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Purpose

This Water Resource Protection Plan (WRPP) has been prepared on behalf of the property owner for the
Humboldt county property identified as parcel numbers 216-013-011; 216-012-007 by agreement and in
response to the California Water Code Section 13260(a), which requires that any person discharging waste
or proposing to discharge waste within any region that could affect the quality of the waters of the state, other
than into a community sewer system, shall file with the appropriate regional water board a Report of Waste
Discharge (ROWD) containing such information and data as may be required by the Regional Water Board.
The Regional Water Board may waive the requirements of Water Code section 13260 for specific types of
discharges if the waiver is consistent with the Basin Plan and in the public interest. Any waiver is conditional
and may be terminated at any time. A waiver should include monitoring requirements to verify the adequacy
and effectiveness of the waiver's conditions. Order R1-2015-0023 conditionally waives the requirement to file
a ROWD for discharges and associated activities described in finding 4.

Scope of Report
Order No. R1-2015-0023 states that “Tier 2 Dischargers and Tier 3 Dischargers who intend to cultivate

cannabis before, during, or following site cleanup activities shall develop and implement a water resource
protection plan that contains the elements listed and addressed below. Dischargers must keep this ptan on
site, and produce it upon request by Regional Water Board staff. Management practices shall be properly
designed and installed, and assessed periodically for effectiveness. If a management measure is found to be
ineffective, the plan must be adapted and implemented to incorporate new or additional management
practices to meet standard conditions. Dischargers shall certify annually to the Regional Water Board
individually or through an approved third-party program that the plan is being implemented and is effectively
protecting water quality, and report on progress in implementing site improvements intended to bring the site
into compliance with all conditions of this Order.

Methods
The methods used to develop this WRPP 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, and general planning. The field
component included identifying and accurately mapping all watercourses, wet areas, and wetlands located
downstream of the cultivation areas, associated facilities, and all appurtenant roads accessing such areas.
An accurate location of the Waters of the State is necessary to make an assessment of whether potential and
existing erosion sites/pollution sites have the potential to discharge waste to an area that could affect waters
of the State (including groundwater). Next, all cultivation areas, associated facilities, and all appurtenant roads
accessing such areas were assessed for discharges and related controllable water quality factors from the
activities listed in Order R1-2015-0023, Finding 4a-j. The field assessment also included an evaluation and
determination of compliance with the Standard Conditions per Provision |.B of Order No. R1-2015-0023. The
water resource protection plans required under Tier 2 are meant to describe the specific measures a
discharger implements to achieve compliance with standard conditions. Therefore, all required components
of the water resource protection plan per Provision L.B of Order No. R1-2015-0023 were physically inspected
and evaluated. A comprehensive summary of each Standard Condition as it relates to the subject property is
appended.



Property Description

The property assessed consists of two 80-acre parcels, located in Section 14 and 15, T6S, R4E, Humboldt
Base & Meridian, Humboldt County, from the Harris 7.5' USGS Quad Map. The property is located
approximately 5 miles southeast of Benbow, California, and is accessed by Reed Mountain Road. The
property has a southeast facing aspect with an elevation range of approximately 720’ to 1,400’ above sea
level. The project area contains un-named tributaries to the East Brarich South Fork Eel River.

Project Description
There are currently four actively used Cultivation Areas (CA), (CA A, B, C, & D) located on the property and

three abandoned and relocated cultivation areas (CA E, F, & G). Cultivation Area A is approximately 3,600 ft?
and consists of potied plants within a greenhouse. Cuitivation Area B is approximately 4,200 ft2 and consists
of potted plants within a greenhouse. Cultivation Area C is approximately 5,250 ft? and consists of potted
plants within a greenhouse. Cultivation Area D is approximately 10,800 ft? and consists of plants in raised
beds. Cultivation Area E is approximately 18,000 ft2 and consists of potted plants spread out through native
vegetation. Cultivation Area F is approximately 14,500 ft? and consists of potted plants spread out through
native vegetation. Cultivation Area G is approximately 3,000 ft2 and consist of potted plants on savanna
grassland. All water used for irrigation and domestic uses is derived from three surface water diversions
located on the property. A Lake and Streambed Alteration Agreement (LSAA/1600) agreement with California
Department of Fish & Wildlife (CDFW) has been filed as of the writing of this assessment.

Monitoring Plan

Tier 2 Dischargers shall include a monitoring element in the water resource protection plan that at a minimum
provides for periodic inspection of the site, checklist to confirm placement and efficacy of management
measures, and document progress on any plan elements subject to a time schedule. Tier 2 Dischargers shall
submit an annual report {Appendix C) by March 31 of each year that documents implementation and
effectiveness of management measures during the previous year. Tier 2 annual reporting is a function that

may be provided through an approved third-party program.

Monitoring of the site includes visual inspection and photographic documentation of each feature of interest
listed on the site map, with new photographic documentation recorded with any notable changes to the feature
of interest. At a minimum, all site features must be monitored annually, to provide the basis for completion of
the annual re-certification process. Additionally, sites shall be monitored at the following times to ensure timely
identification of changed site conditions and to determine whether implementation of additional management
measures is necessary to iteratively prevent, minimize, and mitigate discharges of waste to surface water: 1 )
just prior to Qctober 15 to evaluate site preparedness for storm events and storm water runoff, 2) fallowing
the accumulation of 3” total precipitation or by November 15, whichever is sooner, and 3) following any rainfall
event with an intensity of 3" precipitation in 24 hours. Precipitation data can be obtained from the National
Weather Service Forecast Office (e.g. by entering the zip code of the parcel location at
http://www.srh.noaa.gov/forecast).

Monitoring Plan Reporting Requirements

Order No. R1-2015-0023, Appendix C must be submitted to the Regional Water Board or approved third party
program upon initial enroliment in the Order {NOI) and annually thereafter by March 31. Forms submitted to
the Regional Water Board shall be submitted electronically to northcoast@waterboards.ca.gov. If electronic
submission is infeasible, hard copies can be submitted to: North Coast Regional Water Quality Control Board,

5550 Skylane Boulevard, Suite A, Santa Rosa, CA 95403.
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Assessment of the Standard Conditions

Assessment of Standard Conditions consisted of field examinations in the summer and fall of 2018. The
examination evaluated areas near, and areas with the potential to directly impact, watercourses for sensitive
conditions including, but not limited to, existing and proposed roads, skid trails and landings, unstable and
erodible watercourse banks, unstable upslope areas, debris, jam potential, inadequate flow capacity,
changeable channels, overflow channels, flood prone areas, and riparian zones. Field examinations also
evaluated all roads and trails on the property, developed areas, cultivation sites, and any structures and
facilities appurtenant to cultivation on the property. Anywhere the Standard Conditions are not met on the
property, descriptions of the assessments and the prescribed treatments are outlined following each

associated section below.

Summary of Standard Conditions Compliance

Site Maintenance, Erosion Control, and Drainage Features YJ/NX
Stream Crossing Maintenance YII/NX

Riparian and Wetland Protection and Management YI/NX
Spoils Management YIXI/N[]

Water Storage and Use YLJ/NK

Irrigation Runoff Y&I/N[]

Fertilizers and Soil Amendments YIXI/NOI

Pesticides and Herbicides YX/N]

. Petroleum Products and other Chemicals YX/NOI

0.  Cultivation-Related Wastes YR/NO

1. Refuse and Human Waste YR/N{J

i i Ul

1. Site Maintenance, Erosion Control, and Drainage Features
Roads are being classified as “permanent” (being used year-round), “seasonal” (being used primarily during
summer months), and “trail” (being rarely used for occasional access to features on the property).

Permanent roads consist of a main access road to the residence, structures, water infrastructure, and
Cultivation Area A. Permanent roads are adequately surfaced on the majority of the property with native and
imported rock surfacing, and are in acceptable condition. However, one segment of permanent road (Site 04
to Site 05) lacks adequate rock surfacing and signs of concentrated surface runoff were observed in several
locations on permanent roads (Sites 02, 11, 12, 13, & 14). Seasonal roads consist of access roads to
cultivation areas, water infrastructure, and other unused structures on the property. Seasonal roads are
adequately surfaced on the majority of the property. However, three areas of seasonal road lack adequate
surfacing (Sites 05 to Site 10 and Sites 18 & 21). Further details may be found in the Mitigation Report to

follow.



Summary of Standard Conditions Compliance (Cont.}

At least one unstable area was observed on the property. This feature appears to be associated with a large,
deep-seated, earth flow feature. This has been mapped as an unstable area on the site map. There was no
evidence that cultivation related activities where adversely effecting the landslide, nor where any unstable
indicators observed near active cultivation areas.

During inspection of the roads, cultivation areas, and watercourses, nine sites were identified where road
surface runoff was not being adequately dispersed or drained, and erosion of the road surface was occurring.
These sites require the installation or maintenance of surface drainage features and rock surfacing. Further
details may be found in the Mitigation Report to follow.

Cultivation Area A is located on a graded flat with slopes of less than 5% and adjoining natural hilislopes of
approximately 35%. Surrounding the cultivation area is timberland and grassiand savanna with the nearest
surface waters being a Class lil watercourse approximately 95 feet to the south. No drainage or erosion
issues were observed with the cultivation area or the graded flat on which it is located.

Cultivation Area B is located on a graded flat with slopes of less than 5% and adjeining natural hillslopes of
approximately 28%. Surrounding the cultivation area is timberland and grassiand savanna with the nearest
surface waters being a Class |l watercourse approximately 80 feet upslope to the west and approximately
130 feet downslope to the southwest. No drainage or erosion issues were observed with the cultivation area
or the graded flat on which it is located. No issues were observed with the cultivation area being within 100
feet of the Class Il watercourse. The watercourse is located approximately 80 feet upslope, on the other side
of an abrupt bank and hillside, of the cultivation area. On the downslope side of the cultivation area to the
southwest, where surface runoff from the cultivation area can affect the watercourse, the watercourse is
located approximately 130 feet away; outside of the riparian buffer area.

Cultivation Area C is located on two separate, terraced, graded flats with slopes of less than 5% and adjoining
natural hillslopes of approximately 45%. Surrounding the cultivation area timberland and grassiand savanna
with nearest surface waters being over 200 feet away. No drainage or erosion issues were observed within
the cultivation area or the graded flat on which it is located.

Cultivation Area D is located on a graded flat with slopes of less than 5% and adjoining natural hillslopes of
approximately 30 to 40%. Surrounding the cultivation area is timberland with the nearest surface waters being
over 200 feet away. No drainage or erosion issues were observed within the cultivation area or the graded
flat on which it is located.

Cultivation Area E is no longer used and has been relocated to Cultivation Areas A, B, C, & D. The cuitivation
area is located on a hillside with slopes of approximately 30 to 50%. Surrounding the cultivation area, and
within the cultivation area, is timberland with the nearest surface waters being a Class Ill watercourse to the
east approximately 30 feet away. No erosion issues were observed; however, drainage



Summary of Standard Conditions Compliance (Cont.)

issues were observed within the cultivation area. The cultivation area is located on steep slopes above and
along a Class lll watercourse, and the watercourse'’s riparian buffer, where surface runoff from the cultivation
area can enter the watercourse. This cultivation area is also very difficult to access and must be accessed by
footpath only. At the time of this assessment the discharger has relocated this cultivation area to an
environmentally superior location at Cultivation Areas A, B, C, & D.

Cultivation Area F is no longer used and has been relocated to Cultivation Areas A, B, C, & D. The cultivation
area is located on a hillside with slopes of approximately 25 to 30%. Surrounding the cultivation area, and
within the cultivation area, is timberland with the nearest surface waters being a Class 1l watercourse running
through the cultivation area and with the head of a Class Il watercourse to the west approximately 20 feet
away. No erosion issues were observed; however, drainage issues were observed within the cultivation area.
The cultivation area is located on and along a Class IIl watercourse, with the entire cultivation area being
within two Class |1l watercourse riparian buffers, were surface runoff from the cultivation area is entering the
watercourse. This cultivation area is also very difficult to access and must be accessed by footpath only. At
the time of this assessment the discharger has relocated this cuitivation area to an environmentally superior
location at Cultivation Areas A, B, C, & D.

Cultivation Area G is no longer used and has been relocated to Cultivation Areas A, B, C, & D. The cultivation
area is located on a natural bench with slopes of approximately 5 to 10% and natural adjoining hillsiopes of
approximately 30%. Surrounding the cultivation area is grassland savanna and timberland with the nearest
surface waters being a Class Ill watercourse 15 feet approximately feet away to the northeast. No drainage
or erosion issues were observed within the cultivation area or the graded flat on which it is located. However,
the cultivation area is located within the 50-foot riparian buffer area of a Class Hll watercourse. This cultivation
area is also very difficult to access and must be accessed by a steep footpath/ATV only frail. At the time of
this assessment the discharger has relocated this cultivation area to an environmentally superior location at
Culiivation Areas A, B, C, & D.

2. Stream Crossing Maintenance

There are four stream crossings located on the property. Two of the crossings have existing drainage
structures, one crossing has a drainage facility, and the last has a wooden footbridge with a post and pier
foundation within the watercourse. Both of the watercourse crossings (Site 08 and Site 15) are undersized.
Site 08’s culvert diameter is undersized by 6 inches, one culvert size, while Site 15's culvert diameter is
undersized by 12 inches, two culvert sizes. This assessment will not require upgrading of Site 08 and 15's
existing structures as both are installed recently, correctly, are functioning properly, and are not undersized
severely. The drainage structure at Site 15 requires rock armoring of the inlet and this assessment will require
the inlet to be rock armored to mitigate the culvert being undersized. The wooden bridge crossing at Site 03
is in an adequate condition but requires further assessment from CDFW. The drainage facility (dirt ford at Site
07) will be required to be upgraded to a rocked ford. Further details can be found in the Mitigation Report to

follow.

A Lake and Streambed Alteration Agreement (LSAA/1600) with California Department of Fish & Wildlife
(CDFW) has been filed as of the wriling of this assessment. Any additional guidelines, treatments, or
restrictions set forth under the finalized Lake and Stream Agreement shall be followed.



Summary of Standard Conditions Compliance (Cont.)

Runoff  Altitude ™ Time oft 24-hr. Rainfall'  Mean  Drainage  Selected ™ Q 100
Coef. index  Concen.  Intensity Annual Area Discharge RATIONAL USGS MF
Dt (K} (1000 )  (mm) (in/hr) Rainfall (in) _ (ac) Method (cfs) (cfs)
8 0.35 0.0 0 4.39 40 4 RATIONAL 7 5
15 0.35 0.0 6 4.39 40 39 USGS MF 60 a3
Existing ~ Headwall Selected Culvert Recommended
Culvert (1) (HW) HW/D' Discharge QI00 Capacity Culvertis Culvert Dia.  Recommendation.
D# Diameter (in) Height {in} (mtio) Method  (cfs) (cfs) Undersized (in) Based On
8 18 0 0.0 RATIONAL 7 8 TRUE 24 Q100
15 36 0 0.0 USGSMF 33 32 TRUE 48 Q100

3. Riparian and Wetland Protection and Management

Assessment of the property concluded that active cultivation areas, besides abandoned and relocated
Cultivation Areas E, F, & G, and associated facilities are not located or occurring within 100 feet of any Class
| or | watercourse or within 50 feet of any Class Ill watercourse or wetland, buffers maintain natural slopes
with native vegetation, and buffers are of sufficient width to filter wastes from runoff discharging from
production lands and associated facilities to all wetlands, streams, drainage ditches, or other conveyances.

Cultivation Areas E, F and, G are located within the riparian buffer areas of multiple Class il watercourses.
These cultivation areas have been abandoned and relocated to active cultivation areas. However, remaining
cultivation-related materials still remain at these cultivation areas (CA E, F, & G) and shall be removed, as
feasible. Materials to be removed include but are not limited to pots, fencing, and water piping. Itis not feasible
to remove the cultivation soils from the cultivation areas due to location and access difficulties. Remnant
cultivation soils shall be removed from their pots and contoured in the native soil within the immediate vicinity
of the pot. These soils shall then be seeded with native grass seed and mulched with any nearby native leaf
litter and duff, twigs, and branches. Some pots at Cultivation Area F are located within the Class ]
watercourse running through the cultivation area. These pots and soil, and any other pots located within 20
feet of the watercourse, shall be removed a minimum of 20 feet from the watercourse where the soils will then
be treated as described above. No soil and slope stabilizing and/or vegetation planting will be required for the
decommissioning of these cultivation areas (CA E, F, G). The cultivation areas are heavily vegetated with
native woody and grass species. Further details can be found in the Mitigation Report to follow.

4, Spoils Management

Currently, no spoils are stored or placed in or where they can enter any surface water. Any/all spoils generated
through development or maintenance of roads, driveways, have not been sidecast in any location where they
can enter or be transported to surface waters. Any/all spoils shall be adequately contained or stabilized to
prevent sediment delivery to surface waters earthen filt pads, or other cleared or filled areas.

If any further spoiling material is required, such as from stream crossing installation or other grading, the
discharger shall follow the BMPs in Appendix B of the Order, under Spoil Management. Spoil sites shall be
located outside any riparian area (50 feet for Class Il and 100 feet for Class Ill) and shall be stabilized and

contained as per the BMPs.



Summary of Standard Conditions Compliance (Cont.)

5. Water Storage and Use
All water used for irrigation and domestic uses is derived from three surface water diversions located on the

property. A Lake and Streambed Alteration Agreement (LSAA/1600) agreement with California Department
of Fish & Wildlife (CDFW) has been filed as of the writing of this assessment.

Diversion intake infrastructure at Point of Diversion 1 consists of a 1-inch poly-pipe buried in at the head of a
Class Il watercourse. It was not apparent that the poly-pipe was attached to a diversion structure. Water from
this diversion is gravity fed to storage tanks nearby the residence and is then pumped up to other storage
tanks located on the property.

Diversion intake infrastructure at Point of Diversion 2 consists of a bucket placed at the outlet of a watercourse
crossing culvert. Water from the bucket is conveyed to a pickle barrel located downstream 20 feet. Water
from the pickle barrel is then gravity fed to storage tanks nearby the residence and is then pumped up to other
storage tanks located on the property.

Diversion intake infrastructure at Point of Diversion 3 consists of a bucket placed at the outlet of a watercourse
crossing culvert. Water from the bucket is conveyed to a pickle barrel located downstream 20 feet. Water
from the pickle barrel is then gravity fed to storage tanks located up slope, to the north, of Cultivation Area D.

At this time, the discharger has approximately 45,800 gallons of hard tank storage. This volume of storage is
insufficient to allow for full forbearance during the Forbearance Period. It is estimated that the discharger uses
244,500 gallons of water during the cultivation season (April to October) for agricultural use. The discharger
shall obtain a well, more water storage, approximately 200,000 gallons, or a combination of both to meet

forbearance requirements.

Water metering device(s) shall be installed immediately to meter water used for the irrigation of cannabis.
Recorded water use data shall be used to determine remaining storage needs to meet full forbearance. Any
additional storage needed to meet water needs during the Forbearance Period shall be installed and filled
prior to the next Forbearance Periods. Separate water meter(s) shall be installed to record domestic water
use from the diversions. A float valve shall be installed on diversion infrastructure or water storage tanks to
prevent the overflowing of tanks and unnecessary diversion of water resources when water storage
infrastructure has filled. The discharger shall also implement water conservation measures such as drip line
irmigation, morning or evening watering, and muich or cover cropping of cultivated top soils. Monthly water
usage estimates and the season total are as follows below.

Jan |..Feb | March | April 25%) | May(60%) | tun(ow) | jui{100%) | Aug(1oo%) | sep(7o% | Octizow) | Wev | bec |
Agricutture | 13663 | 32,198 | 42,930 | 53,861 | 53,663 | 37,564 | 10,733 | |
So.ft.= % = percent of peak usage
23,8504
| Yotal AG Water Use = 204,612 |

A Lake and Streambed Alteration Agreement (LSAA/1600) with the California Department of Fish and Wildiife
(CDFW), as well as an Initial Statement of Water Diversion and Use and a Small Irrigation and Use



Summary of Standard Conditions Compliance (Cont.)

Registration (SIUR) with the California State Water Resource Control Board Division of Water Rights, will
need to be obtained for the use of the surface water diversions. Any additional guidelines, treatments, or
restrictions set forth under the finalized Lake and Stream Alteration Agreement or the Small Irrigation and
Use Requisition shall be followed.

6. lrrigation Runoff
During multiple visits to the property, no irrigation runoff, or evidence of such runoff, was observed at any of

the cultivation sites.

7. Fertilizers and Soil Amendments

Fertilizers and sofl amendments were being stored on the property at the time of the assessment. In-use
fertilizers are stored within the residences and sheds adjacent to the residences. If fertilizers are stored
adjacent to mixing tanks, it is recommended that the discharger stores in-use fertilizers in a small storage
container, such as a tote or deck box, adjacent to the mixing tanks.

The discharger shall ensure that all fertilizers and soil amendments are stored in structures on the property
in a manner in which they cannot enter or be transported into surface waters and so that nutrients or other
pollutants cannot be leached into groundwater. Prior to the wet season, any and all remaining stored soil and
soil amendment piles shall be either used or contained with staked wattles and/or earthen berms. Fertilizers
and soil amendments shall be applied and used per the manufacturers guidelines.

8. Pesticides and Herbicides

No pesticides and fungicides were found stored on the property at the time of the assessment. The discharger
shall ensure that all pesticide and herbicide products on the property are currently used, and stored in closed
structures, to ensure that they do not enter or are released into surface or ground waters and that the use of
pesticide products is consistent with product labeling.

9. Petroleum Products and Other Chemicals
Currently, there is no bulk fuel storage present on the property. Small quantities of fuel in canisters are stored
in the shed next to Cultivation Area A, the barn, and nearby the residences.

All bulk fuel storage or petroleum products, any/all future petroleum products and other liquid chemicals,
including but not limited to diesel, biodiesel, gasoline, and oils shall be stored so as to prevent their spillage,
discharge, or seepage into receiving waters. Storage tanks and containers shall be of suitable material and
construction to be compatible with the substance(s) stored and conditions of storage such as pressure and
temperature. Above ground storage tanks and containers shall be provided with a secondary means of
containment for the entire capacity of the largest single container and sufficient cover shall be provided to
prevent any/all precipitation from entering said secondary containment vessel. Dischargers shall ensure that
diked areas are sufficiently impervious to contain discharged chemicals. Discharger(s) shall implement spill
prevention, control, and countermeasures (SPCC) and have appropriate cleanup materials available onsite if
the volume of a fuel container is greater than 1,320 gallons. Underground storage tanks 110 gallons and
larger shall be registered with the appropriate County Health Department and comply with State and local
requirements for leak detection, spill overflow, carrosion protection, and insurance coverage.



Summary of Standard Conditions Compliance {(Cont.)

On-site storage of petroleum products, or other fuels used for commercial activities may require registration
as hazardous materials through the California Environmental Reporting System (CERS). Additionally, the
waste oil generated from commercial activities (generators) is considered hazardous waste and requires
addition reporting. This discharger is advised to contact local agencies to find out if such reporting is
applicabie to currently operations.

10. Cultivation-Related Wastes
Organic cultivation-related wastes are collected from the cultivation areas and composted or burned, The

discharger shall ensure that the locations where organic wastes are composted or burned are minimized in
number and are sited outside of watercourse riparian areas and away from any form of surface runoff. Two
cultivation-related soil piles were found on the property at the time of the assessment. A soil pile located at
Site 06 only requires containment while a soil pile located at Site 09 requires removal from its current location.
Further details can be found in the Mitigation Report to follow.

Non-organic cultivation-related wastes are stored in lidded trashcans and garbage bags adjacent to or in the
residence, sheds, and cultivation areas and are disposed of regularly at the nearest solid waste transfer
station. The discharger shall continue to gather and properly dispose of cultivation-related wastes and ensure
that wastes are adequately contained from scavenging wildlife, and cannot be transported away from storage
areas by wind or surface runoff.

11. Refuse and Human Waste

Garbage and refuse is stored on the property within lidded trash cans and garbage bags and hauled away to
a landfill transfer station periodically. The discharger shall continue to gather and properly dispose of refuse
and ensure that refuse is adequately contained from scavenging wildlife, and cannot be transported away
from storage areas by wind or surface runoff.

Human waste is managed by a septic system attached to the residences and a composting toilet located in
a structure to the approximately 50 feet northeast of Site 07. The composting toilet is located outside of the
Class 1l watercourse riparian buffer to the southwest and does not appear to be a threat to water quality. It
is the discharger's responsibility to ensure compliance with the Humboldt County Department of
Environmental Health and Human Services.



12. Remediation/Clean-up/Restoration

Currently, five of the Standard Conditions are not being met; Site Maintenance, Erosion Control, and Drainage
Features, Stream Crossing Maintenance, Riparian and Wetland Protection and Management, Water Storage
and Use, and Cultivation-Related Wastes. Sites will be treated in accordance with regulations, following
approval of any and/or all necessary permits, and done in accordance with the BMP's listed in Appendix B of
the Order and those included in this WRPP. Additionally, several other general recommendations have been
made as follows:

General Recommendations

(W

0

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

Stare in-use fertilizers in a small storage container, such as a tote or deck box, adjacent to the
mixing tanks.

All generators and petroleum powered pumps 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.

It is recommended that all petroleum products and other chemicals are registered with the
California Environmental Reporting System (CERS) to satisfy future licensing requirements.
Install staked wattles or an earthen berm around cultivation soils piles prior to the winter period,
annually,

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.

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

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

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

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

Interim Measures

o

O

Site 05: Install a series of three to five staked wattles across the head of the Class lll watercourse
at this site. Spread a minimum of 4 inches of straw or wood chips behind the wattles. See Site 04
for rack surfacing treatment prescriptions.

Site 09: Remove this pile of cultivation-related soil spoils from this area. Use the soil or move it to
the cultivation-related soil spoils pile at Site 06. Seed any remnant soils with grasses and mulch
with straw or woodchips.



STATEMENT OF CONTINGENT AND LIMITING CONDITIONS CONCERNING
THE PREPARATION AND USE OF WATER RESOURCE PROTECTION PLAN

Prepared by Timberland Resource Consultants

1. This Water Resource Protection Plan has been prepared for the property within APN 216-013-011; 216-
012-007 in Humboldt County, at the request of the Client.

2. Timberland Resource Consultants does not assume any liability for the use or misuse of the information
in this Water Resource Protection Plan.

3. The information is based upon conditions apparent to Timberland Resource Consultants at the time the
inspection was conducted. Changes due to land use activities or environmental factors oceurring after
this inspection have not been considered in this Water Resource Protection Plan.

4. Maps, photos, and any other graphical information presented in this report are for illustrative purposes.
Their scales are approximate, and they are not to be used for locating and establishing boundary lines.

5. The conditions presented in this Water Resource Protection Plan may differ from those made by others
or from changes on the property occurring after the inspection was conducted. Timberland Resource
Consultants does not guarantee this work against such differences.

6. Timberland Resource Consultants did not conduct an investigation on a legal survey of the property.

7. Persons using this Water Resource Protection Plan are advised to contact Timberland Resource
Consultants prior fo such use.

8. Timberland Resource Consultants will not discuss this report or reproduce it for anyone other than the
Client named in this report without authorization from the Client.

=V 1
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Forrest Hansen

Timberland Resource Consultants
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Timberland
Resource

WRPP - Mitigation Report

Consultants
WDID# - 1B171718CHUM
Lat-Long Mitigaticn Standard Date
Unique Point Road Type Muonitor | 1600 = Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10115120
-123.709425
1 40.028202 Permanent X X - Al

Current Gondition: Ditch relief culvert consisting of a 24-inch diameter plastic

double-walled pipe. The culvert Is functioning properly but facks adequate rock
armoring of the outlet,

Prescribed Action: Rock armor the outlet per attached BMPs; See Inlet
and Outiet Armoring specifications.

. tat-Long Mitigation ’ Standard . Date
Unigue Point Road Type Monitor | 1600 [ Treatment Priority
NAD B3 Planned Conditions Completed
Prior to 10/15/20
-123.709354
2 40.02818 Permanent X X - A,

Current Conditlon: Road surface runoff is beginning to concentrate on the road
{surface further down grade to the southeast.

Prescribed Action: Install a Type 1 rocked rolling dip per altached
BMPs: Ses Rolling Dip Design and Placement and Rocked Rolling Dip
Design and Placement specifications.

Lat-Long Mitigation . Standard i Date
Unique Point Road Type Monitor | 1600 . Treatment Priority
NAD 83 Planned GConditions Completed
As required
-423.708562
3 4£0.027308 Trait - X - A2

Current Condition: Class Il watercourse crossing consisting of a small woaden
footbridge. There we no obvious issues with the footbridge affecting the
watercourse. The only potential issue was two post and pier foundations placed
into the watercourse to support the bridge from the center.

Prescribed Actlon: None. Any treatments or recommendations In the
{ake and Stream Alteration Agresment (LSAA/1600) with the California
Department of Fish & Wildlife shalt be followed.

Lat-Long Mitigation ) Standard m__ Date
Unique Paint Road Type Monitor | 1600 . Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/19
«123.707408
4 40.027037 Permanent X X - Al

Current Condition: An unsurfaced road is located above and along a Class Hli
watercourse from this site (Site 04) to Site 05 and down to Site 10. Road surface
runoff is discharging into the head of a Class lll watercourse at Site 05, and into
the same watercourse at Site 07 and Site 08. The road surface runoff then drains
into a swale feature at Site 10.

Prescribed Action: Apply rock surfacing to all road surfaces around
both residences and the barn, from Site 04 to Site 05. Apply rock
surfacing to all road surfaces from Sites 04 and 05 to Site 10. Apply
rock surfacing across the watercourse crossings at Sites 07 and 08.

B i Lat-Long Mitigation R Standard . Date
Unique Point Road Type Monitor | 1600 Treatment Priority
NAD 83 Planned Conditions Completed
immediately
«123.707628
g 40.026753 ; X % : A

Current Condition: Road surface runoff is discharging into the head of a Class
|t watercourse fram an unsurfaced parking and turn around area located directly
upsiope of the head of the watercourse,

Prescribed Action: Install a series of three to five staked wattles
across the head of the Class lil watercourse, Spread a minimum of 4
linches of straw or wood chips behind the wattles. See Site 04 for rock
surfacing treatment prescriptions.




Timberland
Resource
Consultants

WRPP - Mitigation Report

WDID# - 1B171718CHUM

Lat-Lon Mitigation Standard Dat
Unigue Point = Road Type : Manitor | 1600 Treatment Priority =B
NAD 83 Planned Conditions Completed
Annually prior to 10715
«123.7068884
8 40026743 “ X X - A10.

Current Condition: Cultivation-related soll pile without any contatnment,

Prescribed Action: Instali staked wattles around the downslope side of
the pile of cultivation soils prior to the winter period, annually.

: ; Lat-Long Mitigation Standard e Date
Unique Point Road Type Monitor | 1600 i Treatment Priority
NAD B3 Planned Conditions Completed
Prior to 10/15/20
~$23.707318
7 40.026375 Seasonal X X X Al

Current Condition:  Class Il watercourse crossing consisting of a dirt ford
crossing. The crossing, and approaches, to the crossing sre not surfaced
adequately with rock armoring and surfacing.

Prescribed Action:  Install a rocked ford per attached BMPs: Sea
Rocked Ford specifications. Rock the approaches 20 feet in aither
direction from the crossing point.

B . Lat-Long Mitigation " Standard ol E Date
Unique Point Road Type Monitor | 1600 Treatment Priority :
NAD 83 Planned Conditions Completed
Prior to 10/15/19
~123.706307
8 4002619 Seasonal X X X A2

Current Condition; Class i watercourse crossing consisting of an 18-nch
diameter plastic double-walled culvert, The culvert is adequately sized for the

undersized for the assoclated debris lcad. The culvert was Installed correctly,
recently (estimated within the past 5 to 10 years), and is functioning adeqguately.

Prescribed Action:  Apply rock surfacing from the crossing point to
Cultivation Area B. Monitor and maintain per attached BMPs: See

watercourse's 100-year sform event's predicted cfs {cubic feet second) but{Winterization - Crossings specifications.

. Lat-Long Mitigation - Standard . Date
Unique Point Road Type Monitor | 1600 Treatmerit Priority
NAD B3 Planned Conditions Completed
Immediately
~123.706856
9 40.026029 Seasonal X X - A0,

Current Condition: Cuitivation-related soil pile without any containment is
located directly above a Class 1l watercourse.

Prescribed Action: interim measures: Remove this pile of cultivation-
related soil spoils from this area. Use the soil or move it to the
cultivation-related soll spoils pile at Site 06, Seed any remnant soils
with grasses and mulch with straw or woodchips.

Permanent measures: Extend the existing wildlife fence araund the
soil pite and to the outlet of the walercourse crossing at Site 08 to
prevent any use of the area where the soll pile is currently located.

. . Ltat-Long Mitigation Standard Date
Unigque Point Road Type Monitor | 1600 Treatment Priority
NAD 83 Planned Conditions Completed
As required
-§23.706345
10 40.025097 Seasonal - X . Ad.

[Current Condition: Rolling dip with a rock armored outlet rock.

Prescribed Action: None. Monitor and maintain per attached BMPs:
See Roliing Dip Design and Placement and Rocked Rolling Dip Design
and Placement specifications.




Timberland
Resource

WRPP - Mitigation Report

Consultants
WDID# - 1B171718CHUM
L.at-Long Mitigation Standard . Date
Unigue Point Road Type Monitor | 1600 : Treatment Priority
NAD 83 Planned Conditions Completed
Frior to 10/15/19
»123.716012
1" 40027708 Permarnent X X - A

Current Condition: A long undrained Inside ditch is draining too much road
surface runoff to the ditch relief culvert at Site 12.

Prescribed Action: Install a rocked ralling dip In conjunction with an
18.inch diameter ditch relief culvert per attached BMP's: See
Waterbar/Rolling Dip Combined with DRC, Rolling Dip Design and
Placement, and Rocked Rolling Dip Design and Placement
specifications.

Current Condition:
corrugated metal pipe. The ditch retief culvert has an accumufation of debris at

the inlet, is installed at a poor angle, eroding at the outlet, and Is receiving 100
much concentrated road surface runoff. Concentration road surface runoff also
being constrained to the road surface and bypassing this drainage feature.

) . Lat-Long Mitigation Standard . Date
Unique Point Road Type Manitor | 1600 . Treatment Priority
NAD 83 Planned Conditions Completed
Prior {o 10/15/19
~123.70872
12 40.026889 Permanent X X - Ad.
Ditch relief culvert consisting of a 15-inch diameter|Prescribed Action: Installa rocked rolling dip In conjuniction with the

ditch relief culvert {DRC) per BMPs: See Waterbar/Rolling Dip
Combined with DRE, Rolling Dip Design and Placement, and Rocked
Rolling Dip Design and Placement specifications. Clear the inlet of the
ditch retief culvert of debris and sediment. Rock armor the outlet per
attached BMPs: See Infet and Outlet Rock Armoring specifications.

Lat-Long Mitigation . Standard . Date
Unique Point Road Type Monitor | 1600 Treatment Priority
NAD B3 Planned Conditions Campleted
Prior to 10115118
-123.709094
13 40.026258 Permanent X X - AL

Current Condition: Concentrated road surface runoff is eroding the road
surface before draining over the outboard edge of the road. The concentrated
road surface runoff has the potential to continue down the road surface to Site 14
and Site 15, and discharge into a watercourse, if an adequate drainage feature is

installed.

Prescribed Action: Instali a Type 1 rolling dip per attached BMPs: See
Rolling Dip Design and Placement and Rocked Rolling Dip Design and
Placement specifications.

X " Lat-Long Mitigation Standard = Date
Unique Point Road Type Monitar | 1600 . Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/19
«423.703187
14 40.025567 Permanent X X - Al

Current Condition: An inside ditch has filled with debris and is diverting onto
the road surface. The road surface runoff drains Into watercourse south of the
watercourse crossing at Site 15.

Prescribed Action: Clear the inside ditch up grade to the east
approximately 60 feet. Instali a hydrologic disconnect Type 1 rocked
rolling dip per attached BMPs: See Rolling Dip Design and Placement
and Rocked Rolting Dip Design and Placement.




Timberland
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WRPP - Mitigation Report

Consultants

WDID# - 1B171718CHUM

Lat-Long Mitigation . Standard . Date

Unique Point Road Type Monitor | 1600 Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/20
~123.709434
15 40.025511 Permanent X X X A2,

armoring.

Current Condition:

Class I watercourse crossing consisting of a 36-inch
diameter corrugated metal pipe. The culvert is adequately sized for the
watercourse's 100-year storm event's predicted cfs but undersized for the|specifications.
associated debris load. The culvert was installed correctly, recently {estimated
past 5 to 10 years), and is functioning adequately. Howaever, the inlet lacks rock

Prescribed Action: Rock armor the inlet per attached BMPs: See
Permanent Culvert Crossing Design {Inlet and Outlet Armoring)

. LatLong Mitigation ) Standard L Bate
Unique Point Road Type Monitor | 1600 Treatment Priority
NAD 83 Planned Conditions Completed
As required
«123,709481
i6 40.024239 Seasonal - X - Al
Current Condition:  Existing functional rolling dip. Prescribed Action: None. Monitor and maintain per attached BMPs:
See Rolling Dip Design and Placement and Rocked Rolling Dip Design
and Placement specifications.
Lat-Lon Mitigation Standard Date
Unique Point N Road Type 9 Monitor | 1600 Treatment Priority
NAD B3 Piannod Conditions Completed
As required
«§23.708713
17 40023717 Seasonal . X - A4
Current Condition: Existing functional rolling dip. Prescribed Action:  None, Monitor and maintain per attached BMPs:
See Rolling Dip Design and Piacement and Rocked Rolling Dip Design
and Placement specifications.
R Lat-Long Mitigation . Standard —— Pate
Unique Point Road Type Monitor Treatment Priority
NAD 83 Phanned Conditions Completed
Prior to 1011520
-123.708952
18 40.02344 Seasonal X X At

Current Condition: Steep segmaent of road without adequate rack surfacing.

Prescribed Action:  Apply rock surfacing to the road surface for
approximately 100 feet with the Site 18 point, the hairpin turn, as the
center point.

; fat-Long Mitigation ] Standard L Date
Unigue Point Road Type Monitor Treatment Priority
NAD 83 Planned Conditions Completed
As required
-123.707453
19 40.023062 Seasonal - X Rt

Current Condition: Existing functional rolling dip.

Prescribed Actlon: None. Monitor and maintain per attached BMPs:
See Rolling Dip Design and Placement and Rocked Rolling Dip Design
and Placement specifications.




Timberland
Resource
Consultants

WRPP - Mitigation Report

WDID# - 18171718CHUM

Lat-Long Mitigation . Standard . Date

Unique Point Road Type Monitor | 1600 W Treatment Priority

NAD 83 Planned Conditions Completed
As requirad
«123.706525
= - 1,
20 40.022045 Seasonal X A,

Current Condition: Existing functional rolling dip. Prescribed Action: None. Monitor and maintaln per attached BMPs:
See Rofling Dip Design and Placement and Rocked Rolling Dip Design
and Placement specifications.

i Point Lat-Long Road T Mitigation Monitor | 1600 Standard rsat CPaHE Date

o e onito reatment Priori
et NAD B3 el Planned Conditions 4 Completed
Prior to 10/15/20
~123.707315
- Al
21 40.027115 Seasonal X X

Current Condition: Steep segment of road without adequate rock surfacing.

Prescribed Action: Apply rock surfacing to the road surface for
approximately 125 feet down grade, to the south, and for approximately|
140 feet up grade, 1o the north.

Lat-Long Mitigation § Standard i Date
Unique Peoint Road Type Monitor | 1600 Treatment Priority
NAD 83 PFlanned Conditions Completed
Prior to 10/15/20
CAE,F,&C NA - X X - A3, A0

Current Condition: Abandoned cultivation areas are located on watercourses or
within the watercourse riparian buffer area where runoff and cultivation-related
wastes can enter surface walers.

Prescribed Action: Remaining cultivation-related materials still remain
at these cultivation areas {CA E, F, & @) and shall be removed, as
feasible. Materials to be removed include but are not limited to pots,
fencing, and water piping. It is not feasible to remove the cultivation
soils from the cultivation areas due to location and access difficulties.
Remnant cultivation soils shall be removed from their pots and
contoured in the native soil within the immediate vicinity of the pot.
These soils shall then be seeded with native grass seed and mulched
with any nearby native leaf litter and duff, twigs, and branches. Some
pots at Cultivation Area F are located within the Class it watercourse
running through the cultivation area. These pots and soll, and any other
pots located within 20 feet of the watercourse, shall be removed a
minimum of 20 feet from the watercourse where the soils will then be
treated as described above.
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Water Resource Protection Pian

BMP: Winierization and Interim Treatments for Erosion Control

Roads

Existing or newly installed road surface drainage structures such as water bars, rolling dips, ditch relief

o
culverts, and intentionally infout-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 DRC 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 Wattles/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 Cleaninlets, outlets, and channels above of current and potential blockage debris by hand.

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

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

construction.

Cultivation Areas

o

O

o]

8]

Use hand toals 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

Q
O

Remove all refuse prior to leaving property for the season.
Back filf pit toilets to be abandoned.
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Water Resource Protection Plan

BMP: General Recommendations

¢ Fertilizers, soil amendments, and pesticides
o Fertilizer, soil 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.

¢ 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 satisty future licensing requirements.

¢ 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.

11/5118



Water Resource Protection Plan

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 shal) 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 1o 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.

11/5/18



Water Resource Protection Plan

BMP: General Erasion 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, eut 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, (G) 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 muiched with
straw or fine slash. Grass seed shall be applied at a rate exceeding 100 pounds per acre. Straw mulch 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, texiure, 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 instalied as soon as practical
following operations and prior to either (1) the start of any rain which causes overjand flow across or along
the disturbed surface within 100 feet of a watercourse or lake 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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Water Resource Protection Plan

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 control
works completed up-to-date and daily.

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

11/5/18



Water Resource Protection Plan

BMP: General Erosion Control (Cont.)
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Water Resource Protection Plan

BMP: General Erosion Control (Cont.)
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Water Resource Protection Plan

BMP: General Erosion Control (Cont.}

SPREAD THE STRAW

AMARK OFF 800 SQ FT. PLOTS

L, 20 FT.

PLACE ONE STRAW BALE
PER PLOT {-74 POUKNDG).
THIS 18 EQUIVALENT

YO 2 TONS PLR ACRE.

NPREAD EVESLY

USE A PITCHFORK,
SPADING FORK,
OR BY HAND

ANCHOR THE STRAW

CRIMP BY HARD

K
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VIQRK ACROSS THE SLOPE

PUNCH STRAW 4 INCHES DELP,

A SQUARE END SPAUE YOHRKY WELL.
IAAKE PUNCH EYERY 12 INCHES,

. LAY BIRD CONTROL NETTING OR SIMILAR
IAATTING 1N STRIPS DOWN THE SLOPE OVER
THE STRAW, BURY UPPER END [N 6-8 INCH
DEEP AND WIDE TRENCH.. MOST NETTING
COMES IN 14 TO 17 FT. WIDE ROLLS.

. SECURE THE UPPER END WITH STAKES
EVERY 2 FEET.

. OVERLAP SEAIS ON EACH SIDE 4-5 INCHES.

. SECURE SEAMS WITH STAKES EVERY & FEET.

. STAKE DOW/N THE CENTER EVERY & FEET.

USE PLASTIO NETUEING

--f'-—r

F. STAKE MIDDLES TO CREATE DIAMOND PAT

TERN THAT PROVIDES STAKES SPACED 4-5
FEET APART.

G. USE POINTED tX2 INCH STAKES 8 TO 9
INCHES LONG. LEAVE 1 TO 2INCHTOP
ABOVE NETTING, OR USE “U" SHAPED
METAL PINS AT LEAST 9 INCHES LONG.

NOTE: WHEN JOINING TWQ STRIPS, OVERLAP
UPPER STRIP 3 FEET OVER LOWER STRIP
AND SECURE WITH STAKES EVERY 2
FEET LIKE IN "B" ABOVE
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Water Resource Protection Plan

BMP: General Erosion Control (Cont.)

Anchor in 8" x 68" min, -
trench and staple at
12 intesv abs

Min. 2" overlap = '... 3 }I i
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T Staple ovedaps
max. 55 pacing

e AT
e m ~‘=" -ll H“ﬂ=
’ E JII. ﬁ rﬂ%‘ l(

l="Ili=‘l

« Bting material down to a level
area, turnthe end under 4"
andd staple at 12" intervals

Motes:
1. Slopesuface shallbe smooth before placement fo:
prapes soll contact.
2. Stapling pattern as per manufacturet’s frecommendations.
3. Do notstretoh blank steAnattings tight - allow the rols 1o
maold to awy itregulaities
4 Forsiopes less than 3H: 1V, rolls may be plased in
hetzental strips.
Ifthete i a berns atthe top of the slope, anchor upslope
of the berm.
5, Lime, fertllize, ands end befoce installation. Planting of
shiubs, ttees, eto, should socur after ins tallation,

[

NOT TG GCALE

Slope Installation

RevisedJune 2018

DEPARTMENT OF

E C O L O GY Please see ko fwivecy.wa.govCopyright ket for copyright notice inchuding petmis sions,
State of Washington limitation of flability, and dis claimer.
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Water Resource Protection Plan

BMP: General Erosion Control (Cont.)

Installation of a geosynthetics mat - Enkamat

.° secure overlaps .

[ i

Mu-;{"‘”

_ 7
3 om "5:" S .,“
LN | e 5)@ ' .
‘T . intermediate . ' aimeaTe - SIS e
o ", pinning seed . ! Cha e topsoil fill
—i - —— e (WY REOSYNENRLICS WO COM
Fage et 1 Landacaping gl Ereslon Saural ]
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Water Resource Protection Plan

BMP: General Erosion Control {(Cont.)

TABLE 24 Qukdelines for erosion and sedimen contrad appioation

Thming of

application

Brosion
ouitral Guring
st

Areiinent
CHINEGE AW i
Instruction

Parmanent sogon
fex¥id e

Technique

Hydromulching, hydisesding

Uiry seading

Waoad chip, gltaw, Exelsior or tackified mulch
Siraw wotths

Gracel surfacing

Lozt pallintive

Minimize distwbaree Goil and vegetation)
Sacliment basin

Sediment Wapa leg, st ferces, straw bales
barriars, wouody dabds barriers)

Siraw bals dams
Sumps and watar pumps

Steamtlow diversions (& g, 1emporary
sulvants, flex pipe, #tc

Surface diversion and dispersion devices (pipss, ditches, 2t}
Read thaping

Gravsl surizting

Bitumiraus of asphalt sufacing

feling dips

Titch raliaf culvarts

Diesrepouts and bemm dratns

Watarbars

Berms

Biches

Rigrap
Soif bisenginesring

Trez plamting

HANDBUOK POF FUREIT, RANCH AND RUFAL ROADY

Portion of road and construction aren
treatod

Fand i slopes, cut zlopes, hare il areas

Faad fill shpes. cut slopes, bare sail areas

Feoad fill slopas, cut shopss, bare sail sreas

Fooad fill thopes shaf cut dopes

Feaad, landing and turncut surfases

Raad surfaces

All mreas peripheral te caratrustion

Roadside ditches, turnouts and small stream crossings

Road (il shopes, cutbanks, bare soil areas and ditches

Ditches and small streams

Stwam chansels and stream ereasings
Stezam channels and stivam creasings

Al dizsturbed bare soil areas

Fiaad and landing sirfaces

Froad, landing and turncut sutfaces
Road surface

Road surface

Froadbed and mad fill

Raad fill shopes

Foad ared landing surfaces

Road surface and roadside arsay
Raud ard landing surfaces

Foad {ill shpas, stream crosang fills,
cuthanks, strzam and lake banks
Faad fill sbopes, cut shopss, stresm
crossings, streambanks

Aoad fill sopes, cutbanks, tare wil areas,
stream crassings, strearnhanks
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Water Resource Protection Plan

BMP: Permanent Culvert Crossing

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

it the new culvert is replacing a poorly installed old culvert, the crossing may need {o 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.
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 hasal 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 atiow water to seep around

the pipe.

CovF;rpone 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 untit 1/3 of the diameter of the culvert has been covered.

Push fayers of fill over the crossing to achieve the final design road grade, road fill above the culvert should be no less than one-
third 1o one-half the culvert diameter at any point on the drivable 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 lo streams.

It downspouts are used, they shall be secured to ihe culvert outllet and shall be secure on fill slopes.

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

intet 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 muich and seed with grass as needed (not all stream crossings need 1o 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 stabitization.

o (e o » e o

ol o B « I v

e
(=T

= 1Y ]

na
Snan Pk (AR FOAQ. 1T IS HNPOTEant AL Lhe SN BDNGE AR REVES (e cuv AT
SHATHE IGETONEA) RRFEUIENT 20 SUGAMBGY J0RF not A3V
, tee fuim £ ghtel $he et ot dichargs o A Dilik as 1§ TRIQ fETs
v ’ shaws o relesined culvert sl that Tepiaces (e Depding allgis
e Rt prostousiy ex et Cnannel tamns 4t e inkit 1T aase premng
Petanin I e es ol golng TRIoU(T the 2 Wil ot Al wiin the
ek, SEpiAny, chamnal fans gt tie @ and ouTeL are ofien AaCTTAN PRI
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Water Resource Protection Pian

BMP: Permanent Culvert Crossing Design (Critical Dip and Hydrologic

Disconnect Placement)

FIGURE B4, Craical dips of e cioesiog 108 should 1 captarod oo 4 SURANT clossing's own-1oail
NEgEine, not el s calier e oF Ui CRsing whae overtorpiag could caune washout of SeVele srrslon
oF S QNI the Stream Crussing calveli (B) plugs, wates syl pond Behind tie 81 untd reaching the aitical
A or s poliE B e dTossiyy (C ald Qowing Dack own REG the natia] sueim chamnes] The dowh-roadd
QECH IS Dy RIS R L0 [TAVADT STTOURNOW [I0I1 (NVRIng tawvn the GECD U, By axtia protection i this
SESCIL HPTAR S TIOT 48 Deelr placedl gt the eTitical diproniral and extening downsbopa to the stream chan-
el Thig I oay redjulind of Supgrasted an SUR4R Crosshms wilete the ot (s iighly ikely b plug and
e pTosstng A (VARG PRR. The (D A8 tie RIS e {8 Deugly sumeient o init erodonal daniage garing
A e eping ovent. Road sirface and Giel nell § dBconnected from he steanr qossing by insamng a
Ty (i and el Telted Cume It st uproad g A eossig (A) (Kellar arnd Sheras, 2003).

HANCTOOR FOR FORELT, RANCH AND RURAL ROADS
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Water Resource Protection Plan

BMP: Permanent Culvert Crossing Design (Critical Dip)

Typical Critical Dip Design for Stream Crossings
with Diversion Potential

Road bed
Critical dip

Culvert

Cross section

Cri\"‘cical dip
23

-
e R

|
|
lsometric)

Critical Dip Construction:

1. Critical dip wili be canstructed on the lower side of crossing.

2, Critical dip wili extend from the cuthank 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 stope,

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 channe!,
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Water Regource Protection Plan

BMP: Permanent Culvert Crossing Design (Culvert Orientation)
AT R NN e AN SR AR S

FIGURE 1855, Proper culverr installation mivolves
carrect cwlver? prentation, setting the pipe siighrly

belovw the bed of the onginal steeann, and Hackii.
g and compacting the fll 85 1t s placed over the
culvert fnstalting the (et too low i the gtream
(A ean lead to eulvert plugamg, vet if gst o hich
(B} flow can undercut the mlet. If the culvert s
placed 1oo high i the (i (C). flow ai the outfail will
erode the 8 Placed correctly (I3, the miivert is st
shgghtly below the original stream gracde and pro-

tected with armor at the et and ourler. Citlverts

—

installed ) Bshi-hearmg strearn channels must be

R oy r P e YOO inset into the siresmbed sufficiently (~25% embed-

derd} xo have a natural grave! hottom throughout the

oulyert (Madiied from MISL, 1991)

'h..“...;._.'.__

LLLL T ™ ™
VALV e g

HANDBOOK FOR FOREST, RANCH AND RURAL ROADS

11/5/18




BMP: Permanent Culver

VWater Resource Protection Plan

t Crossing Design (Inlet and Qutiet Armoring)

1.5 wnas max rock
drametar {8 inch min

SECTION ! 3 tmes pipe diam :
- -
Energy Dissipater
L2 times
. plpe
i .
i diarh
!
¥
U3 times ppe diam |
PLAN Tt K
e '

Iistet 7 outlet protection

Energy Dissipater

intot f outiet protestion
Arrmr it and outiet 1 top of
byt Reth rook OREE

Fnorgy Dissipater

o butll  rock  eneiy  dissipaler  per
glantard specilicationn ar as shown un
pans

infel/ oullet protection
Armor et ang outiet 10 top
ol cubvart wath took oprag:

Koyway: Key Wi to Turm natves
woe @6 shown on pons oo apacitivg

Riprap installed to protect the inlet and outlet of a str
the natural channel bed and banks to an appraximate

eam crossing culvert from erosion or for energy dissipation should be keyed into
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 to protect themn from splash erosion and to trap any sediment eroded from the

newly constructed fill slope above.
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Water Resource Protection Plan

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,

Qutlets of culverts shall 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 outlel rocking, the inlet and outlets shall be prepared. Preparation will include removal of vegetation
and stored materials from the infet 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
a 2' 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.
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PIGURE 1074, Riprp arome ab o CRIERY (A o Kt o FIGURE 1078, Riprap neret at cuavar et
S fEalle st Sivra, 203

HARDEOOK PO POBEAT, RANCH AND AURAL ROALS

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
slone 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.
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Water Resource Protection Pian

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 shall 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 flood discharge while preventing flood
fiow 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 oft
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 1o 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 hali 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 cf 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 tace 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 - Instali a second tranched buttress for large rock at the break-in-slope between the outboard road edge
and the top of the fili 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 upstrean flow.

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

Alayer of clean rock/gravel shalf be installed over the pipe 1o 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 ocour.

Road approaches to rocked fords shall be rock surfaced out fo 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 lo maintain a permanent

crossing.

@ G0 D G
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Water Resource Protection Plan

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 farge watercourses, rock is keyed several feet into firm native
soils. The road surface is rocked with 67 of minus rock .

Road Surface

Larger Rock at
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Water Resource Protection Plan

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 1o three-foot-deep “bed” into the dipped road surface and adjacent
fiislope {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 anmoring to creale the buttresses. Use the largest rock armar to fill the basal
trench and create a bultress at the base of the fill. This should have a “U" shape to it and it will define the outiet 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
armar 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 cutboard 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.

(o)

o The inlet should be at grade with the upstream flow.

o The outlet shall drain onto the outlet armoring of the rocked ford,

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

o 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 ltem 18, Section i

Bank and channe! 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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Water Resource Protection Plan

BMP: Armored Ford [Fill] {Cont.)

FIGURE 120, Thisansored 2l ciossing of @ steep, sphiemsral stream
Was puisizuctent o provide a low maintengnee civsstig. The aoesing has
heent deeply dipped i wdnce the vokime of road 8l and to eliningta the
Pobental for gream diversion, The 0 slope has been heavdy ammoved
thrueigh the axis of the crossing o contaln food fows and prevent down-
outne, Armponzd fig cannt be used on A8h besrig sireans,

HANDECOK FOR FOREST. RANCH AND RURAL ROADS
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Water Resource Protection Plan

BMP: Armored Ford [Fill] (Cont.)

FIGURE 121D, Wel gracad oo amor
18 (hap taciotiad wdo Ths stroctim
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madntalnig e fupotion and mLagrly
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Water Hesource Protection Plan

BMP: Vented Ford

Vented Ford

Tapar mad approach Out-slope "%
o ehsure lpaded foy t ) toad o

truck 15 able to pass :

without difficulty T e

Extend rock armor
to {op sdge of dip.

» Beoop out channel spiflway
« Remove existing perched fills

Dip road threugh
w0s of watercourse
charne! as specified

Dip area to accommardate a culven
sizad for 100-year flow (minmurm
dimensions given below).

I : LB drineni o daed with € L IP
li i [ e PERsoyl Lo agico RO » Use smaller rack at lip of ford.
e « Fill voids wath smaller rock to prevent piping

around the larger rock

Ewtend rock armor to
top edge of dip
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Water Resource Protection Plan

BMP: Crossing Abandonment

When fills are removed they shall be excavated to form a channel that is as close as feasible 10 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 inslalled belween October 15 and May 1, shail be sized to
accommodate the estimated 100-year flow.

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

FICGURE 263. On roada that are o be clised (decomumisyioned), all sieam crossig culvarts aud [y should be
comved] Stream prossing excavationg ate best perfarmed using an excavator. The ongimal charned should be
weenvated and exliummd down @ the former sreambed, with a channsi width equal ar greater than the natural
channal above and helew the crosning. Sidesiopes should be laxd back to a atallo angle, typseally a 2:1 (50%)
qrechions. or gy, Spoll ean be endhauled offsite or siored un the rousd boneh adiscent the arossing, provided #1s
placed and stalilized whore ¢ will not erode ot fall and sator tha stream.
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Water Resource Protection Plan

BMP: Permanent Crossing Decommissioning (Cont.)

Excavating and removing all filf materials placed in the stream channel when the crossing was originally buitt.

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

The excavated channel bed should be as wide, or stightly wider than, the original walercourse channet.

= This can be better determined by observing the channel widih 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 sidesiopes.
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Water Resource Protection Plan

BMP: Rolling Dip Design and Placement

Rolling dips are drainage structures designed to force surface waler 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 te resist down-culling and erosion of the outboard road fill.

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 fifi
in order 1o 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
hank/road seepage.

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

The rocked rofling 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 rofling dips inlet and outlet shall 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 rofling dip.

It 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 rofling 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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Water Resource Protection Plan

BMP: Rolling Dip Design and Placement (Types)

Type 1 Bolling Dip Type 1 rolling dips s used where raad grades ara liss than abont
(Standard) 12-14% and rosd runoff is not confined by & farge through cut of
barny, The axis of the dip should be pepsndicular to the
~. road alignment ant skopec at 3-4% across the road

treadd. Steep mads will havs longer and more abrupt
dip ditansions to develop rverse grade thruoh the
dhipr ads. Tha road tread andfor he dip outlst can
be rockad o protect against ersion, If needsd,

Type 2 Rollmg Dip Typa 2 rolling dips sre constructad on mads up to 12-14% grade
("Through-aut or thiek bern road maches) whare thets is a through it up ta 3 feet tall, or a wide ar tall

barrn that otherwise blocks road drainaga. The bam ar
riative thicugh ot material shauld be emoved for the
tength of the dip, or at least through the axis of the dip,
to the axtent neadedt to provide for urinterrupte
drainage onto the acdacent slope, The bamn ang
slopse mastarial can b sxcavatzd and endhaulad,
or the material can be sidecast onte native slongs

21 r vt up to 45%, provided twill notenter & stream,

e

Typee 3 Bolhing Dip Typa 3 rofling dips are wilized where mad grades are steeper than
(Breaps wad gracs) about 12% and it is not Teasible to develop a reverse
grade that will also allow passage of the design
vedicle {steap road grads meguire more abrupt
grace reversals that some vehizles may rot ba
abls 1o traverse without hottoming out),

instea] of relying on the dips grace reversal
to tm runoff off the madbed, the road
s buift with an exaggerated outslops of
6-8% across the dip axs. Road runcif is deflected
obliqusly across the dip asis and is shiscl off the outsioped
sectiog rather than continuing down the steap road grads.

FIGURE 36, moling dip types

HAKDBUOL FOR POREET, RANCH AND BUTAL BOALE
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Water Resource Protection Plan

BMP: Rolling Dip Design and Placement

FIGUHRE 33A
Rotlhng dpcan
suncred on a rock
surfacnd rural road
The rolfling dig reg
[eaents a changa
uppadle alotig the
mad algpument and
acts to l!i.‘-'\.'h':if_’::"_-'
watsr that hag
onollsctend on, o1 85
Howniigy cinviy the
ol suiface This
o was recent!y
aonwented from a
Tl At rengnce
inaleped, ditched
i to d fow tmamn:
tenanes, outsloped
mael with ralling

hps

AN IARREC Y
PIGURE 338
This side visw af
an outskboped road
ghosws that thi
folfing ip doss
ot liave to be
leop or abirupt o
retrayae road giade
i effectivaly
train the road
qurface This nur
il .f-.,-,,’ forsest road
Has rothing oy
that allow all el
fic typos to travel
thes pengra without

chanaging speed
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Water Resource Protection Plan

BMP: Waterbar/Rolling Dip Combined with DRC

RN = o s SR o S0 (]
FIGURE 38,

Watarbary arg often used to drain sur-
trcs runoft fromn gessonal, umririaesd
roads. Because they are sasily broken
down by vehicles, watarbars are only
usedd on ungustaced roads where there
{& tthe or no wat weather traffic, In bk
pheto, & watarbar apd diteh relfaf cul-
vert are used to dratn alf rad sirface
and difeh runaff from the insloped road
prisim.

HANDEOOK FOR FOREST, RANCH AND RUNAL ROADS

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 upsiope from the rolling dip. This also creates a fail-safe should the DRC
become plugged or overwhelmed.

Lulvert iniet

FIGURE 238, Traffle and swiacs runaff from graveled roads often produces surface srosion, turbid runoff
an fine zedineny ransport that can be delivored (o streams. Where ditehes can't be ofiminated. sedimant
taips pad rosdeide cetthng basins can e mstaod o capture and emove most of the sroded serdiment,
Thiz gertling basin has beon congtructed along the dnsids ditch fust belors a stream crossing culvert miat
(g9 arrow). Broded sedunsut from the road and ditoh are deposited in the basia befare Jow is raleasod

to e seam. Fine sedunants have filed abour 173 of thig basin and vegstation is now growing. Sedunsnt
basins jequirs pertodic malmtenance o nantaln thoair storage canaciy.

HAHDBOON FOR FOREST, RANCH AND RURAL ROADS
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Water Resource Protection Plan

BMP: Road Qutsloping

TS SIS
FIGURE 29. Foad
shapa changssg

ag the road tray
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fandscape, Foy
example, an out-
slopad raad will
have a steepor
“hanked" owslone
N ihrough ingids

SN curvas, @ con-
gIstent outsiope
 ihrough straight

1 reachss and a

! flat or stightly
insloped shape 85
it goes through an
outaide curve The
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Water Resource Protection Plan

BMP: Steep Road Drainage Structures

FIGURE B5. Steep reads that go stralght up or down 1 hillslde are very difficult to drain This steep, fall line road developed &
thuough cot aross sechion that was drained using lead out ditehes to direct runoff off the road and onto the adjacent, vegetated
hiliside. The rond was "outsioped” to dratn runoff 1o the right slde, sid the lead out diteh was built slightly stesper then the road
grads, to s seif-cleaning. Four lead out ditclies have hean consiructad at 100-Toot Infervals to the hottom of the hillside.

#RHDI00K FO3 FOREIT, Aahix ARND RURALROADS
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Water Resource Protection Plan

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 {<56%), 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 hilislope for stabiity.

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

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

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 hillslope runoff, and not turbid runef

from the road surface.

FIGURE 48. The elemanis of a propetly mstalted
ditch mifaf culvert The culvert 1s angled at about
390 degreas to the read alignment o elp caprure
Now and prevent culvert plugging or arosion ol thes
iler ares. [0 is sel at the bage of the 1l (ideally) or
with a grade shighily steeper than the grade of e
contributing citeh (hot never with & grade less thag
2 parvent) (USDA-5C5, 1883}, At & mininniy, the
grade of the difch mlier cuivert should be sufficient
to proverd sediment accunniation at the inier o1
dapogion williin the culvert ifself {1t should be
self-cinaning) (USDA-SCE 19683].

_ ROAD SURFACE

Jd ommm
1 FT. { FT. ROCK FREE

Gy

CULVERT INSTALLATION
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BMP: Waterbar Construction

FIGURE 40. Wararbars are onstrocted
on uynstrfaced forast and ranch roads
that wil have littha or no taffic during
rhig wat season. The wearerbar should
be axtended 1o the cutbank o ntercep
all diteds fow (1) and extend beyoix!

the shoukler of the wad. A berm {(2)
st plock and prevant ditch flow

from cotstinuing down the road during
Aood fovys. The sxcavaraed waterbar
(3} shoulkl be constructed to be gaif-
cleaning, typleally with & 30° skew
the road aligininent with the excavated
matertal hecmed on the downhill grade
af the road (4). Watey should alwayg b
discharged anto the downhilf side on

a staple glope protectad by vegetation.
ok (shawn m the Roure) should not
be necessary If watarbars are spaced
olaga enough o prRvent serfous aro-
glon. (5) The crogs ditel depth (8) and
wielth (7) nrust allow veliicls cross-over
withiout destroymg the funcion of the
drafn. Several alternate types of water-
bars are pogsible, including one that
draing ondy the read gariace (ot the
Ay, ared ope thar draog the road sul-
facs into the mgide diah (BCAE 1891),

¥ BCR FOREST RANCT AND RURAL KCADS

Water Resource Protection Plan
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Water Resource Protection Plan

BMP: Unstable Fill Removal and Treatment |

FIGURE 230, The mast cost-effective treatment for unstahle fills along the outside of a forest, ranch or
rural road is simply the direct excavation of the unstable material. If road witdlth I8 too narrow, additional
wiclth can oftan he denved from cutting inte the bank The excavation should encompass the unstable fill
materials, beginning at the inside crack or scarp, and extending out antd down the fill slope as far as pos-
aihle. For proper surface drainage, and to retrieve most of the unstable fil} the excavation should have a
eoncave profile when completed. Typieally, the bitlk of the £l 1 within 20 to 25 feet of the outside edyge af
the road and is easily teached by a8 midsized excavator Any remaining fill is likely to be small enough that

it will not fail or travel far enough 1o reach the stream.
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BMP: Unstable Fill Removal and Treatment

Water Resource Protection Plan

Existing Falling Road Fill

Droppad fit

Road Surface

Failing/Unstable Fill
Materiat
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Water Resource Protection Plan

BMP: Unstable Fill Removal and Treatment

Excavation of Unstable Fill Material

ety () 8§ () () ==

bt () ) €3 L 0

Roai Surace

Droppadd fil

Filt matanat to be
excavated
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Water Resource Protection Plan

BMP: Unstable Fill Removal and Treatment

Roaf Surtace

Erosion Control Measures on New Fill Slope

Stukad Wolllos

Uirass Seed nn
Exposed Sods
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Water Resource Protection Plan

BMP: Rock Armor Cutbank

[y a festae
FIGURE B2, rhis
wat and paran.
Hally unstable ot
slop on 8 newly
cnnsmucted rodd
Was yrabilized
iy a buitress of
large rock srmor
To agyure theg
etffartivenass, rock
Diliresses and
othear ratalning
structums shoukl
Do designed by &
qualifiad engmnesr
or engmeering
ganiogist.

HANDEDOE FOR FOREST. RANCH 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
_lj ipr ;i p m:;{tlligl?: dp'a rti ;;lf; ;

size class weight? m;ti:;) e
Clags [ 201b 8 37 52 5.7 6.0 7.8 0.2 12.0
Claga Il B0 1b 4 B.E 78 8.6 16.5 11.6 140 18.0
Clags 1L 160 th 12 73 105 115 14.0 165 188 24.0
Class IV 300 1b 15 D2 13.0 4.6 17.5 19.5 230 30.0
(fass V Y ton 18 11.0 156 17.0 206 23.5 275 360
Class VI 348 ton 21 12.0 186 20,0 24.0 275 325 420
Class VI Ve tom 24 1456 21.0 230 2758 N0 370 48.0
Clags VI 1ron 30 18.5 26.0 286 46 jao 46.0 60.0
Class IX 2 ton 36 22.0 nes 34.0 41.6 47.0 56.5 72.0
Class X 3ton 42 268 365 400 48.6 64.5 845 f24.0

Latasse o gl (2006
Equivatent 1o sphancal dameter
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Water fesource Protection Plan

BMP: Storage Biadders

¢ 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.

e 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.

11/5/18




Water Resource Protection Plan

BMP: Cultivation Site Restoration

Remove all cultivation and associated materials from designated cultivation site.
o This includes plant mass, root bails, potting containers, cuilivation medium and any materials associated with the
preparation, cultivation, and harvest of commercial cannabis.
o Cultivation medium removed from the site shall be stored/dispased of in compliance with Order conditians related lo
spoils management.
All disturbed and/or unstable sfopes shall be stabilized and returned to pre-project conditions.
o Slopes shail be contoured as close as teasible 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, soif 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 sensilive 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 Resloration of the quality/health of the riparian stand shall promote: 1) shade and microclimate controls; 2} defivery of
wood to channels, 3) slope stability and erosion control, 4) ground cover, and 5) removal of excess nutrients.
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BMP: Generator, Fuel, and Oil Management (General Reguirements
and Used Oil and OQil Filters)

All bulk fuel storage or petroleum products, any/all future petroleum products and other liquid chemlcals,
including but not limited to diesel, biodiesel, gasoline, and oils shall be stored so as to prevent their
spillage, discharge, or seepage into receiving waters. Storage tanks and containers shall be of suitable
material and construction to be compatible with the substance{s) stored and conditions of storage such
as pressure and temperature, Above ground storage tanks and containers shall be provided with a
secondary means of containment for the entire capacity of the largest single container and sufficient cover
shall be provided to prevent any/all precipitation from entering said secondary containment vessel.

If the volume of a fuel container is greater than 1,320 gallons, a Spill Prevention, Control, and
Countermeasures (SPCC) plan will be required for the use the fuel tank.

On-site storage of petroleum products, or other fuels used for commercial activities may require
registration as hazardous materials through the California Environmental Reporting System (CERS).
Additionally, the waste oil generated from commercial activities {generators) and their used oil filters are
considered hazardous waste and requires addition reporting. The discharger is advised to contact local
agencies to find out if such reporting is applicable to currently operations

Used motor oil is required to be stored in sealed containers that the oil was originally packaged in, e.g,
sealed buckets/quart or gallon jugs, or other sealed containers designed to store motor oil. Stored used
oil is required to be regularly disposed of at hazardous waste dispasal sites. Used oil filters are also
required to be stored in sealed containers, e.g. sealed plastic totes/buckets, for later disposal at a
hazardous waste disposal site. These storage containers are required to be stored in structures where

they are protected from precipitation.

Further information regarding the State of California’s requirements for the managing of Used Oil and Oil
Filters can be found by entering the links below or searching the corresponding titles to the links.

California Department of Toxic Substances Control - Used Oil Generator Requirements

o https://www.dtsc.ca.gov/InformationResources/upload/RAG-UsedQilforGenerators.pdf

Department of Toxic Substances Control - Managing Used Ol Filters for Generator

s https://www.dtsc.ca.gov/InformationResources/upload/RAG Used-Oil-Filters Generatorsi.pdf




BMP: Generator, Fuel, and Oil Management (Generators and Pumps)

All generators and petroleum powered pumps 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. All generators and petroleum powered pump locations are also required to have
spill cleanup kits on hand.

Pre-fabricated secondary containment structures and spill trays can be purchased online or from local
wholesalers of petroleum products. As an alternative to pre-fabricated secondary containment structures,
structures can be constructed from wooden, cinderblock, concrete, or metal frames lined with PVCliners,
e.g. pond liner/water bladder material, as long as the containment is fully sealed and constructed in a
similar manner to examples of pre-fabricated containment structures found below, Ensure that diked
areas are sufficiently impervious to contain discharged chemicals. All containment structures require
cover from precipitation to prevent the containment from filling with water. Secondary containment for

fuel tanks shall not be canstructed.

As an alternative to pre-fabricated spill kits, kits can consist of sealed trashcans or buckets with industrial
absorbent material (e.g. cat litter) and shovels, placed nearby any location where generators, pumps, or
other petroleum products or chemicals are used.

Examples of industry standard pre-fabricated spill containment and clean-up kits can be found following
or entering the links below. Pre-fabricated spill containment and clean-up kits can be purchased online,
from Renner Petroleum, or other similar industry providers,

Ultratech Spill Containment

» http://www.spillcontainment.com/categories/spﬂi-containment/

New Pig Portable and Collapsible Spill Containment

e htips://www.newpig.com/collapsible-berms/c/51422show=All




BMP: Generator, Fuel, and Oil Management

Exampte of a small, portable, and compact containment berm.

Example of a portable utility spill tray.




BMP: Generator, Fuel, and Qil Management

o

Example of secondary containment for a fuel tank. This container requires cover from precipitation.

Example of spill pallets for unused or used oil drums and other petroleum products.



