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Purpose

This Site Management Plan (SMP) has been prepared on behalf of the cannabis cultivator for
the Humboldt County property identified as assessor parcel numbers 221-071-027 and 221-
071-042, by agreement and in response to the State Water Resources Control Board Cannabis
Cultivation Policy (Cannabis Policy), in congruence with General Waste Discharge
Requirements for Discharges of Waste Associated with Cannabis Cultivation Activities (General
Order). The General Order implements the Cannabis Policy requirements, specifically those
requirements that address waste discharges associated with cannabis cultivation activities.
Dischargers covered under the General Order are subject to the requirements of the Cannabis
Policy in its entirety. The Cannabis Policy provides a statewide tiered approach for permitting
discharges and threatened discharges of waste from cannabis cultivation and associated
activities, establishes a personal use exemption standard, and provides conditional exemption
criteria for activities with a low threat to water quality.

Tier Designation

Tiers are defined by the amount of disturbed area. Tier 1 outdoor commercial cultivation
activities disturb an area equal to or greater than 2,000 square feet and less than 1 acre (43,560
square feet). Tier 2 outdoor commercial cultivation activities disturb an area equal to or greater
than 1 acre.

Risk designation for Tier 1 and Tier 2 enrollees under the Cannabis Policy is based on the slope
of disturbed areas and the proximity to a surface water body. Characterization is based on the
risk designation summarized in Table 1 below.

Thorough assessment of the project area including roads, disturbed areas, legacy features, and
cultivation areas put this enroliment into the classification of Tier 1, Low Risk.

Scope of Report

Tier 1 and Tier 2 cannabis cultivators are required to submit and implement a Site Management
Plan that describes how they are complying with the Requirements listed in Attachment A.
Cannabis cultivators within the North Coast Regional Water Quality Control Board jurisdiction
are required to submit and implement Site Management Plans that describe how the
Requirements are implemented property-wide, to include legacy activities. The Discharger shall
ensure that all site operating personnel are familiar with the contents of the General Order and
all technical reports prepared for the property. A copy of the General Order, and technical
reports required by the General Order, shall be kept at the cultivation site.

Methods

The methods used to develop this SMP include both field and office components. The office
component consisted of aerial photography review and interpretation, existing USGS quad map
review, GIS mapping of field data, review of on-site photography points, streamflow calculations,
general planning, and information gathered from the cannabis cultivator and/or landowner. The
field component included mapping of all access roads, vehicle parking areas, Waters of the
State, stream crossings, drainage features, cultivation sites, buildings, disturbed areas, and all
other relevant site features within the project are and surrounding areas (as feasible).
Cultivation areas, associated facilities, roads, and other developed and/or disturbed areas were
assessed for discharges and related controllable water quality factors from the activities listed in
the General Order.



General Site Information

Discharger: Birds of Paradise Farms, LLC
Landowner: Dan & Leanna Gribi, Gribi Family Trust
GPS: 40.2134, -123.9026

Location: 3180 Thomas Rd. Miranda, CA 95553
cumulative

Parcel Numbers: 221-071-027, 221-071-042

» Disturbed Area: approx. 25,000 sq ft

Cultivation Area and Type: 3,164sq ft mixed light, 11,330sq ft outdoor = 14,494sq ft total.
Tier Level: 1

Risk Level: Low

1. Site Characteristics

1.1 General

This parcel consists of 417 acres of evergreen forest, mixed forest and grassland. Total
disturbed area is approx. 25,000 square feet. Total current cultivation area is 14,494 square
feet.

The applicant is dedicated to minimizing any negative impact to the rural community and natural
environment surrounding this parcel. The applicant is committed to running his business in an
environmentally responsible manner. This would include eliminating light pollution, noise
pollution, or any other adverse effect to neighbors. The applicant adheres to BMP in protecting
the environment and works closely with county and state agencies to keep in compliance and
run a safe clean farm. The applicant's business functions with great regard for the ecosystem in
which it operates.

A. The applicant's plans are to use the natural prime ag soils and only organic amendments to
fortify the soil as needed.

B. Branches harvested during fuel reduction are composted and eventually used in swales,
pathways, and remediation buffers to prevent nutrient runoff, reduce soil temperature, store
carbon, and promote a healthy soil microbial community.

C. Soil fertility is closely monitored to prevent excess use of fertilizers.

D. Only organic products are used in the cultivation of cannabis.

E Cultivated soils are cover cropped and mulched in the off season to enhance soil fertility and
eliminate runoff, and

F. The entire site is monitored to identify and correct any potential sources of environmental
degradation and maintain a protective riparian buffer.

1.2 Structures currently on Site

Structures on the property relevant to the cultivation process on 221-071-027 include:
Bed 1-30' X 80’ (2400sq ft) outdoor cultivation



Bed 2-14’ X 40’ (560sq ft) outdoor cultivation
Bed 3-25" X 40’ (1000sq ft) outdoor cultivation
Bed 4-12' X 36’ (432sq ft) outdoor cultivation
Bed 5-12’ X 36’ (432sq ft) outdoor cultivation

Structures relevant to the cultivation process on 221-071-042 inciude:
Greenhouse 1- 20' X 55’ (110sq ft) of mixed light Cultivation.

Greenhouse 2- 12' X 72' (864sq ft) of mixed light cultivation.

Greenhouse 3- 12" X 72’ (864sq ft) of mixed light cultivation.

Greenhouse 4- 12’ X 72’ (864sq ft) of mixed light cultivation.

Greenhouse 5- 12" X 72’ (864sq ft) of mixed light cultivation.

Bed 6- Approx 26’ X 29’ (550sq ft) outdoor cultivation.

Bed 7- 12" X 72’ (864sq ft) outdoor cultivation

Greenhouse 8- 20’ X 60’ (1200sq ft) mixed light cultivation

Bed 9- 10’ X 26’ (260sq ft) outdoor cultivation

Bed 10- 15’ X 40’ (600sq ft) outdoor cultivation

Bed 11- 12’ X 80’ (960sq ft) outdoor cultivation

Bed 12- 10’ X 68’ (680sq ft) outdoor cultivation

Immature Plant Nursery 16" X 32’ (512sq ft) Nursery

Drying/Processing- 25' X 36" (900sq ft) Drying, Processing and Secure Storage.
Fertilizer/Nutrient Shed- 10’ X 12' (120sq ft) for storage of fertilizer and pesticides
Storage Shed- 10' X 12' (120ft?) shed for misc. AG storage

1.3 Access Roads

The site is located on Thomas Rd. in the Salmon Creek area. To access the parcel from Eureka
Follow US-101 S to Salmon Creek Rd. Take exit 653 from US-101 S (52.1mi.) Turn right onto
Salmon Creek Rd. Follow Salmon creek road to Thomas Rd. (2.8mi.) Turn left onto Thomas Rd.
Folliow Thomas Rd. to 3180 Thomas Rd.

1.4 Stream Crossings

There are two major stream crossings with bridges, one over Mineral Creek and one over
Flicker Creek. There are three Points of Diversion (PODs) for domestic drinking water, only one
of which is being used now. There are 31 culverts on the property. The culverts and PODs are
all in the LSAA with the CDFW. See Property and Premises Diagrams attached.

1.5 Electricity
Power for these parcels are solar with generator backups.

1.5.1 Artificial Lighting
Propagation greenhouses use a small amount of supplemental lighting. Two sets of String lights

with 10-23watt bulbs each for a total of 460watts for propagation greenhouse.

1.6 Species of Concern



The following species that have been recorded within the quadrant (Ettersburg 7.5 USGS
Quad)

Foothill Yellow-Legged Frog

Coho Salmon- Southern Oregon, Northern
Southern Torrent Salamander

CA ESU

Red-Bellied Newt

North American Porcupine

Northern Spotted Owl

Western Pond Turtle

Chinook Salmon- CA coastal ESU
Steelhead-Northern CA DPS

Summer Run Steelhead Trout

2. Cultivation Plan

2.1 Cultivation Area

The following areas are designated for cultivation activities:

* 6 mixed light greenhouses totaling 3,164sq ft and 11 outdoor beds totaling 11,330sq ft

» One (1) drying room 25 X 36’ (900sq ft) for Drying, Processing, and Secure Storage

» One (1) propagation greenhouse 16’ X 32' (512sq ft) used to propagate vegetative plants
» One Shed 10" X 12' (120sq ft) used for storage of nutrients, pesticides, fertilizers, misc ag
storage, garden tools and chickens

« Total current cultivation area is 14,494 square feet.

2.2 Harvesting

Cannabis will be harvested using gloves and clean tools. All cannabis will be hung to dry on-site
in the drying room. A dehumidifier and fans as well as will be added to the drying areas.
Cannabis will be dried for 10-21 days on lines in this area depending on weather. The rooms will
have proper ventilation, fans, and dehumidifiers to maintain proper environment. Moldy
cannabis will be removed and destroyed using county and state approved procedures for
holding and destroying unwanted product.

Cannabis trimming will occur as cannabis becomes ready from curing process. Trimming will
physically take place in the drying areas with plenty of ventilation and fresh air or outside when
weather permits. The applicant plans to trim the cannabis them self by hand with the aid of a
trim machine. If needed they will hire employees/contractors with processor's licenses to help.
Processed cannabis will be bagged into turkey bags or sealed bags to be held until a distributor
is ready. The trim or remaining leaves from processed cannabis, will be bagged into brown lawn
bags and into contractor bags to be stored until needed, sold, or destroyed in the legal manner.
2.2.1 Employee/Contract Workers



The applicant intends to do all the work themselves, however if the need arises for help
independent contractors will be hired to help in their respective fields. Employee/contractors will
have access to parking, spacious work zone, clean supplies for task, hand washing areas with
soap, and onsite bathroom facility. All areas will be kept clean and in good condition. All
Employee/contractors will have access to personal safety equipment to meet the needs of the
job for example, face mask, gloves, Tyvek suits, safety glasses, rubber boot covers etc. For the
purposes of this document the term "employee” will refer to all people working on site.
Additionally, the following practices will be implemented and only employ persons for hire as
allowable by law. At all times workers shall have access to safe drinking water, toilets, and
washing facilities. Applicant has created a Worker Safety Practices outline as follows:

Safety protocols will be implemented to protect the health and safety of employees. All
employees shall be provided with adequate safety training relevant to their specific job
functions, which may include:

1) Employee accident reporting

2) Security breach

3) Fire prevention

4) Materials handling policie

5) Use of protective clothing such as long sleeve shirts, brimmed hats, and sunglasses.

Each garden site and or processing area have the following emergency equipment:

1) Personal protective equipment including gloves and respiratory protection are provided where
necessary

2) Fire extinguisher

3) First Aid Kit

4) Snake Bite/Bee Sting Kit

5) Eye Washing Kit

Comply with all applicable federal, state, and local laws and regulations governing
California Agricultural Employers, which may include federal and state wage and hour
laws, CAL/OSHA, OSHA, California Agricultural Labor Relations Act, and the Humboldt
County Code (including the Building Code).

3. Water

3.1 Source and System

The irrigation water source for this operation are off stream rainwater catchment ponds labeled
Ponds #2, 3, and 4 on the Premises Diagram. The capacity of these ponds is approximately
760,000 gallons

Cultivation Site on will use approx. 219,575-gallons of water per year.

Domestic water is supplied from a spring, labeled POD 3 on the Premises Diagram and supplies
domestic water to 4 householids. Yearly average use is approximately 180,000 gallons.

3.2 Storage

Rainwater catchment is the main form of water storage on these parcels in three ponds. The
current rainwater catchment ponds have a 760,000-gallon capacity. There is 1) 1320gal, 2)



2,800gal, 7)3,000gal and 1) 5,000gal tanks for irrigation storage for parcel 221-071-027 and 1)
2,800gal and 1) 1,200gal storage tanks for irrigation storage parcel 221-071-042. There is 1)
1,200 domestic storage tank for parcel 221-071-027 and 1) 3,000 gal domestic storage tank for
parcel 221-071-042 plus 1) 2,800 gal storage tank for fire use.3.3 Use

The water is used for onsite irrigation and foliar spraying. The irrigation systems employed
include drip irrigation and hand watering. Domestic water is used for handwashing stations and
drinking water.

3.3 Conservation Methods Employed

Water use is monitored.

3.4 System Maintenance

Entire water system including manifolds and fittings are inspected weekly for leaks, and drip
system is inspected daily for leaks and damage.

4. Erosion and Sedimentation

4.1 Points of Concern
There are 36 culverts on this property, all covered by COFW LSAA.
4.2 Soil Management

The soil used onsite consists of a premixed soil blend in combination with coco coir. Soil is
amended and reused every year, never discarded.

4.3. Maintenance

Some of the soil conservation measures employed include the use of firebreaks, the
encouragement of winter cover crops and general maintenance of the wildlife habitat.

5. Fertilizers, Herbicides and Pest Management

The applicant will follow best organic operation practices. Fertilizers, amendments, or other
agro-chemicals will be stored in dedicated locations within the first-floor garage of the residence.
All fertilizers or other regulated and non-regulated agro-chemicals shall be stored within covered
areas with secondary containment. Fertilizers, potting soils, compost, and other soils and soil
amendments are currently stored in structures on the property in a manner in which they will not
enter or be transported into surface waters and so that nutrients or other pollutants will not be
leached into groundwater. Fertilizers and soil amendments are applied and used per the
manufacturers guidelines. Cultivation areas are currently maintained so as to prevent nutrients
from leaving the site during the growing season and post-harvest.

5.1 Herbicides/Weed Control
Lost Coast PlantTherapy is used exclusively.



Biological, physical, and cultural methods of weed control are employed. Hand-pulling weeds
and weed eating are the primary methods used onsite for weed reduction.

5.1.2 Storage
Herbicides and fertilizers present on site will be stored in a shed with a locked door.

5.2 Pest Management

This Pest Management Plan was prepared to comply with California Department of Food and
Agriculture requirements for CalCannabis cultivation licensing. This plan describes various pest
management options that the applicant will employ depending on conditions and circumstances.
All pesticides and practices used will comply with California Department of Pesticide Regulation
and the Humboldt County Agricultural Commissioner's enforcement the use and sale of
pesticides under Divisions 6 and 7 of the California Food and Agricultural Code, and Title 3 of
the California Code of Regulations. The use of pesticide products is consistent with product
labeling and all products on the property are to be currently stored in closed structures to ensure
that they do not enter or are released into surface or ground waters.

The applicant will be utilizing proper crop spacing, using proper nutrient levels and pH balance
to minimalize the spread of insects. The applicant will choose plant strains with genetics that
have resistance to pest. Timing crop planting will also be utilized.

If deemed beneficial, the applicant will utilize tady bugs to control mite infestations, or any other
predator insect that is approved for use.

Lost Coast Plant Therapy is used exclusively

6.2.2 Storage

All chemicals shall be stored and handled according to the manufacturers recommendation and
as outlined by the CDFA or any other best practices as outlined by a cannabis licensing bureau.
Pesticides, fungicides, and other biocides on site will be stored in a shed with a locked door.

6. Petroleum, Gas and Qil

6.1 Use
Petrol products will be used in a generator on site for domestic use, artificial lighting, fans,
dehumidifiers, and other electric devices associated with the cultivation process.

6.2 Storage
The petroleum products will be stored in approved containers in a covered shed with

containment devices in place.
7. Waste

7.1.1 Cultivation Waste

CERCC (Clean Energy Resource Conservation Commission) requires that the project comply
with the California Integrated Waste Management Act (CIMA). In addition to cannabis waste,



which is regulated by CERCC, the CIMA requires that the project manage recycling of
commercial solid waste and organic waste. The following project policies are regulated by local
and state requirements:

A. All cannabis waste shall be stored in a secure waste receptacle, or secured area, and
disposed of in accordance with local and state regulations.

"Secure waste receptacle”

or "secured area" means that physical access to the receptacle or area is restricted to the
licensee and its employees, or the local agency, or waste hauler franchised or contracted by a
local agency.

B. Public access to the designated cannabis waste receptacle or area shall be strictly prohibited
C. All commercial solid waste shall be stored separately from cannabis waste in disposal bins
secure from wildlife and watershed discharge, divided out from trash and recyclables, and
disposed in accordance local and state regutations.

D. All hazardous waste regulated by the Integrated Pest Management Plan shall be dispose of
properly utilizing protocols within that plan in compliance with all local and state regulations.

7.1.2 Tracking, Records, and Inspections

CERCC requires that the project comply with the Track-and-Trace System and local
requirements. The following policies shall be implemented to ensure compliance with the local
and state requirements:

A. In addition to all other tracking requirements, disposal of cannabis waste shall use the Track-
and-Trace System with documentation to ensure cannabis waste is identified, weighed, and
tracked while on premises and when disposed

B. All cannabis plant material identified as cannabis waste shall be reported in the Track-and-
Trace System made within three (3) business days of the change in disposition from cannabis
plant material into cannabis waste scheduled for destruction or disposal.

C. Review of on-site cannabis, Track-and-Trace System records, cannabis waste, commercial
waste, and any other records shall be available for CDFA (California Dept of Food and
Agriculture) inspection or their designated representative. Inspections shall occur at standard
business hours from 8:00am to 5:00pm. Prior notice for inspections is not required by the
inspecting agency.

D. No person shall interfere with, obstruct, or impede inspection, investigation or audit. This
includes, but is not limited to, the following actions: Denying the department access to the 7.1.2
Tracking, Records, and Inspections

licensed premises. Providing false or misleading statements. Providing false, falsified,
fraudulent or misleading documents and records, and failing to provide records, reports, and
other supporting documents.

E. Accurate and comprehensive records shall be maintained on-site for seven (7) years
regarding cannabis waste which are subject to CDFA inspection that account for, reconcile, and
evidence all activity related to the generation or disposition of cannabis waste.

7.1.3 Internal Waste Management Policies



The following waste management policies shall be implemented to ensure compliance with the
local and state regulations, as well as CIWMA, CERCC and, CWMP (Cannabis Waste
Management Plan):

A. The CWMP shall be always be retained onsite. B. Each new laborer that comes onto the site
shall be provided with a copy of the CMP and it shall be their responsibility to read the CWMP.
C. The operator shall instruct all laborers as to the location and proper disposal of cannabis
waste.

D. The operator shall monitor the process of waste management and reuse of cannabis waste
to ensure compliance with the CMP, local requirements, Integrated Waste Management Act,
and CERCC.

E. The operator shall ensure that all supporting documentation which demonstrates compliance
with the CWMP is provided to the local or state enforcement agency upon request or when
required.

F. Waste reduction and recycling strategies shall be periodically reviewed.

G. Every effort shall be made to use to reduce the amount of cannabis waste sent to landfills by
on-site composting and reuse.

H. Any person hauling away cannabis waste shall notify the operator of the materials, location of
disposal, and provide written record.

I. The waste hauler shall track the total amount of cannabis waste leaving the project by weight
or by volume and supply the operator with copies of tickets or detailed receipts from all loads of
cannabis waste removed from the site

7.1.4 On Site Cultivation Waste Disposal

The CWMP identifies one or more of the following approved methods for cannabis waste and
organic waste according to the CIWMA, CERCC and, CWMP:

On-premises disposal of cannabis and organic waste: Composting cannabis waste shall comply
with title 14 of the California Code of Regulations Division 7 Chapter 3.1 (commencing with
Section 17850) by one or more of the foliowing methods:

Passive Aerated Static Pile: a composting process that is similar

to the aerated static pile except that the air source may or may not be controlled

Finished Compost Layer

6' High

Land Application: final deposition of compostable material shall be spread onsite land (i.e.,
compost used within gardens).

7.2 Trash

Rubbish is stored in a secure area in the garage and is removed monthly. Solid waste is hauled
to an approved county location

The CWMP identifies one or more of the following methods for managing solid waste and
recyclables according to the CIWMA, CERCC and, CWMP: self-haul refuse and recycling to
approved county location.

Redway Transfer Station



Conservation Camp Rd.
Redway, CA 95560

7.3 Domestic Wastewater

Portable toilets are utilized for handling domestic wastewater. Portable toilets are cleaned
regularly by septic disposal company.

7.4 Hazardous Waste

Gasoline and propane are stored on site for heating and power supply. All fuels are stored in
approved storage containers. Diesel and gasoline are stored in covered area with containment
device. All fertilizers, soil amendments, and pesticides used on site are stored indoors in
approved containers. Bleach and alcohol are used on site to clean small hand tools typically
these products would be stored in office areas in one-gallon bottles or smaller. Other household
sanitizers may be used in kitchen and bathrooms. Small equipment and generator oil may be
changed on site if said procedure will be completed over containment devices to prevent

spillage
Monitoring Plan

Cannabis cultivators shall regularly inspect and maintain the condition of access roads, access
road drainage features, and watercourse crossings. At a minimum, cannabis cultivators shall
perform inspections prior to the onset of fall and winter precipitation and following storm events
that produce at least 0.5 in/day or 1.0 inch/7 days of precipitation. Cannabis cultivators are
required to perform all of the following maintenance:

Remove any wood debris that may restrict flow in a culvert.

* Remove sediment that impacts access road or drainage feature performance.

Place any removed sediment in a location outside the riparian setbacks and stabilize the
sediment.

» Maintain records of access road and drainage feature maintenance for annual reporting.
Cannabis cultivator that are operating in areas that are, or may become, inaccessible during
winter months due to extreme weather such as snow, road closures, seasonal access roads to
the property, or any other such conditions shall make additional efforts to enhance winterization
measures in the absence of monitoring during storm events.

General Recommendations

» Frequent use of un-surfaced roads should be avoided, particularly when road surfaces are
soft/saturated.

*Existing or newly installed road surface drainage structures such as water bars, rolling dips,
ditch relief culverts, and intentionally in/out-sloped segments of road shall be maintained to
ensure continued function of capturing and draining surface runoff.



All culverts should be inspected regularly during the winter months to check for plugging,
blockage, or other issues.

0

All generators and petroleum powered pumps shall be located out of riparian setbacks and are
required to have spill trays or secondary containment placed underneath them when using,
fueling, or changing oil on them to prevent the potential for leeching, seepage or spillage of
petroleum products. All spill trays and containment structures require cover from precipitation.
See BMPs: See BMPs: Generator, Fuel, Oil Management and General Recommendations -
Petroleum products and hazardous materials specifications.

* Keep and use absorbent materials designated for spill containment and spill cleanup
equipment on-site for use in an accidental spill of fertilizers, petroleum products, and hazardous
materials.

« Fertilizer, soil amendments, and pesticide use it to be recorded in such a manner that
cumulative annual totals are recorded for annuatl reporting.

+ Store in-use fertilizers in a small storage container, such as a tote or deck box, adjacent to the
mixing tanks. For the winter period, store fertilizers in enclosed structures with concrete or

= wooden floors. Do not store fertilizers and flammable petroleum fuels in the same storage
structure or area.

+ All water storage tanks shall be located out of riparian setbacks.

» Water use shall be designed and metered such that water used for the irrigation of cannabis
will be recorded separately from domestic use. Water use for the irrigation of cannabis is to be
recorded monthly for annual reporting.

Install float valves, or implement another equivalent system, on all applicable water storage and
transfer tanks to prevent unnecessary water diversion and the overflowing of water tanks.
Ensure lids are secured on all water storage tanks to prevent wildlife from becoming entrapped
within the tank

Winterization

- Any exposed soils or disturbed land resulting from summer operations or winterization
activities shall be seeded with native grass seed and mulched with weed free straw and/or wood
chips.

-All disturbed ground and exposed soils around the pond will be treated with erosion control
measures including: seeding with native grass seed, mulching with weed free straw and/or
wood chips, and installing erosion control measures such as straw wattles, and jute netting.
-All existing culvert inlets shall be cleared of any potential obstructions.

-All fertilizers and petroleum products will be completely sealed and placed in the Storage
Structures.

-The chemical toilet will be removed from the property until need resumes the following
cultivation season.

-Water storage tank lids shall be appropriately closed to prevent the access of wildlife.

-All refuseftrash shall be removed and disposed of appropriately.

-All inorganic material capable of being transported by wind or rain shall be secured and stored
appropriately.

-Any exposed soils resulting from winterization activities shall be seeded and straw mulched.



8. Appendix

8.1 Best Practical Treatment or Control Measures

BMP procedure measures to be implemented

» List of record keeping, monitoring, and other measures needed for compliance.
Install flow meters for Install flow meters water use and record water use weekly.
Use log pages and provide additional documentation as needed.

Record water use.

Read flow meters weekly and record irrigation use by water source.
Use log pages provide additional documentation as needed.
Wet weather road inspection.

o}

Inspect road during wet weather annually.

Observe water and sediment discharge.

Document observations, apply corrective measures to prevent erosion as needed based on
observations.

« Pre and post season inspection, conduct self- assessment twice annually.

« Use log pages provide additional documentation as needed.

» Keep chemical storage and use logs

List chemicals stored onsite and information about quantities used and frequency applied.

» Record annual fertilizer and amendment use.



Pre-season Self-Assessment (to be completed after March and before
April 15 each year)

Person Reporting:
Date:
[] Yes [] No

All stockpiles, soil amendments, pesticides, and fertilizers have remained properly
stored and/or contained and have not discharged from their storage/containment
facility(ies).

Comments:

[]Yes []No

Implemented erosion and sediment controls have remained in place and functioning
throughout the winter wet weather period, preventing sediment and turbid stormwater
from discharging to surface water bodies.

Comments:

[]Yes [] No

All access roads appear to be in good condition and drainage structures have been
effective in preventing road surface and fill material from discharging to any surface
water bodies.

Comments:

[]Yes [] No

Watercourse crossing structures remain functioning throughout the winter wet weather
period and there is no evidence of crossings being plugged, overtopped, and/or
discharging sediment or fill material. Comments:

[] Yes [] No
All water containment structures/ponds/dams have remained effective and in good
condition.

Additional Findings: Please describe pre-winter BMPs applied to the site including
location and methods (attach additional pages as necessary):

Comments:




Post-Season Self-Assessment (to be completed by October 15th each
ear

Person Reporting:
Date:

[]Yes[]NA

All stockpiles, soil amendments, pesticides, and fertilizers have been properly stored
and/or protected per Best Management Practices (BMPs).

Comments
[]Yes [ NA

Erosion and sediment controls have been properly installed and are functioning, and all
areas of exposed soil have been stabilized in preparation for the winter wet weather
period. Comments

[]Yes []NA
Drainage structures (waterbars/rolling dins) have heen installed and are functioning on
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all access roads, and all access roads intended for use during the winter wet weather
period have been weatherproofed. Comments

[]Yes [ ] NA

Watercourse crossing structures have been correctly installed/maintained, all fill
material/exposed soil has been stabilized, and are free of debris that could plug
crossings over the winter wet weather period. Comments

[]Yes ] NA

All trash/refuse has been cleaned up where it cannot pass into or be transported into any
water body and empty/used containers have been properly disposed per manufacturer’s
instructions. Comments

[]Yes[]NA

All water containment/storage ponds/dams have been inspected and appear to be in
good, stable condition.

Additional Findings/Comments:



Chemical/Pesticide/Herbicide Inventory Log

List all chemicals that you have in storage. When any new pesticides, herbicides,
or chemicals are brought onto the property enter the product information in this
form. An example entry is provided.

Name of Product Pest/Herb/Other Quantity (gal/lbs) Date
Recorded By




Chemical/Pesticide/Herbicide Application Log

Anytime a pesticide, herbicide, or any other chemical is applied to the cannabis it will be
recorded on this form. An example entry is provided.

Name of Product _ Pest/Herb/Other Quantity (gal/lbs) Date
Recorded By




Soil Amendments and Fertilizer Log
Anytime an amendment or fertilizer is used in soil building, top dressing, foliar
spray, or any other application - fill out this log. An example entry is provided.

Name of Product Quantity (gal/lbs/etc) Date Applied N-P-K
Ratio Recorded By




Water Usage Log

Every week record the water used for cultivation using water meters. Fill out the
annual total usage on the backside of this form at the end of the year. To
calculate annual total, subtract the first meter reading of the year from the last
reading of the year. An example entry is provided.

Water Source Meter# Quantity (gal/cf) Date Recorded
Recorded By




8.3 Emergency Contact Information

Birds of Paradise Farms, LLC shall visibly post and maintain an
emergency contacts list which will include at a minimum:

1. Managerial and property owner contact(s):
2. Property Owner/Manager- Dan Gribi 707-358-0000
3. Emergency responder contact(s):
a. EMERGENCY CALL 911
Site Address: 3180Thomas Rd. Miranda, CA 95553

b. Nonemergency Sheriff: (707) 445-7251
4. Hazardous Material/Poison control contact(s):

a. EMERGENCY CALL 911
Site Address: 3180 Thomas Rd. Miranda, CA 95553
b. Poison Control Centers 1-800-222-1222
c. Humboldt County HazMat: (707) 445-6215
d. Humboldt County Ag Dept: (707) 441-5260






BMP: Winterization and Interim Treatments for Erosion Control

Roads

o Existing or newly installed road surface drainage structures such as water bars, rolling dips, ditch relief
culverts, and intentionally in/out-sloped segments of road shall be maintained to ensure continued
function of capturing and draining surface runoff.

o Hand tool kick-outs (lead out ditch) for existing wheel rut, surface run-off confinement.

o Temporary waterbar/cross-wattles installed on road/trail sections of concentrating surface runoff.

o Clean existing DRG inlets, outlets, and contributing ditch lines of current and potential blockage debris
by hand.

o Hand place energy dissipating rock/small woody debris at DRC outlets where erosion is occurring.

o Woattles/straw bales placed at road runoff delivery sites.

o Touch-up with hand tools of existing surface drainage structures (kick-outs, rolling dips, and
waterbars).

o Seed and straw un-used, or to be abandoned, road surfaces where erosion is occurring.

o Frequent use of un-surfaced roads should be avoided, particularly when road surfaces are
soft/saturated.

Crossings

o Clean inlets, outlets, and channels above of current and potential blockage debris by hand.

o Hand place energy dissipating rock/SWD at DRC outlets.

o Hand placement of rock armor around culvert inlets.

o Installation of wattles along the outboard road edge of out-sloped crossing with direct delivery of road
surface runoff is occurring.

o Hand placement of rock on crossing fill faces where erosion is/may occur as a result of poor crossing

construction.

Cultivation Areas

e}

o 0 0 O

Use hand tools to capture cultivation related soils that are not contained (soil from post-harvest plant
removal, soil/planter removal, general spillage).

Treat beds, pots, new soil storage piles, spent soil piles, and soil disposal piles with cover crops for
soil stability and potentially nitrogen fixing/soil amendment.

Bagged potting soil should be covered.

Install staked wattles or an earthen berm around cultivation soils piles prior to the winter period,

annually.
Any soil amendment, fertilizer, herbicide, or pesticide that is not 100% sealed should be stored under

cover.
Cultivation sites with poor or concentrating drainage can have wattles or bales installed prior to winter
to help prevent sediment and nutrients from leaving the site.

Plastic netting shall be disposed of or stored where it is inaccessible to wildlife.

Tarps/dep covers shall be stored so they cannot be blown away.

General waste from growing season gathered up and disposed of.

Exposed soil surfaces in the cultivation area, as well as graded fill slopes should be seeded, strawed,
muiched, jute netted as needed.

General Areas

O
o}

Remove all refuse prior to leaving property for the season.
Back fill pit toilets to be abandoned.



BMP: General Recommendations

e Fertilizers, soil amendments, and pesticides
o Fertilizer, soit amendments, and pesticide use it to be recorded in such a manner that cumulative
annual totals are recorded for annual reporting.
o Store in-use fertilizers in a securable storage container, such as a tote or deck box, adjacent to

the mixing tanks.

e Petroleum products and hazardous materials
o Utilize spill trays/containment structures and cover over the containment when using, fueling,
changing oil on portable generators or petroleum powered water pumps to prevent the potential
for leeching, seepage or spillage of petroleum products.
o It is recommended that all petroleum products and other chemicals are registered with the
California Environmental Reporting System (CERS) to satisfy future licensing requirements.

e Water storage and Use
o Water use shall be designed and metered such that water used for the irrigation of cannabis will

be recorded separately from domestic use. Water use for the irrigation of cannabis is to be
recorded monthly for annual reporting.

o Ensure lids are secured on all water storage tanks to prevent wildlife from becoming entrapped
within the tank.

o Install float valves, or implement another equivalent system, on all applicable water storage and
transfer tanks to prevent unnecessary water diversion and the overflowing of water tanks.



BMP: General Operations BMPs

If operations require moving of equipment across a flowing stream, such operations shall be conducted
without causing a prolonged visible increase in stream turbidity. For repeated crossings, the operator shall
install a bridge, culvert, or rock-lined crossing.

During construction in flowing water, which can transport sediment downstream, the flow shall be diverted
around the work area by pipe, pumping, temporary diversion channel or other suitable means. When any
dam or artificial obstruction is being constructed, maintained, or placed in operation, sufficient water shall at
all times be allowed to pass downstream to maintain fish life below the dam. Equipment may be operated in
the channel of flowing live streams only as necessary to construct the described construction.

Disturbance or removal of vegetation shall not exceed the minimum necessary to complete operations. The
disturbed portion of any stream channel shall be restored to as near their original condition as possible.
Restoration shall include the mulching of stripped or exposed dirt areas at crossing sites prior to the end of
the work period.

Structures and associated materials not designed to withstand high seasonal flow shall be removed to areas
above the high-water mark before such flows occur.

No debris, soil, silt, sand, bark, slash, sawdust, rubbish, cement or concrete washing, oil or petroleum
products, or other organic or earthen material from any logging, construction, or associated activity of
whatever nature shall be allowed to enter into or be placed where it may be washed by rainfall or runoff into
waters of the State. When operations are completed, any excess materials or debris shall be removed from
the work area. No rubbish shall be deposited within 150 feet of the high-water mark of any stream.



Water Resource Protection Plan

BMP: General Erosion Control

Timing for soil stabilization measures within the 100 feet of a watercourse or lake: For areas disturbed from
May 1 through October 15, treatment shall be completed prior to the start of any rain that causes overland
flow across or along the disturbed surface. For areas disturbed from October 16 through April 30, treatment
shall be completed prior to any day for which a chance of rain of 30 percent or greater is forecast by the
National Weather Service or within 10 days, whichever is earlier.

Within 100 feet of a watercourse or lake, the traveled surface of logging roads shall be treated to prevent
waterborne transport of sediment and concentration of runoff that results from operations. Treatment may
consist of, but not limited to, rocking, out sloping, rolling dips, cross drains, water bars, slope stabilization
measures, or other practices appropriate to site-specific conditions.

The treatment for other disturbed areas within 100 feet of a watercourse or lake, including: (A) areas
exceeding 100 contiguous square feet where operations have exposed bare soil, (B) approaches to road
watercourse crossings out to 100 feet or the nearest drainage facility, whichever is farthest, (C) road cut
banks and fills, and (D) any other area of disturbed soil that threatens to discharge sediment into waters in
amounts deleterious to the quality and beneficial uses of water, shall be grass seeded and mulched with
straw or fine slash. Grass seed shall be applied at a rate exceeding 100 pounds per acre. Straw muich shall
be applied in amounts sufficient to provide at least 2- 4-inch depth of straw with minimum 90% coverage.
Slash may be substituted for straw mulch provided the depth, texture, and ground contact are equivalent to
at least 2 — 4 inches of straw mulch. Any treated area that has been subject to reuse or has less than 90%
surface cover shall be treated again prior to the end of operations.

Within 100 feet of a watercourse or lake, where the undisturbed natural ground cover cannot effectively
protect beneficial uses of water from operations, the ground shall be treated with slope stabilization measures
described in #3 above per timing described in #1 above.

Side cast or fill material extending more than 20 feet in slope distance from the outside edge of a landing
which has access to a watercourse or lake shall be treated with slope stabilization measures described in #3
above. Timing shall occur per #1 above unless outside 100 feet of a watercourse or lake, in which completion
date is October 15.

All roads shall have drainage and/or drainage collection and storage facilities installed as soon as practical
following operations and prior to either (1) the start of any rain which causes overland flow across or along
the disturbed surface within 100 feet of a watercourse or take protection, or (2) any day with a National
Weather Service forecast of a chance of rain of 30 percent or more, a flash flood warning, or a flash flood

watch.
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BMP: General Erosion Control (Cont.)

Erosion control and sediment detention devices and materials shall be incorporated into the
cleanup/restoration work design and installed prior to the end of project work and before the beginning of the
rainy season. Any continuing, approved project work conducted after October 15 shall have erosion contro!
works completed up-to-date and dalily.

Erosion control materials shall be, at minimum, stored on-site at all times during approved project work
between May 1 and October 15.

Approved project work within the 5-year flood plain shall not begin until all temporary erosion controls (straw
bales or silt fences that are effectively keyed-in) are installed downslope of cleanup/restoration activities.
Non-invasive, non-persistent grass species (e.g., barley grass) may be used for their temporary erosion
control benefits to stabilize disturbed slopes and prevent exposure of disturbed soils to rainfall.

Upon work completion, all exposed soil present in and around the cleanup/restoration sites shall be stabilized
within 7 days.

Soils exposed by cleanup/restoration operations shall be seeded and mulched to prevent sediment runoff
and transport.

Straw Wattles (if used) shall be installed with 18 or 24-inch wood stakes at four feet on center. The ends of
adjacent straw wattles shall be abutted to each other snugly or overlapped by six inches. Wattles shall be
installed so that the wattle is in firm contact with the ground surface.



BMP: General Erosion Control (Cont.)
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BMP: General Erosion Control (Cont.)

Improperly installed wattles can
easily become undercut and
increase the erosion problem
they're designed to limit

BMPs and Diagrams



BMP: General Erosion Control (Cont.)

SPREAD THE STRAW
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WORK ACROSS THE SLOPE.

PUNCH STRAW 4 INCHES DEEP.

A SQUARE END SPADE YW/ORKS WELL.
MAKE PUNCH EVERY 12 INCHES.

A. LAY BIRD CONTROL NETTING OR SIMILAR F. STAKE MIDDLES TO CREATE DIAMOND PAY
MATTING IN STRIPS DOWN THE SLOPE OVER TERN THAT PROVIDES STAKES SPACED 4-5

THE STRAW. BURY UPPER END IN 6-8 INCH FEET APART.
DEEP AND WIDE TRENCH.. MOST NETTING G. USE POINTED 1X2 INCH STAKES 8 TO 9
COMES IN 14 TO 17 FT. WIDE ROLLS. INCHES LONG. LEAVE 1 TO 2INCH TOP
ABOVE NETTING, OR USE "U" SHAPED
B. SECURE THE UPPER END WITH STAKES METAL PINS AT LEAST 9 INCHES LONG.
EVERY 2 FEET.
NOTE: WHEN JOINING TWO STRIPS, OVERLAP
C. OVERLAP SEAMS ON EACH SIDE 4-5 INCHES. UPPER STRIP 3 FEET OVER LOWER STRIP
AND SECURE WITH STAKES EVERY 2
D. SECURE SEAMS WITH STAKES EVERY 5 FEET. FEET LIKE IN "B~ ABOVE

E. STAKE DOWN THE CENTER EVERY S FEET.

BMPs and Diagrams



BNMP: General Erosion Control (Cont.)

Anchor in 8" x 8" min.
trench and staple at
12" intervals

hiin. 2' overlap

Staple overlaps
max. 5" s pacing

Bring material down to a level
area,turnthe end under 4"
and staple at 12" intervals

Nates:
1. Slopesurface shalthe smooth before placemeant for

proper soil contact.

Stapling pattern as per manufacturer's recommendations.

Do nat stretch blank ets imattings tight - allow the rolls to

mold to any irregularities .

4. Forslopes less than 3H:1V, rolls may be placed in
horizantal strips.

5. Ifthere is a berm atthe top of theslope, anchor upslope
of the berm.

8. Lime, fertilize, and s eed before instaliation. Planting of
shrubs, trees, etc. should occur after installation.

[CL 0N 8]

NOT TO SCALE

Slope Installation

Revised June 2018

DEPARTMENT OF

E C O L O GY Please see htip Hwwvw.ecy.wa.gov.booynght.htm! for copyright notice including permissions,
State of Washington limitation of liability, and dis claimer.

BMPs and Diagrams



BMP: General Erosion Control (Cont.)

Installation of a geosynthetics mat - Enkamat
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: : www.geosyntheticsworld.com
Landscaping and Erosion Candrol
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BMP: General Erosion Control (Cont.)

TARLE 34. Guidelines for erosion and sediment control application

of Portion of road and construction area

application Technique treated
Hydremulching, hydroseeding Road fill slopes, cut slopes, bare il areas
Dry seeding Road fill slopes, cut slopes, bare soil areas
Erosion Wood chip, straw, Excelsior or tackified muldh Road fill skopes, cut slopes, hare soil areas
oontral durtng Straw wattles Road fill slopes and cut slopes
onstruction Grawel surfacirg Road, landing and turncut surfaces
Dust palliative Raad surfaces
Minimize disturbance {soil and wegetation) All areas peripharal to corstruction
Sediment bazin Roadsde ditches, turncuts and small stream crossings
ﬁ:;?aﬁgy(sé%k:l&ffg:? TR Road fill skapes, cutbanks, bare soil areas and ditches
Sediment Straw bale dams Ditches and small streams
SN Sumps and water pumps Stream channels and stream crossings
construction
i’:ﬁ:g’lcﬁ:xd;::‘z::)(e 4-y ‘emparacy Stream channels and stream cressings
Surface diversion and dispersion dzvices (pipes, ditdhes, etc) Al disturbed bare soil areas
Road shaping Road and landing surfaces
Gravel surfacing Foad, landing and turnout surfaces
Bitumimaus or asphalt surfadng Road surface
Rolling dips Road surface
Diitch relief culverts Raadbed and mad fill
Dowrspouts and berm drains Raad fill slbopes
Pormanent emsion  Waterbars Road and landing surfaces
cantrol Berms Road surface and roadside areas
Ditches Road and landing surfaces
- Pﬁid fi:: shpes, stream cpsjng fills,
cutbanks, stream and lake banks

Raad fill slopes, cut slopes, stream
crossings, streambanks

Road fill slopes, cutbanks, bare sail areas,
stream crossings, streambanks

Sail bloenginesring

Tree planting

HANDHOOK FORK FOREST, RANCH AND RURAL ROADE

BMPs and Diagrams



BMP: Permanent Culvert Crossing

New culvert installations shall be sized to accommodate flows associated with a 100-year storm event.

If the new culvert is replacing a poorly installed old culvert, the crossing may need to be abandoned to the following

standard:

o When fills are removed they shall be excavated to form a channel that is as close as feasible to natural watercourse grade and
orientation, and that is wider than the natural channel.

o Excavated banks shall be laid back to a 2:1 (50%) or natural slope.

New culverts shall be placed at stream gradient, or have downspouts, or have energy dissipaters at outfall.

o Align culverts with the natural stream channel orientation to ensure proper function, prevent bank erosion, and minimize debris
plugging. See Figure 97 below.

o Place culverts at the base of the fill and at the grade of the original streambed or install a downspout past the base of the fill.

Downspouts should only be installed if there are no other options.

Culverts should be set slightly below the original stream grade so that the water drops several inches as it enters the pipe.

Culvert beds should be composed of rock-free soil or gravel, evenly distributed under the length of the pipe.

Compact the base and sidewall material before placing the pipe in its bed.

Lay the pipe on a well-compacted base. Poor basal compaction will cause settling or deflection in the pipe and can result in

separation at a coupling or rupture in the pipe wall.

Backfill material should be free of rocks, limbs, or other debris that could dent or puncture the pipe or allow water to seep around

the pipe.

Covgrpone end of the culvert pipe, then the other end. Once the ends are secure, cover the center.

Tamp and compact backfill material throughout the entire process, using water as necessary for compaction.

Backfill compacting will be done in 0.5 — 1.0 foot lifts until 1/3 of the diameter of the culvert has been covered.

Push layers of fill over the crossing to achieve the final design road grade, road fill above the culvert should be no less than one-

third to one-haif the culivert diameter at any point on the drivabie surface.

Critical dips shall be installed on culvert crossings to eliminate diversion potential. Refer to Figure 84 below.

Road approaches to crossings shall be treated out to the first drainage structure (i.e. waterbar, rolling dip, or hydrologic

divide) to prevent transport of sediment.

Road surfaces and ditches shall be disconnected from streams and stream crossings to the greatest extent feasible.

Ditches and road surfaces that cannot be feasible disconnected from streams or stream crossings shall be treated to

reduce sediment transport to streams.

If downspouts are used, they shall be secured to the culvert outlet and shall be secure on fill slopes.

Culverts shall be long enough so that road fill does not extend or slough past the culvert ends.

Inlet of culverts, and associate fill, shall be protected with appropriate measures that extend at least as high as the top

of the culvert.

Outlet of culverts shall be armored with rock if road fill sloughing into channel can occur.

Armor inlets and outlets with rock, or mulch and seed with grass as needed (not all stream crossings need to be

armored).

Where debris loads could endanger the crossing, a debris catchment structure shall be constructed upstream of the

culvert inlet.
Bank and channel armoring may occur, when appropriate, to provide channel and bank stabilization.

l | FIGURE 87. Cuvert alignment shoud) be 1n refation o the sean and
- Tl - Gerosm ot the fzad. It 1= mportant that the stream enis!s and kaves ths culvert
. o8y tn a relatively strakghnt horforta) alignment o StIAmBW does nCt have
21 {0 turn to enter the inkt of discharge Into g banX as it exfts This Agure
sy ShoWS 2 redesigned quvert mstallatbn that rep¥aces the benaing algn-
Eaising cunet —« mept that previcusly existed. Chame] twms at the Inot Ip@ease prggInRgG
petential because wocd going thrcugh the fun wil ret allgn with the
iolat, SimBarly, chammel tums at the inlet and cutlet are often accompanied
by scour agamst the channd banks (Wiscopsn Transportation foemnas-

AR tion Centar, 2004).
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BMP: Permanent Culvert Crossing Design (Critical Dip and Hydrologic

Disconnect Placement)

FIGURE 24, Critlcal dips or dipped cmssing A8 shoul! be centered near 4 stisan: cresang's down-read
hingeling, not ovar the centeriing of the CTeSSDY whers vertoppIng could cause washout of Sgvere e7esicn
of the AN Ithe stfeam CICS3Ing culvert (B) plugs, water will pand hehind the Il untll reaching the citical
aip or ow poliz i e crossing (C) and Bowing back down o the natuial sream ciamesl The down-read
dich must be plugged {0 revent STeaumMew DGm EVaring down the Qich line, Fof 6XIIa protection 11 s
sketch Bprap armor has heen placed at the critical dip outfall and axteniing downskpe to the steam chap-
bel. This 1= only raquimd of sugygested Gn stpean ossngs where the culvert is Dighly Hxely o plug aond
the cressing & overtopped, The Qip at the hings lne is wsually sumcient {o Uit emaonal damage quing
an sventopping event. Aoad surfare and alivh e § dScotnectad Tom e SUean: Tossing by nstalling a
FCRing QP and ditch Telisf culvert ast up-road Dom the CTossing (A) (Reller and Sherar, 2003),

HANDERODE FOR PLREST, BANCH AND RUEAL RCADE
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BMP: Permanent Culvert Crossing Design (Critical Dip)

Typical Critical Dip Design for Stream Crossings
with Diversion Potential

Road bed
\ Critical dip
‘M\ @
\ e N
\ il /] |

Native hill slope

Cross section

{sometric

Critical Dip Construction:

1. Critical dip will be constructed on the lower side of crossing,

2, Critical dip will extend from the cutbank to the outside edge of the road
surface. Be sure to fill inboard ditch, if present.

3. Critical dip will have a reverse grade(A}from cutbank to outside edge of
road to ensure flow will not divert outside of crossing.

4, The rise in the reverse grade will be carried for about 10 to 20 feet and then
return to original slape.

5. The transition from axis of bottom, through rising grade, to falling grade,
will be in the road distance of at least 15 to 30 feet,

6. Critical dips are usually built perpendicular to the road surface to ensure
that flow is directed back into the stream channel.




BMP: Permanent Culvert Crossing Design (Culvert Orientation)

oy ""_' FIGURE 155. Proper culvert installation invelves
A (‘ . "/’ oA e ot B o 4 correct culvert orientation, setting the pipe slightiy
| [] T T e below the bed of the original stream, and backfill-
IHI ing and compacting the fill as it 1s placed over the
L Sy culvert. Installing the inlet too low in the stream

(A) can lead to culvert plugging, yet if set too high
(B) flow can undercut the inlet. If the culvert is
placed too high in the fill (C), flow at the outfall will

B Ao : ‘* erode the fill. Placed correctly (D), the culvert is set
slightly below the original stream grade and pro-
IHIIH HIIH”HI tected with armor at the inlet and outlet. Culverts
\ 7 installed in fish-bearing siream channels must be
. SR . i o ‘ inset into the streambed sufficiently (>25% embed-

ded) to have a natural gravel hottom throughout the
culvert (Modified from: MDSL, 1991).

HANDBOOK FOR FOREST, RANCH AND RURAL ROADS
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BMP: Permanent Culvert Crossing Design (Inlet and Outlet Armoring)

Inlet / outlet protection

Energy Dissipater

1.5 times max rock i
diameter (8 inch min)

SECTION

3 times pipe diam H

. Energy Dissipater
2 times

pipe

diam

|
!
u

Inlet / outlet protection
Armor inlet and outlet to top of 15
culvert with rock riprap. L T

| Inlet / outlet protection
| Armor inlet and outiet to top
* of culvert with rock riprap

Keyway: Key fill into firm native
soils as shown on plans or specified

Energy Dissipater ‘
« Install rock energy dissipater per
standard specifications or as shown on
plans

Riprap installed to protect the inlet and outlet of a stream crossing culvert from erosion or for energy dissipation should be keyed into
the natural channel bed and banks to an approximate depth of about 1.5x the maximum rock thickness. Riprap should be placed at least
up to the top of the culvert at both the inlet and outlet fo protect them from splash erosion and to trap any sediment eroded from the
newly constructed fill slope above.

BMPs and Diagrams



BMP: Permanent Culvert Crossing Design (Inlet and Outlet Armoring) Cont.

Inlets of culverts and associate fills shall be protected with rock armoring that extends at least as high as the top of the
culvert.

Outlets of culverts shali be provided a rocked energy dissipater at the outfall of the culvert.

Outlets of culverts and associate fills shall be protected with rock armoring that extends at least as high as the top of
the culvert if road fill sloughing into channel can occur.

Prior to inlet and outlet rocking, the inlet and outlets shall be prepared. Preparation will include removal of vegetation
and stored materials from the inlet and outlet.

Inlets may require construction of an inlet basin.

Slopes at the outlet should be shaped to a 2:1 or natural slope prior to placing rock armor.

Rock used at culvert inlets and outlets should be a matrix of various sized rocks and rip-rap that range from a 3” dia. to
a2 dia.

The largest rocks should be places at the base of the culvert or fill. Incrementally smaller rocks shall be placed over
the larger rocks at the armoring extend up the slope. Voids and spaces shall be back filed with smaller gravels and

rocks.

Rocks:
55-100 pound
1.5 feet min, 5% greater than S0 poends

b-12 irch min.
riprag cepth

- aroung lire
fer /
r —

N

FIGURE 107A. Ripraparont at cdvert cutdsd (Modifisd from: Kadlar et al, FIGURE 107B. Riprap armor at cutver! et
2611}, (Ealler and Sherar, 2005).

HANDEQOE FPOA FOREST, DANCH AND BURAL ROADE

BMP: Stream Bank Armoring (Riprap)

Riprap should be installed on top of geotextile fabric or a clean mixture of coarse gravel and sand.

The riprap should be keyed into the streambed and extend below the maximum expected scour depth with an
adequately sized key base width at a thickness of a minimum of 2x the median (D50) rock diameter with the largest
stone sizes placed at the base of the riprap structure.

The armor should be set into the streambank so it does not significantly protrude into, or constrict, the natural
channel, or otherwise reduce channel capacity.

The riprap should extend along the length of unstable or over steepened bank and up the bank sufficiently to
encompass the existing bank instability and/or design flood elevations.



BMP: Rocked Ford

Rocked fords are drainage structures designed to carry watercourses across roads where culvert crossings are not

feasible or un-necessary.

In channel constructed fords shali be of appropriate material that shall withstand erosion by expected velocities and

placed in a U-shaped channel to create a drivable crossing.

o The road shall dip into and out of the rocked ford to minimize diversion potential. Construct a broad rolling dip across the
roadbed, centered at the crossing, which is large enough to contain the expected 100-yr fiood discharge while preventing flood
flow from diverting down the road or around the rock armor.

The road surface at the ford shall be constructed with clean rock. The rock shall be applied to a minimum depth of 6

inches.

o Arange of interlocking rock armor sizes should be selected and sized so that peak flows will not pluck or transport the armor off
the roadbed or the sloping fill face of the armored fill.

The ford’s outlet shall be rock armored to resist downcutting and erosion.

o Excavate the keyway and armored area - Excavate a two to three-foot-deep “bed” into the dipped road surface and adjacent
fillslope (to place the rock in) that extends from approximately the middle of the road, across the outer half of the road, and down
the outboard road fill to where the base of the fill meets the natural channel. At the base of the fill, excavate a keyway trench
extending across the channel bed.

o Armor the basal keyway - Put aside the largest rock armoring to create the buttresses. Use the largest rock armor to fill the basal
trench and create a buttress at the base of the fill. This should have a “U” shape to it and it will define the outlet where flow
leaves the armored fill and enters the natural channel.

o Armor the fill - Backfill the fill face with the remaining rock armor making sure the final armor is unsorted and well placed, the
armor is two coarse-rock layers in thickness, and the armored area on the fill face also has a "U" shape that will accommodate
the largest expected flow.

o Armor the top of the fill - Install a second trenched buttress for large rock at the break-in-slope between the outboard road edge
and the top of the fill face.

If water is expected during the time of use, an adequately sized pipe shall be installed to handle the flow if present (min.

6 inch).

The pipe shall be laid over the rocked ford surface.

The inlet should be at grade with the upstream flow.

The outlet shall drain onto the outlet armoring of the rocked ford.

A layer of clean rock/gravel shall be installed over the pipe to establish the running surface of the truck road.

Following use, the temporary pipe shall be removed and the placed rock/gravel shall be graded out of the ford and used on the

approaches.

o No significant alteration to the bed and bank of the stream shall occur.

Road approaches to rocked fords shall be rock surfaced out to the first drainage structure (i.e. waterbar) or hydrologic

divide to prevent transport of sediment using rock.

Bank and channel armoring may occur when appropriate to provide channel and bank stabilization.

Road approach rock and rock ford armoring shall be reapplied following use as needed to maintain a permanent

crossing.
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BMP: Rocked Ford (Cont.)

FORD: A large dip is graded into the road at the axis of the
stream channel. The outside fill face is dished out to form a spillway

with large rock. On large watercourses, rock is keyed several feet into firm native
soils. The road surface is rocked with 6” of minus rock .

Road Surface

Larger Rock at

& Toe




BMP: Armored Ford [Fill]

Armored fords are drainage structures designed to carry watercourses across roads.

Armored fords shall have a U-shaped channel to create a drivable crossing.

o The road shall dip into and out of the armored ford to minimize diversion potential. Construct a broad rolling dip across the
roadbed, centered at the crossing, which is large enough to contain the expected 100-yr flood discharge while preventing flood
flow from diverting down the road or around the rock armor.

The road surface at the armored ford shall utilize native soils.

The ford's inlet shall be rocked if a threat of head cutting exists.

o Excavate the keyway - Excavate a one to three-foot-deep “bed” into the inboard edge of the road

o Armor the basal keyway — place various sized rock in the constructed keyway to prevent head cutting. Use the largest rock
armor to fill the keyway trench and create a buttress along the inboard edge of the road. This should have a “U” shape to it and
it will define the inlet where flow leaves the natural channel and enters the road.

The ford’s outlet shall be rock armored to resist downcutting and erosion.

o Excavate the keyway and armored area - Excavate a two to three-foot-deep “bed” into the dipped road surface and adjacent
fillslope (to place the rock in) that extends from approximately the middle of the road, across the outer half of the road, and down
the outboard road fill to where the base of the fill meets the natural channel. At the base of the fill, excavate a keyway trench
extending across the channel bed.

o Armor the basal keyway - Put aside the largest rock armoring to create the buttresses. Use the largest rock armor to fill the basal
trench and create a buttress at the base of the fill. This should have a “U” shape to it and it will define the outlet where flow
leaves the armored fill and enters the natural channel.

o Armor the fill - Backfill the fill face with the remaining rock armor making sure the final armor is unsorted and well placed, the
armor is two coarse-rock layers in thickness, and the armored area on the fill face also has a “U” shape that will accommodate
the largest expected flow.

o Armor the top of the fill - Install a second trenched buttress for large rock at the break-in-slope between the outboard road edge
and the top of the fill face.

If water is expected during the time of use, an adequately sized pipe shall be installed to handle the flow if present (min.

6 inch).

The pipe shall be laid over the armored ford surface.

The inlet should be at grade with the upstream flow.

The outlet shall drain onto the outlet armoring of the rocked ford.

A layer of clean native shall be installed over the pipe to establish the running surface of the truck road.

Following use, the temporary pipe shall be removed and the placed native soil shall be removed and drifted along the

approaches.

o No significant alteration to the bed and bank of the stream shall occur.

Road approaches to armored fords shall be treated with seed and straw mulch out to the first drainage structure (i.e.

waterbar) or hydrologic divide to prevent transport of sediment pursuant to Item 18, Section II.

Bank and channel armoring may occur when appropriate to provide channel and bank stabilization.

Armored ford armoring shall be reapplied following use as needed to maintain a permanent crossing.
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BMP: Armored Ford [Fill] (Cont.)

FIGURE 120. Thisarmored 08 ciossing of a steep, ephsineral strealn
was consiructad o provide a low maintanance cossing. The crossing bas
Dbeenl desply dipped t0 feduce the wolime of read 0l and to edminate the
prientizl foF Sream diversica. The il slipe has been heavly amared
throaigh the axis of the cTossing to contaln food fows and prevant down-
Cutting. Armmofed s cannot be used on Ash bearng sfeams.
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BMP: Armored Ford [Fill] (Cont.)

FIGURE 121D. WeE gmded rock ammoy
15 then racknial e the stmictiye
ani? spwead Aciess e breadt of the
U-shaped sizeain cressing, and abtout
ne-third the way up the roadbed, 50

fat sireamfiow will anly flow over of
come In contact with re3stant armor
mrgterMl The amndl must be spread and
compacied AQoss the design wWididn of
the expectsl ood Aow chaana widi
56 paaX Bows will DK fank the armored
struciure,

FIGURE 121E. Twu weaks after (s
armoed B Was CORFTUCtad, 8 Siorm
flow event cocaned and the Sructise
maintained #s runcdon and MiegHiy
The read appeeachss bad not yst heen
compated of swlaced wWih road rok.

FIGURE 121F. The same armared 0
a3 ftappeand ater the ISt wintar
food Aows. No Imainienance was
Tequired to réopean the rwad. I s also
tlear that no stream Avarsioa IS possi-
hle at e stream gossnyg site and the
Vohimes (f A8 within the cTossing bas
hean educed to the MIDIMUD amoeunt
pesded to maniyn a reatively smooth
driving suiface o0 tis pw vaumes road.
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BMP: Vented Ford

Vented Ford

~

~X

Taper road approach f Out-slope
to ensure loaded log ‘ J road. i
e I

truck is able to pass
without difficulty. ~

——————

Dip road through ~— ‘
axis of watercourse
channel as specified

Dip area to accommodate a culvert
sized for 100-year flow (minimum
dimensions given below).

b ¥ 10/ % 18" minmur deep wkh 6’ LIP
3 "'h B -l‘ = fort e ety = Use smaller rock at lip of ford.
— - Y 18'
e o around the larger rock.

Extend rock armor to
top edge of dip.

Extend rock armor
to top edge of dip.

= Scoop out channel spillway.
» Remove existing perched fills.

« Fill voids with smaller rock to prevent piping
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BMP: Crossing Abandonment

When fills are removed they shall be excavated to form a channel that is as close as feasible to natural watercourse
grade and orientation, and that is wider than the natural channel.

Excavated banks shall be laid back to a 2:1 (50%) or natural slope.

Temporary crossings shall be removed by November 15.

o Any temporary culvert crossing left in after October 15 or installed between October 15 and May 1, shall be sized to
accommodate the estimated 100-year flow.

Bank and channel armoring may occur when appropriate to provide channel and bank stabilization.

2lorless |\

slopes

R B e S R ] S i 8 e S W s e T A7)
FIGURE 263. On roads that are to be closed (decommissioned), all stream crossing culverts and fills should be
removed. Stream crossiyy excavations are best performed using an excavator. The original channe! should be
excavated and exhumed down to the former streambed, with a channel width equal or greater than the natural
channel abovs and below the aossing. Sideslopes should be laid back to a stable angle, typically a 2:1 (50%)
gracdient, or less. Spoil can be endhauled off-site or stored on the road bench adjacent the crossing, provided 1 is
placed and stahilized where it will not erode or fail and enter the stream.

8MPs and Diagrams




BMP: Permanent Crossing Decommissioning (Cont.)

Excavating and removing all fill materials placed in the stream channel when the crossing was originally built.

Fill material should be excavated to recreate the original channel grade (slope) and orientation.

The excavated channel bed should be as wide, or slightly wider than, the original watercourse channel.

= This can be better determined by observing the channel width of the watercourse up slope of crossing to

be removed at a point in which the crossing or any other disturbance has not affected the natural channel
slope and width.

If the channel sideslopes were disturbed, they should be graded (excavated) back to a stable angle (generally

less than 50% (2:1)) to prevent slumping and soil movement.

The bare soils should then be mulched, seeded, and planted to minimize erosion until vegetation can protect the

surface.

The approaching, hydrologically connected road segments should be cross-road drained to prevent road runoff

from discharging across the freshly excavated channel sideslopes.



BMP: Rolling Dip Design and Placement

Rolling dips are drainage structures designed to force surface water to be drained from the road surface.

The road shall dip into, and rise out of, the rolling dip to eliminate the potential of road surface runoff to run further down
road way.

The rolling dip shall be constructed with clean native materials or rock surfaced where specified.

The rolling dips outlet may be armored to resist down-cutting and erosion of the outboard road fill.

Do not discharge rolling dips into any areas that show signs of instability or active landsliding.

it the rolling dip is designed to divert both road surface and ditch runoff, block the down-road ditch with compacted fill
in order to force all ditch flows through the trough (low point) of the rolling dip.

BMP: Rocked Rolling Dip Design and Placement

Rocked rolling dips are drainage structures designed to carry known sources of surface water across road ways or from
known persistently wet segments of road such as swales without defined watercourses or road segments with heavy
bank/road seepage.

The road shall dip into, and rise out of, the rocked rolling dip to minimize diversion potential.

The rocked rolling dip shall be constructed with clean rock that is large enough to remain in place during peak flows.
Rock size shall vary relative to the anticipated flow through the dip with larger rock used in location where greater flow
is anticipated.

The rocked rolling dips iniet and outiet shaii be armored to resist down-cutting and erosion.

The entire width of the rocked rolling dip shall be rock armored to a minimum of 5-feet from the centerline of the dipped
portion of the rolling dip.

if a keyway is necessary, the rocked rolling dip keyway at the base of the dip shall be of sufficient size, depth and length
to support materials used in the rocked rolling dip construction back up to the road crossing interface.

Do not discharge rolling dips into any areas that show signs of instability or active landsliding.

If the rolling dip is designed to divert both road surface and ditch runoff, block the down-road ditch with compacted fill.

The rolling dip should be designed as a broad feature ranging from 10-100 feet long so that it is drivable by most types
of vehicular traffic and not significantly inhibit traffic and road use.
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BMP: Rolling Dip Design and Placement (Types)

Typa 1 Rolling Dip Type 1 rolling dips are used where road grades are less than about
{Standard) 12-14% and mad runoff is not confined by a lame through cut or
berm. The axis of the dip should be perpendicular to the
road alignment and sloped at 3-4% across the road
tread. Steep roads will have longer and more abrupt
dip dimensions to develop reverse grade through the
dip axis. The road tread and/or the dip outlet can
be rocked to protect against erosion, if needed.

Type= 2 Rolling Dip Type 2 rolling dips are constructed on roads up to 12-14% grade
{Threugh-cut or thick berm road reaches) where there is a through cut up to 3 feet tall, or a wide or tall
bemn that otherwise blocks road drainage. The berm or
native through cut material should be removed for the
length of the dip, or at least through the axis of the dip,
to the extent neaded to provide for uninterrupted
drainage onto the adjacent slope. The bemn and
slope material can be excavated and endhauled,
or the material can be sidecast onto native slopes

e or i o = up to 45%, provided it will not enter a stream.

Type 3 Balling Dip Type 3 rolling dips are utilized where wad grades are steeper than
{Steep road grads) about 12% and it is not feasible to develop a reverse

grade that will also allow passage of the design
vehicle (steep rcad grades require more abrupt
grade reversals that soma vehicles may not be
able to traverse without bottoming out).

Instead of relying on the dip$ grade reversat
to tum runoff off the roadbed, the road
is built with an exaggerated outslope of
6-8% across the dip axis. Road runoff is deflected
obliquely across the dip axis and is shad off the outsloped
section rather than continuing down the steep road grade.

FIGURE 36. Foling dip types

HANDEBOOE FOH FOREST, FANCH AND RUEAL ATADE
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FIGURE 33A.
Rolling dip can-
structed on a Iock
surfaced rural road
The rollmg dip rep-
resents a change-
n-grade along the
road alignment and
acts to discharge
water that has
collected on, or' Is
flowing down, the
mad surface. This
oad was recently
converted from a
high mamtenance
msloped, ditched
mad to a low mam-
tenancs, outsloped
road with rofling
dips

(622 =" o= ami|
FIGURE 33B.

This side view of
an outsioped road
shows that the
rolling dip does
not have to be
desp or abrupt to
reverse road grade
and effectively
drain the road
surface. This out-
sloped forest road
has rolling dips
that allow all traf-
fic types to travel
the route without
changing speed.

BMP: Rolling Dip Design and Placement
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BMP: Waterbar/Rolling Dip Combined with DRC
s S e

FIGURE 39.

Watarbars are often usad to drain sur
face runoff Irom seasonal, unsurfaced
roads. Because they are easily hroken
daown by vehicles, waterbars are only
used on unsurfaced roads where there
is little or no wet weather traffic. In this
phota, a2 waterbar and ditch relief cul-
vert are usead to drain aii road surface
and ditch runoff frem the insloped road
prism,

HANDBOOK FOR FOREST, RANCH AND RUHAL ROALDS

Diagram shows and discussed the use of a waterbar. However, a DRC combined with a rolling dip structure
provides the same surface and ditch drainage for roads used year-round. Just as with the waterbar in the photo
above, The DRC is installed just upslope from the rolling dip. This also creates a fail-safe should the DRC
become plugged or overwhelmed.

FIGURE 238. Traffic and surface runoff from graveled roads often produces surface erasion, turbid runoff
and fine sadiment transport that can ba delivered to streams. Where ditches can't be eliminated, sediment
traps and roadside settling basins can be installed 1w capture and remove mast of the eroded sediment.
This settling basin has been constructed along the inside ditch just before a stream crossing culvert inlet
(see arow). Ercded sediment from the road and ditch are deposited in the basin befare flow is released

to the stream. Fine sediments have filled about 1/3 of this basin and vegetation is now growing. Sediment
basins require periodic maintenance to maintain their storage capaciy.

HANDECOK FOR FOREST, RANCH AND RURAL RPOADS
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BMP: Road Outsloping

FIGURE 29. Road
shape changes

as tha road frav-
als through the
landscape. For

g example, an out-

" Sloped road will

- havea stesp ar

| “banked" outslape
through inside

&
» SISTENt gULsinpa
thraugh straight

reachies and a
. flat or slightly
insioped shaps as
It goas through an
autside curve. The
raad may have an
putsicps of 2-3%
across the travel
surface while the
shoulder is mora
staaply outsioped
Lo ansure runoff
and sadimant wiif
leave the roadbed.
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BMP: Steep Road Drainage Structures

FIGURE 55. Stesp roads that go straight up or down a hifiside are very difficult to drain This steep, fall ine road developed a
through cut cross section that was draimed using lead out ditches to direct nmaff off the road and onta the adfacent, vegetated
hilisida, The road was "outslaped " to drain runoff to the right side, and the lead out ditch was buill sligitly steeper than the rosd
grade, te be self-cleaning. Four lead out ditches have been consiructed at 100-foat mtervals to the battom of the hillside.

BANDECOK FOR FOREST, RANCR AND RURAL RDALCS

BMPs and Dragrams



BMP: Ditch Relief Culvert

Install ditch relief culverts at an oblique (typically 30 degree) angle to the road so that ditch flow does not have to make
a sharp angle turn to enter the pipe. On low gradient roads (<5%), where ditch flow is slow, ditch relief culverts can be
installed at right angles to the road.

Install ditch relief culverts (DRC) to outlet at, and drain to, the base of the fill

If it cannot be installed at the base of the fill, install the DRC with a grade steeper than the inboard ditch draining to the
culvert inlet, and then install a downspout on the outlet to carry the culverted flow to the base of the fillslope or energy
dissipater material at outlet to prevent erosion or the outboard road fill.

Downspouts longer than 20 feet should be secured to the hillslope for stability.

Ditch relief culverts should not carry excessive flow such that gullying occurs below the culvert outlet or such that erosion
and down-cutting of the inboard ditch is occurring.

Do not discharge flows from ditch relief culverts onto unstable areas or highly erodible hillslopes.

If the ditch is on an insloped or crowned road, consider reshaping road outsloping to drain the road surface. The ditch
and the ditch relief culvert would then convey only spring flow from the cutbank and hillstope runoff, and not turbid runoff
from the road surface.

FIGURE 48. The elements of a properly mstalled
ditch mlief culvert. The culvart is angled at about
30 degrees to the road alignment to help capiure
fow and prevent culvert plugging or erosion of the
Inlet area. It is set at the base of the Al {ideally) or
with & grade slightly steeper than the grade of the
contributing ditch (but never with a grade less than
2 percent) (USDA-SCS, 1983). At a minfmum, the
grade of the ditch relief cuivert shouid be sufficient
to prevent sediment scoumuliation at the infet or
deposition within the culvart itsaif (it should be
self-cleaning) (TSDIA-SCS, 1983).

ROAD SURFACE

Jad ormin
fFT. - 1 FT. ROCK FREE

- )

CULVERT INSTALLATION
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BMP: Waterbar Construction

FIGURE 40. Waterbars are constructad
on unsurfaced farest and ranch roads
that will have Hitle ar no trarfic during
the wel season The waterhar should
be extendnd to the cutbank to mtercept
alf ditah fow (1) and extend heyond

the shoulder of the road. A berm (2)
must Rlock angd preveain ditch fow

from continuing down the road during
flood fiows. Tha excavatad waterbar

{3) shouid ba constructad 1o he self-
claaning, typicaliy with a 307 skew fo
the road alignment with the axcavated
material barmad on the downhill grade
of the road (4). Water should always be
discharged onto the downhill side on

a stahle slope protectad by vegetation.
Rock (shown m the Ggure) should not
be necessary If watarbars are spaced
close enough to prevent sericus ero-
sion. (8) The crogs ditch depth (8} and
width (7) must allovw vellicle cross-over
without destroying the function of the
drain. Several alternate types of water-
bars are possitie, including one that
drains only the raad surface (not the
ditch), and one that drains the road sur-
faca into the inside ditch (BCALE, 1981).
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BMP: Unstable Fill Removal and Treatment

FIGURE 230. The most cost-effective treatment for unstahle filis along the outside of a forest, ranch or
rural road is simply the direct excavation of the unstable material. If road width is too narrow, additional
width can often be derived from cutting into the bank The excavation should encompass the unstable fill
materials, begining at the inside crack or scarp, and extending out and down the fill slope as far as pos-
sihle. For proper surface drainage, and to retrieve most of the unstable fill, the excavation should have a
concave profile when completed. Typically, the bulk of the fill is within 20 to 25 feet of the outside edge of
the road and is easily reached by a midsized excavator Any remaining fill is likely to be small enough that
it will not fail or travel far enough to reach the stream.
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BMP: Unstable Fill Removal and Treatment

Road Surface

Existing Failing Road Fill

Dropped it

Failing/Unstable Fill
Material

WPs and Diagrams



BMP: Unstable Fill Removal and Treatment

Excavation of Unstable Fill Material

=ty () () () () =

bt L ) () () & 2o

Road Surface

Dropped filt

Filt material to be
excavated




BMP: Unstable Fill Removal and Treatment

Road Surface

Erosion Control Measures on New Fill Slope

Staked Wallles

Grass Seed on
Exposed Solls
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BMP: Rock Armor Cutbank

FIGURE 52. This
wet and poten-
tially unstable cut
shpe on a nawly
constructed road
was stabifized
using & butiress of
large rock armor
To assure their
effectiveness, rock
buttresses and
other refaining
structures should
bedesigned bv a
qualified engineer
ar enginesring
geologist.

HANDBGOK FOR FOREST, RANGH AND RURAL ROADS

BMP: Rip-Rap Size Class Table

TABLE 25. Standard classification and gradation of riprap by size of rock!

Minimum and maximum allowable particle size

Median
particle
diameter?
(in)

Median
particle
weight?

Riprap
size class

69 78 92 120

Class I 201b 6 3.7 5.2 5.7

Class I 60 1b 9 5.6 78 85 105 115 14.0 18.0
Class III 150 Ib 12 7.3 10.5 11.5 14.0 16.6 18.5 240
Class IV 3001b 15 9.2 13.0 145 175 19.6 23.0 30.0
Class V Y4 ton 18 11.0 165 17.0 205 235 27.5 36.0
Class VI 3/8 ton 21 13.0 186 20.0 240 2756 3256 420
Class VII Y2 ton 24 145 210 230 275 31.0 37.0 48.0
Class VIII 1ton 30 185 260 285 345 39.0 46.0 60.0
Class IX 2 ton 36 220 315 340 415 47.0 55.8 72.0
Class X 3ton 42 255 368 40.0 48.5 64.5 64.5 84.0

'Lagasse et al. (2006)
*tquivalent to spherical diameter
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BMP: Storage Bladders

Storage bladders shall be located and designed to minimize the potential for impacts due to rolling and/or
failure. Storage bladders should be stored on flat slopes where stability will not be affected.

Storage bladders shall be located to minimize the potential for water to flow into a watercourse in the event
of a catastrophic failure.

Bladders shall not be used unless the bladder is safely contained within a secondary containment system
with sufficient capacity to capture 110 percent of a bladders maximum volume in the vent of bladder failure.
Secondary containment is recommended in the form of a dirt berm, containment pit, combination of both, or
impermeable material with skeletal support. The containment should be capable of holding 110 percent of
the bladders volume.

Secondary containment systems shall be of sufficient strength and stability to withstand the forces of released
contents in the event of catastrophic bladder failure.

Secondary containment systems that are exposed to precipitation shall be designed and maintained with
sufficient capacity to accommodate precipitation and storm water inputs from a 25-year, 24-hour storm event.
Bladders and containment systems shall be periodically inspected to ensure integrity.

This is an example of a containment pit which will assist in mitigating the impacts if this storage bladder failed.

EMPs and Diagrams



BMP: Cultivation Site Restoration

Remove all cultivation and associated materials from designated cultivation site.
o This includes plant mass, root balls, potting containers, cultivation medium and any materials associated with the
preparation, cultivation, and harvest of commercial cannabis.
o Cultivation medium removed from the site shall be stored/disposed of in compliance with Order conditions related to
spoils management.
All disturbed and/or unstable slopes shall be stabilized and returned to pre-project conditions.
o Slopes shall be contoured as close as feasible to natural grade and aspect.
o Temporary erosion control shall be applied to prevent sediment run-off. _
Soil exposed as a result of project work, soil above rock riprap, and interstitial spaces between rocks
shall be revegetated with native species by live planting, seed casting, or hydroseeding prior to the
rainy season of the year work is completed.
o Native plants characteristic of the local habitat shall be used for revegetation when implementing and maintaining
cleanup/restoration work in riparian and other sensitive areas.
o Native forbes and gramminoids shall be planted to replace sediment stabilization, sediment filtration and nutrient
filtration
o Native trees and shrubs shall be planted to replace bank stabilization, inputs of large woody debris and temperature

control within riparian areas.
o Restoration of the quality/health of the riparian stand shall promote: 1) shade and microclimate controls; 2) delivery of

wood to channels, 3) slope stability and erosion control, 4) ground cover, and 5) removal of excess nutrients.



