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Purpose 
This Water Resource Protection Plan (WRPP) has been prepared on behalf ot the property owner for the 

Humboldt county property identified as parcel numbers 212-201-009 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 i 3260 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 lhe 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, 1he plan must be adapted and implemented to incorporate new or additional management 

practices to meet s tandard conditions. Dischargers shall certify annually to the Regional Water Board 
individually or through an approved third-party program thal 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 locaUon of the Waters of the State is necessary to make an assessment of whetller 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 I.B of Order No. R 1-2015-0023. 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 pro tection plan per Provision I. 8 of Order No. R 1-20'15-0023 were physically inspected 

and evaluated. A comprehensive summary of each S tandard Condition as it relates to the subject property is 

appended. 
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Property Description 
The property assessed is approximately 40 acres, located in Section 2, T3S, R3E, Humboldt Base & Meridian, 

Humboldt County, from the Miranda 7.5' USGS Quad Map. The property is located approximately 1/2 mile 
southeast of Miranda, California, and is accessed by Felt Road. The property has a southwest facing aspect 
with an elevation range of approximately 480' to 800' above sea level. The project area contains un~named 

tributaries to Fish Creek tributary to South Fork Eel River. 

Project Description 
There are currently two cultivation areas located on the property. Cultivation Area A is approximately 8,733 

ft2 and consists of potted plants within a greenhouses and potted plants on a graded flat. Cultivation Area B 
is approximately 14,000 ft2 and consists of potted plants within greenhouses. Total cultivation area on the 
property is approximately 22,733 ft2 Alf water used for irrigation is derived from an off-stream rain catct,ment 
pond and a surface water diversion. The diversion is only used in spring to top off pond before the forbearance 
period. All water used for domestic purpose is derived from a surface water diversion located on the property 

via a finalized agreement with California Department of Ffsh & Wildlife (CDFW). (Notification #1600-2016-
O057~R1) 

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 conflrm 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/f orecast). 

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 electronic 

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

5550 Skylane Boulevard, Suite A, Santa Rosa, CA 95403. 
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Assessment of the Standard Conditions 
Assessment of Standard Conditions consisted of field examinations in the spring and summer of 2018. The 

examination evaluated areas near, and areas with the potential to directly impact, watercourses for sensitive 
conditions including, but not limited to, existing and proposed roads, skid trails and landings, unstable and 

erodible watercourse banks, unstable upslope areas, debris, jam potential, inadequate flow capacity, 
changeable channels, overflow channels, flood prone areas, and riparian zones. Field examinations also 

evaluated all roads and trails on the property, developed areas, cultivation sites, and any structures and 
facili ties 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 

1. Site Maintenance, Erosion Control, and Drainage Features YO/Nl8l 

2. Stream Crossing Maintenance YO/N~ 
3. Riparian and Wetland Protection and Management Y!2sl/NO 

4. Spoils Management YlZJ/ND 

5. Water Storage and Use YO/N181 

6. Irrigation Runoff YiZI/NO 

7. Fertilizers and Soil Amendments YIZI/NO 

8. Pesticides and Herbicides YIZI/NO 
9. Petroleum Products and other Chemicals YO/N~ 

10. Cultivation-Related Wastes YO /Nl8l 

11 . Refuse and Human Waste Y~/NO 

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, structures, water infrastructure, and both 

cultivation areas. Permanent roads are adequately surfaced with asphalt paving, in acceptable condition, with 
no signs of concentrated surface runoff. Seasonal roads consist of access roads to water infrastructure, other 
unused structures and areas on the properly. Seasonal roads are adequately surfaced; however, signs of 

concentrated surface runoff were observed in several locations. 

No unstable areas, active or historic, were observed during the assessment of the property. Additionally, no 

unstable features relating to the existing infrastructure, such as road fillslopes, graded fillslope, or cut banks 
were observed. Stockpiled construction materials are stored in locations that cannot be transported to 

receiving waters. 
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Summary of Standard Conditions Compliance (Cont.) 

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

Cultivation Area A is loca ted on a graded flat with slopes of less than 5% and adjoining natural hillslopes 
varying between 20% to 30°/(.\, Surrounding the cultivation area is timberland with t~1e nearest surface waters 
being a Class II watercourse over 100 feet to the east and a Class Ill watercourse approximately 100 feet to 
the soutt1. No drainage or erosion issues were observed within the cultivation area or the graded flat on which 
it is located. 

Cultivation Area B is located on terraced graded flats with slopes of less than 5% and adjoining natural 
hillslopes varying between 15% and 20%. Surrounding the cultivation area is timberland with the nearest 
surface waters being a Class II! watercourse approximately 140 feet to the east. No drainage or erosion 
issues were observed within the cultivation area or tl\e graded flat on which II is located. 

2. Stream Crossing Maintenance 
There are four stream crossings located on the property. Three of the crossings have existing drainage 
structures, one crossing is inadequately decommissioned. Two of the watercourse crossings will require 
upgrading of the existing structure and the decommissioned crossing requires further treatment. Further 
details can be found in the Mitigation Report to follow. 

A Lake and Strean1bed Alteration Agreement (Notification #1600-201 6-0057-R1) with the California 
Department of Fish and Wildlife has been finalized for the decommissioning of one crossing (Site 10}, two 
points of diversion, the pond spillway (Site 04), mucking of the pond, maintenance of a Class Ill watercourse 
rock llned ditch (Site 08}, and the subsequent installation of an 18-inch diameter culvert on the ditch (Site 09). 
The finalized agreement does not cover required work on two watercourse crossing culverts (Sites 16 & 18) 
that require upgrading and an amended shall be filed for this work. Any additional guidelines, treatments, or 
restrictions set forth under the finalized Lake and Stream Agreement shall be followed. 

Runoff A l1itude -. Time of~ 24-br. Ram fall-. Mean Drainage Sel~tcd 
"I 

100 
C:oef. Index r:oncen. Intensity Annuni Area tx~cliarge RATIONAL W/C 

_rnJL _J&_ 00001 ft,) (min) {il'llbr) ,,s ,. Rainfall fin} Mcrpoct fill) 
12 0.35 0.0 0 2.92 38 46 RATIONAL 47 0 
16 0.35 0.0 0 2,92 38 8 RATIONAL 9 0 
18 0.35 0.0 0 2.92 l 38 11 RATIONAL 11 0 

r:,;istinl:l H~11dwHII Selc(;.le<i C11lve11 RccotnmendNl -... 
Culvc,t (D) (HW) 1 IW iO, Discharge ()100 Capncity Culvert i, Culvc11 Dre. Rccomme11d11tio1i 

....ID.IL Drnmet~Jill I Hci!!hr fin) ~ Method .&!ill Ccfs> l.!1111!:~lzcd linJ !fascd On 
RATIONAL 

zw 

12 48 0 0.0 47 66 48 0 100 
16 15 0 0.0 RATIONAL 9 0 TRUE 24 0·100 
18 15 0 0.0 RATIONAL 11 0 TRUE 24 0100 
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Summary of Standard Conditions Compliance {Cont.) 

3. Riparian and Wetland Protection and Management 

W Dl011-18 17171HCl!UM 

Assessment of the property concluded that cultivation areas and associated facilities are not located or 
occurring within 100 feet of any Class I or II watercourse or within 50 feet of any Class Ill watercourse or 

wetland, buffers maintain natural slopes with native vegetation, and buffers are of sufficient width to filter 
wastes from runoff discharging from production lands and associated facilities to all wetlands, streams, 
drainage ditches, or other conveyances. 

4. Spoils Management 
Currently, no spoils are stored or placed in or where they can enter any surface water. Any/all spoils generated 

through development or maintenance of roads, driveways, have not been sidecast in any location where they 
can enter or be transported to surface waters. Any/all spoils shall be adequately contained or stabilized to 
prevent sediment delivery to surface waters earthen fill pads, or other cleared or filled areas. 

If any further spoiling material is required, sud1 as from stream crossing installation or other grading, the 

discharger shall follow the BMPs in Appendix B of fhe Order, under Spoil Management. Spoil sites shall be 
located outside any riparian area (50 feet for Class Ill and 100 feet for Class Ill) and shall be stabilized and 

contained as per tho BMPs. 

5. Water Storage and Use 
All water used for irrigation and domestic uses is derived from an off-stream, rain catchment pond and two 
surface water diversions located on the property as per the finalized agreement with California Department 
of Fish & Wildlife (Notification #·J600-2016-0057-R1}. 

Diversion intake infrastructure at Point of Diversion 1 consists of two small excavated impoundments below 

two Class II springs. The impoundments are approximately 5 - 6 feet in diameter and 2 - 3 feet deep. Water 
from one impoundment is diverted into a lower impoundment via a screened, 3-inch PVC pipe. From the lower 
impoundment, water is diverted into a pickle barrel via a 1-inch, PVC pipe and a 1-inch poly-pipe. Water from 

the pickle barrel is then transferred to three, 2,500-gallon, hard plastic tanks located a short distance 
downstream, on the banks of a Class II watercourse. Water from these three tanks is then pumped uphill to 

the 2,500-ga/lon tank above the house which then transfers to the bladders and residence. This diversion 
was previously used for domestic and irrigation use, but it has since been agreed upon by CDFW and the 
landowner, per consultation, that this diversion will only be used foe domestic use. 

Diversion intake infrastructure at Point of Diversion 2 consists of a screened. 3-inch PVC pipe set in a Class 
II watercourse which is tributary to Fish Creek. Water is gravity fed Into the 2,500-gallon tanks located 
downslope. From the furthest southern 2,500-gallon tank, water is pumped uphill to the 2,500-gallon tank 

above the house which then is used to transfer water to the bladders and the pond. This diversion was also 
used in t11e past to dive1i domestic water to the cabin located to the south. The discharger stated that they do 
not actively use this diversion, but may use it in the future if needed to fill rain catcl1ment storage in dry winters. 

180101060405TRC3B l 
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Summary of Standard Conditions Compliance (Cont.) 

At this time, the discharger has an estimated 505,000 gallons of off-stream rain catchment pond storage, 
approximately 10,000 gallons of hard tank storage, and two 50,000-gallon bladders installed for irrigation and 
domestic uses. This volume of storage is more than adequate to allow for full forbearance during the 

Forbearance Period. It is estimated that tho discharger uses approximately 205,500 gallons of water during 
the cultivation season (April to October) for agricultural use. 

The two bladders used for water storage shall have their use discontinued or have secondary containment 

installed around them per attached Storage Bladder specifications. All water storage and transfer tanks, 
besides sediment catchment tanks, and unused or legacy diversion infrastructure associated with the points 

of diversion {POD 1 & 2) shal! be removed outside of tile 1 QQ.foot riparian buffer area in which they are 
currently located. Suitable sites for relocation would be on previously graded flats south of Sites 09 & 10, and 
north of the cabin to the south. A float valve sl1aH be installed on either the transfer tanks or the pickle barrel 
used as a sediment catchment tank directly next to the PODs. Further details can be found in the Mitigation 
Report lo follow. 

Landowners/dischargers should be advised that transition to the state General Order will require additional 
infrastructure to continue use of bladders for water storage. Per Cannabis Cultivation Policy: Attachment A, 
Section 2, No. 88 & 89 for cannabis cultivators, bladders shall be safely contained within a secondary 

containment system with sufficient capacity to capture 110 percent of a bladders maximum voll1me in the 
event of bladder failure and if open to rainfall, and/or {whichever is larger} capable to accommodate 

precipitation and storm water inputs from 24 hours of a 25•year storm event. Secondary containment is 
recommended in the form of a dirt berm, containment pit, combination of both, or impermeable material with 
skeletal support. 

Water metering device(s) shall be installed in 201 8 to meter water used for the irrigation of cannabis. Separate 
water meter(s) 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 usage estimates and the season total are as follows 

below. 

, .. Feb Oct ZOl'.) Nos 

31,5!>9 9 017 
,C■ pttttntof peakUugo 

15 028 

Total AG WatorUse, ZOS,508 ! 

A Lake and Streambed Alteration Agreement with the California Department of Fish and Wildlife, as well as 

an Initial Statement of Water Diversion and Use with the California State Water Resource Control Board 
Division of Water Rights, has been finalized for the use of the surface water diversions (Notification #1600-

20·16.Q057-R1 ). Any additional guidelinos, 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. 
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Summary of Standard Conditions Compliance (Cont.) 

7. Fertilizers and Soil Amendments 

WDHJ/J · UH'n71HCIIUM 

Fertilizers and soil amendments were being stored on the property at the time of the assessment. In-use 
ferti!izers are stored next to mixing tanks at both cultivation areas. Bulk fertilizers are stored in a shipping 

container southwest of Cultivation Area B. It is recommended that the discharger stores in-use fertilizers in a 
small storage container, such as a tote or deck box, adjacent to the mixing tanks. 

The discharger shall ensure that all fertilizers and soil amendments are stored in structures on the property 

in a manner in which they cannot enter or be transported into surface waters and so that nutrients or other 
pollutants cannot be leached into groundwater. Prior to the wet season, any and all remaining stored soil and 

soil amendment piles shall be either used or contained with staked wattles and/or earthen berms. Fertilizers 
and soil amendments shall be applied and used per the manufacturers guidelines. 

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

pesticide products is consistent with product labeling. 

9. Petroleum Products and Other Chemicals 
Currently, there is bulk fuel storage present on the property. One 500-gallon fuel tank and one 1000-gallon 

fuel tank are both located approximately 50 feet east of Cultivation Area B. These tanks do not have any 
secondary containment or cover. There are also two 55-gallon barrels of motor oil stored adjacent to the 
generators without containment or cover. Small quantities of fuel are also appropriately stored in canisters 

alongside portable generators and the fuel tanks. A gas motorized water pump was also found adjacent to 
the water storage tanks associated wltfi the points of diversion. This pump is located directly adjacent to a 

Class II watercourse and within surface flows of water coming from the overflowing transfer tank. This pump 
will be required to be removed from the riparian area and have secondary containment and cover installed 
on it. Further details can be found in the Mitigation Report to follow under Unique Point POD 1 & POD B and 

Site 20. 

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 provlded with a secondary means of 
containment for the entire capacity of the largest single container and sufficient cover shall be provided to 

prevent any/all precipitation from entering said secondary containment vessel. Dischargers shall ensure that 
diked areas are sufficiently impervious to contain discharged chemicals. Discharger(s) shall implement spill 

prevention, control, and countermeasures (SPCC) and have appropriate cleanup materials available onsite if 
the volume of a fuel container is greater than 1,320 gallons. Underground storage tanl<s 110 gallons and 

larger shall be registered with the appropdate County Health Department and comply with State and local 
requirements for leak detection, spill overflow, corrosion protection. and insurance coverage. 
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Summary of Standard Conditions Compliance (Cont.) 

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

10. Cultivation-Related Wastes 
Organic cultivation-related wastes are collected from the cultivation areas and composted or burned. The 
discharger shall ensure that the locations where organic wastes are composted or burned are minimized in 
number and are sited outside of watercourse riparian areas and away from any form of surface runoff. Some 
organic cultivation-related wastes have been discarded in a location where these wastes can enter surface 
waters. Further details can be found in the Mitigation Report to follow (Site 17). 

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

11. Refuse and Human Waste 
Gai'bage and refuse is stored on the property within lidded trash cans and garbage bags and hauled away to 
a landfill transfer station periodically. The discharger sl1all continue to gather and properly dispose of refuse 
and ensure that refuse is adequately contained from scavenging wildlife, and cannot be transported away 
from storage areas by wind or surface runoff. 

Human waste is managed by a septic system attached to the residence. It is the d ischarger's responsibility 
to ensure compliance of such action with the Humboldt County Department of Environmental Health and 
Human Services. 
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·f 2. Remediation/Clean-up/Restoratioo 
Currently, five of the Standard Conditions are not being met; Site Maintenance, Erosion Control, and Drainage 

Features, Stream Crossing Maintenance, Water Storage and Use, Petroleum Products and Other Chemicals, 
and Cultivation-Related Wastes. Sites will be treated in acco1·dance 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 
□ Amend the Lake and Streambed Alteration Agreement (LSA) with California Department of Fish 

& Wildlife to include the required stream crossing upgrades at Site 16 and Site 18. 

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

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

□ 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. 

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

□ Utilize spiJI trays when fue ling portable generators or water pumps to prevent the potential for 
leeching, seepage or spillage. 

Interim Measures 
□ Remove the organic cultivation-related wastes as feasible from the watercourse a t Site 17. 

Hl010106040:iTllCJfl 1 



womtt -11H7 J 7 HlCHUM 

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 212-201-009 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 tlme 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. Timbe11and 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. 

Forrest Hansen 

Timberland Resource Consultants 
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Photos 

Site 04 - Pond Overllow 

Site 04 - Pond overflow looking downslope 
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Site 04 - Pond overflow looking upslope 

Site 04 - Pond overflow downspout flex-pipe termination spot behind and below the dog. The banks 
around the outfet are to be rock armored to prevent flows from the pipe from eroding the banks. 
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Site 08 & 09 - The inside ditch is obstructed with rock used to line the ditch in the past. The ditch 
diverts to the left in the picture, down the road. 

10010106010511t(~tt1 



I 
I 

I 

I 

" 

I 

----
Water Reso~rc.e Protection Plan 
Site Map [1B171718CHUMJ 
- -- Property Boundary Infrastructure 

O Sltes • Water storage 

- Cuitivation 
l!'J Waiter crladder 
.6 Point of Oivers)an 

Roads 
o- Spring 

----... ------- ==-_,, Felt Road GI Shipping container 

I ............. -:_.., 

I 

I 
I 

----
1 Permanent 

--

=== Seasonal 

Watercourses 
- ·~ - ~ Class II 
~UH••· Class Ill 

'-•• •••~u-•-:_,, __ 

""-., ,.---.. ,• . 
' ' ', .... ... __ . ~ '\ , , -- 12 

,,., ' .. _, / 

, , , 
' . , 

I . 

~ ,./ 
, 

I , 
I , . 
• . . 
' 

b Shed/Cabin 

~ Residence 

- Pond 

\ 

\ 

40' contour ln1or,al; 
M•P Scale 1• o 175' 
Man nate 7116/2018 

\ 
\ 
\ 



Water Resource Protection Plan 
Site Map [1B171718CHUM) 

Property Boundary Infrastructure 
0 Sites 

Cultivation 

==-- Felt Road 
==-----Permanent ===::. Seasonal 

Watercourses 
-··-· Class II 
..... u. Classlll 

• Water stor8ge 
'1 Water bladder 
A Point of Diversion 

o- Spring 

I&! Sl1ipplng container 

El Shed/Cabin 

alll Residence 

-Pond 

2016 NJ.IP 000 
Map Scale 1• • 175' 
Map Dalo 7/1/1/201!, 



~berland 
Resource WRPP .. Mitigation Report 

Consultants 
WDID# -1B171718GHUM 

Lat-Long Mitigatio11 Standard Datf.' 
Unique Point Road Type Monitor 1600 Troatment Priority 

NAil 83 Planned Conditions Comp!otetl 

Annually prior lo 10115 

1 
·123.81110~ 

Permanent X A.1. 
40.233582 

-

C\1rrnnt Conditton: Ditch rolief culvert consisting of an 18-inch diamr.te.r plastic PrMcrlbed Ac1ion: None. ·Monitor and maintain. 

double-walled culvert 

Lat-Long MIHgatlon Standard Date 
Unique Pol:-it Road Type Monitor 1600 Tre,mnatit Priority 

NA083 Planned Conditions Completed 

Annually prior to 10ff5 

2 
-123.810911 

Permanent X X A.1 . 
40.233044 

. 

Current Condition: Cultivation area flal, drainage relief pipe co11slstlng of a 6- Prescrihed Action: Nono. Monitor and maintain. 

Inch diameter, PVC pipe. This pipe drnlns the g,~nhouse landing into an ltis!d{) 

ditch. 

Lat•Long Mitigation Standard Date 
Unique Point Ro:>d Type Monitor 1600 Treatment Priority 

NA083 Planned Condlth:m,; Cornp!otc-d 

Prior to 10115119 

3 
-123.810969 

Perma11err! X X A.1. 
40.232982 

. 

Current Conditioo: Ditch rollnf culvert consisting of a 15-inch diameter double- Prescribed Aciion: Rock armor the inlet per nttached BMPs; See Tnlet 

walled culvert. Tlio culvert Is functioning adequately llut Iha ln[E)t !acks rack and Outlet Armoring specifi<:aHons. 

armoring ancl Is beginning to scour the headwoll. 

Lat-Long Mltigatt,m. Standard Date 
Unique Point Rond Type Monitor -tGOO Treatment Priority 

NAD83 Planned Conditions Completed 

Prior to 10/1 G/19 

4 
-·123,610861 

Seasonal 
40.23275 

X X . A.1. 

Current Condlllon: Pond ovorllow consisting of a rock armored spillway lined Prescribed Action: Ro place llw pond overflow with an 18-!r;ch 

with an Impermeable liner. Tho spillway rock is washing away and 1he ponds diameter r.11lvott. At1llch an 18-Jnch dlamctor flax-pipe that ls 

fillslope ls exposod to flows. Erosion of the pond's flllsloµe has begun and lhe approx!ma!ely 60 to 80-foet to the pond overflow culvert, 1'he plJ)e 

future erosion of the outlot channel is Inevitable. should be· placed lh the existing channel of the pond overflow channel, 
as flagged In the field, The flips should be long enoug!h so that the 
outlet of the fle~-plpo ends where the drainage ditch from the adjacent 
barn structure Intercepts tire pond ovorflow channel. Seo tho attached 
photos for further de.tails on wharo the flox-plpe will need lo end. Install 
a rock armor energy d!sslpator to the outlet of u,e flex pipe and the 
adjacent banks of the outlet per attached BMPs: Soe Culvert Rock 
Armoring, Inlet and Outlet Armoring, and General Erosion Control 

speciflcatlons. 

Lat-Long 
Road Type 

Mltlgation 
1600 

Standard Date 
Unique Point Moni,tor 

Conditions 
Troatn,ent Priority 

NA0 83 Planne tl Completed 

Prior to 10/15/19 

5 
·123.811173 

Seasonal 
40.231951 

X X A.1. 

Current Condition: Concentrated road surface runoff is bypassing ar. existing Pres.:rl!rnd Ac1io n: Rc•establfsh the rofHno dfp lnlo a Type 1 Rolflng 

rolling dip and eroding the road surfaco. Olp per att~ched BMPs: See Rolling Dip and Hocked Rolling Dip 

specilicotions. 



~berland 
Resource WRPP- Mitigation Report 

Consultants 
WDID# • 18171718CHUM 

Lat-Lono Mitigation Standard Dnte 
Unique Point Road Type Mo,1itor 1600 Treatme·nt Priority 

NAD03 Planned Conditions Complutod 

Prior to 10/15/19 

6 
-123.81061 1 

Seasonal J{ X A.1. 
40.231792 

Current Coniflllon: Conccnlraled road surface runoff Is bypassing an existing Prescribed Action: R~-cstabllsh the roning d!p Into a Type 1 Rollino 
rolling dip and eroding the road surfoce. Dip per attached BMPs: See Rolling Olp and Rocked Rolling Dip 

speclflcollons. 

Lat-Long MJUgatfon Standard Date 
Unique Point Road Type Monitor 1600 Tn,atmont Priority 

NA083 Ptanned Conditions Completed 

Prior to 10/15/19 

7 
-123.810397 

Seasonal X X A,1, 
40.231963 

Currenl Condition: Concentrated road surface runoff Is byp11sslng an existing Prescribed Action: R&-establlsh tho roll!no dip Into a Type 3 Rolling 
rolling dip and eroding tho road surface. Dip per 11ttached BMPi: See Rolling Dip and Rocked Rolling Olp 

specifications. 

Lat-Lo,1g Mflli,a tion Standard Date 
U-nique Point Road Type Monitor 1600 Tr&atmant Priority 

NAD83 Plann"ed Conditions Completed 

Annually prior to 10/15 

8 
-123.810105 

Seasonal X X A.1. 
40.232?-22 

. 

Curren( Condlllon: A Class Ill watGrcourse and Ille ponds overflow, intercepts Prescriber! Acllon: None. Monitor lh& watercourse lntercepllon point 
lhe ro~d's Inside ditcll thot drains Into a Class fl watercourse approximately 80 for downcutllnu of the bank and the Inside ctltcl1 for plugglno and 
feet to the south. The Inside ditch lrom the lntorcoption point on the road to diversions. 
where the watercourse drains Into the Class II watercourso is rock llm>d. The 
rock lining has plll!J(JOd the illsid<t ditch at Site 9. 

Lat-Long Mitfnation Stand11rd Date 
Unique Point Road Type Monitor 1600 Treatment' Priority 

NAD83 Pl111mod Condilions Complot"d 

Prior to 10115/19 

9 
-123.809862 Seasonal X X X A.2, 
40.232231 

Current Condf!lon: The rock fining nl the Inside ditch has created an Prescrlbod Action: Clear the Inside ditch of all obstructions and then 
obstruction of the ditch al this location, rnsullfng ln the d iversion of ditch flows deep on :ind widen the Inside ditch for approximately 30 feel tn both 
onlo !he road surface. Tt1cse flows arc eroding the road surfaco, creat111g the directions from where the watercour.o Is <llvorting ollt of the ditch. Re-
potential for sediment dlscharoe i11to a noarby Class II wateri:n11rso lo lho south. install the rock armoring along the banks of the tJlfch. Install an 18,lnch 

diameter culvert across tho ditch to 111<> water &torngc transfer tank per 
attached BMPs: Soo Porm~nent Culvert Crossin{!, Cul\fert Rock 
Armorlno, Inlet and Outlet Armoring, General BMf's, anti General 
Erosion Control specfficatlons. 



~ berland 
esource WRPP -M itigation Report 
Consuitants 

WD!O# -1B17'17'18CHUM 

Lat-1"0 1111 Mitigation Standard Cate 
Unique Poh1t Road Type Monitor 1600 Treatment Priority 

NAD 83 Planned Conditions Completed 

Prior to 1Q/15/19 pending the approval ot 

10 
-123.80976 

Legacy X X X A.2. any rnquirnd pemllls 
~0.232261 

Current Condition, Inadequately decommir,sioned watercourse crossing. The Prescribed Action: Finish the decommissioning of the watercourse 
24-lnch dlame!or culvert was rnmoved bot lho excavated channel side slopes crosslnlJ por a<tachod BMPs: See Permnnont Crossing 
wore no! laid back lo a sufflclo11t angle and the road IUJ prism was no! 0ecommissloni11g, General BMPs, and Gener al Erosion Control 
completely removed from the wntercourse channel. This has resulted In sr,ecilications. 
downcutting through tlro rnmalnlng road fill prism In the culvert trench and the 
trench walls becoming perched above the watercourse. 

Lat-Long Mitigation Standard D a te 
Unique Point Road Type Monitor 1600 Treatment Priority 

NAO 03 fllan,.ed Conditions Co111ploted 

As required 
' 

11 
-123,810664 

Seasonal )( A.1, 
40.231358 

. 

Current Condition: Exisllng ftmcllonal rolling dip. Prescribed Action, None. Monitor aud maintain. 

Lat•Lot19 Mitigation Standard Dato 
Unique Point Road Type Monitor 1r,oo Treatment Priority 

NAO 83 Plannod Conditions Comp!atod 

Prior to 10/15119 pending th~ npproval of 

12 
-12.3.!110277 

Seasonal X X )( A.2. m1y required permits 
40.231552 

Current Condition: Class ll watercourse crossing consisting of a 48-lnch Prescribed Ac!lon: Rock annor the outlet per attached specifications. 
diameter plastic double-walled culvort, The culvert is functioning Iiropcrly but Sae Sites 13, 14 & 15 for further mlllgatlons. 
lacks ;,dequato rock armoring of tt,e outlet Concenlratod road smfaco rnnoff Is 
discharging ovor the outboard fill from t11e road surface to the outlet of the 
culvert. 

Lat-Long Mttlgatlon Standard Dale 
Unique Point Road Type Monitor 1GOO Treatment Priority 

NAO B3 Planned Condition,; Completed 

Prior tc> 10115119 

13 
-123.809944 

Seasonal X X A.1. 
40.231038 

-

Current Condilion: Conce11trated road .surface runoff is eroding \110 ro~d Proscribed Action: Ro-establish 1he rolling dip into ~ Type 1 Rolling 
·surface and dlsthMglng into a watercourse al Slte 12. Dip per nttached BMPs; See Rolling Dip and Rocked Rolling Dip 

specitlcallons. 

Lat-Long Mit igation Standard Date 
Unique- Point Road Type Monitor 1600 Treatment Priority 

NAD83 Planned Conditions Completed 

Prior to 10/15/19 

14 
-123.809666 

Seasonal X X A.1. 
40.23062 

Current Condition: Concentrated road surface runoff is bypassing an existing Prescribed Ar.lion: Re-tlstablish the rolling dip Into a Type 1 Rolling 
rolli119 dip and eroding the, road surface. Dip per atlachod BMPs: Saa Rolling Dip and Rocked Rolling Olp 

SJ)ecifications. 



Mberland 
Resource WRPP- Mitigation Report 

Consultants 
W0I0#-1B171718CHUM 

La t -Long Mitigation Stlindard Dato unrque Point Roa d Type Monitor 1600 Tmntmont Priority 
NAO BJ Planned Conditions: Complotod 

Prior to 10/15119 

15 
-123.81056 

Sensonal X X A.1 . 40.230533 
. 

Curren! Condition: Road surface runoff is bypasslno -.m ex!sltng leadout and Prescribed Action: Re-establish tho rolling r!lp Into a Type 1 Rollhtg 
eroding !he mad surface. Olp per attachod BMPs; Sec Rolling Dip and n.nckod Rolling Olp 

speclflcallons. 

Lat-Long Mitigation Standard Date 
Unique Point Road Type Monitor 1600 Treatment Priority 

NAD 83 Pl;inned Conditions Completed 

Prior to 10115120 poncllng tho approval of 

16 
-123.81 1048 

Seasonal X X X A.1. any required p,umits 
40.230721 

Curmnl Condition: Class Ill watercourse crossing consisting of a 15•Im:h Prescribed Action: Replaco th& existing cuivert wlth a 24-lnch 
diameter plastic dounlc-walled culvert, The culvort Is undcrslz.ed but funcUoninu diameter culvert per attached BMPs; S-00 Permanent Culvclt Crossing, 
pror,arty. Culvort Rock Armoring, ltllot and Outler Armoring, Goncral BMPs, and 

General Erosion Control specifications. 

L.at-Long Mitigation 
Monitor 1600 

Standnrd Date 
Unique Point Roa d Type Treatmant Priority 

NAD 83 Planned Conditions Completed 

Interim measures hnmedia!ely; Mitigation 

·123.811731 
Se11so11al X X A.1 .. A.10. 

mc.ssure, prior to 10/15/16 ponding the 
17 

40.231301 - approval of any required permits 

Current Condition: Concentrated road surface runoff Is eroding the road Proscribed Action: Interim moMures: Removo lho organic cultivation-
surface and discharging lnto a cannabis stalks 11110 and then Into the head ot n rolnforl waste!l as feasible from within 50 foot of tho watercourse. 
Class Ill watercourse. Permanent mco.sures, Discontinue use of this loccitlon as a organic 

cultlvatlon-related waste compo,Ung area. For future disposal, ensure 
that the locations whor11 org:111lc wostes aro composted or humod are 
minlml%ed in number and are sited outside of w11torcourso rlp11rl,m 
areas and away from any form of surface runoff. Sec further Proscribed 
Actions under Sito 18 & 19. 

La t-Long Mitigation Standard D ate 
Unfquo Point Road Type Monitor 1600 Treatment Priority 

NADOJ Pla1mod Conditions Completed 

Prior to 10/15/20 pending tho am,rova! of 

18 
-123.812226 

S0asonal X X X A.1. any required permits 
40.231605 

Current Condition: Cll'ISS Ill watercourse crosslno r.onslstl11g of a 15-inch Prescribed Acllon: Replace tho eK;sting culvert with 11 24-lnch 
dlamoter plastic double-walled culvart. Tho culvurt Is undersized, the lnlol and dlumeter culvert per attached BMPs: See ?orrnam;nt Culvert Crossing, 
outlet l~r.k rock armoring, the outlet is abnvo grade, and the crossing has 11 Culvert Rock Armoring, Inlet 11nd Outlet Armorh,g, General BMP~, and 
diversion potonli31. Also, on the rond surface, concentrated road iiurfnce runoff General Erosion Control spedficotlons. 
la being confined to the road surface via ruts, rosulling In erosion of Urn road 
surface ;1ncl di schDrge Into tho hood of a Class Ill watercourse at Sito 17. 



~ berlartd 
esource WRPP -Mitigation Report 
Consuitants 

WDID# • 1 B17171 BCHUM 

Lat-Lortg 
ltoad Type, 

Mitigation St;u,ctard Pate 
Unique Point Monitor 1600 Treatmont Priority 

NAD 83 Planned Conditions Completed 

Prior to 10/15119 

19 
-123 .a·i 223 

Seasonal X X A.2. 
40.231913 

. 

Current Condition: Tho waterco11rse crossing lit SI1e 18 lacks " hydrofog!c Prescribed Action: Install a hydrologic disconnect Type 1 rolling dip 

disconnect and concomrnted road surface runoff is eroding II•~ road surface per attached BMPs: See Rolli11g O ip ~nu Rocked Rollin(! Dip 

and discharging into the head of a Clasis Ill watercourse at Site 17. specificationr,. 

Lat-Lo11g Mitigation Standard Date 
UI1i,1ue Point Road Type Monitor 1600 ,..roatm,:,nt Prfority 

NAD 83 Planned Condlttons Completed 

Prior to 10/15119 

20 
-123.611102 - X X . A.9. 
40.232517 

Current Contlltlon: One 500-gallan rue! 1ank ~nd one 1000-ua!lon fuel la11k tlo Prescribed Action: Install socondnzy containment on bo!h luei tanks 

no\ have secondary containment and cover. There are also two 55-gallon barrels equal to tho volume of the corresponding tank. Install secondary 

of motor ol! stored alongsldo 1he generators without cont~lnmant or cover. containment on both of the 55-gallon drunm of motor oil. Install cover 
over all of the seconda1y containment to prevent precipitation from 
1IIllng the secondary contalnnienl. 

Lat-Long Mitigollon Stnndard Date 
Unique Point Road Typo Monitor 1600 Trc atn,ent Priority 

NAO 83 Planned Condlttons Co111µtcted 

Prior !o 10/15/19 

POD 1 & -123.809828 
X X )( A.5"/1,9. 

POD 2 40.2~2625 
. 

Current Condition: Watur storage and transfor tanks aro overflowi11g with Prescribed Action: Flout valves s11all be Install ad on cllvorsion storage 

diverted water and a yas water pllrnp Is located next to a Class II watorcourso tanks so to prevent tanks from overflowing. Remove Ilic watcn ~ump to 

wHhout cov.ir or secondary containment. Water storage and tranr,fer tanks are a minimum of 100-feet from lhe Class ll watercourse and install 

located wi!hin the riparian buff<,r area of the Class II watercourse, secondary containment and cove., from preclpll~tion on tllo uas water 
pump. All water storage and transfe,· tanks, besides sediment 
catchment tanks, and unused or legacy divarslo11 ll1frnstructurn 
associated wilh the points of dlv~rslon IPOD 1 & Z) shall be romowd 
outsido of iho 100-foot rlpnrlan buffer arei, in which they are current!;, 
located. S11ltollle sltes for relocation would be on previously graded 
flats south of Sites 09 & 10, ond north of !hn cabin to the south. 

Lat-Long Mitiga tion 
1600 

Standard Date 
Unique Poim Road Type Monitor T reat ment Priority 

NJ\O 83 Planned Conditions Complote d 

Prior to 10115120 

Bladders NIA . X X . A.S . 

Current Condi lion: Two 50,000-gallon water storage bladders without Prescribed Action: The bladde,s shall be given secondary 

containment berms are located on the properly. containmonl per tho aflached Stora go r.lladder specificaHons. 



Water Resource Protection Plan 

BMP: Winterization and Interim Treatments for Erosion Control 

• Roads 
o Hand tool kick-outs (lead out ditch) for existing wheel rut, surface run-off confinement 
o Temporary waterbar/cross-waddles installed on road/trail sections of concentrating surface 

runoff. 

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

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

o Waddles/straw bales placed at road runoff delivery sites. 
o Touch-up with hand tools of existing surlace drainage structures (kick-outs, rolling dips, and 

waterbars). 

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

• Crossings 
o Clean inlets, outlets, and channels above of current and potential blockage debris by hand. 
o Hand place energy dissipating rock/SWD at DRC outlets. 
o Hand placement of rock armor around culvert inlets. 

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

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

• Cultivation Areas 
o Use hand tools to capture cultivation related soils that are not contained (soi! from post-harvest 

plant removal, soil/planter removal, general spillage). 
o Treat beds, pots. new soil storage piles, spent soil piles, and soil disposal piles with cover crops 

for soil stability and potentially nitrogen fixing/soil amendment. 
o Bagged potting soil should be covered. 

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

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

o Plastic netting shall be disposed of or stored where it is inaccessible to wildlife. 
o Tarps/dep covers shall be stored so they cannot be blown away. 
o General waste from growing season gathered up and disposed of. 
o Exposed soil surfaces in the CA. as well as graded fill slopes should be seeded, strawed, 

mulched, jute netted as needed. 

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

9/18118 ElMl'>s and Oia,ir.:inis 



Wafor Resource Protection Plan 

BMP: General BMPs 

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

• During construction in flowing water, which can transport sediment downstream, the flow shall be diverted 
around th0 work are~ by pipe, purnping, temporary diversion channel or other suitable means. When any 
dam or artificial obstruction is being constructed, rnaintained, 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 pOition of any stream channel shall be restomd 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, 

0/18/18 



Wutor Resource Protection Plan 

BMP: General Erosion Control 

• Timing for soil stabillzation 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 com pf etecl prior to any day for which a chance of rain of 30 percent or greater is forecast by the 
National Weather Service or within 1 O 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, roll ing dips, cross dralns, 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 roacl 
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 w ith slope stabilization measures 
described in #3 above per timlng described in #1 above. 

• Side cast or fill material extending more than 20 feet in slope distance from the outside edge of a !anding 
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. 

9/18/16 



Wator 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 e rosion control 
works completed up-to-date and daily. 

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

• Approved project work within the 5-year flood plain shall not begin until all temporary erosion controls ( straw 
bales or silt fences that are effectively keyed-in) are installed downslope of cleanup/restoration activities. 

• Non-invasive, non-persistent grass species (e.g., barley grass) may be used for their temporary erosion 
control benefits to stabilize disturbed slopes and prevent exposure of disturbed soils to rainfall. 

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

• Soils exposed by cleanup/restoration operations shall be seeded and mu!ct1ed 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. 

9" DIA. 
STRAW WATTI_E 

FINISH GRADE 

3" Mlti. 
5" MAX, 

11
' X 1" 

9118118 



Water Resource Protection Piao 

BMP: General Erosion Control (Cont.) 

9/18118 



Water Rosourco Protection Plan 

BMP: General Erosion Control (Cont.) 

SP.READ 'OIE STRAW 
M,\ RK OFF 800 SQ FT. Pl01'S 8l'IUCAI) ij.Vt:;NLV 

20 FT. 

f'LACf Ott£: rtrAAW O,\LI! 
1 •on PI..OT t-7-4 PCW1'10G). 
l Hl9 tS liQU1vA,aNT 
TO a TON& PCR ACRQ, 

usn A PfTCHJ:OAIC, 
SPAOINO FORK, 
OR 8Y11ANO 

ANt:UOK.'.J'UE S'l'RAW 
CIUI\IP BY UAND 

- -------- -- ----.....-.. . ----..- ----- ~ ,_,, ------- - -. ... ---- -_ ....,. ____ ----
·------ -------- -=---=--=----=------- - ..... -:..· ---------- ---- ____ ____, __________ ..,..._ --

-- - -- -------___ ..,... _____ ....._ -
·------~--------- --- ,_,, ______ -------~---- ..... -#------~-=--=---~-=A::~::::--=--=--• 

PUNCH &TRAW A H~CHl'SllEiP, 
Ai SOVA RE EHl:l Sf>AOI:! VfQf!KS WW.. 
MAKI! PINCH E'iltR'I' 12 INCHES. 

A. LAY 81RO CONTROL NEmNG OR SIMILAR 
MAmNG IN STAIPS DOWN Tl1E SLOPE OVER 
THE STRAW. BURY UPPER ENO IN G-8 INCH 
DEEP .ANO WJOE TAENC!i .. MOST NETTING 
COMES IN 14 TO 17 FT, WIDE ROUS. 

B. secuRe THE: UPPER ENO WITH STAKES 
EVERY 2 FEET. 

C. OVERLAP SEAMS ON f:ACH SIDE 4•5 INCHES. 

0, SECORE SEAMS WtTH STAKES EVERY 5 FEET. 

E. STAKE DOWN THE CENTER EVERY 15 FEET. 

F. STAKE Ml00LES 1'0 CREATE DIAMOND PAT 
TERN THAT PROVlOES STAKES SPACED 4,5 
FEET APART. 

0. USE POINTED tX2 INCH STAKE$ 8 TO 9 
INCHES LONG, LEAVE 1 TO 2 INCH TOP 
ABOVE NmlN,G, OR USE *Utl SHAPED 
METAL PINS AT LEAST 0 INC:HES LONG. 

NOTE:WHEN JOINING TWO STRIPS, OVERLAP 
UPPER STRIP 3 FEET OVER LOWER STRIP 
AND SECURE WtTH STAKES EVEA'I 2 
FEET LIKe IN "8'1 ABOVE 
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Wntcr Resource Protactfon Plan 

BMP: General Erosion Control (Cont.) 

Min. 2' OV4Hlap 

Nou.s: 
1. SIQpe,. uince shii ll be smooth before placement fot 

prop.r soil cont11ot. 
2. St.lpling patte in u 1)e1 mam1f"otu1e1's 1econm1enclations . 
3. I) o not stretch bl11nk ets/rn attlnus tight• allow tl1e rolls to 

mold to ll f/'f brtgull11iti ts . 
4. For sl opes les tho1n 3H:1V, rolls lllillY be pl1c1d in 

horizontal sirlps . 
5. If th•tt is .1 berm at the top oftht s!ope-, 1rn0har llj!Slope 

01 ~ll berm. 
e. Lime, fe1tHin , and s H d before l11lt.tll•tlon. P lanting of 

, hrubs. lten, eto. should O COUI aftei lnstall11tion. 

Anchor in 6nx6" min, 
treoch nod staple at 

12'' inteiva ls 

Staple ove,r1aps 
nial<'.. 5"sp11cing 

Bring materl,ll d~n to a l•ve,I 
are<1, t u1 n the end undet 4" 
,,11d st<1ple- 11t '12" lnte,rvals 

NOT TO SCALE 

Slope Installation 

DEPARTME~lT o r 

ECOLOGY 
St,1te of Was h ington 

Rtvlud June 20113 

Ple-11se ue http://Jviv1v.i,r:y.wA.1F)vAJc,py1fght.f;tr.tl fur copyri ijht notice including pennis sions, 
limih1tlo11 of lll1hlllly, io\Jld rl ls cl~in-it r. 
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Water Resource Protection Plan 

BMP: General Erosion Control (Cont.) 

Installation of a geosynthetics mat - Enkamat 

1 2 3 

' ' . ·\' 

(l , . · .. : ,Q . •• • ' •. 

: ' . .. . ' . : . , ., (. 

.. / secure overlaps . . 

. · . . . ' • Vf I '-· · -

4 5 6 

--------------------------- www.geosyntMtlcsworld.totn 
flags 1 O of 11 L1m,1scaping ond Eros1011 Control 

9/18118 



Water Reaourco Protection Plan 

BMP: General Erosion Control (Cont.) 

TABLE 34. Ouictellnes t'o! eioston and sealment oontrol appllontlon 

Timing of TechnlcJue Portion ot road and constrnctton nroa 
Rlll>ltantlon trnntotl 

Erooion 
<>:introt aunng 
omstrucllilll 

s,xtun~m 
oontrol clut10g 
oonstrud1on 

H)~Jrcrmukhll,g, hYd~oeding 

Ory5Udlng 

Wood chip, ~!raw, Excelsior or tacl-jfii,d mulch 

StraW\~rtles 

Gr,..,;,f sllrfacing 

Oo'~t pa~t1ti\'1! 

Mir,lmia! di,tu1bance uoil and Wo<Jttatlon) 

s.dlment b~in 

s«lim~nt traps ("·9·, slit fllrxn straw bales 
bMTltrs, woody debris b.it{W(s) 

Stro1w J:.alf dt.m1 

5umps and water pvmps 

Strnmffow d;;ei,lons {e,g, ttmpor.t!)' 
r.uh-.rts, fie~ pipl!!, eK,) 

Surface dr.er~iOlf and dkprrJQn ~ie-6 (pipe,, dkchn, etc,) 

Re1ad Yi!1pin9 

G llfll!I surfaicin;j 

Bitumimus or awhaH ,urfao1tg 

Ro!lingd!ps 

Ditch n!li.t culvffts 

Cl,;r,v~p:1uis and ti.rm dralm 

P>armanent eror.tQn W.iwr~.11 
(X.IOUQI B~ms 

Ditches 

Rlprap 

HANO!lOOr. eoR VORll:l'f, RANCI< ANO R\IP.At ROAD~ 

9/18/18 

~ ftll slo~ 0.1l sluP'S, ~art soil ~rea, 
Road fill tbpes, o.JI ,bpe,. b.,,. v,ii al'l!as 

Ro.td fill ~bpes.. cut sl~pe-S, bare Sl'ji M11s 

Road fill sbpet and et1I ~pw, 

Road, l,ndlng and lurnOut surfaces 

P.o~ su1f1,ces 

All alffl peripheral to comfructioh 

?.>i!<l!ldo ditches, 1umo1dJ 1111d sm.all strurrr crouingi 

Road fill shpes, culblnh. b.irv soil areas ~ ditches 

Ditches ,and sm~ll slrums 

Stream cli1111rtels and stream c,onlngi 

51~.m chan~ls and strnm croui11g1 

All di111/lb.d bare soil ffla, 
R6.d ~r,d landing -Sl1rfa«s 

Road, '3nding and turno.it sum<iff 

R.:iad surf~ce 

Fl',:)a~ ~urfaai 

Rm.dbed and ro.id fill 

1¥.i.d fift 1bpe, 

A!!ad and l111ding 1urfacm 

Road surf.act and f!l1d1idir wu, 
P.q.id and l.at1din9 1urfacti1 

Poad fill slopes, ,lrom t.:Jt'!'SSln~ Hs, 
cutbanks, str,am .and lake banks 

' . 
Road fill slopes. Ult , ·i.opH, 1tream 
c10uing,, SU'&ambanks 

P,,ari, fiN slo~, cutbanks1 bare soi/ al'I!.,,, 
stre-am trcJf,.tlns;!'f, stl'l!illlNnli:s 
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• 

• 
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• 
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• 
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• 
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Water Resource Protection Plan 

BMP: Permanent Culvert Crossing 

New culvert installations shall be sized to accommodate flows associated with a 100-year storm event. 
tf ttie new culvert is replacing a poorly installed old culvert, the crossing may need to be abandoned to tt1e following 
standard: 
o When fills are removed they shall be excavated to fonn a channel that Is as close as feasible to natural watercourse grade and 

orientation, ancl that is wider than the natural channel. 
o Excavated banks shall bo laid back to a 2:1 (50%) or naturnl slope. 
New culverts shall be placed at stream gradient, or have downspouts, or have energy dissipaters at outfall. 
o Align culverts with the natural stream channel orientation to ensure proper function, prevent bank erosion, and minimize debris 

pl~gging. See Figure 97 below. 
o Place culverts at the base of the fili and at the grade of the original stream bed 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. 
c Lay the pipe on a well-compacted base. Poor tlasal compaction will cause settling or deflection in the pipe and can result in 

separation at a coupling or rupture in tho pipe wall. 
o Qackfiii material should be free of rocks, limbs, or other debris that could dent or puncture the pipe or allow water to seep around 

the pipe. 
o Cover one end of the culvert pipe, then the other end. Once the ends are secure, cover the center. 
o Tamp and compact backfill matel"ial throughout the entire process, using water as necessary for compaction. 
o Backftll compacting will be done in 0.5 - 1.0 foot lifts until 113 of the diameter of the culvert has been covered. 
o Push layers of fill over the crossing to achieve the final design road grade, road fill above the culvert should be no less than one-

third to one-half the culvert diameter at any point on the drivable surface. 
Critical dips shall be Installed on culvert crossings to eliminate diversion potential. Refer to Figure 84 below . 
Road approaches to crossings shall be treated out to the first drainage structure (i.e. waterbar, rolling dip, or hydrologic 

divide} to prevent transport of sediment. 
Road surfaces and ditches shall be disconnected from streams and stream crossings to the greatest extent feasible . 
Ditches and road surfaces that cannot be feasible disconnected from streams or stream crossings shall be treated to 
reduce sediment transport to streams. 
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. 

FIG!Jfi8 97. CUJl'P!t al!gru.u&l!,;;Multl /J<HllI"1./lUOfl f~tl!iJ $:J"/,tlJU IUltl 

llOUOll IU8'l. !I /$l1Upa.-rant U!at tlU)Stf(./9]1). a,'lfalll Jllld /Oillm$ tn.:i Clllf"t>it 

lll ll l\l/MJ~y st1llJilru m1tz01-uJ ~t $C, s~mwJ11W<!OO::lllCI! li.il'll 
t,1 tum to WUtrt$1lWt Oi" d1,1;:ll!!ll]i,t //Ito ll /Jilllll iU It 9.~~ rms ~/l9 
.flIHlli', a Uld!J:Jl!IIl«J rul\'llltilli'SillJJ1tb1l tJ1~19Jt'fACJilS tll91><1!1.ttu{/' IAJgi::. 
Di(}l]Hllilt pmvtoosly l«!St-BCI. Chaifllil Wms Qt tWI !~• {i¾all:.SB JJlJ~!f 
pOWIH:ldlb!,ullW4 lVOO\l f/Ollr{7 Ulrc.ttgll tno rum WIil n~ ~· WlUJ Ur9 
1/i!lt, Blll!ll'!Ul)r; MtllJleJ tutzl3 .U th9 !Jl>Jt lilJcl Ot!U~I at9 <l(UIIJ ;JCi;U!lljilllli611 

/))' $::O!!l·aq:a.mlUHH'11llll.llll:lb;Jn~ (WI.Wt'.ilJSll 17QI:!SJXlftQtf(]/} lll!Ornl!l
r.lOU C.ill1'8; 2004), 
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Water Rasourco Protection Plan 

BMP: Permanent Culvert Crossing Design (Critical Dip and Hydrologic 
Disconnect Placement) 

PIOURR 11'4. Gr/tlc:&1 Clips /)J l1lf.P9Cl clt18$Di1 lWi Sl»Ukf l» armreto<! mw 4 QtfSsh1 dTOISln//'B '171~'21-fll!l Cf 

nngiaJrng. »ot OY11r ui11 coot~ or mo ar0llft2(] wn«a ov91tDWUlgCQll_Cf CQIJS9 wunout-or &av«& arogtm 
r-.rtlla till lttllQ straam Clt6$11'l eu11mrr (BJ Pl!4/S, wetenvm 1x,nz lJ!WltO tr» D1H11.11U r~llJng Ina aittc:aJ 
(l.1/Y(lf ~w J.JOilt Ill tllg CTO§J!g (OJ ~Q aaitttg l JOC).i C'l>WZl Jllto tlla 1I11tumJ DIT6&m tfl!L!ll9J. 7'119 Cfdwn,roed 
tJtcZJmwtl» p1ag;od t-0 J.TUIMtsrrnomaownnm a,,aranqaown t11111ctJaJ11r».Fer AJtm prafocf.lao ru tIU 
O!lfcl! J11~7p 1moor lissl)Q9n pJaaoa at Ue r:mutnl dtp.ou/11'1.! m11JQ¥tru~111gctownSA:11~ ro !Mst1 81.lm ch'ln
m.'li. Tlll:111s OOll' 1~a orsugua,t9C1 OU .s&zMlll arossngg Wl.Urlll tlW CU."f()It ISlliQ'bly 1I.Ji~y ft) pl UC, azirj 
tll9 Cl~ 111 ('/V(Jlt).}J.lf»d, '1b9 dlpllf tllij ~/1 I.U» '9 urullllyrutnal/Jllt to lll11tt 9ltuf«ull <IA.mllll9 ~Ing 
an O\lfJttoppmg m•oot RPlll.1 surtl,tr9 Md dlFJ:!JJ mziortts ,t(rJcrmrr~ct mw uie stt'Sllm cmsi.wgJJ}' m,st!ll1t.11a a 
t-olJIJI(] t2IP 1rna Clttcl1 mlJ.Qf ctllir~rt ~3t &p,maa baU) Ul9 (!lQIJSJT(f {A) {Kl'lsT M/1 Slulmr. Z</03), 

AA1ffii'OOIC ~OR rou :~T. llAIICH AND m.rRAL ROAD!! 
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Water Resource Protection Plan 

BMP: Permanent Culvert Crossing Design (Critical Dip) 

Typical Crftlcal Dip Design for Stream Crossings 
with Diversion Potential 

Road bed 
Critical dip 

\ 
Native hlli slope 

Culvert 

Critical Olp Construction: 
1, Crlttcal dip wlll be constructed on tl1e lower side of crossing. 
2. Crttlc:al dip wHI extend from tl,e cutbank to the outside edge o'f the_road 

surface, Be sure to fill inboard ditch, If present. 
3. Oltlcal dip will have a reverse grade@from cutbank to outside edge of 

road to ensure flow will not divert outside of crossing. 
4. The rise in the reverse grade will be carried for about 10 to 20 feet and then 

return to original slope. 
s. The t ransition from axis of bottom, through rising grade, to fa!Jlng grade, 

will be In the road distance of at feast 15 to 30 feet. 
6. Critical dips are usually bullt perpendrcularto the road surface to ensure 

that flow is directed back into the stream channel. 
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Water Resourco Protection Plan 

BMP: Permanent Culvert Crossing Design (Culvert Orientation) 

A 

D 

HANDBOOK FOR FOREST, RANCH AND RURAL ROADS 

FIGURE 156. Prope,- C11lvert installation involves 
correct ciilvort orkmtatton, setting the pipr:: 8lig/Jt!y 
fJelMtr tlle .beet of the original strerun, arh1 .. bacJ{!Jll. 

friu and compncr.ing tho .till as it ia [)fc~ced over the 
culvert. InstaJJlng the inlet ton law io tlle stteDtn 

(A) can lead to auiw,rt plugqiri{J, yet rt sot toCJ /:!igh 
(R) flow cHn umtemut the inlet. J'f tl1e rnilvert ls 
placed too lligJ1 ill the fUl (CJ, Jlow Qt the rmURll will 
erode tlw tIU. Placed correctly (DJ, the culv8rt is set 
,'iliightly below the original 1itmam r,rac/e 1,i,:1d pro
tr..octed v,lith armor at the inlet ,md otitlet . CHIT/1:!l'ts 

msmliecl in lL'lll•bearing stream olJan.nels must be 
LUSet irJt.o tho sr.reambed suffioie11tly (>25% embed
df.id) r.o have B m1t11ral gravel bottom thro11gham tfu1 

r:ulven (Modilled tro111. MDfil,. !9.cH). 
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Water Resource Protection Plan 

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

SECTION 

h>!at I ou!lot 1rrnto-clio,l 
Almor 1n101 and ou!lfll to lop of 
~ulverl with rock rlprup 

f!:AN 

ln!ot I autlat protocuon 

: 3 tlm~, pipe diam 
:,. 

/-~":~~Y Olu ipat~r 

: 3 times pipa diam : 
' . :4 --: 
' . 
I I 

2 tlnlt'lS 
pipe 

diam 

Riprap installed to protect the inlet and outlet of a stream crossing culvert from erosion or for energy dissipation should be keyed i1 
the natural c/1annel bed and banks to an approximate depth of about 1. 5x the maximum rock thickness. Riprap should be placed al le; 
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 I 
newly conslrucled filf slope above. 
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Water Re1Jource Protectlcn Plan 

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

• Inlets of culverts end 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 shaH be protected wit11 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 al the outlet shoulcl be shaped to a 2:1 or natural slope prior to placing rock armor. 
• Rock used at culvert inlets and outlets should be a matrix of various sized rocks and rip-rap that range from a 3" dia. to 

a 2' dia. 
• The largest rocks should be places at the base of the culvert or fill. Incrementally smaller rocks shall be placed over 

the larger rocks at the armoring extend up the slope. Voids and spaces shall be back filed with smaller gravels and 
rocks. 

PIGURR 107/J.. Rlf)rdp lll111!1f AtCUJl'Glf o,wor(T.rocttaoo eom· KQIGt 111~ 
Z-,Hf) 

l,'Alll>SOO[ ,OQ TOl!tsT, M lfCli AND RIJl!AI, ROAD! 

FIGUJIB tO'ro. Iffpnp aa:m,r 4£ cr.vv«t angi 
{KlllJ:SI ll lJ rJ 8 /}QJlif, atJQ-3}. 

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 stream bed 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 (050) rock diameter with the largest 
stone sizes placed at the base of the riprap structure. 

• Ttie armor should be set into the stream bank 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 unstablo or ovor steepened bank and up the bank sufficiently to 
encompass the existing bank instability and/or design flood elevations. 

9/18/18 



Waler Resource Prot~ctlon Plan 

BMP: Rocked Ford 

• Rocl<ed fords are drainage structures designed to carry watercourses across roads where culvert crossings are not 
feasible or un-necessary. 

• In channel constructed fords shall be of appropriate material that shall withstand erosion by expected velocities and 
placed in a U-shaped channel to create a drivable crossing. 
o The road shall dip into and out of the rocked ford to minimize diversion potential. Const ruct 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 ttio road or around the rock armor. 

• The road surface at tr1e ford shall be constructed with dean rock. The rocl< shall be applied to a minimum depth of 6 
inches. 
o A range of interlocking rock armor sizes should be selected and sized so that peak Hows 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 Excavata tile keyway ancl armored area - Excavate a lwo to three-foot-deep "bed" into the dipped road surface and adjacent 
fi!lslope (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 Uie natural channel. At the base of the fill, excavate a keyway trench 
extending across the channel bed. 

o Armor the basal keyway - Put aside tho largest rock armoring to create the buttresses. Use the largest rock armor to fill the basai 
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 lh(i natural channel. 

o Armor /he fill - Backfill the fill face with the remaining rocl< r1rmor making sure the final armor is unsorted and well plar,ed, the 
armor is two coarse-rock layers in thickness, and the armored area on the fill face also has a "U" shape that will accommodate 

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

and the top of the fill face. 
• If water is expected during the lime of use, an adequately sized pipe shall be installed to handle the flow if present (min. 

6 inch). 
,.. The pipe shall be laid over the rocked ford surface. 
o Tho inlet should be at grade with the upstream flow. 
o The outlet shall drain onto the outlet armoring of the rocked ford. 
o A layer of clean rock/gravel shall be installed over the pipe lo establish the running surface or the truck road. 
o Following use, the temporary pipe shall be removed and the placed rock/gravel shall be graded out of the ford and used on the 

approaches. 
o No sinnificant Eilleration to tho bed and bank of the stream shall occur. 

• Road approaches to rocked fords shall be rock surfaced out to the first drainage structure (I.e. waterbar) or hydrologic 
divide to prevent transport of sediment using rock. 

• Bank and channel armoring may occur when appropriate to provide channel and bank stabilization. 
• Road approach rock and rock ford armoring shall be reapplied following use as needed to maintain a permanent 

crossing. 
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Water Resource Protection Plan 

BMP: Rocked Ford (Cont.} 

FORD: A rarge 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 Jarge rock. On large watercourses, rock Is keyed several feet fnto firm native 
soils. The road surface is rocked with 6'' of minus rock . 

1.Sto2 
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Water Resource Protection Plan 

BMP: Armored Ford [Fill} 

• Armored fords are drainage structures designed to carry watercourses across roads. 
• Armored fords shali have a U-shaped channel to create a drivable cros!,ing. 

o The road shall dip into and out of the armored ford to minimize diversion potential. Construct a broad rolling dip across the 
roadbed, centered at the crossing, which is large enough to contain the cxpcctP.d 10O•yr nood discharge while preventing flood 
flow from diverting down tho road or around the rock am1or. 

• The road surface at the armored ford shall utiliz.e native soils. 
• The ford'::, inlet slial! be rocked if a threat of head cutting exists. 

o Excavate the keyway - Excavaie a 0110 lo three-foot-deep "bud" into the inboard edge of the road 
o Armor the basal keyway •·· place various siz.ed rock in the constructed keyway to prevent head cutting. Use the largest rock 

armor lo 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 Excavato the lwyway and armored area - Excavate a two to three-foot-deep "bed" into the dipped road surface and adjacent 

fillslope (to place ihe rock in) that extends from approximately the middle of th-e 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. Al 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 io create the buttrei.;ses, Use the largest rock armor to ml the basal 
trench and create a buttress at the base of the fill. This should have a "U" shape lo it and ii will define the outlet where 1low 
leaves t11e armored fill and enters tl1e natural channel. 

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

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

and the top of the fill face. 
• !f water is expected during the time of use, an adequately sized pipe shall be installed to handle the flow if present (min. 

6 inch). 
o The pipo shall be laid over the arrpored ford surface. 
o The inlet should lie at grade with the upstream flow. 
o The outlet sl1all drain onto the outlet armoring of the rocked ford. 
o A layer of clean native sh□II be installed over tho pipe to establish the running surface of the truck road. 
o Following use, the temporary pipe shall be removed 8nd the placed native soil shall be removed and drifted along the 

( approaches. 
o No significant alteration to the bed and bank of !he stream shall occur. 

• Road approaches to armored fords shall be treated w ith seed and straw mulch out to the first drainage structure (Le. 
waterbar) or hydrologic divide to prevent transport of sediment pursuant to Item 18, Section ll. 

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

• Armored ford armoring shall be reapplied following use as needed to maintain a permanent crossing. 
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Water Resource Proter:tlon Plan 

BMP: Armored Ford (Fill] {Cont.) 

FIGURE 120. TJUS eJIDOJll(J nB cmssmgor a stQ(l!l: op2J~ara1 S£mQm 

was cau&tnlct9d' w provt~'e a low l?WGtmian~~ cmBSiag1)fhscr~bss. 
Daan a~1~yaipvoo ro moods'tns \10Juned!t~a1nta'n~taaJnntmit9 ~o 
poten1Ja1 ff1I sQ"eam CUVtBS/cm. ~~ 1l1J $1c,pt, lJQS llGeJJ b9QV,y IUillOC,B(l 

t11roogn th9 axm Gt tng crossmr, ro eontafll noor1 nows and '.f)tmraut trow.n
cuttmrf. Am?Omd J1Us CSlillOC be US-9100-nBhlJ~m:i.Ug .Sf.r9SW$, 

r'rAKD'&C>OHORiOR.57, R.Am:H lffD 'LUMl.AOAOS 
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Water Rosourcc Protoc:tion PIM 

BMP: Armored Ford [Fill] (Cont.) 

){ANDROOl: roR r o 1mrr, lVJIOli AND RURAL ROADS 

9/18/18 

F,!GUnE 11tD. W9Jqrat10IJWil(~1,m1· 

4 t.lHll uir.m,,o JJto t1-mua1.UU 
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Water Resource Protection Plan 

BMP: Vented Ford 

T€1'per road amnoach j 
to ensure loaded log I 
truck is abfe to pass , J 
without difficulty. -- ♦ 

Vented Ford 

Out-slope 
road. .,.. 

Extarrd rock armor 
to top edge of dip. 

• Scoor) oul channel spillway. 
• Remove existing perched fltf s. 

Dip road through 
a:<is of watercourse 
channel as specified. 

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

I~ ,o<~1n , . f\J 10'111 I . tr111Mi11111111dttpwtU' 

7 . (~~~~ 
--~------♦ 1r~ 

Extend rock armor fo 
top edge of dip. 
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LIP 
• Use smaller rock at liJJ of ford. 
• Fill voids with smaller rock to prevent piping 

around the larger rock. 

\ 
' ---- ... ---------



Wator Resomca Protection Plan 

BMP: Crossing Abandonment 

.. When fills are removed they sh,:1!! be excavated lo form a channel that !s <:1s close as feasible to natural watercourse 
grade and orientatlon, 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 /\ny temporary culv0rt crossing left in after October 15 or installed between October 15 and May 1 , shall be sized to 
accommodate the estimated 100-year tlow. 

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

F'IGURE 263. O!l toRd5 that tJ/9 t.o }Jt~ closoo (rJerommisaiODed), Bil strMID CTOJWJJ(l au/volt;; Md l1J1o should oo 
remov-ed. S.'tr01JJD crossing mm:ivatfallB ata bost performed using an excavn:tor. The origtnal dwro.1el 1;1lwuld be 
i,xcavared and IDdlumed down to tlwtonna- s>.n;ambad, with n chanoo! widthoqualorgreli!Bithsn the natural 
,;ba.ru.Uli a/Jr.ive and oofow tlw crosBiD(J, BidJU;k)pes sl1ould ha laid httak oo a stable angle, typioally a 2: l (50%) 
uradiant Cff laS8. Spoil. Cf!.ll be BJJdhatlled off.aito or ,stored Oil Ibo m11.d brmall Rdj809nt the Gro6sinJ,1, pml1id6d if i1t 
p!itcel.i and P.tabilized wb ar<J it will 110r. erocle or [ail and e!l tar f,he &.-tream. 
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Water Re:Joutce Protection Plan 

BMP: Permanent Crossing Decommissioning {Cont.) 

• Excavating and removing all fill materials placed in the stream channel when the crossing was originally built 
• Fill material should be excavated to recreate the original channel grade (slope) and orientation. 
• The excavated channel bed should be as wide, or slightly wider than, the original watercourse channel. 

This can be better determined by observing the channel width of the watercourse up slope of crossing to 
be removed at a point in which the crossing or any other disturbance has not affected the natural channel 
slope and width, 

• lf 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 
frorn discharging across the freshly excavated channel sides!opes. 
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Water Resource Protection Pfan 

BMP: Rolling Dip Design and Placement 

• Rolling dips are drainage structures designed to force surfrice water to be drained from the road su1face. 
• T he road shall di.pinto, and rise out of. me rolling dip to eliminate the potential of road surface runoff to run further down 

road way. 
• The rolling dip shall be constructed with clean native materials or rock surfaced where specified. 
• The rolling dips outlet may be armored to resist down-cutting and erosion of the outboard road fill. 
• Do not discharge rolling dips into any areas Iha! show signs of instability or active landsliding. 
• If the rolling dip is designed to divert both road surface and ditch runoff, block the do,vn-road ditch with compacted fill 

in order to force all ditcli flows tt1rough the trough (low point) of the rolling dip. 

BM P: Rocked Rolling Dip Design and Placement 

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

• The road shall dip into, and rise out of, the rocked rolling dip to minimize diversion potential. 
• The rocked rolling dip shall be constructed with clean rock that is large enough to remain in place during peak flows. 

Rock size shall vary relative to the anticipated flow through the dip with larger rock used in location where greater flow 
is anticipated. 

• The rocked rolling dips inlet and outlet shall be armored to resist down-cutting and erosion. 
• The entire width of the rocked rolling dip shall be rock armored to a minimum of 5-feet from the centerline of the dipped 

portion of the rolling clip. 
• lf a keyway is necessary, the rocked rolling dip keyway at the base of the dip shall be of sufficient size, depth and length 

to support materials L1sed in the rocked rolling dip construction back up to the road crossing interface. 
• Do not discharge rolling dips into any areas that show signs of instability or active landsliding. 
• If the rolling dip is designed to divert both road surface and ditch runoff, block the down~road ditch with compacted fill. 
• The rolling dip should be designed as a broad feature ranging from i0-100 feet long so that it ls drivable by most types 

of vel1icular traffic and not significantly inhibit traffic and road use. 

PiCIDRE :14, /I Q!J.<.s.l? 'rf!:UI 1r<lUJ[HJJP; Wlla't!lll6 ,l'l!lll1'lf rl,0 u_O·mll1~Pf,ffl~(Il.1 i., tllllT~llg dJ,/~1!11\'lliQ/ J)llfcmt~Uiilf,Jdf 
lll.lll tno;iJ1/)!C!ICIUngro'1<1Ql),11Ut~lc!JJQ14¢ Ip f10{i><i!mflli/.UpaX1$.. TT~h'IV"' fl(IQO!lllP 117111'tt.f81(1\(!i,!l~(/(9UQ(I\) C'!l!I 
•t>PW~/IIJM;!if llf(Of~ nf~lllll', a.m1 t1141) flli,'!d0\¥1) /0 l~ tl.i,iol!~ !Oi(,1 Vr.1il41.1'11e <tf.'llWrl 1»,1c~o~mug11 Ula( I /~r,,x 

(,l.l/.!(.:>/ll(!!<l ll)' ncmrnl !JMll'i!g. 1/Elt 1'"111~a...ip (!lSt It,~ tJlll!Cl//111) no{lctja(G Qpl/MU!l1 /0 l!Olm)J 11ntll~ n,. /i'IHWAM~
~~,,,,,, tc,;,dip UlS ,mQtt~ uo 3,. In 6~ (W)llt~itl!:11 lil!> llP·l<>adQT!lll~ rl.!rtm 11 wtlfClrala /.>IOl"llb', 'l'll9 ,tp llitlUUcA.!l<lb9 oias 

'1JJp«1 t11Jl&:1r;rult to,.,,, setl-cill!lllln!l, mr.~o~ ftlfl!l/ll!ll/1 ill;=,1;rrown<'m11i1(1 <4 s,milla!l ,tifpa;r!UAI in 1.1,a ,/Jp;u.;:;(lifalt~n 

a111111B&M;RO.IJ}. 
~~~O!:OOl f(';it ro;t\t, ;;A}({.!"'! ~~D iH,i~.\~ ~140'.:-
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Wator Resource Protectlo11 Plan 

BMP: Rolling Dip Design and Placement (Types) 

'fypB 1 Rollina Dip 
(Standard) 

'Type Z Rolling Dip 
(Tb.rauyh-auc or thick berm rood reacbea) 

Type 3 Rolling Di11 
(Steep road gmde) 

PIGtffiE :!6, Iml/JJg!llp rfl»' 

W.lID&0Ot VO!l TOR[5T, RAl{Clt MID Rtlll/i I. ROAD'S 

TW)e 1 rolling dips aro wild ~rG road grad4S ate le~ th~ about 
1 i-14% and road runoff is not am1Ine<I by o large thl\10gh mt or 

b~n11. Thg Ml~ of th.> dip s.l\lluld ho piirpendkul1w to tha 

n,,w alignment and slop«l 81 3-4% across the toad 
trMC!. Ste&f1 roads will MW forigqr Md mor'11 abrupt 

dip dlm,msions to dQVGloP, t11V1JrYiA g@dQ t'1rorigh 1h11 
dip axis. ltw r<1ad tttiad Md/or the dip butl.it (an 
b(> rockbd to protect against grosion, if ooooed. 

Type 2 rolling dips ~ire COl1$lructetl on roads up to 12-14% grade 
where ther41 Is a throuoh OJI up to 3 feet tall, or a wide or tall 

b41m th<.1t ()thGlrwise blocks ro~ dmhiag41. ThQ. berm t1r 

n<'ltil/P. through cut material sl)oukl be removed tor~ 
length of ~ <lip, or &t l11<.1st through the -,xis of tho diP, 

tb the qxti.mfnQ~l to provlcfQ for unintQrrupt.;d 
dr11ir,ag" qnto thi.t ad)ati.tnt 1lope. The bclm1 and 
sloi» material c11n ~ ~avatoc.l and M<lhMd, 
or the matHial can b.i ~!dQ(Zlst onto 011U,,Q slopes 

up io 45%, prov!Ckld it wlll not &ntM a strei1m. 

T~~ 3 rolling dips are ulili~ where road grades are ste~ than 
~,ut 12% and it ls not fii!oasibklto clewlop a rewrs~ 

gr,,dq th4t will a-Isa allow pa.ssago of~ d,Qslgri 
vehicle (st~ road gr-,des rqqulre mOfQ abrupt 

grad" roversals that some vehklas may not be 
ablo to tr,wers«i without bottoming out). 

lnstoad of rofylng on the dip~ grade rQversal 
to turn runoff off thQ road»d, the road 

b buUt with an "~geratod out:slopo of 
6-8% a<:ro~s th11 dip aids. 'Road runoff is d,:iitect~ 

obllQuely across thQ dip axis and k sh~ off tho QUtsloped 
~action ratht>r th.ffl continuing clown the stMp road grndl?, 

9/18/18 BMPs .ll1d Tha!J1 ,n,,. 



FlGUlU~ 33A. 
Rol/.ff)g dlp CW· 

acn.1.ted. an a rock 
liU.lfsced. mral road 
Tl1s rolling dip 1ep

(BJJ8llts a chang9-
m-gmde Blony the 
road 1U.(]11.£11ent ;;tmi 
aCG to diilalwga 
warar tliat JUJJJ 
1.,YJ!U1cted on, ar is 

fklwmfl da1:vn. the 
rood surfBce. Tlus 
fOa(J W 811 maw tit' 
oouverr:ecl tram a 
high Inainil'.Dlll109. 

mslcped. dJ.rt:hBd 
roed to a !ow rn&iJ
wnaa·&, au tsloped. 
road wtt.Jt rallwg 
dips. 

FIGUilE JJB. 
This ll frle v ia w of 
an aublaJ)ed road 
1.ilrnw.c; that tbe 
1olb.ng dip daes 
not l1ava to ht> 
deeJ) (I[ ,1t1mpt lo 

reveJRe road grndci 
GUrl etfectivaly 
drain tile wed 
sutfsoe. nus O r,t
slopsd forestwad 
J1.a5 rolli.tig diJB 
that allow ml tra.t
JJc types w uavel 
t.he ro uto without 
cJ1ung111g sp,;oo, 

Wafor Resource Protection Plan 

BMP: Rolling Dip Design and Placement 
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Water Resourco Protection Plan 

BM P: Waterbar/Rolling Dip Combined with DRC 

HANDBOOK FOR FOREST, RANCH ANO RURAL ROADS 

FTGURE3G. 
WaterbatS ar9 atton Ul18d co dtlilll sur
.ta.ce ruJJOftf:rom ssasanaz, UJlSuctaced 
road.<;, Bee au.so thsy Me easily broken 
down 1Jy118hlc!os. waterban, are o.llly 
used on wiSUitaced roads wherB there 
Is little or no wst weatlleJ' tramc.111 thts 
pbotD, a w&tru-bsr lilfd dltCh reliet cu.I. 
vert are u.,ed to drain all road 6llrtaC9 
and d1tah runotr trom tho l11BJoped road 
p11Bm. 

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

FIOUJU: a36. 'frnlBc 11nd 8Urfa09 ru.rraff from gnH1eJed tOlldY olhJa producOIJ sUJf;;;o.o emslo11, tuTUd runoff 
1md l1IJti .~edUJlBnt trruu;pozt that c'/Ul be dwiwred lo stroams. Where d/tchee c-ao't ba ol/mf11at~, 1111dfn.1aut 
trnp.~ m1rl roadsida settling bllM11 mm llfl ingtaIJ/Jd fn oapturo and ramavo Juoot of tho orcxtdd -timant, 

Thls ~!I biL9in /ul9Jx,ou OOJU;t;rrJi;too nit:,ng the iasioo ditah }U.'lt hofom II stroam aros/lfn._q ru1V11Tt ln/Dt 
(see arruw}. Rrodod oodun8llt trom t-ba road IIDd dircb sra dqpoe.t8d Ill the, baatn bl!f019 /Jaw JI mlMsed 
r.o tllll ,:tream. f'inasl.'<11.lJlOnts liavo ti/lad 11/iout 113 of thi& ba1;in 114d Vll()'OtatiOll fa• rmw r,rowil.lg. SBClimellt 
b11sim; 1eq1tite pe1iodia1uaint.ru1arwo to 111ai11t1w1 t.b.air sto111ga capacity. 

IIIIMOIIOOI': FOIi rom:sr. RANCH ANll llUIIAL ROADS 
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BMP: Road Outsloping 

9/18/18 

Water Resource Protection P!an 

sl:Ulpe cl:.an{TfW 

as'the toad trav
els Ulrough tbe 
lan.dsOflp&. Fo1· 

~:::~~._~ thtou(!ll S'tti.'l~qht 
.reaches ,-wd a 
tia.t or sttg-nuy 
iM!apad shape as 

lt goes Ult6flgh an. 
out-Bide cmve. The 
road may lrnve illi 
autiilope of 2...J~ 
acmsfi we trnve:I 

stu1tice w1t11e me 

srroulde.r Is more 
s tee1-11Y oufslor-"ed 
In ensure ro1wff 

nnd sedHneu f wtli 
leave U1e roacllJecL 



Water Resol1rce Protection Pinn 

BMP: Steep Road Drainage Structures 

FIGURE 55. SteeJJIOBdS that go strrugnt up()[ dOW11 El hill.£Cide are very d111Jcuk to drain Thia steep, fRlI 11ntH08d developed a 
through cur cross section that was dral.!led using lead out dirohea t.o c!Jieat nmoff otf the raM and onta tll8 adJacen~ vege~d 
.blllsfdt3. The road was noutslopect" to dr81I1 runoff to tho rlgllt mde, 8.!ld t.M lead aut di toll was ru1ft slightly steeper than tlla rosd 
grade, to b6 sBli-ClOOJling. Four lead out ditc:hes llave .IJeai ronstructoo at 100-(oot 1nt8IV8.ls to the bottom of the lJlll$lde. 

,u•,DWO~ ro~ romt, iU.ltCrl MD ,uw. WADS 
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W<1ter Rosource Protection Plan 

BMP: Ditch Relief Culvert 

o !ns!a!I ditch relief culverts at an obhque (typica!ly 30 degree) angle to the road so that ditch flow does not have to make 
a sharp angle turn to enter !11e pipe. On low gradient roads {<5%), where ditch flow is slow, ditch relief cuiverts can be 
installed at right angles to the road. 

• Install ditch relief culverts (DRC) to outlet at, and drain to, tl1e base of tl1e fill 
• If it cannot be installed at the !Jase of the fi!I, install the DRC with a grade steeper than the inboard ditch draining to the 

culvert inlet, and then install a downspout on the outlet to carry the cu!verted flow to the base of the fill slope or energy 
dissipater material at outlet to prevent erosion or the outboard road fill. 

• Downspouts longer than 20 feet should be secured to the hillslope for stability. 
• Ditch relief culverts should not carry excessive flow such that gullying occurs below the culvert outlet or such that erosion 

and down-cutting of the inboard ditch is occurring. 
• Do not discharge flows from ditch relief culverts onto unstable areas or highly erodible hills lopes. 
• If the ditcl1 is on an insloped or crowned road, consider reshaping road outsloping to drai'n the road surface. The ditch 

and the ditch relief culvert woulcl tl1en convey oniy spring fiow from ihe cutbank and hiilslope runoff, and not turbid runoff 
from the road surface. 

ROAD $tllFACI! 

FIG ORE 48. 1'lle el&.m-ents ota-1,raperJy fm;tEtll(lcJ 
.dttd:t. reJjet cnllv@rtl 'I'.119 oulve.ri i1J anglecl at alxmt 
30 degrf!e.r;t.o .the roatia.Ligllme:nt to lw]p caprure 
now and prevtIDt culvert pJuggmg orero;110.a ot the 
iii.let aree. lt ls set at t,he 1Ja.saot too !Ill (ldelillyJ or 
with a gmde s.llfj}ltJJ steeper.than tba gracfe of ttie 
OOI'l.Ll1butmg a/tch(.b.utnevet wftll a glEld{;l less than 
2 percent} (U"S'DA.~ros, WlI3), At a 1ni.ni.I~1Jtm, the 

grRd,nJtthe dltn1ne1ietmI1verts11onld be srrtnctent 
to prevalit sedlme.nt aactu1ullat1011 at: tlte f1;1let or 
depostttou within we culvert Jtse.Jt (lt should be 
saJ.tcleanJng) (fJSJJAr.'jCS, 1083). 
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BMP: Waterbar Construction 

FIGUR8 40. Wet8Ibars are oonstructed 
on unsuztacad forest and rs.acJJ. roads 
that will have llttla ar no tratnc during 
the wet season. The waterlru' lillDuld 
bB t#xtaadea to the cutbanlc to Jnteroopt 

all dttah fl.OW (1) and emmd beytJDtJ 

the slum let er of tho mad. A b8T'111 (2) 
nm5t blocR and prevemt d.Lt.c/J llow 
fmill contID.uJng dovm tlle road d.lll"l1lg 
:Bood Dows. Th,o axasvated W8terb.rir 
(:i) 81l0I1ld1Je OOJJBtruoted to be Sell· 
c.1e8ll.iJlg, typtcaJly with a .w O .sLcaw to 
the road slignmen.t with too oxcaw1ted 
materiru berme<t on are doW1lhlll gmde 
of tllf¾ road (rJ). Wtttershe,ulct Afw~iy~ be 

dLschMgad OD.to t11e downhJJl s/ilaan 

a stable slope protected .by vegetadon. 
Rock (shown 1n th.e 11gure} &hould not 

be 11ec.'&.8Sfil'Y it warerbars am £.JJaOBd 
closo enough w prevent. sertous ero
s10n. (6J The 0f0$Sd1Jt:h depth (6) and 
i!Vtdtll (7) mWJt RUOW VtWfde CTOSil-0!/11[ 

without dostroyrngtae tr111atian afthe 
drstn. Ssuer8laJternatB types otwet.er
b8IB are pa5Sihle, tncludtJJ.g one that 
drn.ins only UJ.eroad surtlJM (not the 
dltul)), and one that dr811l8 the road sur
face into the insLdo dltall (BC:MF. 199 t). 

.,.. ,.,...,..... 

-... 
,. ~ ~· .. ~: .. 

.. ~ 

' ,. 
.. .. . ,. 
I 

·- ~ 
t,.. .,,.,..,.., 
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Water Resource Prot()ctio11 Plan 
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Water Resource Protactlon Plan 

BMP: Unstable Fill Removal and Treatment 

FIGURE 230. Them ost casr-sffective tr-satment for tmStable flHs along tba mttsi.ds of a forast, raoah. or 

rural road i& Simply the direct exasvRtlon of tbe uDseeble numu-ial. Ii road width i9 too ruurow~ sdditional 
width am often be-dorir;r-ed from cutting into the bank. The axcsvattan tmou!d encompsss tha u.w,Jabl.e .tU1 
materials, bagi,n..niag at: the iDB.ide anwk or scarp, and exte.ndi.ng out ruid do~-vn the fill elapa fill far as pos• 
sible. El:,r proper srnfa.oo clrains[Je,. ff.lld to mtrieva most of tho unstab.19 ~ the ~a'llsrion ,should have s 
concave protil,e when compleurd. T ypically; the bulk of the tiU is w i thin 20 to t5 feet of the 01:Itslde edge of 
the rof¾d and is easily mm:1hed hy a mid.sized e.itcavata.r. AnJ7 remainlng f1ll is likely to be small ell011gti that 
it wi.H notfail or travat tar onough to roach the stream. 
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BMP: Unstable Fill Removal and Treatment 

Existing Falling Road Fill 

Fa1ling/Unslable Fill 
Malarial 

9/18/18 

Water Resour<:0 Protection Plan 

Ro3(1 liu11ac11 

BMPs ;,ml Diilgrcms 



BMP: Unstable Fill Retnoval and Treatment 

Excavation of Unstable Fill Material 

Oroppe(l fJ: 

Fill material to Ile 
excavoJed 
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Water Resource Protection Plan 



Water Rosource Protection Plan 

BMP: Unstable Fill Removal and Treatment 

Erosion Control Measures on New Fill Slope 

StakooWallles 

~ 

9/18/18 

f1 o;uJ s ur race 

Grn!IS~ nn 
Exposed Soils 



BMP: Rock Armor Cutbank 

HANDBOOK FOR FOREST. J!AllCH Mlfl RURAL ROADS 

BMP: Rip .. Rap Size Class Table 

TABLE 25. Standard classiftcatiou and gradation of rtpmp by size of rack1 

Min 
3,7 6.7 

Clas.$ Il 601b 6.6 7.8 8,6 

Oleee m 150 lb 12 7,3 10.6 11.6 

C.'la!!ll lV 3001b 16 0.2 13.0 14.6 

Class V l/t fOll 18 11.0 1a.s 17.0 

C!a.ss VI 3/8 ton 21 13.0 18.6 20.0 

Class VH ½ton 24 14.6 2~,0 23.0 

ClastrVIll 1 ton 30 18.6 26.0 28.6 

Class IX 2ton 36 22.0 31.6 34.0 

Class X 3 ton 42 26.6 36.6 40.0 

'Lagassr. et .)J. (2006} 
'Equ!va!f'nt to ~ph,1ni.:al uia!'neit!J 
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Max 
6,9 

10.6 
14,0 

17,6 

20.6 
24,0 

27.6 

34,6 

41.6 

48.6 

Water Resource Protoction Plan 

Min 
7.8 
11.6 

t5,o 
19.6 

a:J,6 
27,6 

31,0 

39.0 

47 0 

64.6 

FIGURE 52. This 
w~ ll1Jd par~n• 
WllI;r unstllble rut 
r;Jope on ti newly 
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Water Resourco Protection Plan 

BMP: Storage Bladders 

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

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

• Bladders shall not be used unless the bladder is safely contained within a secondary containment system 
w ith sufficient capacity to capture 110 percent of a bladders maximum volume in the vent of bladder failure. 

• Secondary containment is recommended in the form of a dirt berm, containment pit, combination of both, or 
impermeable material with skeletal support. The containment should be capable of holding 11 O percent of 
the bladders volume. 

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

• Secondary containment systems that are exposed to precipitation shall be desigtied and maintained with 
sufficient capacity to accommodate precipitation and storm water inputs from a 25-year, 24-hour storm event. 

• Bladders and containment systems shall be periodically inspected to ensure integrity. 

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

BMP: Cultivation Site Restoration 

• Remove all cultivation and associated materials from designated cultiwition site. 
o This include;; p!nnt mass, mot balls, potting containers. cultivation medium and an>' materials associated with the 

preparation, cultivation, and harvest of commercial cannabis. 
o CL1ltivalion medium removed from the silo s!)all be stored/disposed of in compliance with Order conditions related to 

spoils management. 

• All disturbed and/or unstable slopes shall be stabilized and returned to pre-project conditions. 
o Slopes shall he contoured as close as feasible to natural ~1rndo and aspect. 
o Temporary erosion control shall be applied lo prevent sediment run-off. 

• Soil exposed as a result of project worl<, 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 plan ls chflmcteristic of the local habitat shall be l!sed for revsgetalion when implementing and maintaining 
cleanup/restoration work in riparian and other sensitive areas. 

o Native forbes and grarnminoids shall be planted to replace sediment stabHization, sediment filtration and nutri,mt 
filtration 

0 N;;11ive 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 \he riparian stand shall promote: 1) shade and rnicroclimate controls; 2) delivery of 
wood to channels, 3) slope stability and erosion control. 4) ground cover, and 5) removal of excess nutrients. 
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