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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 210-131-021-000 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 plan 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, streamfiow 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/poliution 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 I.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 1.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.
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Property Description

The property assessed consists of one 40-acre parcel, located in Section 34, T1N, R5E, HB&M, Humboldt
County from the Dinsmore 7.5’ USGS Quad Map. The property is located approximately 5 miles south of
Dinsmore, California, and is accessed by Buck Mountain Road or Burr Valley Road. The property has a
variable aspect with an elevation range of approximately 3,600’ to 3,880’ above sea level. The project area
contains Dairy Creek and unnamed tributaries to the Little Van Duzen River.

Project Description

There are currently four separate cultivation areas located on the property, referenced as Cultivation Area 1,
2, 3, & 4. Cultivation on the property consists of raised beds within greenhouses and potted plants on graded
flats totaling approximately 36,815 square feet, All water used for irrigation is derived from an off-stream rain
catchment pond and all water used for domestic use is derived from a spring diversion.

Monitoring Plan

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

Weather Service Forecast Office (e.g. by entering the zip code of the parcel location at
h_ttg://www.srhnoaa,qov/farec:ast).

Snowfall can prevent wintertime access to this property.

Monitoring Plan Reporting Requirements
Order No. R1-2015-0023, Appendix C must be submitted to the Regional Water Board or approved third party
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Assessment of the Standard Conditions

Assessment of Standard Conditions consisted of field examinations in the winter of 2017 and spring 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 YI/NX
Stream Crossing Maintenance YOI/NX

Riparian and Wetland Protection and Management YO/NX
Spoils Management YXI/N[]

Water Storage and Use YXI/NJ

Irrigation Runoff YX/N[J

Fertilizers and Soil Amendments YIXI/NOI

Pesticides and Herbicides YX/NOJ

Petroleum Products and other Chemicals YX/NC
Cultivation-Related Wastes YXI/NO

Refuse and Human Waste Y X/N[
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1. Site Maintenance, Erosion Control, and Drainage Features
Roads are being classified as “permanent” (being used year-round) and “seasonal” (being used primarily
during summer months).

Permanent roads consist of a main access road to the property, residence, and infrastructure. The main
access road is surfaced and in adequate condition with no erosion or runoff issues observed. Seasonal roads
consist of access roads to water infrastructure, adjacent properties, and the cultivation areas. Seasonal roads
were found to be in adequate condition, however erosion and runoff issues were observed in several
locations. One seasonal road segment was found located along a Class |ll watercourse and within the riparian
buffer area for approximately 240-feet. This seasonal road segment is labeled; “To be decommissioned” on
attached maps, has two obsolete watercourse crossings. This road segment is to be abandoned via crossing
abandonment and road decommissioning and discontinue use within the riparian areas. Drainage features in
need of installation or maintenance, now or in the future, are addressed in the Mitigation Report to follow.
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No unstable areas, nor evidence of the potential of road/surface related runoff to create unstable areas, was
noted during the assessment of the property. Stockpiled construction materials are stored in locations that
cannot be fransported to receiving waters.

During inspection of the roads, cultivation areas, and watercourses, four sites were identified where road
surface runoff was not being adequately dispersed, drained, and/or erosion of the road surface was occurring.
All of these sites require either the installation of drainage features or the maintenance of existing drainage
features. Further details can be found in the Mitigation Report to follow.

Cuttivation Area 1 is located on a graded flat with slopes of approximately 5% and adjoining natural hillslopes
of approximately 10% to 20%. Vegetation surrounding the cultivation area is timberland and grassiand
savanna with the nearest watercourses being two Class Il watercourses, one approximately 15’ away to the
east and one approximately 20" away to the west. Drainage issues were observed with the cultivation area.
Concentrated runoff from the landing has begun to down cut the landing’s fillslope at Site 15. This runoff
discharges into a grass swale that is hydrologically connected to a Class ]I watercourse at Site 14. Also,
recent grading activity has resulted in the graded pad’s fillslope at Site 16 and Site 18 to enter two Class Il
watercourses and the 50-foot riparian buffer of the watercourses. Further details can be found in the Mitigation
Report to follow.

Cultivation Area 2 is located on a graded flat with slopes of approximately 5% and adjoining natural hillslopes
of approximately 5% to 10%. Vegetation surrounding the cultivation area is grassland savanna with the
nearest watercourse being a Class Il watercourse to the north approximately 45’ away. No drainage issues
were observed with the cultivation area.

Cultivation Area 3 is located on a graded flat lawn with slopes of approximately 5% and adjoining natural
hilislopes of approximately 35% to 40%. Vegetation surrounding the cultivation area is timberland with the
nearest watercourse being a Class Il watercourse to the north approximately 150" away and a man-made
pond to the north approximately 80". No drainage issues were observed with the cultivation area.

Cultivation Area 4 is located on a graded terrace with slopes of approximately 5% and adjoining natural
hillslopes of approximately 35%. Vegetation surrounding the cultivation area is grassland savanna and
timberland with the nearest watercourse being a Class Il watercourse to the north approximately 85’ away.
No drainage issues were observed with the cultivation area. However, a cutbank slump and failure was noted
above the western end of the graded terrace. The cutbank slump totals approximately 2,700 square feet. This
cultivation area is also to be decommissioned. Further details can be found in the Mitigation Report to follow
(Site 20).
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Summary of Standard Conditions Compliance (Cont.)

2. Stream C(gﬁssing Maintenance

There are sevén stream crossings located on the property. All of the crossings have existing drainage
structures or facilities. All crossings require either the installation, replacement, removal, or modification of
existing drainage structures. Further details can be found in the Mitigation Report to follow.

A Lake and Streambed Alteration Agreement with the California Department of Fish and Wildlife (CDFW) has
been filed for the replacement or installation of culverts in watercourses. No notification number from CDFW
has been issued as of this assessment. Any additional guidelines, treatments, or restrictions set forth under
the finalized Lake and Stream Agreement shall be followed.

Existing Headwall Selected Culvert Y Recommended
Culvert (D) (HW)  HW/D Discharge Q100 Capacity  Culvert is Culvert Dia,  Recommendation’

14 Diameter(in) Height (in) (mtio) Method (cfs) (cfs) Undersized (in) Based On

1 10 0 0.0 RATIONAL 3 0 TRUE 18 Q100

6 0 0 0.0 USGSMF 362 0 TRUE BRIDGE Q100

10 12 0 0.0 RATIONAL 5 0 TRUE 24 Q100

13 12 0 0.0 RATIONAL 7 0 TRUE 24 Q100

14 12 0 0.0 RATIONAL 7 0 TRUE 24 Q100

The Class Il stream crossing on Dairy Creek, Site 06, has a drainage area larger than 200 acres. StreamStats
v4.0 was used to generate peak flow statistics for the 100-year predicted flood event. StreamStats v4.0 can
be found at: https://streamstats.usgs.qgov/ss/ This watercourse was determined to be a Class || watercourse
crossing because the average slope of the watercourse below, from 2,680’ elevation above sea level (ASL)
to 2,800° ASL is approximately 9%, from 2,800° ASL to 3,240" ASL is approximately 14%, and from 3,240’
ASL to 3,640’ ASL is approximately 17%. These steep segments of the watercourse create natural fish
barriers that prohibit fish species from passing. Watercourse slope was determined by topographic maps.

Peak-Flow Statistics Flow Report | 100 Percent 2012 5113 Region 1 North Coastl
Statistic Value Unit Pl [Piu |[SEp

2Year Peak Flood 134|ftr3/s 54.1) 330| 58.6
5Year Peak Flood 232|ftA3/s 110 492 47.4
10 Year Peak Flood 302|ft”3/s 148| 616| 44.2
25 Year Peak Flood 392]ft73/s 198| 774 42.7
50 Year Peak Flood 460|ft*3/s 232 911 42.7
100 Year Peak Flood 531|ft*3/s 261| 1080| 44.3
200 Year Peak Flood 597|ft"3/s 293| 1220 44.4
500 Year Peak Flood 685|ftr3/s 328| 1430 46

3. Riparian and Wetland Protection and Management

Assessment of the property concluded that a Cultivation Area 2 (CA 2) is located within 45’ of a Class i
watercourse. The corner of the cultivation area, approximately 100 ft? of cultivation area, is located within the
50-foot riparian buffer zone. There is also an access road the runs along the cultivation area, between the
watercourse and the cultivation area. These features within the riparian buffer area are to be abandoned.
While the corner of Cultivation Area 2 (CA 2) is located within the riparian buffer area, it was determined that
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the cultivation area will not affect water quality as long as the Mitigation Measures are followed. Further details
can be found in the Mitigation Report to follow (Site 09).

Assessment of the property also concluded that another cultivation area, Cultivation Area 1 (CA 1), is located
within 16’ of a Class Ill watercourse along the eastern side of the cultivation area (Site 18) and within 21’ of
a Class Il watercourse along the western side of the cultivation area (Site 16). Approximately 4,500 ft2 of
cultivation area is located within the 50-foot riparian buffer zones of the two watercourses and shall be
removed. All loose sidecast fill shall be removed from the 50-foot riparian area. Also, the graded pads fillslope
within the riparian area shall be pulled back, removed, and recontoured to its natural state, as feasible, or to
a recommended slope of 2:1, or to the minimum of 1.5:1. Any remnant soils or exposed ground shall be
muiched with straw and seeded with native grasses and treated with erosion control measures including but
not limited to staked wattles, jute netting, and silt fencing. Trinity Valley Consulting Engineers has prepared
a grading plan that will also address this grading activity. Any recommendations by Trinity Valley Consulting
Engineers shall be followed.

The remaining cultivation area, Cultivation Area 4 (CA 4) is not located or occurring within 100 feet of any
Class | or Il watercourse or within 50 feet of any Class Il watercourse or wetland buffers. Riparian buffers are
sufficient width to filter wastes from runoff discharging from production lands and associated facilities to all
wetlands, streams, drainage ditches, or other conveyances.

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 fill 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 standard width riparian area (50’ for Class lil and 100’ for Class 1) and shall be stabilized
and contained as per the BMPs.

5. Water Storage and Use

All water on the property used for irrigation is derived from a rain water catchment pond. The rain water
catchment pond meets and exceed the required water demands for agricultural use. The spring diversion
meets or exceed the required water demands for domestic use.

Diversion intake infrastructure at the Point of Diversion 1 (POD 1) consists of a 1-inch screened poly-pipe
buried into a wet area in the soil approximately 45’ uphill from a Class Il watercourse. Water is passively
diverted and gravity fed to storage tanks before reaching the residence.

Intake infrastructure at the rain water catchment pond (Site 7) has not been developed yet. Whatever it may
be, the intake shall be screened per CDFW specifications. A cylindrical intake screen, used for ornamental
fish ponds, with intake ports to CDFW specifications and a mesh bag fastened over it will be adequate.
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At this time, the discharger currently has an estimated 150,000 to 175,000-gallons of off-stream pond storage
installed for irrigation. This pond, at Site 07, is to be re-constructed to hold approximately 280,000-gallons per
a grading plan with Trinity Valley Consulting Engineers (TVCE). The discharger also has 3,000-gallons of
hard tank storage for domestic use. The off-stream ponds volume of storage is sufficient to allow for full
forbearance during the average required period. It is estimated that the discharger uses approximately
130,000-gallons of water for cultivation throughout the entire growing season. There are also two other ponds
located on the property at Sites 01 & 02, one being on-stream (Site 01). Both of these ponds are to be
dedicated to wildlife, aesthetic, recreation, or fire firefighting purposes with no plans of withdrawal of water for
cultivation.

Water metering device(s) shall be installed in 2018 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, if
needed. Any additional storage needed to meet water needs during the Forbearance Period shall be installed
and filled prior to the next Forbearance Periods. A separate water meter shall be installed to record domestic
water use from the diversions. The discharger shall also implement water conservation measures such as
drip line irrigation, morning or evening watering, and mulch or cover cropping of cultivated top soils. Monthly
water use estimates with the season total are as follows below.

Jan Febh |  March April (25%) | May(60%) | Jun{80%) | Jul{200%) | Aug(100%) | Sep (70% Oct (20%) Nov Dac
Agriculture | 7382 | 17145 22860 28575 28575 | 20008 5715
Sq.it. = % = percent of peak usage

I Total AG Water Use= 130254 _I

A Lake and Streambed Alteration Agreement with the California Department of Fish and Wildlife, as well as
an Initial Statement of Water Diversion and Use with the California State Water Resource Control Board
Division of Water Rights, has been filed for the use of the surface water diversion. No notification number has
been issued as of this assessment. Any additional guidelines, treatments, or restrictions set forth under the
finalized Lake and Stream Alteration Agreement shall be followed.

6. Irrigation 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

Bulk fertilizers and soil amendments are stored in a metal container at the residence. It is recommended that
the discharger stores in-use fertilizers in a small storage container, such as a tote or deck box, adjacent to
mixing tanks.

The discharger shall ensure that fertilizers and soil amendments are stored in structures on the property in a
manner in which they will not enter or be transported into surface waters and so that nutrients or other
pollutants will not be leached into groundwater. Soil and amendment piles shall be either used or contained
with staked wattles or earthen berms, yearly, prior to the wet season. Fertilizers and soil amendments shall
be applied and used per the manufacturers guidelines
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8. Pesticides and Herbicides

Pesticides and herbicides are stored in a metal container at the residence, with fertilizers and soil
amendments. 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 is present on the property. Fuel is stored in the on-board fuel tank on
a frailered generator that is stored behind the residence. Fuel is also contained in small quantities in canisters
that is stored in the residence or shed

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 1,300 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, corrosion protection, and insurance coverage.

10. Cultivation-Related Wastes

Organic cultivation-related wastes are collected from the cultivation areas and either chipped, composted, or
burned in the winter. No organic cultivation-related wastes are stored or discarded in a location where these
wastes can enter surface waters.

Non-organic cultivation-related wastes are stored temporarily in trash bags in lidded trash cans adjacent to
the residence and shop buildings. No non-organic cultivation-related wastes are stored or discarded in a
location where these wastes can enter surface waters.

11. Refuse and Human Waste
Garbage and refuse is stored temporarily in trash bags in lidded trash cans adjacent to the residence and

shop buildings.

Human waste is disposed of via the septic system attached to the residence. The human waste disposal
location is located far from surface waters and is no threat to water quality. It is the discharger’s responsibility
to ensure compliance with the Humboldt County Department of Environmental Health and Human Services.
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12. Remediation/Clean-up/Restoration

Currently, three of the Standard Conditions are not being met; Site Maintenance, Erosion Control, and
Drainage Features, Stream Crossing Maintenance, and Riparian and Wetland Protection and Management.
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

O

O

O

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

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

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 in/out-sloped segments of road shall be maintained to ensure
continued function of capturing and draining surface runoff.

Utilize spill trays when fueling portable generators or water pumps to prevent the potential for
leeching, seepage or spillage.
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STATEMENT OF CONTINGENT AND LIMITING CONDITIONS CONCERNING
THE PREPARATION AND USE OF WATER RESOURCE PROTECTION PLAN

Prepared by Timberiand Resource Consultants

1. This Water Resource Protection Plan has been prepared for the property within APN 210-131-021-000 in
Humboldt County, at the request of the Client.

2. Timberland Resource Consuitants 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 occurring 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 to 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.
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Forrest Hansen

Timberland Resource Consultants
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Palit Lat-Long Road T Mitigation Sionit 1600 Standard Treat £ Priorit Date
i i oa e onitor reatment Priori
Unlgue Point| . e Planned Conditions Y Completed
Prior to 10/15/20 pending the approval of
- i it
1 123.590904 i} X X . AL any required permits
40.421966

Current Condition: Pond overflow consisting of a 10-inch double walled pipe.
The culvert is undersized and lacks adequate rock armoring of the outlet,

Prescribed Action: Install an 18-inch diameter culvert per attached
specifications. Ensure an adegaute amount of rock armoring and
energy dissipating rock is installed at the outlet. Trinity Valley
Consulting Engineers is preparing a grading plan that will also address
this pond's overflow structure. Any recommendations by Trinity Valley
Consulting Engineers shall be followed.

Lat-Long Road T Mitigation Monit 1600 Standard Froat —— Date
i int oa e onitor reatment Priori
Unique Poin A aa yp Planned Conditions y Completed
Prior to 10/15/20 pending the approval of
2 -123.591654 i X X i} A any required permits
40.421887

Current Condition: An off-stream rain catchment pond is overtopping and
draining onto the road pad instead of draining via a pond overflow at Site 02.

Prescribed Action: Deepen the pond overflow so that the overflow
drains the pond and the pond does not overtop and drain onto the road
on the southwestern side of the pond. Line the overflow with geotextile
fabric and then rock armor the overflow into the watercourse channel.
Trinity Valley Consulting Engineers is preparing a grading plan that will
also address this pond's overflow structure. Any recommendations by
Trinity Valley Consulting Engineers shall be followed.

Lat-Long Road T Mitigation Monit 1600 Standard Treat EPrioTit Date
i i oa onitor reatment Priori
Unique Point|  \n g3 Y2 | Planned Conditions v Completed
Prior to 10/15/19
-123.592265
I X X - A
3 40421683 | Seasona

Current Condition: Concentrated road surface runoff and overflow from the
pond at Site 2 is bypassing an existing rolling dip that is no longer functioning
and eroding the road pad down grade.

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

4 Lat-Long foad 5 Mitigation it 1600 Standard Treatment Priorit Date
i i oa e onitor reatmen iori
Unique Poin NAD 83 yp Planned Conditions v Completed
Prior to 10/15/19
~123.592598
X X - A,
4 a0.421386 | Seasonal

Current Condition: Concentrated road surface runoff is discharging into the
fford crossing at Site 06.

Prescribed Action: Install a Type 1 rocked rolling dip per attached
BMPs: See Rolling Dip Design and Placement and Rocked Rolling Dip
Design and Placement specifications. Install the rolling dip in-between
the two flagged trees on either side of the road at this location.
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Lat-Long Mitigation ) Standard = Date
Unique Point Road Type Monitor | 1600 = Treatment Priority
NAD 83 Planned Conditions Completed
As required
-123.592699
5 40.421468 Seasonal X X - A1,

Current Condition: Existing waterbar with straw and staked wattles at the
outlet. The waterbar discharges directly into the watercourse downslope. Once
the rocked rolling dip is installed at Site 04, this waterbar will no fonger be
necessary.

Prescribed Action: Maintain this waterbar until the rocked rolling dip is
installed at Site 04.

Lat-Long Mitigation ) Standard . Date
Unique Point Road Type Monitor | 1600 . Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/20 pending the approval of
-123.592824 any required permits
6 40.421679 Seasonal X X X A2

Current Condition: Existing rocked ford across Dalry Creek. The ford lacks
adequate rock armoring of the road pad in the watercourse and the approaches
to the ford also lack adequate rock armoring.

Prescribed Action: Development and agreement of a permanent
mitigation measure for this crossing site is ongoing between Trinity
Valley Consulting Engineers, Timberland Resource Consultants,
California Department of Fish and Wildlife, and the North Coast Water
Quality Control Board. Any design features or recommendations by
Trinity Valley Consulting Engineers, or any of the regulating agencies,
shall be followed.

Lat-Long Mitigation ; Standard o Date
Unique Point Road Type Monitor | 1600 n Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/20 pending the approval of
-123.594271 any required permits
X .2,
7 40.422273 Seasonal X X A

Current Condition: Pond overflow and downspout pipe consisting of a 12-inch
corrugated plastic pipe and a overflow ditch relief pipe under the road pad
consisting of a 12-inch corrugated plastic pipe. Both pipes are undersized and
lack rock armoring of the outlet.

Prescribed Action: Trinity Valley Consulting Engineers is preparing a
grading plan that will address this pond's overflow structure. Any
recommendations by Trinity Valley Consulting Engineers shall be
followed.

o pedni Lat-Long Baad T Mitigation AT 1806 Standard Treat t Priorit Date
i i oa e onitor reatment Priori
nique Teint - AD 83 e Planned Conditions v Completed
Annually prior to 10/15
-123.594967
X - A,
8 40.422079 Seasonal X A

Current Condition: Concentrated road surface runoff is eroding the road pad
and discharging into a ford crossing located off property.

Prescribed Action: Install a waterbar per attached specifications.
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WDID# - 1B171427CHUM

Lat-Long Mitigation ; Standard . Date
Unique Point Road Type Monitor | 1600 . Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/19
-123.594512
9 40.422522 Seasonal X X - A

Current Condition: A seasonal access road is within the riparian area and a
Class lll watercourse and is in-between the cultivation area and the watercourse.
The adjacent cultivation area is also within 40 feet of the Class III watercourse,
10 feet within the riparian buffer. The ground in-between the watercourse and
the cuitivation area is level with slopes of less than approximately 5% and
completely vegetated with native grasses, besides the seasonal road.

Prescribed Action: Discontinue use of the seasonal access road
around the greenhouse permanently. Install a permanent barrier to
prevent any use of this road (e.g. Large logs or boulders). Install staked
wattles along the entire western edge of the seasonal access road.
Seed and muich the road pad with straw and native grasses.
Discontinue use of all area within the riparian buffer zone for any
cultivation related uses. Including but not limited to the storage of any
cultivation related materials, fertilizers, or the parking of vehicles. Use
the delineated riparian buffer area found on the attached Site Maps to
determine the riparian area that shall be excluded from all cultivation
operations.

Lat-Long Mitigation ; Standard n e Date
Unique Point Road Type Monitor | 1600 iz Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/20 pending the approval of
-123.594272 any required permits
X A2
10 40.422743 Seasonal X X

Current Condition: Class lll watercourse crossing consisting of a 12-inch
corrugated plastic pipe. The culvert is undersized and on a redundant road that|
runs directly along the watercourse.

Prescribed Action: Upgrade the existing culvert with a 24-inch
diameter culvert per attached specifications.

Lat-Long Mitigation N Standard L Date
Unique Point Road Type Monitor | 1600 . Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/20 pending the approval of
-123.594127 any required permits
A2,
11 40.423016 Seasonal X X X 2

Current Condition: Class Il watercourse crossing consisting of a 12-inch
corrugated plastic pipe. The culvert is undersized and on a redundant road that
runs directly along the watercourse.

Prescribed Action: Decommission the watercourse crossing per the
attached "BMP: Permanent Crossing Abandonment Specifications".
Decommission the road that which the crossing is located on by the
installation of large waterbars in between Site 10 and Site 11, and Site
11 and Site 12. Seed and mulch all disturbed ground and the road pad
to Site 12. Install a permanent barrier to prevent any use of this road
(e.g. Large logs or boulders).

Lat-Long Mitigation 5 Standard _ 3 Date
Unique Point Road Type Monitor | 1600 = Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/19 pending the approval of
-123.593927 any required permits
X 2.
12 40.42312 Seasonal X X A2

Current Condition: Class Ill watercourse crossing consisting of dirt ford. The
crossing is on a redundant road that runs directly along the watercourse.

Prescribed Action: Decommission the watercourse crossing per the
attached "BMP: Permanent Crossing Abandonment Specifications".
Decommission the road that which the crossing is located on by the
installation of a large waterbar directly upslope of Site 12, in-between
Site 12 and the new seasonal road. Install a permanent barrier to
prevent any use of this road {e.g. Large logs or boulders).
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Boint Lattong Road T Mitigation — 1600 Standard Trake ¢ Priorit Date
i i oa e onitor reatmen io
Unique Point| . Ap 83 e Pianned Conditions & Completed
Prior to 10/15/20 pending the approval of
-123.593257 any required permits
1 X X X A.2.
13 40423505 | Seasona

Current Condition: Class lll watercourse crossing consisting of a 12-inch
corrugated plastic pipe. The culvert is undersized and the outlet is plugging with
sediment.

Prescribed Action: Upgrade the existing culvert with a 24-inch
diameter culvert per attached specifications. Ensure the crossing has a
critical dip installed on the crossing point.

pami Lat-Long REEETT Mitigation iR G0 Standard —— ¢ Priorit Date
i i a e onitor reatmen for|
Priqua:Pofi NAD 83 ° e Planned Conditions v Completed
Prior to 10/15/20 pending the approval of
-123.592814 any required permits
I X X X A.2.
13 40423416 | Seasona

Current Condition: Class lll watercourse crossing consisting of a 12-inch
corrugated plastic pipe. The culvert is undersized and misaligned.

Prescribed Action: Upgrade the existing culvert with a 24-inch
diameter culvert per attached specifications. Ensure the culvert is
properly aligned with the watercourse and an critical dip is installed on
the crossing point.

Lat-Long Road T Mitigation — 1800 Standard Treat ¢ Priorit Date
i i e onitor reatment Prio
Unique Point NAD 83 oad Typ Planned Conditions y Completed
Interim measures Immediately; Mitigation
15 -123.592575 X X . A measures prior to 10/15/20 pending the
40.423672 o approval of any required permits

Current Condition: Concentrated runoff from the graded flat (CA 1} is
downcutting and gullying the graded area's fillslope. The concentrated runoff is
then draining across the road surface into a grass swale area and into the intlet
of a Class [ll watercourse crossing (Site 14).

Prescribed Action: Interim measures: Apply seed and straw to the
entire surface of the graded area (CA 1) prior to 10/15.

Permanent measures: Install a berm along the entire southern and
southwestern edge of the graded area to direct surface runoff from the
cultivation area into a drainage pipe. Install a 12 to 15-inch diameter
drainage pipe in the berm at the top of the fillslope to the toe of the
fillslope. Then, at the toe of the fillslope, continue the drainage pipe to
the outboard edge of the road to the south. Grade the cultivation area
so that it is sloped into the inlet of the drainage pipe and/or instail
drainage ditches on the graded area and direct them into the drainage
pipe. Rock armor the inlet and outlet of the pipe per attached BMPs:
See: Permanent Culvert Crossing Design (Inlet and Outlet Armoring). At
the outlet of the drainage pipe, install a minimum of five staked wattles
placed to form a U, with a dip at the base of the U. Back fill in-between
the staked wattles with wood chips, straw, and native grass seed.
Trinity Valley Consuiting Engineers has prepared a grading plan that
will also address the graded pads drainage. Any recommendations by
Trinity Valley Consulting Engineers will override this plan and shall be
followed.
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Lat-Long Mitigation . Standard — Date
i i 0 Treat tP t
Unique Point NAD 83 Road Type Planned Monitor | 1600 Conditions reatment Priority Completed
Prior to 10/15/19
-123.592859
16 40.423919 - X X - A1, A3

Current Condition: Recent grading and construction activities of the graded
pad on which the cultivation area is located has resulted in the sidecast and
placement of the graded pad’s fillslope within and along a Class Ill watercourse
and its corresponding riparian area.

Prescribed Action: All loose sidecast fill shall be removed from the 50-
foot riparian area. Also, the graded pads fillslope within the riparian
area shall be pulled back, removed, and recontoured to its natural state,
as feasibly possible, or to an approximate minimum 1.5:1 slope, with
2:1 slope as the recommended slope. Any remnant soils or exposed
ground shall be mulched with straw and seeded with native grasses
and treated with erosion control measures including but not limited to
staked wattles, jute netting, and silt fencing. Trinity Valley Consulting
Engineers has prepared a grading plan that will also address this
grading activity. Any recommendations by Trinity Valley Consulting
Engineers will override this plan and shall be followed.

Lat-Long Road T Mitigation Monit 1600 Standard Treatment Priodt Date
i i e onitor reatmen iori
Unique Point| b 83 cad typ Planned Conditions v Completed
Prior to 10/15/19
17 -123.592506 . X X . AL
40.424052

Current Condition: A cutbank failure has occurred on the cutbank of the
graded pad of the cultivation area.

Prescribed Action: Lay back the cutbank to its natural slope, as
feasibly possible, or to an approximate minimum 1.5:1 slope, with 2:1
slope as the recommended slope. Install permeable geotextile fabric or
Jute netting prior to installing approximately 10-feet height of rip-rap on
the cutbank. Install a drainage ditch, with a berm along the downslope
bank to contain flows within the ditch, along the toe of rip-rap. Ensure
that the ditch splits drainage of the cutbank evenly to either side of the
graded pad so that runoff from the cutbank, and hillside above, drains
to either watercourse on the sides of the landing. Install a minimum of
ten staked wattles across the drainage ditch to capture any sediment
runoff. Seed and mulch within the drainage ditch as well to promote
vegetation growth. Trinity Valley Consulting Engineers has prepared a
grading plan that will address this cutbank failure. Any
recommendations by Trinity Valley Consulting Engineers will override
this plan and shall be followed.

Latbong || _ i Witigation | ) nitor | 1600 | Standard Treatment Priorit s
i i a e onitor reatm i
Unique Point| b 83 el 4 Planned Conditions v Completed
Prior to 10/15/19
e -123.592137 ) = X - | A1,A3
40.424012

Current Condition: Recent grading and construction activities of the graded
pad on which the cultivation area is located has resulted in the sidecast and
placement of the graded pad's fillslope within and along a Class Ill watercourse
and its corresponding riparian area.

Prescribed Action: All loose sidecast fill shall be removed from the 50-
foot riparian area. Also, the graded pads fillslope within the riparian
area shall be pulled back, removed, and recontoured to its natural state,
as feasibly possible, or to an approximate minimum 1.5:1 slope, with
2:1 slope as the recommended slope. Any remnant soils or exposed
ground shall be mulched with straw and seeded with native grasses
and treated with erosion control measures including but not limited to
staked wattles, jute netting, and silt fencing. Trinity Valley Consulting
Engineers has prepared a grading plan that will also address this
grading activity. Any recommendations by Trinity Valley Consulting
Engineers will override this plan and shall be followed.
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Lat-Long Mitigation Standard o Date
i int Road Type Monitor | 1600 Treatment Priorit
FMg Frat NAD 83 L Planned Conditions 4 Completed
Prior to 10/15/20 pending the approval of
-123.591765 any required permits
X X X A.2.
19 40.423703 Seasonal

Current Condition: Class lll watercourse crossing consisting of a dirt ford.

Prescribed Action: Decommission the watercourse crossing per the
attached "BMP: Permanent Crossing Abandonment Specifications".

—_— Lat-Long Road T Mitigation Monit — Standard Treatment Priorit Date
i i oa e onitor reatmen ori
Unique Poin NAD 83 V8 Planned Conditions ¥ Compleated
Prior to 10/15/20 pending the approval of
-123.591332 any required permits
X X A2 yreq p
20 40.424258 Seasonal X

Current Condition:
graded pad of the cultivation area.

A cutbank failure has occurred on the cutbank of the

Prescribed Action: Lay back the cutbank to its natural slope, as
feasible, or to an approximate minimum 1.5;1 slope, with 2:1 slope as
the recommended slope. Any remnant soils or exposed ground shall be
mulched with straw and seeded with native grasses and treated with
erosion control measures including but not limited to staked wattles,
jute netting, and silt fencing. Trinity Valley Consulting Engineers has
also prepared a grading plan that will also address this grading activity.
Any recommendations by Trinity Valley Consuiting Engineers will
override this plan and shall be followed.
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Water Resource Protection Plan

BMP: Winterization and Interim Treatments for Erosion Control

Roads

@]

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

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

Temporary waterbar/cross-wattles installed on road/trail sections of concentrating surface runoff.
Clean existing DRC inlets, outlets, and contributing ditch lines of current and potential blockage debris
by hand.

Hand place energy dissipating rock/small woody debris at DRC outlets where erosion is occurring.
Wattles/straw bales placed at road runoff delivery sites.

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

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

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

Crossings

o

O
O
@]

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

Hand place energy dissipating rock/SWD at DRC outlets.

Hand placement of rock armor around culvert inlets.

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 0 O o

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

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

Bagged potting soil should be covered.

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

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

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

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

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

General waste from growing season gathered up and disposed of.

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

General Areas

@]
O

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

BMP: General Recommendations

o 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.

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

e Water storage and Use

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

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

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

10/12/18
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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 shall at
all times be allowed to pass downstream to maintain fish life below the dam. Equipment may be operated in
the channel of flowing live streams only as necessary to construct the described construction.

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

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

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

10/12/18



Water Resource Protection Plan

BMP: General Erosion Control

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

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

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

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

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

All roads shall have drainage and/or drainage collection and storage facilities installed as soon as practical
following operations and prior to either (1) the start of any rain which causes overland flow across or along
the disturbed surface within 100 feet of a watercourse or 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 October 15.

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

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

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

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

BMP: General Erosion Control (Cont.)

A ol = [~ WO STAKE \U .
STR&W WATTLE— j \ o
\"-\_ Jil \\-}‘ ; “- ﬂ.c‘l;ﬂ? _—
Ly T )
FINISH GRADE-, Px“ R o
%

*__4—»—' li\ ' @
e |

5" WA,

\}

STREAW WATTLE NWNOTES:

t, STRAW WATTLES SHALL BE MSTALLED WITH $% OR 24 IMCH WO STAKES AT FOUR FEET OW CENTER. THE
ENDE OF SDJACENT STRAN WATTLES SHALL SE ARUTTED TO EACH OTHER BANILY OF CWERLAPPED BY 5
IHCHES.

7. ETReR ROLL INSTALLATEOW REGUIRES THE PLACEMERT AND SECURE STRRING OF THE ROLL IM & THEMSH, 3°-5°
DEEP. RUNOFF MUST AUT SE ALLUAED TG AN UMIER QR sBOUMD THE ROLL.

STRAW WATTLE INSTALLATION DRDETATT,
NS

EXTRA STRENGTH FILTER F@RG
BITHOAT WIRE WESH SUPRGRT

STEEL OF
STEEL 0 STELL 3
WOOU POST — [\ PONDING HT, Wk Ren _Ar=i]

3" HIGH Mgt \i i ATIADH FILTER FRESIC

£ SECURELY TO URSTAEAM

" NAX SIORSGE HT, |

! g WET it

P o ler === 70 P AKX SPACIHG WITH WIRE

ity .~ SURPORT FENCE & FT 1A% SPACING
frik WITHOUT WRE SUPPDRT FENCE

I Ewia” TRENCH WITH
l CONEACTED BRCKFILL

SILT FENCE MNOTHS:

1. THE COWTRACTOR SHALL INSFEST &40 REPAIR FEWIE AFTER ESCH STORM EVEMT

2. COOTRACTUR ZHALL FEMOVE SENMENT A% WETESSERY. REMOVED SEQIWENT SHALL BE DEPGSIED T0 A
ARES THAT WILL MOT CLATRIBUTE BEUIMERT OFF-SITE AMD I8 &4 AFES THAT D8k BE PERMANENTLY
STERIUZET.

Y. ST FEMCE SHALL BE PLATER O SLOGE COMTULES T WAAIMITE FONDINS EFFIREWCY.

SILT FENCE DETAILS

s

10/12/18




Water Resource Protection Plan

BMP: General Erosion Control (Cont.)

Improperly installed wattles can
‘easily become undercut and
increase the erosion problem-
‘they're designed to limit
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Water Resource Protection Plan

BMP: General Erosion Control (Cont.)

SPREAD THE STRAW
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WORK ACKROSS THE SLOPE,
PUHCH STRAW 4 [(NCHES DEEP.
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HAKE PUNCH EVERY 12 INCHES,
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Water Resource Protection Plan

BMP: General Erosion Control (Cont.)
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Lime, fertitize, ands ead before installation. Planting of
shrubs, tregs, ete. should scour after installation.

NOT TO SCALE

DEPARTMEMNT GF

E C O L O GY Flense sak hito dinaceoy. e gowbooynight bt for sapyright notie including permizsions,
State of Washingtan limitation of liabitity, and dis claimer.

Slope Installation

Ravised June 2015
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Water Resource Protection Plan

BMP: General Erosion Control (Cont.)

Installation of a geosynthetics mat - Enkamat

. : : . : i
1 - . ' 1] ] .. {.
s o0 b . b ® secure overlaps .
L L2390 excavate i ) i 2

& intermediate © el L Ut
&z - piamng i L8 N " sead ' :

- o

. 4 T

www.geosyntheticsworld.com

Page 100k 11 Lamdscaping and Ercsian Dordral
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BMP: General Erosion Control (Cont.)

TABLE 34, Guidelinegs for erosion and sediment contral application

Timing of
application

Bestimeant
BOUELE, EIUTIE
construction

Folmanant ereslon

Technigque

Hydromulching, hydroseading

Dry seading

Woed chip, straw, Excelsior ar tackified muleh
Straw wattles

Gravel surfacirg

Dusst palliative

Minirrize disturbaree {soil and vagstation)
S=diment bazin

Sediment traps fe.g., st fences, straw bales
barrierz, woody debris barriers)

Straw bals dams
Sumps amd water pumps

Stramflow diversions (a.g., temparary
zulesrts, flex pipe, et}

Surface diversion and disperian dewiczs (pipes, ditches, 2tc)
ficad thapging

Grawel surfacing

Biurnivous or asphalt surfacing

Relling dips

Diteh relief culverts

Dowrepouts and barm drains

Waterbars

Barms

Ditzhas

Rigrap
Soil bizenginssring

Tize planting

BANDEGOK FOR FOREST, RANCH AND AURAL RCALY

Portion of road and construction area
treated

Water Resource Protection Plan

Road fill shopes, cunt shopes, bare soll areas
Road fill shopes, cut shpes, bare soil areas
Road fill slopes, cut shpes, bare soll areax
Road fill slopes and cut slopes
Road, landing and turncant surfaces

Foad surfaces

All areas peripharal to construetion
Roadside ditches, turnouts and small stream crassings

Road fill shopes, cutbanks, bare sail ansas and ditehes

Ditchas and small streams

Stream chanrwls and stream cressings

Strzam chanrels and stream croasings

All disturbed bare soil areas

Road ard landing surfaces

Foad, landing and turncut surfaces

Foad surface

Road surface

Foadbed and wad fill
Rioad il shpes

Foad ard landing surfaces

Road surface and oadsids arsas

Road and landing surfaces

Road fill slopes, stream crossing fills,
cuthanks, straam and Jaks banks

Raad fill shhpes, cut shpes, straam

crossings, streambanks

Fioad fill shapes, cuthanks, bare soil areas,

straam croszings, stream

banks
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Water Resource Protection Pian

BMP: Permanent Culvert Crossing

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

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

standard:

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

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

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

o Align culverts with the natural stream channel orientation to ensure proper function, prevent bank erosion, and minimize debris

plugging. See Figure 97 below.
o Place culverts at the base of the fill and at the grade of the original streambed or install a downspout past the base of the fill.
Downspouts should enly be installed if there are no other options.
Culverts should be set slightly below the original stream grade so that the water drops several inches as it enters the pipe.
Culvert beds should be composed of rock-free soil or gravel, evenly distributed under the length of the pipe.
Compact the base and sidewall material before placing the pipe in its bed.
Lay the pipe on a well-compacted base. Poor basal compaction will cause settling or deflection in the pipe and can result in
separation at a coupling or rupture in the pipe wall.
Backfill material should be free of rocks, limbs, or other debris that could dent or puncture the pipe or allow water to seep around
the pipe.
Covgrpone end of the culvert pipe, then the other end. Once the ends are secure, cover the center.
Tamp and compact backfill material throughout the entire process, using water as necessary for compaction.
Backfill compacting will be done in 0.5 — 1.0 foot lifts until 1/3 of the diameter of the culvert has been covered.
Push layers of fill over the crossing to achieve the final design road grade, road fill above the culvert should be no less than one-
third to one-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 to streams.
I downspouts are used, they shall be secured to the culvert outlet and shall be secure on fill slopes.
Culverts shall be long enough so that road fill does not extend or slough past the culvert ends.
Inlet of culverts, and associate fill, shall be protected with appropriate measures that extend at least as high as the top
of the culvert.
Outlet of culverts shall be armored with rock if road fill sleughing into channel can occur.
Armor inlets and outlets with rock, or mulch and seed with grass as needed (not all stream crossings need to be
armored).
Where debris loads could endanger the crossing, a debris catchment structure shall be constructed upstream of the
culvert inlet.
Bank and channel armoring may occur, when appropriate, to provide channel and bank stabilization.

(o] O 00 o0

0 0 0 0
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Water Resource Protection Plan

BMP: Permanent Culvert Crossing Design (Critical Dip and H drologic

Disconnect Placement)

;':"f’:"ﬂ”‘ ’.'?"‘.""'it-'.. N

e vy _,—'_/ ~ 7
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FIGURE 84, Crivicai dips oF (Ipper ST0SSIng Nl Shouk he coptfered paary stroam crossingrs down-read
Lngeling ot over ke Ceutaring of W CNUESDY WhTe OVEWPING could CAUSS WAShouE of S9VEro siesion
ol te 2L IEGhe Streamy crossuyg culvert () plugs, watser wil pomd behind the all untl resching the critical
g ar bow polne & the crossmg () and Bowing back down Into the natum stream chamel e down-read
S¥Ch MRt he pingied fo pravant soeapmlow om dvarung down the d¥ech lne. For extm protection in this
sletol, ApNap armor bas Deen placed gt the ¢riger] dipoukal and extending downsiops to the stream chan-
npl Thisty mmws@mmmmmummnummbmwm
g nssIg M ovarspred, The dip at e B0 ke & usnally sumefent o Hmit amaional damage aurtng
20 pveriopping event. Road surface and dieh rinofl § dSsoanectsd fom the stream creasing by mealing a
PoRling eip e Qlich relef Culvert NSt Gp-red o the OSSINg (4) (el and Shaiag 2009),
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Water Resource Protection Plan

BMP: Permanent Culvert Crossing Design (Critical Di

Typical Critical Dip Design for Stream Crossings
with Diversion Potential

Road bed

Critical dip

' LY
\—H \"——T;/J—l\

Mative hill slope

| !

ometricl

Sv

Critical Dip Construction:
1. Critical dip will be constructed on the lower side of crossing.
2, Critical dig will extend from the cuthank to the outside edge of the read
surface, Be sure to fill inboard ditch, if present,
Critical dip will have a reverse grade(B)from cutbank to outside edge of
road to ensure flow will not divert cutside of crassing,
4. The rise in the reverse grade will be carried for about 10 to 20 feet and then
returm to original stops,
The transition from axis of bottom, through rising grade, to falling grads,
will be in the road distance of at least 15 to 30 feet,
. Critical dips are usually built perpendicular to the road surface to ensyre
that flow is directed back into the stream channel,

=

H
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Water Resource Protection Plan

BMP: Permanent Culvert Crossing Design (Culvert Orientation)

T T Y S R R N R !

FIGURE 155. Proper cuivert installation nvolves
correct cuivert orientation, setting the Pips sliightly
belows the bed of the original stream, aud backfli-
ing and compacting the 8l as it is placed over the
culvert. Installing the inlet too low in the stream
[A} can lead to culvert plugging, yet if set too high
(B) flow can undsrcut the inler. If the cuivert is
placed too high in the fill (C), fow at the outfall wvill
erode the . Placed correctly (D), the culvert s got
slightly below the original stream grade and pro-
tected with armor at the inlet and outlet. Culverts
installed in fish-bearing stream channsls must be
{riset inte the siresmbed sufficiently (~25% embed-
ded) to have a natural gravel! bottom throughout the
culvert (Modifled from: MDSL, 1991).

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

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

s

- 2.'.:.!,;._
1.5 times maxrock A
diameter (8 inch min) i

SECTION

Irdat f putlet protection

- Energy Dissipater

i 3 times plpe diam |

-

. Energy Dissipater
7
v o)
2 times
pipe
ciam

1l

Infat / outlet protestion
Armor In'et and oubled to top of
cubvert with rock npramn

Energy Dlssipator

» Install  mock  energy dissipater  per
standerd specificalions or as showh on
pinns

| Intet 7 outlet protection
Anmor infel and outlst to top
of cubvart with rock riprap

. Kayway: Kuy it into firn native
Boils as shown on plans or spacified

Riprap installed to protect the inlet and outlet of a stream crossing culvert from erosion or for energy dissipation should be keyed into

the natural channel bed and banks to an approximate depth of a
up to the top of the culvert at both the inlet and outlet to prote
newly constructed fill slope above.

bout 1.5x the maximum rock thickness. Riprap should be placed at least

ct them from splash erosion and to trap any sediment eroded from the
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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 outlet rocking, the inlet and outlets shall be prepared. Preparation will include removal of vegetation
and stored materials from the inlet and outlet.

Inlets may require construction of an inlet basin.

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

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

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

.
& R
I a 2y e
; &5 feet min G grentes than 50 wosnds {f;-'.--;' 7
) e . W ~
[Ty £, a I #
et hatl, - ™ 4 =43 inch min :
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I-'-"IH Jr!".“']_]l. f {1 e / Iprap cap ~—
SUHELE AR B -
e 'ﬂmi“:*ﬂ)li-fl«a;-lf‘f- Hr{- -5 Graund lire v
y s "oy 3 * =~ ——LT
et 2 a *“ -5-'-__1" _{\ :‘ e — ?I'
P DO £ A K Tt
‘4 mm fo NE SR - ; 'S . [ | _;-.! \‘ J e O
W #¥ o m w S edll - B, T
o {“: “’“_ R - - (4 - Da 2 ot s el _._n:.“.‘ . :o o
.- t " ""ch"" . -y > ! i

A s s R T o=

T &t cuiven cudst (Modited S Xalar ot o,

rand Spaver, 2003).

HANDEGOK POR FOREST, PAHCH AND HURAL BOALS

BMP: Stream Bank Armoring ( Riprap)

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

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

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

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

10/12/18
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Water Resource Protection Plan

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. Gonstruct 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 ford shall be constructed with clean rock. The rock shall be applied to a minimum depth of 6

inches.

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

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

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

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

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

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

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

6 inch).

The pipe shall be laid over the rocked ford surface.

The inlet should be at grade with the upstream flow.

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

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

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

approaches.

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

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

divide to prevent transport of sediment using rock.

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

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

crossing.

O 0 0 0 o0
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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 spiliway

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

Road Surface

Larger Rock at

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

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

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

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

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

6 inch).

The pipe shall be laid over the armored ford surface.

The inlet should be at grade with the upstream flow.

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

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

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

approaches.

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

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

waterbar) or hydrologic divide to prevent transport of sediment pursuant to ltem 18, Section I

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

Armored ford armoring shall be reapplied following use as needed to maintain a permanent crossing.

O 0 00 o0
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Water Resource Protection Plan

BMP: Armored Ford [Fill] (Cont.)

FIGURE 120. Tisarmorad 2 crogsing of a stoop, sphomard stroem
was ceastructod & provide g low maintananes CI035Ing. The-crossing has
been dseply dipped {0 Feduce the VoMmEe of yoad fi and to sXmingts the
potential for STeam divarsion, The Nl sicps has bren Lpaviy ammaored
Ilroegth Lhe axis of the eroSSINg o contain Bood Bows and prevent down-
cuting. Armomed mis cannct e used on A3k haaring sTeams.
HAHDEOOL FOR FOREST, RANCH AND BURAL ROADS
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Water Resource Protection Plan

BMP: Armored Ford [Fill] (Cont.)
(Eanenssen pussuns s winmny [ B

FIGURE 121D. Wol (radas nock efmor
15 then paclilled 220 o stmative

End Spresd stwss e Dreeoth of s
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ane-Tiid the way up tha roadbed, 5o
Shat stroamaosw vl GRlY oW ovaror
COie I CONIBON Wh MeSsia Bt armor
Mstariill 'Tha srmor MUst be sproad and
compacted aoas e desige Wi of
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FIGURE 121E. Two waeks attes ¢his
annoed M W CoNSUUCtal. 2 5o
2w event occuried and B8 Smctee
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Water Resource Protection Plan

BMP: Vented Ford

Vented Ford

~<

Taper road approach 7 Outstope -
to ensure loaded log t J toad, T
truck is able to pass

without dificulty. -7 e
Extend rock armar

to top edge of dip.

« Scoop out channel spillway.
* Remove existing parched fills,

Dip road through
axis of watercourse
channel as specified.

Dip area to accommadats a culvan
sized for 100-year flow (minimum
dimensiens given below).

A0 iy &'mn 10" me
T o ‘....v_..pl‘-—-__.-

Extend rock armer to
top edge of dip,

15° minanum dean with € LIP
-u.,laﬂmf,,; « Use emaller rock at fip of ford,

* Fill voids with smaller rock to prevent piging
ground the larger rock.
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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 to natural watercourse
grade and orientation, and that is wider than the natural channel.

Excavated banks shall be laid back to a 2:1 (50%) or natural slope.
Temporary crossings shall be removed by November 15.

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

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

FIGURE 283. On roeds that ams to be closad {decommissionad), all stream crossing culverts and Blls should be
removed. Streem crossing excavations are best performed using an excavator The original chammal should be
excavated and exhumsd down to the former sireambed, with a channel width equal or greater than the natural
channel abhove and balow the crossing. Sideslopes should be laid back to & stahle angle, typically a 2:1 (50%)
gradient, or less, Sped can be endhauled off-sits or stored an the read bench adjacent the wrossing, provided i is
blaced and stabilized whara it will not srode or failand entar the straam.
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Water Resource Protection Plan

BMP: Permanent Crossing Decommissioning (Cont.)

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

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

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

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

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

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

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

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

surface.

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

from discharging across the freshly excavated channel sideslopes.

10/12/18
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Water Resource Protection Plain

BMP: Rolling Dip Design and Placement

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

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

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

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

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

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

BMP: Rocked Rolling Dip Design and Placement

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

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

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

The rocked rolling dips 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 rolling dip.

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

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

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

The rolling dip should be designed as a broad feature ranging from 10-100 feet long so that it is drivable by most types
of vehicular traffic and not significantly inhibit traffic and road use.

FOB FORLEY, RANCH AND AURLAL ROAZS
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Water Resource Protection Plan

BMP: Rolling Dip Design and Placement (Types)

Typa t Rolling Tip

Type 1 roliing dips ane used whara rmad grades ars less than about
(Stemdard)

12-14% and yomd vuroff is rot gondined by 2 fanga thraugh qut or
barim. The axis of the dip should be perpandicular b the
faad alignment and sloped &t 3-4% arvass the rogd
trezdd, Stanp roads will have longsr amd more abrurd
dip dlimerisions to devalup reverse grada thraugh the
ili mds. The road tread andior the i outlet ran
ke raickadd to protect against erosicn, if needed,

Type 2 Holling Dip

Type 2 roliing dips are constructad or roads w i 12-14% grade
(Through-nut or thick e road reaches)

where thera is & through out upte 3 fest tall, or & wide or tall
bemn that otherwise blocks road drainags. The bamrn ny
rrative through cut material should be rermeved for the
fanigth of the dip, or at least through the axis of tha clip,
b the extert needsd to provide for unintarruptad
dralrage oo the sdjacent sopa. The bann and
slops aterlal can b excavatizd and endhaued,
of tha material can be sidecast onlo native slopes
up to 45%, provided itwill not enter 2 stream,

Type 3 Rolling Dip

Tepa 3 rolling dips are utilzed whers road orades ars steeper than
Steen read grads)

ghaut 12% and it s not feasible to develon a reuerse
grada that will slse allow passage of the elesign
wehicle (steep road grades mguire mons abrupt
grade reversals that some whicles may not ba
alle vo traversa without bottoming outl,

Instead of ralying on the dip% grach rewersat
e m runoff off the madbad, the road
is built with an exsggerated outslope of
E-BY% mcross the dip ads, Road runoff is deflocted
obliqualy across the dip avis and 5 shed off the mutsl ped
section rather than continuing down the stasp road grade.

e e

IGURE 36, Roking dip types

HANDEOOK FOR POREDT, AANCH AND RUBAL BOADS
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Water Resource Protection Plan

BMP: Rolling Dip Design and Placement

FIGURE 33A.
Hellmy d eon
structed on 8 rock
surfaced nural road
The rollmy dip rep-
1esants a change
m-grade along the
mad elignment and
acts to diecharge
water that has
ocollected on, or &
flowing dowan, ths
ad surfacs. This
wad was recandy
convaried froma
high mamrsnancs,
mslopad, ditched
road to @ low main-
tenance, nutsloped
mad with rofling
dips

2 Wi
FIGURE 33B.

Thiz side view of
an outslopsed road
shows that the
roliing dip does
not have (o be
dewp or abrupt to
revérse road grade
and affecrivély
drain the road
surface This out-
sloped foraest road
has ralling dips
that allow all traf-
fic types to travel
the route withons
changing speed
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Water Resource Protection Pian

BMP: Waterbar/Rolling Dip Combined with DRC

B o i e
FIGGURE 29,

Watarbars are often: usad to drafy sur-
Tace romoff from seesopal, unsurfaced
moads. Because they are essily htoken
down by wehicles, waterbars ave only
used on unsurfaced roads wharse frerg
is It or no wet wenther traffic. In this
Photo, & waterbar and ditch relfef onl-
wert are used io drain aff read sudface
and diteh runoff fom the nsioped road
Drisim.

HANDECQOK FOR FOREST, RANCH AND RURAL 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 upslope from the rolling dip. This also creates a fail-safe should the DRC
become plugged or overwhelmed.

Culvert”iniet.
i

FIGURE 238, Traffic sod sudfavs runelf from geaveled rosds uften producss surface eromion, turkid nimoft

and fne sediment transpert that can be dalivered 1o streams, Where ditches can't bs alimfnatod, sedimany

traps and madside settling basins can be fnstalied w capture and remove most of the emded sediment,

This setifing basin has been constructed along ths inside ditch just befors a stream crowsing culvart infes <
{ses arow). Eroded sediment from the road and diich ars deposited in the basin befora flow is raleased

to the shream. Fine sediments havs flled about 143 of this basin and vegetation fs now growing. Sedimant

basms requirs parivtic maintensncs i maintain their storage capacky.

HANDBOCK FOR FOREST, RAMNCH AIID RURAL FOADS
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Water Resource Protection Plan

BMP: Road Outsloping

)
FIGURE 29, Road
shave changes
gs Lhe road tray-
els thraugh the
fandscape. For
| example, &a omi-

super
' butslope |

: s e A - 8es Dat or glightly

HAKDECON FOE FOAZIT, RANCR, AND RURAL ROADS m-SfQFEd shape a3
1t goes urough an
outside curve The
rogd may have an
outsiopeof 2-3%
Amss ths travsl
surface wiils the
shoulder s mors
steeply muainped
toensure mno®
and sagiment wil
leave the roadbed.
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Water Resource Protection Plan

BMP: Steep Road Drainage Structures

FIGURE 85, Stesp roads that go siraight up or down s Hillside are very dificult to drain. This steep, fall line road developed a
ihmugh cut cross section that was drained using lead out ditches to direct runoff of the road and onto the adjzcent, vegetated
hillside. The road was “outsloped " to drain runoff fo the right side, and the Jead out ditch was Duilt shghtly stesper than the rosd
grade, to be self-cleaning. Four lead out ditches have been constructed at 100-foot Itervals to the bottom of the hillside,

HANDELOK FOR FONIIT, £ANCH N0 RUBAL RDADS
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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 (<5%), where ditch flow is slow, ditch relief culverts can be
installed at right angles to the road.

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

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

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

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

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

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

)
= Rt L

FIGURE 48. The elements of a properly instailed
ditch raftef cnlvert. The culvert is angled af ahout
30 degreey to the road alignment to kelp captmre
fow aud prevent sulvert plugging or eresion of the
inlsy avea, It is sat at the bage of the Al {ideally) or
with a grade slightly stesper than the greds of the
contribuung ditch (but never with & grade lesy then
2 percent) (USDA-SCS, 1983). At a mintmnm, the
frade of the ditfvh relfef culvers should be suficient
o prevent seditnent secumuiation et the inler or
deposition within the culvert iiself (it should be
selficleaping) (USDA-SCS, 1983).

RUAD SURFACE

Yad o mn
I FI

1L BOCK Fpee

HANDEGTY FOR FORIET, RANCH AND RURAL S0LDS
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BMP: Waterbar Construction

FIGUBE 40, Waterbars are constraciet!
on nnsuTaced orest and ranch roads
fhat will havs 1itde or no faffe dudng
the wel season The watarbar should
bg extandsd (o the cntbani fo intarcent
all diteh fow 1) and exdend bayond
the shoulder of the road. A berm (2)
st Mook and prevent ditoh fow

Fown cuntinying dovm 2 road during
Hood fows. The sxcavalsd waterbar

{3) shouid be constrocted 10 be sali-
ciepning, typioaly with 2 30° skew o
the road alignment with the excavated
matarial fermed on the downhil grade
of the road {4), Water should always be
discharged anto the downhill side on

a staide slopa proteciad by regetation.
Rock {shoven in the Sgure) should not
e pecessary i walsrbars are spaced
close snough fo prevent serious ar-
$lon. (5} The trosy diich depth (8] and
width {7} must allow vabicle ross-ower
without destroying the function of the
drain. Jgveral alfamate fypeas of waley-
Darg sre poszible, nehiding ope that
draing only the road surfsce (oot the
direh, and one that drafng the road sur-
fave inty the ingide dich (BORE 1881).

HARDEDUR FON FORENT, RANCH, AN RUREL RUADS

Water Resource Protection Plan
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Water Resource Protection Plan

BMP: Unstable Fill Removal and Treatment

FIGURE 230. The most 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 width is too narrow, additional
width can often be derived from cutting into the bank. The excavation should encompass the unstahle fill
materials, beginning at the inside arack or scarp, and extending out and down the fill slope as far as Dos-
sibls. For proper surface drainage, and to retrieve most of the unstable fll, the sxcavation should have a
concave profile when completed. Typicelly, the bulk of the fill is within 20 to 25 feat of the outzide edge of
the road and is easily reached by &8 midsized excavator Any remaining fill is likely to be small enough that

it will not fail or travel far enough to reach the stream.
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Water Resource Protection Pian

BMP: Unstable Fill Removal and Treatment

Roatt Suitace

Existing Failing Road Fill

Drogead fit

Fafing/Unstable Fill
Material
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Water Resource Protection Plan

BMP: Unstable Fill Removal and Treatment

Excavation of Unstable Fill Material

L) () () () ()

I

Roag Sunface

‘

bt () () U

Dropped filt

Fill material to be
axcavated
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Water Resource Protection Plan

BMP: Unstable Fill Removal and Treatment

Erosion Control Measures on New Fill Sloge

Sisked Waillss /

Roat Siilace

Cires Sead on
Exposed Sods
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Water Resource Protection Plan

BMP: Rock Armor Cutbank

FIGURE 52, Thig
wet and poten-
tially unstabie cut
siope oo ] pawly
cansimtted road
was stabilized
using & huttress of
Yarge rock arnor,
To assure their
elferiiveness, rovi
butiresses and
ather retaining
sumctores should
le destgned by a
qualified enginaer
or engineering
geclogist.

HAWDEGOY FOR FOREST, RANCH AMD RURAL BOADS

BMP: Rip-Rap Size Class Table

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

Minimum and maximum allowable particle size
(in)?

Median
particle
diameter?
(in)

Median
particle
weight?

Riprap
size class

201b 8 37 82 67 69 78 02 120

Class ]
ClassII 60 1b ] 6.5 78 86 10.6 116 14.0 18.0
Class IM 160 Ib 12 7.3 106 115 14.0 16.6 185 24.0
Class IV 300 I 15 9.2 13.0 145 178 19.5 23.0 30.0
Class V Yaton 18 11.0 16,6 17.0 20.6 2356 276 36.0
Class VI 3/8 ton 21 13.0 185 200 240 2756 325 420
Class VI 4 ton 24 146 210 23.0 2786 31.0 37.0 48.0
Class VIII 1ton 30 18.6 26.0 28.6 345 300 480 60.0
Class [X 2ton 36 220 318 340 4185 470 BE.6 72.0
Class X 3ton 42 25.6 /5 400 485 B45 845 84.0

‘Lagasse 2t at {20061
‘Equivalent to spherical diametar
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Water Resource Protection Plan

BMP: Storage Bladders

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

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

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

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

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

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

BMP: Cultivation Site Restoration

Remove all cultivation and associated materials from designated cultivation site.
o This includes plant mass, root balls, potting containers, cultivation medium and any materials associated with the
preparation, cultivation, and harvest of commercial cannabis.
o Cultivation medium removed from the site shall be stored/disposed of in compliance with Order conditions related to
spoils management.
All disturbed and/or unstable slopes shall be stabilized and returned to pre-project conditions.
o  Slopes shall be contoured as close as feasible to natural grade and aspect.
o Temporary erosion control shall be applied to prevent sediment run-off.
Soil exposed as a result of project work, soil above rock riprap, and interstitial spaces between rocks
shall be revegetated with native species by live planting, seed casting, or hydroseeding prior to the
rainy season of the year work is completed.
o Native plants characteristic of the local habitat shall be used for revegetation when implementing and maintaining
cleanup/restoration work in riparian and other sensitive areas.
o Native forbes and gramminoids shall be planted to replace sediment stabilization, sediment filtration and nutrient
filtration
o Native trees and shrubs shall be planted to replace bank stabilization, inputs of large woody debris and temperature
control within riparian areas.
o Restoration of the quality/heaith of the riparian stand shall promote: 1) shade and microclimate controls: 2) delivery of
wood to channels, 3) slope stability and erosion control, 4) ground cover, and 5) removal of excess nutrients.
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