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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 221-061-001 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 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 1.B of Order No. R1-20156-0023. 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 I.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 9, T3S, R2E, HB&M, Humboldt
County from the Eftersburg 7.5’ USGS Quad Map. The property is located approximately 2.5 miles northwest
from the Salmon Creek School on Thomas Road, and is accessed by Thomas Road. The property has a
nhorthwest aspect with an elevation range of approximately 1,880’ to 2,320'above sea level. The project area
containg unnamed tributarles to Salmon Creek. '

Project Description

There are currently three separate cultivation areas located on the property, referenced as Cultivation Area
A, B, & C. Cultivation on the property consists of raised beds in and outside of greenhouses along with potted
plants on graded flats totaling approximately 14,000 ft2. All water used for irrigation is derived from two rain
water catchment ponds located on the property. Water used for domestic use is derived from a spring located

off of 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 ingpection of the site, checklist to confirm placement and efficacy of management
measures, and document progress on any plan elements subject to a time schedule. Tler 2 Dischargers shall
submit an annual report (Appendix C) by March 81 of each year that documents implementation and
effectiveness of management measures during the previous year. Tier 2 annual reporiing 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
hito:/iwww.srh.noaa.goviforecast).

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 enrollment 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 slectronic
subrmigsion is infeasible, hard copies can be submitted to: North Coast Regional Water Quality Control Board,

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

Assessment of Standard Conditions consisted of field examinations in the 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. Fleld 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 Y[/NIX
Stream Crossing Maintenance YIZ/NIX

Riparian and Wetland Protection and Management YLI/NIK

Spoils Management YLI/NIX

Water Storage and Use YLI/NIX

Irrigation Runoff YXI/NL]

Fertilizers and Soil Amendments YIRI/NC

Pesticides and Herbicides YIRI/NL)

Petroleum Products and other Chemicals Y{TI/NK
Cultivation-Related Wastes YIRI/N[] S
Refuse and Human Waste YLCI/NK

S W

BN O o s - I
= IR

1. Site Maintenance, Erosion Control, and Drainage Features
Roads are being classified as “permanent” (being used year-round), “seasonal” (being used primarily during
summer months), and "trails” (being used rarely to access areas of the property inaccessible by vehicle).

Permanent roads consist of a main access road to the property, residences, infrastructure, and the cultivation
areas. The main access road is surfaced and in adequate condition, however erosion and runoff issues were
observed in several locations. Seasonal roads consist of access roads to water Infrastructure and adjacent
properties. Seasonal roads were found to be well drained with no erosion issues. Drainage features in need
of installation or maintenance, now or in the future, are addressed in the Mitigation Report to follow.

No unstable areas, nor evidence of the potentlal 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 transported to receiving waters.

During inspection of the roads, cultivation areas, and watercourses, eleven sites were identified where road
surface runoff was not being adequately dispersed, drained, and/or erosion of the road surface was oceurring,
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.
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Summary of Standard Conditions Compliance (Cont.)

Cultivation Area A is located on three separate graded areas around a residence with slopes of approximately
5% and adjoining natural hillslopes of approximately 34%. Vegetation surrounding the cultivation area is
timberland and grassland savanna with the nearest watercourse being a Class |1l watercourse to the northeast
approximately 50" away. Drainage issues were observed with the cultivation area. Concentrated road surface
runoff from Site 01 & 02 is entering the cultivation area and draining into surface waters via an inside ditch at

Site 06 & 08,

Cultivation Area B is located on a graded area in front of a residence with slopes of approximately 5% and
adjoining natural hillslopes of approximately 38%. Vegetation surrounding the cultivation area is timberland
with the nearest watercourse being a Class |l watercourse upslope and to the east approximately 45" away,
No drainage or erosion issues were observed within the cultivation area.

Cultivation Area Cis located on a graded pad with slopes of approximately 5% and adjoining natural hillslopes
of approximately 32%. Vegetation surrounding the cultivation area is timberland with the nearest watercourse
being a Class Il watercourse to the west approximately 110" away. Drainage Issues were observed with the
cultivation area. Runoff from the cultivation area Is draining down the adjacent road and entering surface
waters at Site 19,

2. 8tream Crossing Maintenance

There are six existing and one proposed (Site 19) stream crossings located on the property. All of the
crossings have existing drainage structures. All crossings require either the installation, replacement, 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 will be
required for the replacement or installation of culverts in watercourses. Any additional guidelines, tfreatments,
or restrictions set forth under the finalized Lake and Stream Agreement shall be followed,

! ) ;
Site0d 30 0 00 RATIONAL| 34 ~ 20  TRUE | 42 | Qfoo
Ste 11 30 0 0 00 RATIONAL' 31 . 20 . TRUE | % | Q100
Site 19 0 0 0.0 RATIONAL 6 0 TRUE | 24 Q100
Site 20 30 0 '

(0.0 'RATIONAL 24~ 20 = TRUE | 86 | Qoo
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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 within 45" of a Class |l
watercourse. The cultivation area, approximately 1400 ft? of cultivation area, Is located within the 100-foct
watercourse buffer zone. While Cultivation Area B is located within the riparian buffer area of a Class I
watercourse, the cultivation is taking place on the opposite side of a ridge dividing the watercourse and
cultivation area. Also, the residence is In-between the cultivation area and the Class Il watercourse. Either
Cultivation Area B's location within the riparian buffer will need to be approved by North Coast Regional Water
Quality Board staff or all cultivation, cultivation-related materials, and potting soils shall be removed from the
100-foot riparian area. Any remnant soils or exposed ground shall be mulched with straw and seeded with

native grasses.

Remaining cultivation areas are not located or occurring within 100 feet of any Class 1 or Il watercourse or
within 80 feet of any Class lll watercourse or wetland buffers. Riparlan buffers are sufficient width to filter
wastes from runoff discharging from production lands and assoclated facilities to all wetlands, streams,
drainage ditches, or other conveyances.

4. Spoils Management
Currently, cultivation-related spoils are stored or placed In or where they can enter surface waters at Site 07

and Site 13, Discarded soil spoils at Site 07 are located on a level and vegetated area above and adjacent to
a Class Il watercourse. No delivery, or signs of delivery, of these spolls to surface waters was observed.
Discarded soil spoils at Site 13 are located on the flllslope of the graded pad at Cultivation Area B. These
spoils are located above, and are entering the drainage path of, a corrugated pipe that drains the houses rain
gutters. This drainage eventually enters a Class Il watercourse. Interim and permanent mitigation measures
are being proposed. Further details can be found in the Mitigation Report to follow.

Any/all spoils generated through development or maintenance of roads, driveways, earthen fill pads, or other
cleared or filled areas have not been sidecast in any location where they can enter or be transported to
surface waters, Any/all spoils shall be adequately contamed 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 lll and 100 for Class 1Il) 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 rain water catchments ponds. The rain water
catchments ponds meet and exceed the required water demands for agricultural use. The spring diversion
meets or exceed the required water demands for domestic use. The discharger stated that they plan on
having a well installed for further water resource sources.
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Summary of Standard Conditions Compliance (Cont.)

Diversion intake infrastructure at the Point of Diversion consists of a 2-inch PVC pipe burled horlzontally into
a hillside. Attached to this box Is a 1-inch poly-pipe that conveys water to a storage tank farm.

Intake infrastructure at the rain water catchment ponds consists of a screened 1-inch poly-line that is placed
into the ponds. A siphon action is then created and water is conveyed via the poly linetoa T split in the line.
Water is then conveyed to the cultivation areas from the split.

Atthis time, the discharger has an estimated 106,500-gallons of off-stream pond storage installed for irrigation
and approximately 15,900-gallons of poly tank storage for domestic use. The lower pond is estimated at
approximately 46,500-gallons and upper pond is estimated at approximately 60,000-gallons. This volume of
storage Is sufficient to allow for full forbearance during the average required period. It is estimated that the
discharger uses approximately 102,600-gallons of water for cultivation throughout the entire growing season,

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 | pab March Aprl [285%) | May [60% Jun (80%] Jul {100%) Aug (100} Sep (0% Oct{20%) Nov Dae
Agieultre | L. 13500 l 18000 22500 22500 15750 4500

So It = ' ; , o i% =percnt of peak wsoge

10,000 -
| Total AG Water Uso = 102563 [

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 use of the surface water diversion, 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

Fertilizers and soil amendments were found stored on the property on pallets under the cover of an awning
attached to the barn or within the barn itself. 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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Summary of ’Standard Conditions Compliance (Cont.)

8. Pesticides and Herbicides

Pesticides and fungicides were found stored alongside fertilizers 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, there is bulk fuel storage is present on the property. Bulk fuel Is stored in a 1,000-gallon fuel tank
without secondary containment under an awning attached to the barn. This fuel tank is still in use. There are
also two other 500-gallon fuel tanks, one at Site 16 and one 30 feet southwest of Site 19. These two fusl
tanks are legacy fuel thanks that are un-used and are not planned for use. Fuel is also stored in small canisters
at the residences. Also, a large amount of used motor ofl is stored In sealed, but out in the open, 5-gallon
buckets at Site 16. This location is directly above a drainage ditch that is draining into surface waters. 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) 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 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 alongside refuse in trash bags in lidded trash cans adjacent
to the residence at Cultivation Area C. 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 in trash bags in lidded trash cans adjacent to the residence at Cultivation Area

C. The current storage method is inadequate as the storage location is located directly adjacent and above a
Class [l watercourse and scavenging wildlife have drug refuse Into the watercourse in the past. A permanent
storage containment structure will be required to continue use of this refuse storage location or the location
will need to be relocated. Further details can be found in the Mitigation Report to follow under Site 12.
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Summary of Standard Conditions Compliance (Cont.)

Human waste is managed by a septic system on site, attached to the residences. At the time of the
assessment the septic system showed no signs of failure and posed 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.

12. Remediation/Clean-up/Restoration

Currently, seven of the Standard Conditions are not being met; Site Maintenance, Erosion Control, and
Drainage Features, Stream Crossing Maintenance, Riparian and Wetland Protection and Management,
Spoils Management, Water Storage and Use, Petroleum Products and other Chemicals, 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

[l Obtain secondary containment for the 1,000-gallon fuel tank still in-use. The fuel tank and
secondary containment shall be covered from precipitation to prevent the secondary containment
from filling with rainwater. Do not use or

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

[0 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 cannablis is to be
recorded monthly for annual reporting.

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

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

L1 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.

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

Interim Measures :

[l Site 08: Install one or two staked wattles across the outlet of the inside ditch in a way that does
not cause the ditch flows to divert out of the ditch.

1 Site 18: Install two or three staked wattles across the inside ditch at Site 18, Leave-them in place
until the ditch relief culvert Is installed.

[0 Request a consultation with the North Coast Region Water Resources Control Board
(NWRWRCB) to evaluate proposed continued operations within the riparian buffer at Cultivation
Area B.

180101050501 TRC341




WDID# - 1B171457CHUM

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

Prepared by Timberland Resource Consultants

1. This Water Resource Protection Plan has been prepared for the property within APN 221-061-001 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
Cilient named in this report without authorization from the Client.

|

Nick Robingon

Timberland Resource Consultants
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T?mberland

Resource WRPP - Mitigation Report
Consultants
WDIQ# « 1B171457CHUM
| Lat-Long Mitigation Standard Bate
Unilsgures Point NAD 83 Road Type Blanned Mounitor | 1800 Conditions Treatweont Priority Completed
125.864061 Prior to 10/15/19
1 40.:;232 42 Parmanant X X “ Al

back onto the road and drains Info an inside ditch at Site 06 that draing Into a
watercourse at Site 08, Runoff alse continues down the road and dralng into a
wateraourse at Site 10 via a kickout dralnags feature,

Current Condltion:  Concentrated road surfage runoff is dralniig onto the|Prescribed Action; 4Installarocked rolling dip per attached
property and into a graenhouse at Cullivation Area A, The runoff then dratns|specifications, Draln onto outboard adge of the road,

Lat-Long Miitigation Standard Date
Pai ad T Monitor 0 £ ({:
Unique Point NAD 83 Ro yne Planned onitor | 160 Conditions Treatmant Priority Completed
12300 Priof to 10/15/20
-123.964869 :
2 40.223063 Parmanent X X “ Ad.

The outlet of the ditch rellef culvert 18 shotgunned, eroding, and lacks an
adecuate energy dissipater,

Current Conditlon:  18-Inch diameter corrugated metal pipe ditch ralief culvart.|Prescribed Action: Rock armor the outlet par attached specifications,

Latlong Mitigation Standard Date
Hoad T ' Monitor | 1601 ;
Unique Point NAD 83 oadType | oned onitor [ 1600 Conditions Troatment Priority Gomploted
Priorto 101519
«123.965103 .
3 40592776 Permanent X X . Al

Current Gonditloi:

Ditch crossing consisting of a 12-Inch diameter doubles|Prescribed Ac
walled pipe. The Infet and outlet lack rock armorlug for protection againstarmoring spacifications.

fion: Rock atmor the intet and outlet per attached intet

corrugated metal pipes The culvert Is undersized and requires a critical dip,

crushing.
LatLong Mitigation Btandard Date
Unl Polnt ' Road Type Manitor | 1600 Treatment ¥
waue NAD 83 ° ye Planned Gonditions eatment Prior tyA Completad
Prior to 10115119
~123.064056 )
4 40.22959% Permanent X X Ad,
Current Gondition:  Concentrated road surface runoff s eroding the road pad|Prascribed Action: install a rocked roiling dip per attached
and discharging Into a watercourse via Inside ditch at Sites 06, 08 and a Kickout|specifications,
feature ot Site 10,
Lat-Long Mitigation Standard ) Date
[ Point Road Type Monitor | 1600 L Pri
Unique NAD 83 e Planned on Gonditions Treatment Priority Complated
123,964 -Prior to 10/15/20 pending the approval of
123964762 any required parmite
5§ 40.229784 Permanent X X X A2,
Current Condition: Class | watércourse consisting of a 30-nch dlameter|Preseribed Action: Upgrade the existing culvert with a 36-noh

diametar culvart per attachad specifications, Ensure a sriticallarmored
dip Is Instafted at this crossing per attached specifications,




Timbai‘land B

Resource WRPP - Mitigation Report
Consultants
WDID# « 1B171457CHUM
Lat-Lany Mitlgation | ) Standard . Date
Unique Point NAD a3 Road Type Planned NMonitor | 1600 Conditions Treatmant Priovity Completed
Prior to 10/18/19
6 '{fg ;2625;‘?9 Parmanent X X . Az,

Current Gondition: Goncenirated rond surface rnoft 1 aroding the road pad
7and discharging Into a watercourse,

Prescribed Action: Install a rocked rollimg dip that drains nto the natde
ditch per attached specifloations.

Lat-Long Mitigation Standard Date
d Monl 0 Prl
Unigque Polnt NAD 83 Road Typse Planned onktor | 160 Gonditions Traatment Priority Complatod
Prior to 1018148
«123.965289 :
7 40222496 Permanont X X " A4

Current Gonditlon:  Cultivatlon soll spolls have been discardad on a lavel area
ahove a Class Il watercourse. No delivery of tha spolls Into the watercourse was

Presgribad Action: Discontinue use of this location for sall épolls
storage. Establish vegetative ground cover on the solls with straw

cultivation area into a Class Jl watercourse,

found. covar and grass sced. Install a staked a wattle around spolls, focusing
on the downslope side of the spolls,
Lat-Long : Mitigation Standard Date
& Poi 1 Typo Monitor | 1600 Treatm forit
Unique Point HAD B3 Rond Typ Plannad Conditions reatment Priority Completed
Immediately
~123.065178 )
8 40.22248 Parmanent X X [ Ad.
Current. Condition:  An Inside ditch Is dischai‘ging runoff from the road and|Preseribed Action: Interim measure: Install one or two staked wattles

across the outlet of the Inslde diteh In a way that does not cause tha
ditch flows to divert out of the ditch.
measures: Goncentrated runoff discharging inte this nside ditch will he
addressed by dralnage features Installed at Site 04 & 04,

Parmanent

mietal pipe. The culvert is undersized, not to grade, and requires a critical dip,

Lat-Long Mitigation Standard Date
t d Type Monitor | 160 Treatmant Priorit
Unique Poln NAD 83 Road Typ Plannatl ° 0 Conditions catmant Friority Completed
Prior to 10/16/20 pending the approval of
«123.9652582 X any requirad permits
9 40.292346 Permanent X X X A2
Current Condition:  Clags Il watercourse consisting of a 30-Inch corrugated Prescribed Action: Upgrade the existing culvart with a 42-inch

diameter culvart per attached specifications. Ensure a critical/armored
dip 1s Installed at this crossing per attached specifications.

Lat-Lonyg Mitigation Standard Date
; R @ Monitor | 1600 Treatment Priorit
Unique Palnt NAD 83 oad Typ Planned Conditions Aimant Friority Completed
Priorto 101518
~123.966323
10 40.222906 Permanent X X “ Ad.

Gurrent Condition:
adequately requires maintenance.

Existing kick out drainage feature that Is functioning

Prasciibed Action: Despan the grade the kick out drainage feature to
prevent diversion of road surface runoff downgrade
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WDID# « 1B171457CHUM
Lattony | Mitigation Standard Bate
f ol ad T it 0 ;
Unigue Foint NAD B3 Road Type Plannecd Monitor | 1600 Conditions Troatment Priority Completed
193.0857 Prior to 10/15/20 pending the approval of
<1 23.068708 y any raquired permits
11 40.209417 Permanarnit X X X A2,
Gurrant Gondition:  Giase Il wateraolirse crossing consisting of a 30+nch|Preserilad Action: Upgrade the exlsting culvert with a 36-Inch diameter

diamuter corrugated metal pipe. The culvert Is undersized, not to grade, and
requires a critical dip. Undrained road surface runoff from above this site is
leading to erosion of the road pad further downgrade,

culvert per attached specifications. Install a vriticalfarmored dip per
attached specifications that alse functloning as a dralnage feature for
road surface runoff, Install a staked wattle at the outlet of the dip.

Lattong | Mitigation | standard Date
i Poli Road T Monitor | 1600
Unigue Point NAD 83 adl Type Planned £ Conditions Troatment Priovity Gompleted
, . Immediately
~123.96579
12 40.222622 » X X * A,

Current Gondition:  Lidded trashoan refuse storage location located adjacent to
the residence and a Clags If watercourse. Scavenglng wildlife In the past havé
drug stored refuse into the watercourse below,

Prescribed Action: Davelop a contained refuse storage area that
cannot be accessed by secavenging wildlife, Dispose of stored refuse
wore fraquently to prevent attracting scavenging wildlife and the
accumutation of refuse,

Lat-Long i Mitigation Standard . Bate
. a4 onitar | 1600 ‘
9"'#"9 Paint NAD 83 Road Type Planned Wonitor Conditions Treatment Priority Gompleted
5.96608 Prior to 10158
»123.966084
13 40222621 : X X ’ Ad.

Current Gondition:  Guitivatlon soll spolls have heen discardad ontd a fillslopa
above a dralnage plpe for the residences gutfars, S8ome solls have reached the
dralnage pipe's cutlet and are being transported further downslope.

Prescribad Action: Discontinue use of this focation for soil spoils
storage. Establish vegetative ground cover on the soils with straw
cover and grass seed. Install a staked a wattle around spolls, focusing
on the downslope stde of the spoils,

Lathong Mitigation Standard Pate
Point [k} onitor | 1600 & 3
Unlgue Poln NAD 83 Road Type Planned Monitor | 1 Conditions Treatment Priority Comploted
Prior to 10115118
~128.966183
14 40.222601 . X X » A,
Gurrent Condition:  Solid wastes have bean discarded over a fillslope adjacent|Prescribed Action: Remove and dispose of solld wastos,
to the residence Into the outlet area of a drainage pipe: for the residences
quttors.
Lat-Long Mitigation Standard . Date
ique Point Road Type Monitor | 1600 Trat i
Uniqua Po NAD 83 w Planned Conditions raatment Priority Completad
Prior to 10115119
~123.966363 .
18 40.222307 Permanent X X . Ad

Gurrent Gonditlon:  Ditch crossing consisting of a 18-Inch diameter steel pipe
Inlet with a 12-Inch corrugated metal pipe outlet. The Inlet is below grade, filled
half way with sediment, and has plugged In the past,

Prascribed Actlon: Raplace the existing pipes with an 18-incly diameter
culvart or rermove the existing culverts.




" Tirribarlalnd

] ]
Resource WRPP - Mitigation Report
" Consultants
WDID# - 1B171457CHUM

. . ”
) Lat-Long Mitigation Standard Date
Unlque Polnt) -\ inga | RORUTRe | 0 eq | MOnitor| 1600 | itions Trantmont Priority Gompleted

195.06642 Immediately
16 40.222342 . x X : Ad.

ditch and an unused 500-gallon fuel tank without secondary contalnment,

Current Condition:  Several buckets of used motor oll adjacent to a drainage

Prescribed Action: Remove the buckets of motor oll and store them I
a location away from drainage paths or surface waters. Ensuie that the
motor ofl is disposed of properly. If the fual tank located hera is to be
used In the future, secondary containment and eover from praclpitation
will be raguired.

Lat-Long Wiitigation | Standard Pate
i ] ] onito 600 3 ent Priorlt
Unique Poing HAD 63 Road Typ Planned Monitor | 1 Conditlons Troatment Priorlty Completed
Prlor to 101519
«123.966644 )
17 40.22236 Permanent X X » A,

Current Condit
{and is discharg

o A long segment of inslde diteh lacks a diteh rellef culvert
ing Into a watersourse at Site 18,

Prosaribod Ac

tlon:  Install an 18-inch diameter ditch relief culvert per
attached specifications at the flagged location It the fisld.

Bate

Lat-Long Mitigation Standard
T Mo 160 T £ Pri
Unique Polit] gy | ROFATIRG | o naq | MoMitor [ 1600 | o flons reatmant Priority Completed
. T Interim measuras Immediately; Mitigation
19 1%3222“;1523 Permanant X X “ Ad, measures prior to 10/15/19

Gurrent Congiy

on: A long segment of undrained nside ditch 1s disc
Into a diverted watarcourse at Site 19, Combined flows from the watercourse
1and difch are also diverting down the road past 8ite 19 and discharging Into the
outlet of the stream crossing at Site 20,

harging

Pregcribed Actlon:  Inlerfm measures: Install two or three stakad

wattles across the Inside ditch at Site 18, Leave them in place until the
ditch relief culvert fs installed. Mitigation measures: Install an 18-Inch
diameter ditch reflef culvert per attached specifications at the flaggad
logation in the field,

ditch to & watercourse at Site 20. A long segment of undrained Inside ditch s
also discharging Into the Class Il watercourse, Some of the combined flows of
both the watercourse and ditch are diverting down the road surface and
discharging Into the outlet of the watercourse crossing at Slte 20,

Unique Polnt Ls:;t::;g Road Type N::;?::;:" NMonitor | 1600 ;:::ﬁf:} r:g Troatment Priority Gnr[::::tad
Prior to 1011519 péndlng the approval of
19| 2SR | pormanent X x | x A2 any required parmits
Current Condition: A Cla#s Il watercaurée has heen diverted down an Inside|Prascribed Actlon: Install a 24-inch diameter culvert per attached

specifications at the flagged location in the flsld,

Lat-Long Mitigation Standard Date
Road Monitar | 1600 Troatment Prior
Unlque Point)  ipgg | RoadTyre | med ' Conditlons patment Priority Gompleted
0.067622 Prior to 1011520 pending the approval of
«123.96762 any required permits
20 40.292092 Seasonal X X X A2,

Current Condition:

Glass |

watercourse crossing conslsting of a 30-inch
diameter corrugated metal pipe. The gulvert Is undersized buf otherwise rock
armored and funationlng adequataly,

Prescribed Action: Upgrade the existing culvert with a 36
culvert par attached specifications.

Jinch diametet
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Lat-Long , Mitigation Btandard Date
Unigue Point NAD 83 Road Type Planned Monitor | 1600 Gondittons Treatment Priorvity Completed

- Prlor to 10/15/19
+123.968091
b4l 40.222069 Seasonal X X . A,

Gurrgnt  Congition:

Ditch rellef culvert crossing oonsist
corrugated plastic pipe. The ditch relief enlvert Is funictionlng adequatsly with
|minor erosfon occurring at the outlet.

ing of & 12inch

Prescribed Action: Rock armor the outlet per attached spaciflcations.

Lat-Long Mitigation Standard Date
k3 Monk 600 t t
Unigue Paint NAD 83 Road Type Planned nitor | 1 Conditions Treatment Priority Complated
Prior to 1011518
., «123,968387 ,
22 40.222304 Seasonal X X A,

Current Condition:

Ditech relief culvert crossing consisting of a 12-inch
corrugated metal pipe. The ditch rellef culvert Is functioning adequately with
minor eroslon adeurting at the outlet,

Frescribed Action: Rock armor the outlet per attached specifications.
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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, sufficlent 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 oceur.

No debris, soll, silt, sand, bark, slash, sawdust, rubbish, cement or concrete washing, oll 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 matetials 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 Protestion Flan

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, racking, 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 soll, (B) approaches to road
watercourse crossings out to 100 feet or the nearest drainage facility, whichever Is farthest, (C) road cut
banks and fllls, and (D) any other area of disturbed soll 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.

s 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 facllities 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 confrol 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 solls 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.

. 1” x 1"
9" DIA, ~WOOD STAKE
STRAW WATTLE j

FINISH GRADE«\
3 N _|
8" MAX.

BMPs and Diagrams




Water Resource Protection Plan

BMP: General Erosion Control Techniques

TABLE 34. Guidelines for erosion and sediment control application

Timing of
application

Ercgion
ocontrol during
oonstruction

Sedlinent
ootatral Auring
oonstruction

Parmanant erosiin
control

Technique

Hydromulching, hydreseeding

Dry seeding

Woacd chip, straw, Excelsior or tackified mulch
Straw wattles

Gravel surfacirg

Dust palliative

Minimiza disturbarce (soil and vegetation)
Sedliment basin

Sediment trags (2.q., silt ferves, straw bales
barriers, woody debris barriers)

Straw bale dams
Sumps and water pumps

Streamflow diversions (e.g., temgorary
culverts, flex pipe, etc.)

Surfacz diversion and dispersion davices (pipes, ditches, etc.)
Read shaping

Grawel surfazing

Bitumiraus or asphalt surfadng

Relling dips

Ditch refief cubvents

Doavrspauts and berm drains

Waterbars

Berms

Ditehes

Riprap
Soil bisenginesring

Tozz planting

HANDBOOX FOR FOREST, RANCH AND RURAL EQADS

BMPs and Diagrams

Portion of road and construction aren
treated

Road fill sopes, cut shapes, bare soil areas

Road filt shopes, cut sopss, bare soil areas

Road fill shapes, cut shopes, bare soif areas

Raad fill skopes and cut slapes

Road, landing and turncart surfaces

Road surfaces

All areas peripheral to corstruction

Roadside ditches, turnouts and small stream crossings

Road fill stopes, cuthanks, bare soil areas and ditches

Ditches and small streams

Stream channels and stream crossings
Stream channels and stream crossings

Al disturbed bare soil areas

Foad and landing surfaces

Road, landing and turncut surfaces
Road suiface

Road surface

Roadbed and mad filf

Foad fill shpes

Road and tanding surfaces

Pnad suiface and madside areas
Road and landing surfaces

Road fill skpes, stream crossing fills,
cutbanks, stream and lake banks

Road #ill slapes, cut slopes, stream
crossings, streambanks

Road fill slapes, cutbanks, bare soil areas,
stream cmssings, streambanks



Water Resource Protection Blan

BMP: Permanent Culvert Crossing

New culvert installations shall be sized to accommodate flows associated with a 100-vear 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 cloge as feasble to natural watercourse grade and
orlentation, and that ls wider than the natural channel,
o Excavated banks shall be lald back to a 2:1 (50%) or natural slope.
* New culverts shall be placed at stream gradient, or have downspouts, or have energy disslpaters at-outfall,
o Align culverts with the natural stream channe! erlentation to ensure proper function, prevent bank grosion, and minimize debrls

plugging. See Figure 97 balow.
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 therg 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 soll or gravel, evenly distributed under the length of the pipe.
Compact the base and sidewall materlal before placing the pipe in its bed.
Lay the pipe on a well-compacted base. Poor basal compaction will cause seltling or deflection In the pipe and can result in
separation at a coupling or rupture In the pipe wall,
Backiill material should be free of rocks, limbs, or othar debris that could dent or punctura the pipe or allow water to seep around
the pipe.
Cover ane 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 0.6 - 1.0 foot ifts untll 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.
s 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 (l.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 feagible,
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 or 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 charinel can eccur.
Armar 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.

< fs B o« B«

[oi e AR s B o

. FIGURE 87, Culveit afprament sRoukl Do i rsation to 1o steaa ang
o Bt not the wad, Ik is mportant that the slream onters and waves the culvert
In 4 palatively stingyht Borzenmal alignment 5o sheammow doss pot have
i Sern by embior the fmE o ABCharge NG o Dank 43 1 23 Thiv Dgure
shows  redesifed culvort installation that replaces the banding alyn-
meut Biat previcusly sxisted. ool Bins at the et Mmoreass plgging
potantial betdiss woul groligy throwgh ke frn witl not aligs with i
inlek, Sintiany, channel (oins At te bt and cutiet are odtan dovompanited
Dy soonr agaist the chamna Danks [ Wismmnsin Transporeation Niforme.
ton Center, 2004}

!
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Water Resource Protection Plan

BMP: Permanent Culvert Crossing (Cont.)

FIGURE 84, Critloal dips or dippad srosstngy i S1ouK1 be contered Iaar g Stvam reRsiis downdnag
Dingraling, fot over tie conbaning of 1he COuseRly WHSYS OVSIOIDIng Lo cotss WasHouE oF Sovers Brosion
o the KL T¥ ble Stroun) SToasing Culvert () plugs, water wil pomxd babhing He 88 s rerehing the pritieal
gy or Hw podnd in Wie crossig (C) arnd Aowigy back down 8o Gio Datuimi siream dinimel THE drwiseea
Aol miist ke plegred o prevent SUSGRIGW Yom Averiig down the dgch iive, For axizs protection 1 tils
sketely uprap syieor hag heen placec at the critieal diy outtal and extending dowasbpe to te strsam ohan.
el Thisis oy required oF Sugasted on StBam clossings where tho culvert s hignly Hkely to phyy and
td-crossing 91 ovextoppod. Tho iR the Bisge Hos 1 vsiaily sumolent i Bt arosionn) cainage g
43 ovaneppig evanl. Rogd surtacs amd diteh yunol¥ & disooamectad frem e stroam ressing Ly Installing o
Feiygy g sundd ol relted cudvort jast upoad from the CroselEgy (A) (Kedlor anc Sheear, 2009).

HANDROOGE PO FORERT, RANCH ANIY BURAL HOADS

BMPs and Diagrams




Water Resource Protection Plan

BMP: Permanent Culvert Crossing (Cont.)

FIGURE 155. Proper culvert installation involves
correct culvert orientation. setting the pipe slightty
below the bed of the original stream, and backfiil-
ing and compacting the fill 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 undercut the inlet. If the culvert is
placed too high in the fil (C), flow at the outfall will
ercde the fill. Placed correctly (D), the culvert is set
slightly below the original stream grade and pro-
tected with armor at the inlet and outlet. Culverts
installed in fish-bearing stream channels must he
inset into the streambed sufficiently (>25% embed-
ded) to have a natural grave! bottom throughout the
culvert (Modified from: MDSL, 1991).

......
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Watar Rasource Protection Plan

BMP: Culvert Rock Armoring Specifications
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Riprap installed to protect the Inlet and outlet of a stream crossin

g culvert from erosion ar for energy dissipation should be keyed i

the natural channel bed and banks to an approximate depth of about 1.5x the maximum rock thickness. Riprap should be placed at le;

up fo the top of the culvert at both the inlet and outlet to protect
newly constructed fill slope above.
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them from splash erosion and to trap any sediment eroded from 1
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Water Resource Protection Plan

BMP: Inlet and Outlet 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.

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 varlous 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.

Hocks:
Fa300 gawnd
L5 fant i, B gréater than S0 poynds

Hal et nun.
fiprap eyt

PIGURE 107A. Ripmparmor at culver, ousios (Moined fom: Remtet al,  FIGURE 1078, -Riprap ammworat voivart fuit
sy, {(Ratler aric Shovay, 2603},

HANDBOOE POR TOREET, BANGH AN BURAL ROADY

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 sufficlently
to encompass the existing bank instability and/or design flood elevations.

BMPg 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, centared 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 @ 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 Excavale the keyway and armored area - Fxcavate a two to three-foat-deep "bed” into the dipped road surface and adjacent
fllislope (to place the rock in) that extends from approximately the middle of the road, across the auter 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 tranch
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 shiould have a "I shape to it and it will defing 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 flll face also has a *U" shape that will accommodate

the largest expacted 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.
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 ocour 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
solls. The road surface is rocked with 6" of minus rock .

Larger Rock at

A& 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 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, centerad at the crossing, which Is large enough to contaln 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 culting exists.

o Excavale the keyway - Excavate a one to three-foot-deep "bed” Into the inboard adge of the road.

o Armor the basal keyway — place various sized rock in the constructec keyway to prevent head cutting. Use the largest rock
armor to fill the keyway trench and create a butfress 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-desp "bed"” info 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 channal. At the base of the fill, excavate a keyway trench
axtending across the channel bed,

o Armor the basal keyway - Put aslde the largest rock armoring to create the butiresses. Use the largest rock armor to fill the basal
trench and create a buitress at the base of the fill, This should have a "U" shape to it and it will define the outist 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 i two coarse-rock layers in thicknass, and the armored area on the fill face also has a "W 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-n-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 stabllization.
Armored ford armoring shall be reapplied following use as needed to maintain a permanent crossing.

FIGURE 120, iy avmored 88 cupasiig of & Stean, sptieiaenal siream
Was constinclad to provide 8 ow maintenane (nSsing. The crossing bas
Boon deaply Wipped b peoitoe the volime of 1o B gnd to siininate thy
Dotental tov streara divarsion, The 2 stope hng Deon heaviy ariesd
blrotgh Bhe axIs of Lo crossig fo contatn Hood Bows 4ad prevent dow-
cating. Avoored My canunet be used oo Hsh bearing stroams,
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Water Resource Protection Plan

BMP: Armored Ford [Fill] (Cont.)
TV I i St 1

FIGURE 121D. We2 gmded rock armwr
s then packniied 1 the stTucture

anit spread across the breadth of the
U-shaped stream cTos€ng, and about
cne-third the way up the rosdbed, so
that streameloww Will oty fow oves or
coma (n contact WEL resistant armoy
material Tho armoer must be spread and
compactad adoss the Aasign width of
the expectad Nood IOW channm widt
50 peak BowWSs will ot fank the ariored
struchure.

FIGURE 121E. Twn waeks arter this
aimored (91 was constracied, a storm
Row event occulted and the Kructm
mantained s ranction and integrity.
The read approaches bad not yet boen
compactsa or swticed Wil road rock,

FIGURE 121F. The same armorsd ¥
as it appearsd atter the st winter
feod Rows. No maintenance was
required to reopan the oal. it Is also
cisar that no stresin AVErsIal 15 possi-
ble af this stream aossing site, and the
volume of Al within the crossing has
Been educsd to e [AMUM aRwunt
needsd to maintain a radatively smocl
anving surface on Wis bw velumes road.
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Water Resource Frotectton Plan

BMP: Permanent Crossing Decommissioning Specifications

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 lald 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 18 or installed between October 15 and May 1, shall be sized to
accommodate the estimated 100-year flow.

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

FIGURE 263, On roeds that are tobe closed [decompsissionad), all stream orossing oulverts and fills should bo
removed. Stream erssing exeavations are bast performed using an axcavator, The otiinal channal showld be
axvavared and exioned down to the former streambed, with s channs! width equal of greater than the nataral
channel above and balaw the crossing. Sideslopes sthisuld be laid back tr a stable angle, typloally a 2:1 (50%)
gradient, or lese. Spoil can be endbauled offeite or stored on the road bench adjacent the crossing, provided it is
placed and stabilized wheve It will not srode or fall and enter the streurm,
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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.
Flll material should be excavated to recreate the original channel grade (slope) and orfentation,
The excavated channel bed should be as wide, or slightly wider than, the orlginal 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 solls 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.
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BMP: Waterbar Construction

FICRURE 40. Waterhara are conshracted
on ungurfaced forgat and ranch roads
that will have Iittle or ne tafie darigy
the wel seayon. The waterbar should
be axtended to the puthank to intercept
/il ditel fow (1) and extend bayonad
the ghowlder of the mad. A herm (2)
st Block and pravent Giteh How

Tromy continging down tha road ducing
flood flows. The axcavated waberbar

(3) shvenld be constructed o beyaf
Glennfogy, typleally with g 30° skaw o
the road aligrment with the sxcavaled
material betmed on the downhil grade
of the road (4). Weater should slyeays be
diseirged oo the downhill side on

& gtalle shpe profected by vegetation,
Rock {shown In the fgrre) should not
b neceysary If walorbars ae spaced
tloge enough to prevert sarfous aro-
stom, () The eross dieh dapth (6) and
width (7} mugt allow vehicle moms-over
without destroping the funetion of the
draly, Sevaral albernate ooy of waber-
bars are posaible, Inelading one thak
dradng anly the road surfses (ool the
ditelt), and one that dratns the road sur-
fawe Into the Inaide ditch (BOME, 1991).
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Water Regource Protoction Plan

BMP: Rolling Dip

Rolling dips are drainage structures desligned 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 inslde ditch to bypass the dip structure.

The rolling dip shall be constructed with clean native materials.

Do not discharge rolling dips into swales that show signs of Instability or active land sliding.

If the rolling dip Is deslgned to divert both road surface and ditch runoff, block the down-road ditch with compacted flll,

BMP: Rocked Rolling Dip

The rocked rolling dips inlet and outlet shall be armored to resist downcutting and eroslon. '
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 & 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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FIGURE 84, A plassie Type LrdHagpolp, Whnes tho sxeavabud uproadapposchi{B) to Hhe wling (5 by several poreont stespay
than the approaching roac and oxkends fov 607t B teet to Mg dip axis, The lower gy 0F tie SERCUO TeVEIyes IIala{A] over
Bpprriately 6 ot of o, suk then Bils down o telei He ogingl wad rmdh Phie dip mest be dgep stough Hhat & Has
whiiterataahy ormakgrading, butnol sodesribat it iz auenit o egoetiate or g Hasare Ao o e The sibvroroes.
slape of 103 dip sds shouldd b 3% & 6% groater s e up-road grads (B} so 1 wil deain propertys Tae dip axle should be o
Slopedt sofmelaiiy to e sefclsantng, withoud bigyeeingexcessira dewneattng of Sectiment Qepositton Ivthe dipasls (Moditey
fromy: Weak, 2013,
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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 gracles are lass than about
(Standard) 12-14% and road runoff is not confined by a large through cut or
berm, The axis of the dip should be perpendicular to the

- mwad alignment and sloped at 3-4% across the road
tread. Steep roads will have longer and more abrupt
dip dimensions to develop reverse grade through the
dip axis. The road tread and/or the dip outlet can
be rocked to protect against erosion, if needed.

Type 2 Rolling Dip Type 2 rolling dips are constructed on mads up to 12-14% grada
{Through-cut or thick berm rcad reaches) where thare is a through cut up to 3 feet tall, or a wide or tall
bem that othermwise blocks road drainage. The bem or
native through cut material should be removed for the
langth of the dip, or at least through the axis of the dip,
to the extent needed to provide for uninterrupted
drainage onto the adjacent slope. The bemn and
slope material can be excavated and endhauled,
or the material can be sidecast onto native slopes
up to 45%, provided it will not enter a stream.

LATRE U Wity _ )
Wi

Type 3 Rolling Dip Type 3 rolling dips are utilized where road gradas are steeper than
(Steep road grads) about 12% and it is not feasible to develop a reverse
grade that will also allow passage of the design
vehicle (steep road grades require mere abrupt
gracle reversals that some vehicles may not be
able to traverse without bottoming out).

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

FIGURE 36. Roming aip types
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Water Resource Protaction Plan

BMP: Rolling Dip with Leadout ditch (Cont.)

FIGURK 68, Steap roads that go straight up or down & lillside are very difficull to tradn, Thly steay, fall ine road developed 4
throngl cut erose seelfon that was drained using lead out ditehes to ditest rnoff off the road and onlo the adiacent, vegetatod
Idllsice, The road wag “outslopad” b dodn ruioff 1o the gt side, sid thie les? aut diieh was bulll sliightly steeper than the road
gratle, to be self-claaning, Four sad out ditehes havg Desn vonptructed &b 100000t Intarvaly to the bottato? the hillsds,
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Water Resource Protection Plan

BMP: Ditch Relief Culvert

Install diteh 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 enier the pipe. On low gradient roads (<6%), 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 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 downeutting of the ditchline or gullying below the outlet
ocour,

Do nat 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.

FIGURE 48. 'The slemenis of & properly fstallad
diteh rellsf culvert, The culvert iy snglod at about
3i degrrees to the road alignment to help capture
fowr and prevent eulvert plugging or erosion of the
Inlet area, It Is st at the base of the AN (ideally) or
with a grade slightly steaper than the grade of the
contributing ditch (but never with @ grade less than
2 percont) (USDA-SCE, 1883). At o mininu, the
grade of the ditch rllef colvert ghowld be sufelent
to prevent sedirment seoinndation vt the nlet oy
deposition within the culvert Htself (it sheuld ba
selfcleantug) (FSDA-B08, 1983),

—p
CULVERT INSTALLATION
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Water Resource Protection Plan

BMP: Ditch Relief Culvert (Cont.)

[(EF va R PSRy |
FIGURE 30.

Waterbars are often used to drain sur
face runoff from seagonal, unsurfaced
roads. Because they are easily broken
down by vehicles, watethars are only
used on unsurfaced roads where thers
Is littls or no wet weather traffic, In this
photo, a waterbar and dittch raliet cul-
vert are used to drain all road surface
and ditch runoff from the ingloped road
prism.

Culvert-inle?

FIGURE 238. Traffic and surface runoff from graveled roads often produces surface erosion, turhid runoff
and fine sediment transport that can be delivered to streams. Where ditches can’t be eliminated, sediment
traps and roadside settling basins can be installed to capture and remove most of the eroded sediment.
This settling basin has been constructed along the inside ditch just before a stream crossing culvert inlet
(see arrow). Eroded sediment from the road and ditch are deposited in the basin 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 their storage capacity.
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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 andfor
failure, Storage bladders should be stored on flat slopes 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.

Seocondary contalnment fs recommendad 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 ratlo. The contalnment should be capable of
holding the contents of the hladder. At the least, secondary containment should be designed to slow the Initial force of
a fallure,

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

&

This Is an exml

i

of a contalnment pit which will assist in mitigating the Impacts if this storage bladder falled.
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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, potling eontainers, cultivation medium and any materlals 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 erogion control shall be applled to pravent sediment run-off,

Soll exposed as a result of project work, soll above rock riprap, and interstitial sbace& between rocks
shall be revegetated with native specles by live planting, seed casting, or hydroseeding prior to the

ralny 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 wark In riparjan and other sensltive areas,

o fbllative forbes and gramminoids shall be planted to replace sediment stabilization, sediment filtration and nutrient

lration.

o Native trees and shrubs shall be planted to replace bank stabilization, Inputs of large woody debris and temperature
control within riparian areas.

o Restoration of the quality/health of the riparian stand shall promote: 1) shade and microclimate controls: 2) delivery of
wood to channels, 3) slope stabllity and srosion control, 4) ground cover, and 5) ramoval of excess nutrents,
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