for cannabis cultivation on this Parcel.

The nearest portion of the current cultivation area is approximately 130 feet from a Class Il
watercourse. Future cultivation related operations will take place at least 200 feet from a Class
lll watercourse.

Groundwater

A groundwater well currently serves the single-family residence and former Cannabis garden.
This is a permitted well that produces approximately 100 gallons per minute. The proposed
garden will be irrigated by water from the existing well, which will be pumped uphill and stored
in water tanks for a gravity-powered system. Buried PVC piping will deliver the water from the
tanks to the gardens. Black poly tubing will be used to deliver the water from PVC piping to
each growing station. Mixing tanks may be used to add liquid fertilizers and other
amendments to the irrigation water. Supplemental irrigation may be applied by hand using
garden hoses.

5.2. Water Use

Water use requirements for outdoor cannabis production are similar to water use requirements
for other agricultural crops such as corn (CDFA 2017). CDFA (2017) reports the following
regarding the water use for cannabis:

“According to Hammon et al. (2015), water use requirements for outdoor cannabis production
(25-35 inches per year) are generally in line with water use for other agricultural crops, such as
corn (20-25 inches per year), alfalfa (30-40 inches per year), tomatoes (15-25 inches per year),
peaches (30-40 inches per year), and hops (20-30 inches per year). Lindsey (2012) similarly
cites a University of California researcher who suggested that cannabis does well under
irrigation management and, as a small-acreage crop, will use far less water than crops such as
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cotton. Estimates of daily water usage per cannabis plant range from 5 gallons (Live Science
2014) to 6-8 gallons (CDFW 2016).”

CDFA (2017) concludes the following regarding groundwater impacts from small cultivation
operations:

“Based on the relatively low quantities of water use (from 0.002 to 1.8 acre-feet per year), the
likelihood that an individual cultivator or group of cultivators using groundwater from a defined
alluvial aquifer would, by themselves, cause substantial groundwater overdraft is considered
unlikely, for several reasons. First, groundwater overdraft is typically caused by the combination
of various uses in a basin and is not typically attributable to a particular user or set of users; in
other words, it is typically a cumulative issue (which is discussed in more detail in Chapter 6,
Cumulative Considerations). In addition, the size limitations for cultivation sites under the
Proposed Program would limit the maximum extent of water use. For instance, the highest
estimate, provided by Hammon et al. (2015), would result in less than 3 acre-feet of annual
usage at the largest allowable cultivation site of 1 acre. Finally, no information is available to
suggest that there would be high concentrations of cultivators using groundwater from an
alluvial basin in a particular location in a manner that could substantially affect neighboring
wells.” (pages 4.8-34 to 4.8-35)

The following values were used to estimate annual water usage:

e 100 plants in the garden
e 4 gallons per plant for 3 months (April, May, June)
e 8 gallons per plant for 4 months (July, August, September, October)

Annual water demand is estimated at: (90 days x 4 gal/day/plant x 100 plants) + (160 days x 8
gal/day/plant x 100 plants) = 164,000 gallons per year.
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6.0 WATER CONSERVATION

Water conservation practices will be implemented, including a combination of the following
strategies and actions:

selection of plant varieties that are suitable for the climate of the region

the use of driplines and emitters (instead of spray irrigation)

mulching to reduce evaporation

water application rates modified from data from soil moisture meters and weather
monitoring

rooftop water collection (where feasible and permitted)

shutoff valves on hoses and water pipes

immediate repair of leaking or malfunctioning equipment

water metering and budgeting

daily visual inspections of irrigation systems

CASQA Construction BMP Fact Sheet NS-1: Water Conservation Practices will be
implemented to prevent discharges from water supply equipment. Water application rates will
be minimized as necessary to prevent runoff and ponding and water equipment leaks will be
repaired immediately. Implement Construction BMP Fact Sheet NS-7. Potable Water /
Irrigation to manage the potential pollutants generate during discharges from irrigation lines
and unplanned discharges from water sources.
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7.0 WASTEWATER MANAGEMENT
7.1. Existing Sanitary Disposal System

Employees will have access to the flush toilet within the house, which is served by a permitted
septic system.

7.2. Proposed Sanitary Disposal System
As needed, portable toilet(s) will be rented and placed at the entrance to the gardens.

7.3. Waste Discharge Other Than Sanitary Waste

This cultivation operation will not be discharging wastewater. No process water is needed.
Irrigation water will be applied at agronomic rates and will not produce runoff that exits the
property. This cultivation operation is enrolled in the State Water Resources Control Board’s
Order WQ 2017-0023-DWQ General Waste Discharge Requirements for Discharges of Waste
Associated with Cannabis Cultivation Activities (General Order). Compliance with this Order
will ensure that the cultivation operation will not discharge liquid pollutants by using a
combination of Best Management Practices, buffer zones, sediment and erosion controls,
inspections and reporting, and regulatory oversight. Details are found in the Site Management
Plan:

e Site Management Plan for the Cultivation Operation at 23492 Jerusalem Grade,
Middletown, California. 2018. Prepared for Central Valley Regional Water Quality
Control Board. Prepared by: Natural Investigations Co., Inc.
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