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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 220-071-008 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, streamflow calculations, and general planning. The fieid
component included identifying and accurately mapping all watercourses, wet areas, and wetlands located
downstream of the cultivation areas, associated facilities, and all appurtenant roads accessing such areas.
An accurate location of the Waters of the State is necessary to make an assessment of whether potential and
existing erosion sites/pollution sites have the potential to discharge waste to an area that could affect waters
of the State (including groundwater). Next, all cultivation areas, associated facilities, and all appurtenant roads
accessing such areas were assessed for discharges and related controllable water quality factors from the
activities listed in Order R1-2015-0023, Finding 4a-j. The field assessment also included an evaluation and
determination of compliance with the Standard Conditions per Provision 1.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 is approximately 214-acres, located in Section 19, T4S, R2E, HB&M, Humboldt

County from the Briceland 7.5" USGS Quad map. The property is located approximately 2.5 miles south of
Ettersberg, California, and is accessed by Goodman Ranch Road. The property has a variable facing aspect
with an elevation range of approximately 680" to 1,160 above sea level. The project area contains portions of
the Mattole River, Little Finley Creek, and un-named tributaries of the Mattole River.

Project Description

There are currently two cultivation areas located on the property. Cultivation Area A is approximately 23,110
ft?and consists of greenhouses on a graded natural bench. Cultivation Area B is approximately 10,450 ft? and
consists of greenhouses on a graded flat. All water used for irrigation is derived from a surface water diversion

from a spring on the property.

Monitoring Plan
Tier 2 Dischargers shall include a monitoring element in the water resource protection plan that at a minimum

provides for periodic inspection of the site, checklist to confirm placement and efficacy of management
measures, and document progress on any plan elements subject to a time schedule. Tier 2 Dischargers shall
submit an annual report (Appendix C) by March 31 of each year that documents implementation and
effectiveness of management measures during the previous year, Tier 2 annual reporting is a function that
may be provided through an approved third-party program.

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

Monitoring Plan Reporting Requirements

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

5550 Skylane Boulevard, Suite A, Santa Rosa, CA 95403.

1B0101070202TRC320



Water Resource Protection Plan
General Location Map [WDID: 1B170612CHUM]

Property Boundary

Located In Section 19, T45, R2E, HB&M, Humboldt County of the Briceland 7.5' USGS Quad Map.
' Map Scale 1" = 2,000’
Map Date 2/8/2018
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Assessment of the Standard Conditions

Assessment of Standard Conditions consisted of field examinations in the winter of 2017/2018. 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 YO/NK
Stream Crossing Maintenance Y[J/NKX

Riparian and Wetland Protection and Management Y/NKX
Spoils Management YLI/NK

Water Storage and Use YLJ/NK

Irrigation Runoff YRI/N[J

Fertilizers and Soil Amendments YUI/NKX

Pesticides and Herbicides YXI/N[]

Petroleum Products and other Chemicals Y/NX
Cultivation-Related Wastes YLI/NK

Refuse and Human Waste YLI/NX

o oA N

- 2 o~
25 P>

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 residence and Cultivation Area A. The main access
road has a native surface and is in adequate condition. However, erosion was observed in several locations.
Seasonal roads consist of access roads to water infrastructure, Cultivation Area B, adjacent properties, and
storage structures. Seasonal roads were found to be well drained with minimal erosion. Drainage features in
need of maintenance, now or in the future, are shown in the Site Map and addressed in the Mitigation Report

to follow.

An unstable area was noted from Site 11 to the south of Site 11 approximately 200 feet. This unstable area
appears to be natural with no direct evidence of road surface or landing related runoff causing the destabilizing
of the hillside. Do not grade or perform earthmoving activities anywhere along, or on, the entire eastern side
of the cultivation area. Do not direct or drain any surface runoff onto the eastern side of the cultivation area.
If in the future runoff is draining onto this unstable area and preventing the runoff from doing so is not feasible,
the cultivation area will require grading and/or drainage features installed to drain and direct any runoff away
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Summary of Standard Conditions Compliance (Cont.)

from unstable area along the eastern side of the cultivation area. There are no stockpiled construction
materials stored in locations that can be transported o receiving waters.

During inspection of the roads, cultivation areas, and watercourses, nine 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 installation or maintenance of drainage features. Further details can be found in the
Mitigation Report to follow.

Cultivation Area A is located on a natural, graded, pad with slopes of less than 5% and adjoining natural
hillslopes of less than 10%. Vegetation surrounding the cultivation area is timberland with the nearest surface
waters being a Class Ill watercourse approximately 110-feet fo the northwest and a Class Il watercourse
approximately 170-feet to the east. Concentrated road surface runoff coming from Site 07 and Site 08 is
draining into Cultivation Area A from the road to the south. This concentrated road surface runoff is combining
with runoff from the cultivation area and carry cultivation soils offsite into receiving surface waters. The
combined runoff drains into a cultivation soil spoil pile at Site 13 and continues into the woods north of Site
13. This runoff then discharges into the head of a Class |l watercourse north of Site 13. Further details can
be found in the Mitigation Report to follow. See attached photos.

Cultivation Area B is located on a graded flat with slopes of less than 5% and adjoining natural hillslopes of
approximately 38%. Surrounding the cultivation area is timberland with the nearest surface waters being a
Class 1l watercourse approximately 60’ to the northeast and a Class | watercourse approximately 320’ to the
southwest. Runoff from the cultivation area is concentrating and draining over the fillslope at Site 25, causing
gullying and caving of the fillslope. At another site, Site 22, runoff from the cultivation area is concentrating
and discharging into the Class |l watercourse to the north at Site 22. No severe erosion is occurring with the
concentrated runoff at Site 22. Runoff is also concentrating and discharging into a slash pile at Site 26. No
erosion or discharge is occurring with these flows at Site 26. Further details can be found in the Mitigation
Report to follow. See atftached photos.

2. Stream Crossing Maintenance

There are three stream crossings located on the property. Only the crossing located at Site 20 requires
upgrading. Due to the property’s location within Cal Fire's high fire risk area, metal culverts shall be used for
all new, replaced, and upgraded culverts. Further details can be found in the Mitigation Report to follow.

A Lake and Streambed Alteration Agreement (LSAA/1600) with the California Department of Fish and Wildlife
shall be required prior to any in-stream work for the replacement or installation of culverts in watercourses.
Any additional guidelines, treatments, or restrictions set forth under the finalized Lake and Stream Agreement

shall be followed.

Lxisting Headwall Selected Culvert ‘ Recomiended ™
Culvert (D) (HW) HW-.’D‘ Discharge Q100 Capacity Culvert is Culvert Dia, Recommendation b
14, Diameter (in) Height (in) (atio)  Method {cis) {cfs) Undersized {in) Hased On
Site 04 84 0 0.0 W/C 141 265 84 Q100

Site 23 12 0 0.0 RATIONAL 2 0 TRUE 18 Q100
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Summary of Standard Conditions Compliance (Cont.)

3. Riparian and Wetland Protection and Management

Assessment of the property concluded that a cultivation area (CA B) is located 80 feet from a Class ||
watercourse. The northern end of the eastern greenhouse, approximately 623 ft? of cultivation area, is located
within the 100-foot riparian buffer area. It was determined that the cultivation area is not an impact to the
Class Il watercourse and that the Mitigations proposed at Sites 20, 21, 22, & 25 will be adequate in reducing
any current or future impacts to the watercourse. Remaining cultivation areas are not located or occurring
within 100 feet of any Class | or Il watercourse or within 50 feet of any Class Hll watercourse or wetland.
Riparian buffers are also not of sufficient width to filter wastes from runoff discharging from production lands
and associated facilities at several sites as well. At Sites 13, 22, and 25, runoff from the cultivation areas is
discharging into watercourses. Interim and permanent mitigation measures are being proposed. Further
details can be found in the Mitigation Report to follow.

4. Spoils Management
Currently, spoils are stored or placed in or where they can enter surface waters. Cultivation soil spoil piles

located at Site 12 & 13 are uncontained and located where surface runoff is transporting the spoils material
into surface waters. The cultivation soil spoil pile at Site 13 is also located where concentrated runoff is
intercepting the pile and transporting spoils materials into the head of a Class !ll watercourse located to the
north of Site 13. Interim and permanent mitigation measures are being proposed. Further details can be found
in the Mitigation Report to follow.

Any/all spoils shall be adequately contained or stabilized to prevent sediment delivery to surface waters, 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 1ll and 100’ for Class 111) and shall be stabilized
and contained as per the BMPs.

5. Water Storage and Use
All water on the property is derived from a surface water diversion. The surface water diversion meets and

exceed the required water demands for agricultural and domestic use.

Diversion intake infrastructure at Point of Diversion 1 consists of a covered wooden spring box placed on a
Class Il spring tributary that goes subsurface for over 100 feet, starting below the outlet of the culvert at Site
20, before re-emerging as a Class Il watercourse downslope from Site 23. A %-inch diameter poly line is
attached to the spring box and fed into two 1,000-gallon tanks that are interconnected. These water tanks are
also overflowing with diverted water from the spring.

Diversion intake infrastructure at Point of Diversion 2 consists of a 1-inch poly-pipe placed in the Mattole
River. Water is pumped uphill {o water storage tanks and bladders.

Atthis time, the Discharger has 59,600 gallons of water storage installed. This volume of storage is insufficient

to allow for full forbearance during the Forbearance Period. The discharger shall obtain adequate water
storage so that stored water provides adequate water resources for the Forbearance Period.

130101070202 TRER20



Summary of Standard Conditions Compliance (Cont.)

It is estimated that the discharger uses approximately 170,00 gallons of water during the forbearance period
for agricultural use. The discharger shall obtain approximately another 110,000 gallons of water storage
installed and filled in accordance to the Forbearance period determined by the required Lake and Streambed
Alteration Agreement with the California Department of Fish and Wildlife.

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 {o meet full forbearance. Any
additional storage needed to meet water needs during the Forbearance Period shall be installed and filled

prior to the next Forbearance Periods. A separate water meter shall be installed to record domestic water use
from the diversions. The discharger shall install float valves on all appropriate water storage tanks to prevent
overflowing and 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 [ ¥oh |~ Warch | April{a0%) | Moy(65%) | Jun(85%) | Iul(100%) | Aug(100%¢) | Sop(75% | Octf25%) | Mov | Dec |
Agriculture | [ [ 14074 | 2z | e | mseso | zamse | 2ss3s | ssiz | |
Sy .= % = percent of peak vsaje

22,700

| Total AG Water Use = 167299 |

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, will be required for the continued use of the surface water diversion. Any additional
guidelines, treatments, or restrictions set forth under the finalized Lake and Stream Alteration Agreement

shalt be followed.

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

the cultivation sites.

7. Fertilizers and Soil Amendments

Fertilizers and soil amendments are stored in multiple storage sheds northwest of the residence and
uncontained next to the fertilizer mixing tanks at Site 21. The use of the storage sheds is adequate, however,
the storage of fertilizers next to the mixing tanks, and the location of the mixing tanks, at Site 21 is inadequate
due to its location above a Class Il and Il watercourse. Further details can be found in the Mitigation Report

to follow.

For future use of fertilizers and soil amendments, the discharger shall ensure that fertilizers, potting sails,
compost, and other soils 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.

MO70202TREIZ0
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Summary of Standard Conditions Compliance (Cont.)

8. Pesticides and Herbicides

No pesticides or fungicides were found stored on the property. 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, bulk fuel storage is present on the property. Fuel is stored in a 500-gallon fuel tank at Site 10, three
IBC totes at Site 09, and a 250-gallon fuel tank at Site 27. The 500-gallon fuel tank at Site 10 does not have
secondary containment. The 250-gallon fuel tank at Site 27 has secondary containment but no cover from
precipitation and the secondary containment is full of rainwater. The three IBC totes do not have secondary
containment or cover from precipitation and are inadequate containers for fuel. Also, a large amount of used
motor oil is stored in sealed 5-gallon buckets at Site 18 alongside a large pile of other cultivation-related
wastes and refuse. Further details can be found in the Mitigation Report to follow.

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) shail 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 composted or are 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 inadequately in a large accumulated and uncontained pile
at Site 18 and in piles between Sites 12 & 13. Non-organic cultivation-related wastes are also stored in a
storage shed located to the east of Site 18. While none of these cuiltivation-related wastes were found blown
or entering surface waters, their accumulation, lack of adequate containment, and lack of regular disposal of
is inadequate. Further details can be found in the Mitigation Report to follow.

FHOLOI070202TRO3Z20



[BI7G6120CHUM

Summary of Standard Conditions Compliance (Cont.)

11. Refuse and Human Waste

Garbage and refuse is stored in trash bags in uncontained piles outside the residence at Site 19 and alongside
cultivation-related wastes at Site 18. Scavenging wildlife has been picking through these storage areas and
scattering bagged refuse around the property. Found at Sites 15, 16, & 17 are accumulations of bagged
wastes drug there by wildlife. Also, at Site 23, refuse has entered a Class Ill watercourse and the adjacent

banks.

Human waste is managed by a septic system on site, attached to the residence. At the time of the assessment
the septic system showed no signs of failure and posed no threat to water quality. 1t is the discharger’s
responsibility to ensure compliance of such action with the Humboldt County Department of Environmental
Health and Human Services.

180101670202 TRU320



Summary of Standard Conditions Compliance (Cont.)

12. Remediation/Clean-up/Restoration
Currently, nine of the Standard Conditions are not being met; Site Maintenance, Erosion Control, and

Drainage

Features, Stream Crossing Maintenance, Riparian Management and Protection, Spoils

Management, Water Storage and Use, Fertilizers and Soil Amendments, Petroleum Products and other
Chemicals, Cultivation-Related Wastes, and Refuse and Human Waste. 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

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

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. Recording shall begin immediately, once water meters are
installed.

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

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

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

Utilize spill trays when fueling portable generators or water pumps to prevent the potential for
leeching, seepage or spillage. .

A Lake and Streambed Alteration Agreement (1600} 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, shall be required to continue use of diversions
and prior to any in-stream work. Any additional guidelines, treatments, or restrictions set forth
under the finalized Lake and Stream Agreement shall be followed.

interim Measures

O

O

Gather and dispose of cultivation-related wastes and refuse from Sites 13, 15, 18, 17, 18, 19, &

23. :
Install staked wattles across the runoff drainage path at Sites 13, 22, & 25 to capture sediment

and runoff before reaching surface waters.

180101070202 TRE320



Attached Photos
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Site 25 ~ Runoff from the cultivation concentrated and drained onto the landing pads fillslope, resulting in
the gullying and caving of the filislope. Concentrated runoff continues down the hillside to the Mattole River.
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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 220-071-008 in
Humboldt County, at the request of the Client.

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

3. The information is based upon conditions apparent to Timberland Resource Consultants at the time the
inspection was conducted. Changes due to land use activities or environmental factors 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.

ol
TN AN

Forrest Hansen

Timberland Resource Consultanis
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Water Resource Protection Plan
Site Map [WDID: 1B170612CHUM]
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Timberland

Resource WRPP - Mitigation Report

i Consultants
WDID# - 1B170612CHUM
; Lat-Long Mitigation X Standard Date
|Unique Peoing Road Type Maonitor | 1600 Treatment Priority
NAD B3 Planned Conditions Completed
1 -123.997488 | o anent X X - A Frierto TOTSHS
40,103548 o

Current Condition: Concentrated road surface runoff is eroding the road pad|Prescribed Action: Install a rolling dip per attached specifications.
and discharging into a watercourse.

Lat-Long Mitigation . Standard Date’
|Unigque Point Road Type Monitor | 1600 . Treatment Priority
NAD 83 Planned Conditions Campleted
Prior to 10/15/19
~123.99822
2 40101892 Permanent X X . AT,

Current Condition: Concentrated road surface runoff is eroding the road pad|Prescribed Action: install a rolling dip per attached specifications.
and discharging into a watercourse at Site 03.

; Lat-Long Mitigation Standard . Date
Unique Point Road Type Monitor | 1600 - Treatment Priority
NAD 83 Planned Conditions Completed
-123.997839 i
3 40.101603 Permanent - X “ Al

Current Condition: Existing rolling dip funclioning adequately. Cancentrated|Prescribed Action: None. Maintain.
road surface runoff from Site 02 is resulting in runoff discharging into a

watercourse.
Lat-Lang Mitigation | Standard Date
Unique Paint Road Type Monitoyr | 1600 3 Treatment Priority
NAD 83 Planned Conditlons Completed
~123.997123
4 40.400606 Permanent - X - A2,

Current Condition: Class I watercourse consisting of a 84-inch diameter|Prescribed Action; Norne, Monitor.
corrugated metal pipe that's is adequately sized and functioning property. There
are o issues with this crossing.

Lat-L.ong Mitigation : Standard Date’
Unique Point Road Type Monitor | 1600 Treatment Priority
NAD 83 Planned Conditions Completed
RAAGHTET Prior to 10/15/19
- . paJ
5 40100705 Permanent X X - A,

Current Condition; Concentrated road surface runoff is eroding the road pad|Prescribed Action: nstall a rolling dip per aftached specifications.
and discharging into a watercourse at Site 04.

Lat-Long Mitigation Standard L Date
Unique Point Road Type Monitor | 1600 - Treatment Priority
NAD 83 Planned Conditions Completed
125998413 Prior to 10/15/19
] 4010423 Permanent X X “ AL

Current Condition: Concentrated road surface runoff is eroding the road pad. |Prescribed Action: Install a rolling dip per attached specifications.




Timberland
Resource
Consultants

WRPP - Mitigation Report

WDID# - 1B170612CHUM

Lat-Long Mitigation . Standard L. Date
Unique Point Road Type Monitor | 1600 . Treatment Priority
NAD 83 Plamnned Conditions Complefed
Prior to 10/15/19
-123.999349
X - st
7 40.101796 Permanent X A

Current Condition: Concentrated road surface runoff is eroding the road pad
land contributing to runoff issues at Site 08, within Cultivation Area A, and Site
13,

Prescribed Action: Install a rolting dip per aitached specifications that
drains to the east.

Lat-Long Mitigation 1 Standard 2 » Date
Unigue Point Road Type Monitor | 1600 . Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/19
-123.99988
8 10102244 Permanent X X - A

Current Condition: Concentrated road surface runoff is eroding the road pad
and contributing to runoff issues within Gultivation Area A and Site 13.

Prescribed Action: Install a rolling dip per attached specifications that
drains to the east.

Lat-Long Mitigation i Standard o Date
Unique Point Road Type Monitar | 1600 = Treatment Priority
NAD 83 Planned Conditions Completed
tmrmediately
-123.999942
X - A9,
g 40.102433 Permanent X 9

Current Condition: Diesel fuel is heing stored, inadequately, in three 275-gallon
1IBC totes.

Prescribed Action: Discontinue use of IBC totes as fuel storage or fusl
transfer tanks.

Lat-Long Mitigation . Standard T Date
Unigue Paoint Road Type Monitor | 1600 . Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/19
-123,999824
X - 9
10 40.102523 Permanent X A9

Current Condition: 500-gallon fuel tank that lacks secondary containment. This
location is also a storage location for a trailered generator that is not present.

Prescribed Action: Install secondary containment on the fue! tank that
is equal or greater than the volume of the storage tank, Install cover
over the fuel fank and secondary containment o prevent the secondary
containment from filling with rainwater.

Lat-Lang Mitigation Standard L Date
tUnigue Point Road Type Monitor | 1600 = Treatment Priority
NAD 83 Planned Conditions Completed
123.999377 Immediately
i « X X - . A0
" 40.102775 4

Current Condition: Cultivation-related wastes such as stalks, soil, and trellising
is also being discarded over the edge of the landing around this location. No
transportation or discharge of the refuse to the watercourse below was found.
The top of an unstable area Is also at this location that extends approximately
200 feel to the south. No sign of concentrated surface runoff was found
discharging onto the unstable area.

Prescribed Action: Interim measures: Obtain lidded trashcans for
refuse storage at this cultivation area. Remove cultivation-refated
wastes and refuse from the entire eastern filislope of the cuitivation
area. Discontinue the discarding of cultivation-related wastes over the
fillstope.

Parmanent measures: Do not grade or perform earthmoving activities
anywhere along, or on, the entire eastern side of the cultivation area, Do
not direct or drain any surface runoff onto the eastern side of the
cultivation area. If in the future runoff s draining onto this unstable area
and preventing the runoff from doing so is not feastbie, the cultivation
area will require grading andlor dralnage features installed to drain and
direct any runoff away from unstable area along the eastern side of the
cuitivation area.
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WRPP - Mitigation Report

WDID# - 1B170612CHUM

. : Lat-Long Mitigation . Standard d Date
|Unigue Point Road Type Manitor | 1600 Treatment Priority
NAD 83 Plannod Conditions Completed
Ay liy prior to 1015
- -124.000277 ) . z o nuatly priorto
40.102488 ) "N

Current Condition: Cultivation soil spoils pile located here that is uncontained.
Surface runoff is transporting soils from this pile, and others between Site 12 &
13, into the woods at Site 13 and furthermore into a Class Hl watercourse north
of Site 13. Also two 20,000-gallon biadders located adjacent to the spoils pile do
not have any containment.

Prescribed Action: Contain soil spoils pile by either earthen berm or
staked wattles annually, prior to 10/15. Contain water storage bladders
in either containment pits, or within an earthen berm around the
biadders, equal to the height of the bladders when full

. Lat-Long Mitigation . Standard i Date
Unique Point Road Type Monitor | 1600 Treatment Priority
NAD 83 Planned Conditions Completed
124000118 Annually prior to 10/15
13 40.102949 Seasonal X X - A3,

Current Condition: Goncentrated surface runoff from the cultivation area, and
the road that enters the cullivation area, is transporting cuitivation soils and
sediment into a cultivation soit spoils pile at Site 13, These flows then drain into
the woods north of Site 13 and into the head of a Class 1l watercourse.

Prescribed Action: Remove all cultivation soil spolls and dabris from
the flagged location. Store and contain the spoils at Site 12 or another
location at least 100-feet away fram runoff and surface waters, Dispose
of ali debris and cultivation wastes. Install a minimum of three staked
wattles across the concentrated runoff drainage path that enters the
woods at the flagged location.

Lat-Lang Mitigation . Standard Date
Unique Point Road Type Monitor | 1660 Treatment Priority
NAD 83 Planned Conditions Completed
-124,000267 ’
14 40.40326 Seasonal - X A.2,
Current Condition: Class il watercourse crossing consisting of a dirt ford.|Prescribed Action: None.
There are no issues with this crossing.
Lat-Long Mitigation - Standard Rate
Unique Point Road Type Monitor | 1600 X Treatment Priority
NAD 83 Planned Conditions Completed
4240005 Prior to 10/15/19
15 40403008 - X X - A0, A1

Current Condition: Bagged refuse has been drug to this location by scavenging
wildlife.

Prescribed Action: Remove and properly dispose of all refuse and
cultivation-related wastes around this site.

) Lat-Long Mitigation . Standard Date
Unigue Point Raad Type Mownitor | 1600 > Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10115119
-124.001245
g X - . 5
16 40.102602 X asilrAi

Current Condition: Bagged refuse has been drug to this location by scavenging
wildlife.

Prescribed Action: Remove and properly dispose of all refuse and
cultivation-related wastes around this site.




Timberland

Resource WRPP - Mitigation Report
i Consultants
WDID¥# -~ 1B170612CHUM
- o Lat-Long Road T Mitigation saniiar | -1an0 Standard Traat t Priority Date
onito reatment Pri .
Sl NAD 83 e Planned Conditions Complated
iZA0GTES Prior to 10/15/18
s - X - A.10, A1
7 40.101808 #

Current Condition: Bagged refuse has been drug to this lpcation by scavenging
wildlife.

Prescribed Actlon: Remove and properly dispose of all refuse and
cultivation-related wastes around this site.

Lat-Long Mitigation Standard L Date
Unique Point Road Type Monitor | 1600 n= Treatment Priority
NAD 83 Planned Conditions Completed
pe -124.000952 ) x i ) 238 103 Prior to 10/15/19
40.101618 e

Current Condition: Large and uncontained pile of cultivation-related wastes,
refuse, and used motor oil In 5-gallon buckets,

Prescribed Action: Remove and properly dispose of used motor oil
more ragularly, Remove and properly dispose of all refuse and
cultivation-related wastes around this site, Develop a central refuse and
cultivation-related waste storage area that cannot be accessed by
scavenging wildlife. Dispose of stored refuse more frequently to
prevent attracting scavenging wildlife and the accumuiation of refuse.

Uni - Lat-Long Road T Mitigation Monit o Standard Foake ¢ Priorit Date
nigue Poin oa e onitor reatment Priori
o NAD B3 L Planned Conditions % Completed
Prior to 10/16/19
-123,990987
F X - .
" 40101508 % i

Current Condition: Scavenging wildlife has scattered refuse that was stored in
trash bags around the residence and into the woods to the southwest of the
residence.

Prescribed Action: Remove and properly dispose of all refuse and
cultivation-related wastes around this residence and in the woods to the
southwest. Store refuse in tidded trash cans around the residence.
Develop a central refuse storage area that cannot be accessed by
scavenging wildlife, Dispose of stored refuse more frequently to
prevent attracting scavenging wildlife and the accumutation of refuse,

b - Lat-Long e Mitigation Honii o Standard o nk FPriaat Date
ni i oa e onitar reatment Priori
PR ELE NAD 83 o Planned Conditions x Completed
Prior to 10/15/19 pending the approval of
-123.998473 i i
. X X 2. any required permits
20 40.095898 Seasonal X A

Current Condition: Class || watercourse crossing consisting of a 12-inch
diameter corrugated metal pipe that is undersized, too short, misaligned, and
the top of the pipe is exposed in the road pad.

Prescribad Action: Install an 18-inch diameter cuivert at least 40-feet
long per atfached specifications. install the culvert so that it is aligned
with the watercourse channel approximately 25-feat to the north.

Lat-Long Mitigation . Standard . Date
Unique Point Road Type Monitor | 1600 ] Treatment Priority
NAD 83 Planned Conditions Completed
immediately
-123.998564
. X X - A
£ 40.096879 Al

Current Condition: Fertilizer storage and mixing tank area located direclly
adjacent to a Class |l watercourse.

Prescribed Action: Relocate the fertilizer storage and mixing {ank area
outside of the 100 foot riparian buffer area, as shown on the attached
Site Maps. A suitable location would be the northwestern corner of the
cultivation area or the southern end of the cultivation area,
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Lat-Long Mitigation . Standard Date
Unigue Point Read Type Muonitor | 1600 . Treatment Priority
NAD 83 Plannad Conditions Completed
Interim measures Immediately; Mitigation
22 -123.998709 % X A3 measures prior to 10/15/19 pending the
40.096913 ) - approval of any required permits

Current Condition: Concentrated runoff from the cultivation area is discharging
into the Class il watercourse. No major erosion of the landing fillslope is
occurring with this runoff.

Prescribed Action: Interim Measures: Install staked wattles across the
drainage path of the concentrated runoff.

Permanent Measures: Install four to five open trench cross drains
across the landing, spaced approximately 25 feet apart, running In a
east-west configuration under the greenhouses. Rock armor the outlets
and the flow path of the cross drains down landings fillstope.

. Lat-L.ong Mitigation A Standard . Date
Unigue Paint Road Type Monitor | 1600 . Treatment Priority
NAD 83 Planned Conditions Completed
Interim measures immediately,
~123.9988 Mitigations measures prior to 10/15/18
23 40.097126 X X A0, At

Current Condition: Refuse has been blown or drug into the adjacent Class H|
watercourse and the adjacent banks.

Prescribed Action:  Interim measure: Remove and properly dispose of
ali refuse and cultivation-related wastes.

Permanent measure: Obtain lidded trashcans for refuse storage at this
cultivation area.

Lat-Leng Mitigation ) Standard g Date
Unique Point Road Type Monitor | 1600 By Treatment Priority
NAD 83 Planned Conditions Completed
Prior to 10/15/19
-123.99858
24 40.09671 . X d ’ thed:

Current Condition: 250-gallon fuel tank with no cover and the secondary
containment has filled with rainwater.

Prescribed Action: install cover over the fuel tank and secondary
containment to prevent the secondary containment from filling with
rainwater.

Ltat-Long Mitigation . Standard o Date
Unique Point Road Type Monitor | 1600 ] Treatment Priority
NAD 83 Planned Conditions Completed
interim measures immediately; Mitigation
5 -123.93892 F X X A A3 measures prior to 10/15/19 pending the
40.096852 e approval of any required permits

Current Condition: Concentrated runoff from the cultivation area is draining
over the filislope and continuing downslope. The concentrated runoff has

created a large gully in the fillslope.

Prescribed Action: interim Measures: install staked wattles acrogs the
drainage path of the concentrated runoff.

Permanent Measures: Install four to five open french cross drains
across the landing, spaced approximately 25 feet apart, running in a
east-west configuration under the greenhouses. Rock armor the outlets
and the flow path of the cross drains down landing's fillslope.

Lat-l.ong Mitigation . Standard =i Date
Unigue Paint Road Type Monitor | 1600 e Treatment Priority
NAD 83 Planned Conditions Completed
-123.998942 )
2 40.09646 ) . 2 ) Ay

Current Condition: Concentrated runoff from the cuitivation area is draining
over the fillsiope and being captured by piles of slash. Only minor erosion of the
|fillslope has occurred and has stabilized with vegetation,

Prescribed Action: None. Monitor.
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Lat-l.ong Mitigation Standard . Date

Unique Point Road Type Monitor | 1600 | Treatment Priority
NAD 83 Planned Counditions Complieted
Prior to 10/15/19
-123.998741
CAB 40.09669 ’ % X i A3

Current Condition: The northern end of the eastern greenhouse, approximately|Prescribed Action: None. Implement mitigation measures under Sites
623 sq. ft., is within the 100-foot riparian buffer zone of a Class il watercourse. 20, 21,22,& 25,




Water Resource Protection Plan

BMP: General 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.

BMPs and Diagrams



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 mulch. Any treated area that has been subject to reuse or has less than 90%
surface cover shall be treated again prior to the end of operations.

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

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

date is October 15.

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

BMPs and Diagrams



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 contral
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 benelfits 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 muiched 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.

™ x 1"
9" DIA. WOOD STAKE
STRAW WATTLE—, /

FINISH GRADE—

BMPs and Diagrams



Water Resource Protection Pian

BMP: General Erosion Control Techniques

TABLE 24. Chuidelines for erosion and gedlnent control application

Portion of road anc construction ares
treated

Timing of

Technigue

application

Hedremulching, hydreseeding Foad filf shpes, cut shpes, bare soil areas
Ciry seading foad fill shpes, cut zlopes, bare soll areas
Erosion Woed chip, straw, Excelsior ar tackified mulch Foad fill shpes, cut sbpes, bare soil areas
CONLIo) g Straw wattles Raad fill shopes and cut slopes
oopstiiction Grawal surfacir Reaad, landing and turnout surfaces
Dugt palliative Road surfaces
inimize distutharce (scil and wegetatian} &ll areas peripheral te corstruction
Sediment biaain Reoardsids ditches, turnouts and small stream crossings
i:?(]z;nm;ﬁ!%e n: 'Lﬁg;; straw baies Road fill sbapes, cutbanks, bare soii areas and ditches
Sediment Straw bale damns Ditches and smiall streams
Sucelre Curag Sumps and water pumps Streain channels and stream crossings
oanstnuction
i;ﬁ:::joﬂx;d;::i?‘:‘;e L Empary Steam chanmels and strzam encasings
surface diverzion and dispersion devices (pipes, ditches, et} All disturbed bare soil areas
Read shaping Road ard landing surfaces
Grawvel surfazirg Road, landing and turnout surfaces
Bitumiraus of asphalt susfadng Read surface
Rolling dips Faad sutface
Ditch celief culverts Roadbed and mad fil
Denvivpouts and berm drains Road fill shopes
Pammancnt emslon | Waterbars Road and landing surfaces
eontiol Barms Road surface and roadside areas
Ditches Road and landing surfaces

Ri Road fill shpes, stream crcssing fills,
iprap cuthbanks, stream and lake banks

Foad filt shpes, cut sbpes, stream

il b insering X
Sait biaeng d crossings, streambanks

Raad #ill shbopes, cutbanks, bare il areas,

slantin F
Tres planting stream crassings, streambanks

HANDHOOK FOR FOREST, RANCH AND RURAL ROADR
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Water Resource FProtection Plan

BMP: Permanent Culvert Crossing

New culvert installations shall be sized to accommaodate 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 enstire proper function, prevent bank erosion, and minimize debris

plugging. See Figure 87 below.
o Place culverts at the base of the fill and at the grade of the original streambed or install a downspout past the base of the fill.

Downspouts should only be installed if there are no other options.
o Culverts should be set slightly below the original stream grade so that the water drops several inches as it enters the pipe.

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

o Compact the base and sidewall material before placing the pipe in its bed.
o 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.
o Backfill material should be free of rocks, limbs, or other debris that couid dent or puncture the pipe or aliow water to seep around
the pipe.
0 Covgfone end of the culvert pipe, then the other end. Once the ends are secure, cover the center.
o 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 aver 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 instalied on culvert crossings to eliminate diversion potential. Refer to Figure 84 below.
Road approaches to crossings shall be treated out to the first drainage structure (i.e. waterbar, rolling dip, or hydrologic
divide) to prevent transport of sediment.
Road surfaces and ditches shall be disconnected from streams and stream crossings to the greatest extent feasible.
Ditches and road surfaces that cannot be feasible disconnected from streams or stream crossings shall be treated to
reduce sediment transport to streams.
If downspouts are used, they shall be secured to the culvert outlet and shall be secure on fill slopes.
Culverts shall be long enough so that road fill does not extend or slough past the culvert ends.
Inlet of culverts, and associate fill, shall be protected with appropriate measures that extend at least as high as the top
of the culvert.
Outlet of culverts shall be armored with rock if road fill sloughing into channel can occur.
Armor inlets and outlets with rock, or mulch and seed with grass as needed (not all stream crossings need to be

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

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

FIGURE 97. cumvert alignment should De 1o rolation o the streant and

A Iraar » iy vy

) . < i 1ot the joad, It is inportant that the stream antels and baves the culvert
REGEG = in & relatively strafyht norzorgal alignment so strsamfow doss not have

N 10 tern to enter thie Inlst or AChArgs inte @ DANK As 1 exits, This fyure
- _;. “ L
SEAr avet "sl‘_ 4

shows a redesimed ouvert instaliation that rejiscas the bending allyn.
ment hat previcusty existed, Chamel tuins at the et iaease plgying
Poteniial pecause wood going through the lnrm will it alion with the
inlet. Slafiarly, chargtel tums at the inlet and cullet e often acemnpanted
by smour dgamst the channal banks (Wisconsm Tramsportation Informa-

",. ton Centes, 2004).

@i pagsl clilven & ~ Sennr
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Water Resource Protection Plan

BMP: Permanent Culvert Crossing (Cont.)

FIGURE 84, oritica dips or dipped ciossing it should he contered noar @ SURAID CICESING'? ow-ioad
ningeline, Nof over the centeriine of the cToSSing WhiaTe overtopplug could Calse Washiout oF SeVers srosiin
of the L IFthe stream crossiygy culvert (B) jiugs, water seill ponxt behind the ol untf resehing the aritical
afp or fow poid @ e crossig (C) and fowing back Gewn (nte te neftal sram ARN6L TUe down-road
dgch must s plugged (o jeevent strea milow fom @verting dowxn the dRch Jine, For a¥ta protection i s
sketoh dpraparmor bas heen placed at the czitical tip outfal and extaiNling downsbpe to tha stsant chan-
nal. This is only reqiiiad o sugrested on Stsam cressnys whete e cilvest iz Rigaly likely & piag and
the cToSSIRG DY oyrsttoppedd, The Aip at the hlnge Une 18 usualy sumielant t it emsonal damage aumg
an rveRoppIRg event. Read sutface and difch runcil B disconbected o he stream qossing by MStaliing 4
raRing cip and diteh relief culert just up-road fom W CICSSING (A} (Kelkr and Shetat, 3003).

HANDEOOK FOR POBEET, RANCH AND RURAL ROADD
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Water Resource Protection Plan

BMP: Permanent Culvert Crossing (Cont.)

FIGURE 188, Proper culvert installation involves
correct gulvert orfenvation, setting the pipe shghtly
helow the bad of the origiaal slream, and backdill-
ing and compacting the Al ag it is placed over the
culvert. stalimg the mlet too low In the sitream
(A} can lead to culvert plugging, vet if set too high
(B) flow can undercut the milat. If the culvert is
placed too high in the Al (C), flow at the cutfall will
erodes the fill. Placed corvectly (D), the culvert is set
slightly below the original siream gracle and pro-
tected with armor at the inlet and outlet. Culverts
installed in fish-bearing stream channels must he
fnset into the streambed suffloiontly (>28 % embed-
dad) tr have a natural gravel bottom throughout the
cilverl (Modified from: MDSL, 1881).

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

BMP: Culvert Rock Armoring Specifications

Intet 1 outlet protection |

Energy Dissipater

1.6 times maxrock 4 |
diameter (8 inch min} _ —
______ ol il o
SECTION H 3 timas pipe diam :
— L

2 tfmoes
pipe
diam

O
-

| 3 times pipe diam |
L ]
L]

Inlet / autlet proteciion
Astrasr et 800 outfed to top of 1.5

cuitvart with 16k ripmn Al leres -
b .:- Lt - - "

\

- 1 Inlet/ oullet protection
s 3 1 Armor inlat and oullal 1o top
of aulvert with rock pragp

Koyway: Koy fill into fum native
solls as shown on plans of speaified

Ennrgy Dissipalor ‘
« Install  rock  energy  dissipater  per
slandard spocificationg of a8 shovs on
pHns

Riprap installed to protect the inlet and outlet of a stream crossing culvert from erosion or for energy dissipation should be keyed it |
the natural channel bed and banks to an approximate depth of about 1.6x the maximum rock thickness. Riprap should be placed at lei
up to the top of the culvert at both the inlet and outlet to protect them from splash erosion and to trap any sediment eroded from |
newly constructed fill slope above.

BMPs and Diagrams



Water Resource Protection Plan

BMP: Inlet and Qutlet Armoring

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

Outlets of culverts 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 fil} sloughing into channei can occur.

Prior to infet 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 armar.

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.

Racks:
35300 pound
1.5 fcct min, %% greater than 50 povnds

G-12 trch i,
riprap copth
.Z g

Ground lire

R’f‘tr
; \""“*‘ L
L R ey -
¥ '

"Q‘_

FIGURE 107A. Ripap armer at enivert citiet (Modined nom: Eellar ot al., FIGURE 107B. Riprap armor at cilvart inkt
20111 (Kaller apd Sharar 2003)

HANDELOOE FOR PORELT, PANCH AND QURAL ROARE

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 channe! 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.

BMPs and Diagrams



Water Resource Protection Plan

BMP: Rocked Ford

Rocked fords are drainage structures designed to carry watercourses across roads with little to no erosion of the road

surface or fill.

Fords constructed in-channel shall be of appropriately sized material that shall withstand erosion or displacement by

expected velocities and placed in a broad, U-shaped channel to create a drivable crossing.

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

A range of interlocking rock armor sizes should be selected and sized so that peak flows will not piuck 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
fillsiope (to place the rock in) that extends from approximately the middle of the road, across the outer half of the road, and down
the outhoard 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 bultress at the hase 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 alsc has a "U” shape that will accommodate

the largest expected flow.
o Armor the fop of the fill - Install a second trenched buttress for large rock at the break-in-slope between the outhoard road edge

and the top of the fill face.
Road approaches to rocked fords shall be rock surfaced out to the first drainage structure (i.e. waterbar, rolling dip, or
hydrologic divide) to prevent transport of sediment using rock.
Bank and channel armoring may occur when appropriate to provide channel and bank stabilization,
Road approach rock and rock ford armoring shall be reapplied following use as needed to maintain a permanent
crossing.
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Water Resource Protection Plan

BMP: Rocked Ford {(Cont.)

FORD: A large dip is graded into the road at the axis of the
stream channel. The outside fill face is dished out to form a spillway
with large rock. On large watercourses, rock is keyed several feet into firm native
soils. The road surface is rocked with 6” of minus rock .

Larger Rock at

K’ Toe
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Water Resource Protection Plan

BMP: Armored Ford/Fill

Armored fords are watercourse crossing fills comprised primarily of rock and designed to carry watercourses across

roads without erosion or displacement of installed fill material.

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

o The road shall dip into and out of the armored ford to minimize diverslon potential. Construct a broad rolling dip across the
roadbed, centered at the crossing, which Is farge 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 consist of rock small enough to be easily passable by vehicle, but large

enough to not be transported during high flow storm events.

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 cutling. 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
fillsiope (to place the rock in} that extends from approximately the middte 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 Armar 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.

Road approaches to armored fords shall be surface rocked out to the first drainage structure (i.e. waterbar, rolling dip,

or hydrologic divide) to prevent transport of sediment using rock.

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.

FIGURE 120. Thizanrorsd 0 cossing of g stesy, splismeral sieain
was canstructed o previde a low maintenance cossing. The crogsing has
fnigen desply dipped i rduce ths VoRima of read fi snd o eiminata the
potential for Sream diversion, The NU slops 1As Leen heavdy armored
through the axis of the crossing to contatn fiood Aows and provant down-
putting. Armored s canpnot be used on Ash bearing sreams.
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Water Resource Protection Plan

BMP: Armored Ford [Fill] (Cont.)

HANDBODK POR FOREST, RANCH AND RURAL ROADE
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that strea o Wil only Now over or
Conta N codrbact Wikl Tesistant amoy
material The annm must be sprwad and
compactad aagoss the design widih or
Eha gapectsd oot few channel widih
S0 peak fows Wil not gank the amered
structure

FIGURE 121E. Two wesks artar thls
mered ) svas consiructed, @ stonu
Ny evant pocirmod and the Sructinm
malntained Its runcton and integrity
The read approschas Bad not yet hoen
rRnpaciad or suraced Wih read oy,

FIGURE 121F. The same armored A3
a8 it appeated atter the st winter
flood Nows. No maltanancs was
requitred to reopest e wad. 1t 18 alse
olear that no sweam dlvasion 1s poss).
Mo at s STORM TOSSNG sila and e
volume o A witin the crossiag has
bgen wiced to the minimum aount
neatdod fo mamtaln a relatively stomh
driving suttace on Qs KW volume road.




Water Resource Protection Plan

BMP: Permanent Crossing Decommissioning Specifications

When fills are removed they shall be excavated lo 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 263. On roads that ate 1o be closed {decommissioned), all stream crassing culverts and fills should b
removed. Stream crossing excavations are hest performed using an excavator. The original charmel should be
sxeavated and exhwmned down to the former streambed, with a channs! width squal or greatar than the natural
channel above and below the crossing. Sideslopas should be laid back to a stable angle, typically a 2:1 (60%)
gradient, or less. Spoil can be endhauled off-sita or stored on the road bench adfacent the croesing, provided it is
placect and stahilized whete it will not erode or faitand enter the stream.
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Water Resource Protection Plan

BMP: Permanent Crossing Decommissioning Specifications {Cont.)

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

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

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

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

be removed at a point in which the crossing or any other disturbance has not affected the natural channe!
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.

BMPs and Diagrams



BMP: Waterbar Construction

FIGURE 40. Waterbars are gonstruciad
on unsurfaced forest and ranch roads
that will have little or no tmaffic during
the wet season. The waterbar should
be extended to the cutbank o ntarcept
alldrteh flow (1) and extend beyond
the shoulder of the oad. A berm (2)
must block and prevent ditch flow

from contimiing down the road during
flood flows. The excavated waterbar

{3} should be constructed to be self-
cleaning, typically with a 30° skew o
the road alignment with the excavated
material bermed on the downhil grade
of the road (4). Water should always be
discharged cnto the downhill side on

a atahle slope protected by vegetaton.
Rock (shown in the figure) should nat
be necessary If waterhars are spacad
closa enough to prevent Serious erc-
glon. (B} The eross ditch depth (6} and
width (7) must allow valiicle (Togs-0ver
without destroying the function of tie
drain Several alternate types of water-
bars are possible, including one that
draing only the road surface (not the
ditch), and one that dratng the road sur-
face info the inside diteh (BCMEF, 19515

HANDECOR FOR FOREST, RANCE, AND RURALROADE
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Water Resource Protection Plan

BMP: Rolling Dip

Rolling dips are drainage structures designed to capture and discharge surface water collected on road surfaces and
in inside ditches at a specific location,

The road shall dip into and out of the rolling dip to eliminate the possibility of water flowing along the road surface or in
an inside ditch to bypass the dip structure.

The rolling dip shall be constructed with clean native materials.

Da not discharge rolling dips into swales that show signs of instability or active land sliding.

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

BMP: Rocked Rolling Dip

The rocked rolling dips inlet and outlet shall be armored to resist downcutting and erosion.

The entire length of the rocked rolling dip shall be rock armored to a minimum of 5-feet from the centerline of the dip.
If a keyway is necessary, the rocked rolling dip keyway shall be constructed at the base of the dip and shall be of
sufficient size, depth, and length to support materials used in the rocked rolling dip construction back up to the road
crossing interface.
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Water Resource Protection Plan

BMP: Rolling Dip and Rocked Rolling Dip (Cont.)

Type 1 Rolling Dip Type 1 rolling dips are used where road grades are less than about
{Standsard} 12-14% anud road runoff is not confined by a large through cut or
herm. The axis of the dip should be perpendicular to the
road alignrent and sloped at 34% across the road
tread, Steep roads will have longer and more abrupt
dip dimensions to develop reversa grade through the
dip axis. The road tread and/or the dip outlet can
be racked to protect against erosion, if nesded.

Type 2 Rolling Dip Type 2 rolling dips are corstructed on roads up to 12-14% grade
{Through-cut or thick benn read reaches) whare there is a through cut up to 3 feet 1all, or a wide ortall
bemn that othetwise blocks road drainage. The bamm or
. native through cut material should be rernoved for the

length of the dip, or at least through the axis of the dip,

1o the extent needed to provide for uninterrupted
drainage onto the adjacent stope. The bern and
slope material can be excavated and endhauled,
of the material can be siclecast onto native slopas

oo wide_ up to 45%, provided it will not enter a stream.

Eeliins

Type 2 Rolling Dip Type 3 rolling dips are utifized where road grades are steeper than
(Steepn road grads) about 12% and it ls not feasible to davelop a reverse
grace that will also allow passage of the desian
vehicle (steep road grades require mone abrupt
grade reversals that some vehicles may not ke
able to travarse without bottoming out).

e Instead of relying on the dip% grade reversal
to tum runcff off the readbed, the road
is built with an exaggerated outslope of
6-8% across the dip axs. Road runoff is deflected
obliquely across the dip axis and is shed off the outslopsd
section rather than cortinuing down the steep road gracle.

FICGURE 6. Roltngdip (s

HANDBCQOK POR PORIET, RANCH AND RURAL ROALS
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Water Resource Protection Plan

BMP: Rolling Dip with Leadout ditch (Cont.)

FIGURE b5, Steep raads that go straight up or down & hillside are very difficult te drain. This steap, fall line road daveloped a
thnugh cut cross section that was drained using lead out difehes to direct runoff off the road and onto the adjacent, vegetated
hillside. The road was “putsioped” to drain runoff to the right side, and the lead out ditch was bullt slightly steeper than the road
grade, to be self-wieaning. Four lead out difches have been éonsiructed at 100-foot intervals to the bottontof the hillside.

HANDEDOY FOR FOREST BANCH AND RURAL ROADS
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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 dis not forced 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.

Instalt 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 install a downspout on the outlet to carry the culverted flow to the base of the fillslope.

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

Ditch relief culverts should not carry excessive flow such that downcutting of the ditchline or gullying below the outlet
occur.

Do not discharge flows from ditch relief culverts onto unstable fill or active landslides.

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

the road surface.

e FIGURE 48. The elaments of a properly installed
2 diteh relief culvert. The culver! Is angled at aboui

30 degrees to the road alignment to help capture
flow and prevent culvert plugging or erosion of the
Inlet ares, I1s sel at the bass of the fll {ldeally) or
with a grade slightly steeper than the grade of the
contributing ditch fhut never with a grade less than
2 percent) (USDA-SCS, 1983). Al a mininmum, the
grade of the ditel wlief culvert should be sufficient

™, to prevent sediment accumulation at the inlet or
NEVERLESS 9 o ARy : =
THAN 2% GRADE depogition within the culvert itgalf (it should be

self-cleaning} (USDA-SCS, 1983).

ROAD SUREACE

Sad orwn
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Water Resource Protection Plan

BMP: Ditch Relief Culvert (Cont.)
AR IR

FIGURE 30,

Waterbars are often uged to drain sur-
face runoff from seasonal, unsurfaced
roads, Because they are easily broken
down by wehicles, waterbars are only
tised on nnsurfaced roads where thers
5 little or no wet weather fraffic. In this
Dphoto, & waterbar and ditch relief cul-
vest are used to drain all raad surface
and diteh runoff fron: the insloped road
prism.

Culvert inlet

FICGCURE 238, Traffic and surface runoff from graveled roads often produces surface erosion, turbid runoff
and fine sediment transport that can be delivered to streams. Where ditches can't be eliminated, sediment
traps and roadside settiing basing can be installed to capture and remove maost of the eroded sediment.
This settimg basin has been constructed along the ingide ditch just before a stream erogsing culvert inlet
{see arrow). Eroded sediment fromi the road and ditch are deposited in the hasin before flow is released

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

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

BMP: Storage Bladders

Location for storage bladder must be sited and planned as to minimize the potential for impacts due to rolling and/or
failure. Storage bladders should be stored on flat siopes where stability will not be affected.

If bladders are stored on slopes the potential for rolling must be assessed and if necessary containment or anchors
installed. Options to mitigate the potential for rolling may include a fence, dirt berm, or a tethered anchor.

Secondary containment is recommended in the form of a dirt berm, containment pit or impermeable material with
skeletal support. Dirt berms shall be sculpted to a maximum 1:2 slope ratio. The containment should be capable of
holding the contents of the bladder. At the least, secondary containment should be designed to slow the initial force of
a failure.

Bladders should be monitored consistently throughout their use to prevent failure. Inspections for structural
weaknesses and other risks that may cause failure should occur a minimum of once per month.

+ ¥ AN
+ : v

This is an exam/ of a containment it which will assist in mitigatg 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
spolls 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 resuit 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

filtfration
o Native trees and shrubs shall be planted to replace bank stabilization, inputs of iarge woody debris and temperature

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

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