WDIBH - IB170595C0HUM

Water Resource Protection Plan

RECEIVED
JAN 92020

Humboldt County /
\_ Planning Divis:on

WDID# - 1B170595CHUM
180101050601TRC314

APN 217-244-007; 217-251-003; 217-244-004; 217-225-007

Prepared by:
Timberland Resource Consultants
165 South Fortuna Blvd

Fortuna, CA 95540

1112412017
Revised: 5/01/2018

IBOIBI050601TTRCI 14




WDID# - 1B1705950H1UM

Purpose

This Water Resource Protection Plan (WRPP) has been prepared on behalf of the discharger, for the
Humboldt County property identified as APN 217-244-007; 217-251-003; 217-244-004; 217-225-007, by
agreement and in response to the California Water Code Section 13260(a), which requires that any person
discharging waste or proposing to discharge waste within any region that could affect the quality of the waters
of the state, other than into a community sewer system, shall file with the appropriate regional water board a
Report of Waste Discharge (ROWD) containing such information and data as may be required by the Regional
Water Board. The Regional Water Board may waive the requirements of Water Code section 13260 for
specific types of discharges if the waiver is consistent with the Basin Plan and in the public interest. Any
waiver is conditional and may be terminated at any time. A waiver should include monitoring requirements to
verify the adequacy and effectiveness of the waiver's conditions. California Regional Water Quality Control
Board, North Coast Region, Order R1-2015-0023, conditionally waives the requirement for the property owner

et

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

Methods
The methods used to develop this WRPP include both field and office components. The office component

consisted of aerial photography review and interpretation, existing USGS quad map review, GIS mapping of
field data, review of on-site photography points, streamflow calculations, and general planning. The field
component included identifying and accurately mapping all watercourses, wet areas, and wetlands located
downstream of the cultivation areas, associated facilities, and all appurtenant roads accessing such areas.
An accurate location of the Waters of the State is necessary to make an assessment of whether potential and
existing erosion sites/pollution sites have the potential to discharge waste to an area that could affect Waters
of the State (including groundwater). 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-}. The field assessment also included an evaluation and
determination of compliance with the Standard Conditions per Provision [.B of Order No. R1-2015-0023. The
water resource protection plans required under Tier 2 are meant {o describe the specific measures a
discharger implements to achieve compliance with standard conditions. Therefore, all required components
of the water resource protection plan per Provision 1.B of Order No. R1-2015-0023 were physically inspected
and evaluated. A comprehensive summary of each Standard Condition as it relates to the subject property is
appended.
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Property Description

The property assessed is four parcels totaling approximately 337 acres, located in Sections 03, 09, & 10,
128, R5E, HB&M, Humboldt County from the Black Lassic 7.5 USGS Quad map. The property is located
approximately 2.5 miles Northwest of Blocksburg, California, and is accessed via private roads off of
Alderpoint road. Vegetation on the property consists of grasslands, oak woodlands, and Douglas fir
timberland. The property has a primarily south facing aspect with an elevation range of approximately 2,200’
to 3,200' above sea level. The project area contains un-named watercourses and portions of Cooper Creek,
a tributary of The Eel river.

Project Description

There are currently five active cultivation areas located on the property, two proposed locations, and one pre-
existing legacy cultivation area. The active cuitivation areas are described as Cultivations Area A, B, C, D
and E throughout this report. Cultivation Areas A, B, C, and D occur on flat areas that have been modified
[through grading] in the recent past to accommodate cannabis cultivation. Cultivation Area E is situated on a
natural flat area. All cultivation areas have slopes ranging from 0-5% with surrounding slopes ranging from
10-35%. All water has been historically obtained from an on-property, off-stream, pond. Parameters of each
cultivation site can be found in the table below:

Table 1: Cultivation Site Pargmeters.

35,690 19| 50 [CHI]

A
C 9,189 10 80 [ClI]
D | 25,390 TV R 50 [ClN
E 5,590 26 40[Cll
_ Proposed ' e
Cultivation Area A ORI o e
Proposed

Cultiation B | 55480 20 230 [Cl]]

Legacy Cultivation | ag a4/ R T
A lion 810 i) . 110 [CHl]]

' Area refers to the total land disturbance area, The total cannabis canopy area may vary considerably than
the disturbance area. Further details can be found under ltem 1 below.

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

180101850601 TRE3 14



WDIDH - 18170595CHUM

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 are necessary to prevent, minimize, and mitigate discharges of waste to surface water: 1) just prior
to Qctober 15 to evaluate site preparedness for storm events and storm water runoff, 2) 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
hitp://www.srh.noaa.gov/forecast). Sites requiring monitoring are indicated as such within the WRPP

Mitigation report in the follow pages.

Monitoring Plan Reporting Requirements

Order No. R1-2015-0023, Appendix C must be submitted to the Regional Water Board or approved third party
program upon initial enroliment in the Order (NOI) and annually thereafter by March 31. Forms submitted to
the Regional Water Board shall be submitted electronically to northcoast@waterboards.ca.gov. If electronic
submission is infeasible, hard copies can be submitted to: North Coast Regional Water Quality Control Board,
5550 Skylane Boulevard, Suite A, Santa Rosa, CA 95403,

Assessment of the Standard Conditions
Assessment of Standard Conditions consisted of field examinations in the winter of 2017/2018. The

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

to follow,

Summary of Standard Conditions Compliance

Site Maintenance, Erosion Conirol, and Drainage Features YIO/NK
Stream Crossing Maintenance Y[/NKX

Riparian And Wetland Protection and Management YLI/NK
Spoils Management YI/NJ

Water Storage and Use YXI/N[]

Irrigation Runoff YIXI/N]

Fertilizers and Soil Amendments YK/NI]

Pesticides and Herbicides YIXI/N[]

Petroleum Products and Other Chemicals YXI/NC]
Cultivation-Related Wastes YX/N[

Refuse and Human Waste YLI/NEK

SZEPNO G RN
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Assessment of the Standard Conditions (Cont.)

1. Site Maintenance, Erosion Control, and Drainage Features

Roads
Roads are being classified as “permanent” (used year around), “seasonal” (being used primarily during
summer months), and "trail” (being used for occasional access to features on the property).

Permanent roads consist of a well-constructed ranch road network. This road has a rocked surface and was
found to be in moderate condition. Overall, the road was shaped well with appropriately located drainage
structures, however multiple features require maintenance. Multiple erosion control feature instaliation sites
have been recommended including installation of rolling dips, rocking of watercourse crassing approaches
and re-surfacing sections of road. Several site-specific locations have mapped and addressed in the
Mitigation Report referenced as Sites 05, 18, 19, 21, 22, 23, 26, 30, 31, 32, 36, 39, 40, and 45.

Seasonal roads are located on every parcel of the property and consists of a well rocked and maintained
ranch road. Overall, the seasonal roads are shaped well with appropriately located drainage structures. One
location, referenced as Site 14 requires maintenance to an existing rolling dip. The sections of seasonal road
on the other parcels of this property are short sections of road with no erosion controt or maintenance issues
observed. See General Recommendation #1

The property contains numerous trails that have been used to access cultivation areas, springs, and water
tanks. The majority of these trails are only used occasionally and show minimal signs of vehicle traffic. Trails
that are mapped are those trails that have been maintained and are drivable. These trails should be inspected
periodically and water bars established as required.

Cultivation Areas
Cultivation Area A is located on a graded flat with slopes less than 5% and adjoining natural slopes of 19%

or less. Due to close proximity to a Class Il watercourse near this cultivation area multiple erosion control
recommendations have been made to improve drainage of this area. It has been recommended to install
straw waddles around the northern and southern edges of this cultivation area and referenced as Site 51.
Cultivation Area A had no signs of surface runoff but was designed in a way that surface flows would be
captured by a french drain and drained towards an area away from. Most of the exposed soils within this area
were either rocked or mulched.

Cultivation Area B is located on a natural flat area that has been expanded through grading. Graded areas
have slopes less than 5% with adjoining natural slopes of 15% or less, The site was relatively well drained
and had mulching on the entire area at the time of survey. No erosion control or maintanence sites have been

determined for this area.

Cultivation Area C is located on a graded flat with slopes of less than approximately 5% and adjoining natural
hillslopes of less than approximately 10%. The graded areas were found to be in good condition. However, a
large portion of the cultivation area is within the riparian buffer zone and is planned to be removed prior to
10/15/2018 referenced as a cultivation remediation area on the site map.

180161650601 TRET 14
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Assessment of the Standard Conditions (Cont.)

Cultivation Area D is located on a hill slope ranging from 5-10% grade. No erosion control or site maintenance
recommendations have been made for this area. Due to close proximity te a Class Il watercourse a 9,463ft2
section of cultivation area will have to be removed prior to 10-16-2018. Refer to Site 52 on the site map and

Mitigation Report.

Cultivation Area E is located on a natural flat area with outdoor potted plants. A Class 1] watercourse is
adjacent to this cultivation area which has resulted in the recommendation to remove approximately 2,624ft2
of cultivation area in this location. The discharger was informed and referenced on the site map and Mitigation

Report as Site 53.

Proposed Cultivation Areas - There are two proposed cultivation areas located on this property, referenced
as Proposed Area A and B on the Site map. Proposed Area A is located on a natural flat area with vegetation
consisting of grasses, no erosion issues observed at this area. This proposed cultivation area has riparian
buffers of 230ft to a Class Il watercourse to the southeast and 230ft o a Class {if watercourse to the northwest,
Proposed Cultivation Area B is located on a natural flat with vegetation consisting of grasses. No erosion
issues were observed at this area. A wet area was observed approximately 110ft to the west which results in
a Class lll watercourse. A second-Class It watercourse was observed 100ft to the south of this area.

Legacy Cultivation Area: The legacy garden is approximately 2 acres of area situated in a mature oak
woodland with an approximate slope of 20%. The area has been inactive for more than a decade. No erosion
or site maintenance issues were observed at this location. This area is situated between two watercourses
with a Class Hl 120ft to the north and a Class 1l 110ft to the southwest.

2. Stream Crossing Maintenance

There are 24 stream crossings located on the property. Of these 24 crossings, 11 are functioning adequately
and are appropriately sized for a 100-year storm event. The other 13 crossings are either not functioning
adequately or are not sized for a 100-year storm event and shall require either replacement or removal.
Further details can be found in the Mitigation Report to follow. See General Recommendation #3 & #5

180101850601 TR 14
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Assessment of the Standard Conditions (Cont.)

APN 217-251-003; 217-225-007;
Method for 100-year flood flow (A< 2 217-244-004; 217-244-007

Te = 60({11.9 X L3)IH 1*0.385 Qg = CIA exsisting proposed dersized?
nnel|ation cemﬂ Return-
leng|differ] ra- Pariod 100-yr flood
th qo|encejtion Runoff | Precipitati Ares flow
Crossing top | (ft) | tim Jcoefficient on (acres) (cfs)
No. L | H |Tc < & A Q100
1 1 0.35 3.35| 6.8851975 8.1 12.0 18.0 yes = 1.0
2 2 .35 335 8.0154355 9.4 12.0 18.0 yes 2.0
4 3 0.35 3.35] 12.703118 14.9 24,0 24.0 no 4.0
6 4 0.35 3.35(6.8807400f 8.1 8.0 180 no 6.0
7 5 .35 3.35| 14.034309 16.5 24.0 240 no 7.
8| g 0.35 3.35 7.7142102 9.0 24.0 180 | no 8.0
| 7 0.35 335 6.7623008 7.9 24.0 18.0 no 9.0
10 8 0.35 3.35| 7.4215589 8.7 18,0 18.0 no 10.0
14 9 0.35 3.35| 28.776657 33.7 24.0 36.0 yes 11.0
16 10 0.35 3.35] 12.816219 15.0 24.0 24,0 no 16.0
17 11 0.35 338l 12767367§  15.0 18.0 24.0 yes | 17.0
20 12 .35 335| 18.408458) 217 4.0 24.0 no 20.0
27 13 0.35 3.35) 9.4019866 11.0 24.0 24.0 no 27.0
28 14 0.35 3.35| 19,47562 22.8 18,0 30,0 yes 28.0
33 15 0.35 3.35/ 20.217496 23,7 24.0 30.0 yes 32.0
34 16 0.35 3.35| 2.8792696 3.4 18.0 18.0 ne 34.0
38l 17 0.35 3.35| 21.034203 24.7 36.0 30.0 no 38,0
42 18 0.35 3.35( 10.230907 12,0 24,0 24.0 no 42,0
43 19 0.35 3.35| 104.7113 1228 | 48.0 60.0 yes  43.0
44 20 0.35 3.35( 11.08614 13.0 18.0 18,0 no 44.0
46 21 0.35 3.35| 124.56666 146.1 30.0 60.0  yes 46.0
47 22 0.35 3.35(3.1173783 3.7 df 18.0 no 47.0
48 23 0.35 3.35| 2.2839656 2.7 12.0 18.0 yes 48.0
tar in Tc or for 10 min, whichever is farger; convert to inflr for input as T . |
G, Usz_ | CU48 | cuss | _©uUeo | TR
} 5.8 116 20 32 a7 66 89 116
Magnitude and Frequency Method for 100-year flood flow (A > 100 acres) 100-yr flood flow Qyqq (cfs)
Basin ) Argls Avg. A‘nnuai . Kads Marte | Gent
Area maxim'um Crossing B Prec‘ipuatmn Elavation dil < @ 3 g
{acres) | elevation | elevatian (mi’} {infyr) (f/1000) § Coast' ' | Sierra east® | Coast®
No.§ Crossing A { (fy” A P H {NC) {S) (NE) {CC)
1 50 483 3900 2400 0.758 62 3.15 395.8 | s519.7 | 1058 | 337.3

*To estimate discharges for brigges, use elevplions along watercourse al o5 percent and 10 percent of vwaler-

course length from crossing fo drainage diide, respectively, instead of using maxtmwum and crossing elevations. See befow for M&F equations
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Assessment of the Standard Conditions (Cont.)

3. Riparian and Wetland Protection and Management
Assessment of the property concluded that portions of Cultivation Area A, B, C, D, and E are located within
100-feet of @ Class | watercourse and or 50’ of a Class {if watercourse.

Cultivation Area A has approximately 1,700ft? of cultivation area that is located within 100 feet of a Class I
watercourse. During the field assessment this area was flagged and it was determined that drainage of the
area would not have a significant impact to water quality. It has been recommended to install straw waddles
around the narthern and southern edges of this cultivation area.

Cultivation Area B has approximately 4,354ft? of cultivation area that is located within 100 feet of a Class |i
watercourse. During the field assessment this area was flagged and it was determined that drainage of the
area would not have a significant impact to water quality. No grading has occurred at this location. The entire
area was muiched with straw and no cultivation related materials were evident at the time of survey. The
cultivation remediation area was flagged during the field assessment and the discharger was informed of
close proximity to watercourses. Should cultivation take place in 2018 the discharge should confirm all areas
are outside of the areas that were flagged during the field visit. The portion of area within the remediation

area will not be used in 2018.

Cuitivation Area C has approximately 5,364ft* of cultivation area that is located within the riparian buffer of
100ft of two Class Il watercourses. During the field assessment this area was flagged and it was determined
that drainage of the area would not have a significant impact to water quality. The cultivation remediation area
was flagged during the field assessment and the discharger was informed of close proximity to watercourses.
The portion of area within the remediation area will not be used in 2018.

Cultivation Area D has approximately 4,354ft* of cultivation area that is located within 100 feet of a Class i
watercourse. During the field assessment the discharger relayed that this cultivation area will be removed in
2018. The cultivation remediation area was flagged during the field assessment and the discharger was
informed of close proximity to watercourses. When cultivation related materials are removed it is being
recommended to treat the site per the specifications of the attached erosion control BMP's.

Cultivation Area E has approximately 2,623ft2 of cultivation area that is located within 50 feet of a Class i
watercourse. During the field assessment this area was flagged and it was determined that drainage of the
area would not have a significant impact to water quality. The cultivation remediation area was flagged during
the field assessment and the discharger was informed of the close proximity to a watercourse. The portion of
area within the remediation area will not be used in 2018.

The legacy cultivation area is located between two watercourses. This area is situated between a Class It
120ft to the north and a Class il 110ft to the southwest. During the removal of cultivation related waste, it
should be noted that spent soil shall be disposed of in a one location outside the preferred riparian buffer of
200ft. All pots shall be removed and disposed of at a waste disposal facility or collected in an area that will
not be mobilized into a watercourse.

180101050601 TRC3 14
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Assessment of the Standard Conditions (Cont.)

Due to all current cultivation areas being within close proximity to watercourses two proposed cultivation
areas were investigated in the field. These two locations would consolidate all of the pre-existing areas within
the riparian buffer and a partion of the legacy garden. The proposed cultivation areas have adequate riparian
buffers and are located on slopes ranging from 0-10% with surrounding slopes ranging from 15-20%. It is
being recommended to begin utilizing these location post approvals of County and State permitting and
removal of cultivation related materials at all of the areas defined and referenced as cultivation remediation

areas.

4. Spoils Management

Currently, no spoils are not stored or placed in or where they can enter any surface water. Any/all spoils are
adequately contained or stabilized to prevent sediment delivery to surface waters. Any/all spoils generaled
through development or maintenance of roads, driveways, earthen fill pads, or other cleared or filled areas
have not been side cast in any location where they can enter or be transported to surface waters. Any/all
future spoils generated as a result of any future construction projects that are to be stored on the property
shall be done so in accordance with the BMP's.

5. Water Storage and Use

All the agricultural irrigation water on the property is derived from an on-property, off stream pond estimated
to hold approximately 2 million gallons. This pond is referenced as Pond A on the site map. The pond meets
and exceeds the required water demands for agricultural use. Domestic water is sourced from a spring point
of diversion. At this time the discharge has 13,100 gallons of water tank storage, one off stream pond and
one on stream pond. The discharger utilizes drip systems in every cultivation area. See General
Recommendation #2

The diversion intake infrastructure at Point of Diversion consists of a cement cistern buried in a disconnected
surface seep. This water is utilized for domestic uses. Collected water is gravity fed to a 2500-gallon transfer
tank via a 1-inch polyline located approximately 70-feet downslope. Waterlines are then run to a water storage
tank area located upslope of Cultivation Area A.

Combined water storage

Pond 1 (off stream) 1,199,050 gals

Pond 2 (on-stream) 5,776,948 gals g
Water Storage Tanks 21,000 gals

Total Combined Water Storage 6,996,998 gals

Point of Diversion 2017 Water Use Estimates

Jan | Feb | Mar | Apr May Jun Jul Aug Sep Oct Nov | Dec | Total

0 0 0 3000 | 3,000 |3,000 |3,000 |3000 |3000 [0 |0 0 18,000

IHOI0105060ETRCE 14
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Assessment of the Standard Conditions (Cont.)

Pond A 2017 Water Use Estimates

Jan | Feb | Mar | Apr May Jun Jul Aug Sep Oct Nov | Dec | Total

0 0 0 79,800 | 82,260 | 119,700 | 248,000 | 248,000 | 119,700 | O 0 0 897,460

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

the five cultivation sites.

7. Fertilizers and Soil Amendments
Fertilizers, potting soils, compost, and other soils and soil amendments are stored in structures on the

property in a manner in which they will not enter or be transported into surface waters and so that nutrients
or other pollutants will not be leached into groundwater. Fertilizers and soil amendments are applied and used
per the manufacturers guidelines. Cultivation areas are currently maintained so as to prevent nutrients from
leaving the sife during the growing season and post-harvest. See General Recommendation #4

8. Pesticides and Herbicides

The use of pesticide products is consistent with product labeling and all 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. Storage structures are located on a separate property. The Discharger shall ensure that all pesticide
and herbicide products on the property are currently used, and stored in closed sfructures, to ensure that they
do not enter or are released into surface or ground waters. We recommend development of temporary storage
structures at each cultivation area for storage of in-use pesticides and herbicides.

9. Petroleum Products and Other Chemicals

Currently, no fuel storage or petroleum products are present on the property. Should the discharger at any
point in the future obtain fuel storage or petroleum products, any/all future petroleum products and other liquid
chemicals, including but not limited to diesel, biodiesel, gasoline, and oils shali be stored so as to prevent
their spillage, discharge, or seepage into receiving waters. Storage tanks and containers shall be of suitable
material and construction to be compatible with the substance(s) stored and conditions of storage such as
pressure and temperature. Above ground storage tanks and containers shall be provided with a secondary
means of containment for the entire capacity of the largest single container and sufficient cover shall be
provided to prevent any/all precipitation from entering said secondary containment vessel. Dischargers shall
ensure that diked areas are sufficiently impervious to contain discharged chemicals. Discharger(s) shall
implement spill prevention, control, and countermeasures (SPCC) and have appropriate cleanup materials
available onsite if the volume of a fuel container is greater than 1,300 gallons. Underground storage tanks
110 gallons and larger shall be registered with the appropriate County Health Department and comply with
State and local requirements for leak detection, spill overflow, corrosion protection, and insurance coverage.

00161050601 TRCI 14
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Assessment of the Standard Conditions (Cont.)

10. Cuitivation-Related Wastes

No cultivation-related wastes, including, but not limited to, empty soil/soil amendment/ fertilizer/pesticide bags
and containers, empty plant pots or containers, dead or harvested plant waste, and spent growth medium,
are stored at locations where they can enter or be blown into surface waters, or in @ manner that could result
in residues and pollutants within such materials to migrate or leach into surface water or groundwaters. The
legacy garden has a collection of pots and spent soil that shall be removed after the proposed cultivation
areas have been approved. The collection of cultivation waste at the legacy garden poses no immediate
threat to water quality and due to being a shade tree cultivation area the discharger needs the proof of pre-
existing cultivation in order to acquire proposed cultivation.

11. Refuse and Human Waste

Garbage and refuse is removed from the property as it is produced and hauled away to a landfill transfer
station. Human waste is managed by an unpermitted septic system on site. Itis the discharger’s responsibility
to ensure compliance of such action with the Humboldt County Department of Environmental Health and
Human Services. This septic system should be inspected and approved to be functioning adequately by a
licensed professional,

12. Remediation/Clean-up/Restoration

Currently, four of the Standard Conditions are not being met; 1. Site Maintenance, Erosion Control, and
Drainage Features, 2. Stream Crossing Maintenance, 3. Riparian and Wetland Protection and Management
and 11. Refuse and Human Waste. Sites will be treated in accordance with regulations, following approval of
any and/or all necessary permits, and done in accordance with the BMP's attached to this WRPP and listed

in Appendix B of the Order as needed.

Site specific recommendations are labeled as "sites" on the Site Map and described in detail in the Mitigation
Report following this section. Additionally, several general recommendations have been made, as described
in the report above, along with several other broad recommendations are described below. Lastly, several
interim measures have been developed to prevent impacts in advance of certain site-specific treatments. See
the interim Measures section below,

1RM161050601TRC3 14



WDID# - IB170595CHUM

General Recommendations

. The seasonal road network shall be graded, at an appropriate time of the year, in order to re-establish the
rolling dips and push-outs to achieve proper drainage. It is advised that the discharger have a qualified
professional provide guidance to the operator to ensure that grading activities meet the objective of this
requirement. The treatment priority for this requirement shall be no later than 10/15/2019.

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

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

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

. A Lake and Streambed Alteration Agreement with the California Department of Fish and Wildlife, shall be
required to continue use of the surface water diversions and prior to any in-stream work. Any additional
guidelines, treatments, or restrictions set forth under the finalized Lake and Stream Agreement shall be
followed. '

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

Road surfaces should be maintained via grading, as needed, to prevent road surface runoff from being
trapped in and eroding wheel tracks.

1801010506061 TRC314
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Photographs

Site 47: Spring point of diversion, Utilized for domestic use only. Shallow cement cistern collects a
spring in this location.

IBUL0TO50GOITROE1A
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Legacy cuitivation area: Approximately 2-acre area with approximately 200-30, 3-gallon pots
situated throughout, This area has not been used in more than a decade.
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Pond A: Off stream pond that is used for agricultural irrigation water.
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Pond B: On stream pond. Used for aesthetics and fire prevention.
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Site 01: Ponding water on road, it is being recommended to build upthe road surface to contain
surface water from a bank seep.

180161050601 TRC3 14




Site 50: Double barrel Class Il watercouse crossing, consisting of a 48"
See mitigation report for details.
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metal culvert and a 48",

180101050601 TRC314
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‘Site 0 - Alternate view, this watercourse crossing i not functioning adequately due to the
culverts being inadequately sized and too short. Additionally, the inlet of the metal culvert is
crushed and obstructed. See mitigation report for further details.
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STATEMENT OF CONTINGENT AND LIMITING CONDITIONS CONCERNING
THE PREPARATION AND USE OF WATER RESOURCE PROTECTION PLAN

Prepared by Timberland Resource Consultants

This Water Resource Protection Plan has been prepared for the property within APN 217-244-007; 217-
261-003; 217-244-004; 217-225-007 in Humboldt County, at the request of the Client.

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

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

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.

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.

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

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

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

"

Nick Robinsaon
Timberland Resource Consuitants

180161050601 TRG314
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WDID# - 1B170595CHUM
- NAD Mitigatio Standard t:
Unigue Point Lat-Long Raad Type e . Monitor | 1600 an. _gr Treatment Priority pais
83 Planned Conditions Complated
Prior to 10/15/19 pending the approval of
1 '2333%%;!;32 Permanent X X X A2, any required permils

Current Condition: Class Il watercourse crossing consisting of a 12" metal culvert,
Culvert is too short with surface rust chserved at the time of inspection. Culvert was
deemed to be undersizad for 100 year storm events.

Prescribed Action: Install an 18" culvert in this lacation per tha
specifications of the attached BMP's,

Culvert inlet was buried and surface rust was observed at the time of ingpection.
Culvert was deemad to be undersized for 100 year storm events.

and perched sediment.

Lat-Long NAD Mitigation Stanttard Date
Unique Point g Road Type & Monitor | 1600 Treatment Priority
83 Pianned Canditione Completed
123.604245 Interim measures Immediately; Mitigation
2 £ Parmanent X X X Az, measuras prior to 10/15/19 pending the
40,30706 . L
approval of any required pennits

Current Condition: Class fil watercourse crossing consisting of a 12" metal culvert.|Interim measura: The inlet of the culvert shall he cleared of obstructions

Prescribed Action:

Install an 18" culvert In this location per the spacifications of the

attached BMP's.

Lat-Long NAD pMitigation - Standard o Date
Unigue Point Road Type Monitor | 1600 ) Treatment Priority
83 Fianned Conditions Completed
3 ~24G01183 Permanent X X Al P 10;:35,:: i:ﬁ:‘d(;“f!e:;e“appm"a' =
40.307138 ' iR poms

Currant Candition:

Bank seep rasulling In ponding water adfacent to the road
surface. Ponding water was contained however during storm events it is likely that
watar Is able to ¢ross the road surface.

Prascribed Action: install rock on the section of road adjacent to the
ponding water. Road shall be built up and crowned to contain the bank
seep to the inside ditch,

Lat-Lang NAD Mitigation Standard Date
Unique Point Road Type Mounitor | 1600 . Treatment Priarity
a3 Planned Conditions Completed
123.601173 Interim measures immediately; Mitigation
4 4 Permanent X X X A2, measures priorto 1011519 pending the
40.307248
approvat of any requirad pemmits

Current Condition: Class ill watercourse crossing consisting of a 24” metal culvert.
The condition of this culvert was rusted through, not to grade, with a buried infet. This

Interim measure: The inlef of the culvert shalil be clearad of obstructions
and perched sediment, Prescribed Action: Instalf a 24"
culvert per the specifications of the attached

culvert is sized appropriately far a 100 year storm evant.

Lat-Long NAD Mitigation d Standard ok Date
Unigue Point Road Type Moniter | 1600 Treatment Priority
83 Planned Conditions Completed
; 123601086 piisitaat 2 " ) "y Prior to 10'1‘1 6119 pelndt:ng tho'(appmvat of
40.307515 .1 any required permits

Current Conditlon:

Inadequately drained section of road. At the time of survey
ponding water was observed on the road surface,

Interim measure: install a type 1 rocked rolling dip at this location per the
spacifications of the attachod BMP's,

Lat-Long HAD Mitigation Standard Date
Unigue Point Road Type Monitor | 1600 . Treatment Priority
83 Planned Conditions Completed
Prior to 10/15/118
-123.600839
§ 40.207924 Permanent X X . A2,

Current Condition: Class il watercourse crossing conslisting of an 18° metal culvert,
This was culvart was not functioning adequately due to a burlad Inlet. This culvert is
sized adequately for a 100 year storm event.

Prescribed Action: Clear the inlet of any obstructions and perched
sediments.
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WDID# - 1B170585CHUM
Lat-L NAD Mitigati Standard
Unigue Point at-kong Road Type AN Monitor | 1600 =l Treatment Priority Dnte
83 Planned Conditiens Completed
Priorto 10/15/18 :
«123,600811
7 40.308098 Permanent X X - Az,

Currant Condition: Class il walercourse crossing consisting of a 24" plastic culvert.
This culvert Is functioning adequately and is sized appropriately for a 100 year storm
svenl. Raad fil} was perched above watercourse at the time of survey. This culvart
dralns & bank seep and inside ditch,

Prescribed Action: Remove road fill that is perched around the inlot of
this culvert, Road fill can either be faid back to a 2:1 siope, seedad and
mulched or relocated to a location away from any walercourses.

; Lat-Long NAD Mitigation L Btandard . Date
Unique Poing Road Type Monitor | 1600 Treatment Priority
a3 Plannad Conditiona Complated
Prior to 10/15/20 pending the approval of
B 1%3:;2%223 Permanent X X X A2, any required permits

Current Condition: Class Il watercourse crossing consisting of a 24" metal culvert,
The condition of that culvert is not functioning adequately due to be rusted through
with a shotgun outlet. This culverl is sized appropriately for a 100 year storm event.

Prascribed Action: install a 24" metal sulvert in this lecation to the
specifications of the attached BMP's

. : Lat-L.ang NAD Mitigation Standard . Date
Uniqus Point Roatd Type Monitor | 16G0 Treatmestt Priority
83 Planhed Conditions Completed
Interim measures immediately; Mitigation
-123.699993 measuras prior to 10/16/20 pending the
2 40.314622 FEnmAE x X X Az, approval of any required permits

Current Condition: Class il watercourse crossing consisting of a 24* metal cuivert.
This culvert is not functioning adequately due to the inlet being crushed allowing
water to divert down an inside ditch. This culvert is sized appropriately for a 100 year
{storm avent.

interfm Measure: Open up the crushed inlet. Lay back perched sediment
materials from infat of culvert. Clear the inlet of any obstructions. Provent
watercourse channel from diverting down the inside ditch by clacking
the ditch with a soll berm Prescribed Action: Monitor result of interim
action, if the watercourse crossing Is still not functioning adequately
install a 24" metal culvert at this location ta the specifications of the
attached BMP's, )

Current Conditlon:
plastic culvart. This cuivert is functioning adequately however a sediment wedge was
observed near the Inlet. The hydrological study determined this culvert to be
|undersized for a 100 year sform event.

Lat-Long NAD Mitigation z Standard e Bate
Unique Point Roatd Type Monitor | 1600 Treatment Priority
83 Planned Conditions Completed
Prior to 10/15/19 pending the approval of
423.600855 any required permits
10 40.315107 Permaneant X X X A,
Cusrrent Condition: Class i watercourse crossing consisting of an 18" matal culvert.|Prescribed Action: Install an 18" culvaert at this location per tha
The condition of this culvert was not funclioning adequately due to belng rusted|specifications of the attached BMP's.
hrough and not to grade. Water was abserved to be running under the culvert. This
oulvert Is sized appropriately for a 100 year storm ovent,
. u Lat-Long NAD Mitigation Standard Date
Unique Point Road Type Monitor | 1600 Treatment Priority
B3 Planned Conditions Completed
; Prior to 10/15/20 pending the approval of
41 AN Permancnt X X X A2 ired i
40315932 v any required permits
Class ll watercourse crossing consisting of a 24" smooth wall|Prescribed Action: Install a 36” culvert in this location par the

spacifications of the attached BMP's.
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Lat-Long NADR Mitlgntion Standard Date
Unique Point taad Type Monitor | 1600 . Treatment Priority
B3 Planned Conditlons Completed
-123.602368 d
12 40.314802 Permanent - X - Al
Current Condition: Existing rolling dip is functioning adequatsly. Prescribad Action: None,
Lat-Long NAD Mitigation Standard . Date
Unigue Polnt Road Type Monitor | 1600 d Treatment Priority
83 Planned Conditions Completed
123.602503 .
13 40.314483 Permanant - X . A
Current Condition: Existing rolling dip is functioning adequately. Prescribed Action: None.
Lat-Long NAD Mitigation Standard
Untque Point 9 Road Type i Monitor | 1600 Treatment Priority Oets
83 Planned Coniitions Completed
Prior to 10/15/18
~123.60294
14 40.31452 Permanent . X - Al

Current Condition: Existing rolling dip Is not functioning adequately due to being
beaten down from road use.

Prescribed Agtlon: Re-establish o type 1 rocked rolling dip in this
location per the specifications of the attached BMP's.

tat-Long NAD Mitigation Standard Date
Unigue Point Road Type Monitor | 1800 Treatment Priority
83 Manned Conditions Completed
-123.603588 ’
15 40314615 Permanent - X - A
Current Condition: Existing rolling dip functioning adequately. Prescribed Action: None.
Lat-Long NAR Mitigation 3 Standard L Date
Unigue Peoint Road Type Mownitor | 1600 Treatment Priority
83 Planned Conditions Conmpleted
Prior to 10/15/18
-123.604004
18 40.314311 Permanaent X X - A2

storm event.

Currant Condition: Class Il watercourse crossing consisting of a 24" matal cuivart.
This culvert is lacking a criticat dip, Is not to grade, and has a shotgun outlet. This
culvert is not functioning adeguately however is sized appropriately for a 100 year,

Prescribod Actior: Install erosion contro! boulders at the outlat of this
citvert. Establish a critical dip for this watercourse crossing.
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Lat-Long NAD Mitigatiaon Standard Date
Unigue Peint Monitor L Treatment Priority
83 Planned Gonditions Completed
— Prior to 10/156/20 pending the approval of
=16y fred it
17 e X X A2, any requlired permits

This culvert s rusted through and

Current Condition: Class il watercourse crossing consisting of an 18" metal
undersired for a 100 year stonm avent,

Prescribed Action: Install a 24" metal culvert In this location per the
specifications of tha attached BMP's.

Lat-Long NAD Mitigation a Standard Date
Unique Point Monitor Treatment Priority
B3 Planned Conditions Completed
123,803383 Prior to 10/15/18
18 40.311388 3 & 0

Current Condition: Existing rolling dip that Is dralning the baonk seep. This drainage
hfea(um is not functioning adequately due to heing saturated by draining a bank seep
and becoming beaten down.

Prescribed Action: Re-establish this rolling dip and apply more
Isubstantial rock to this feature. 2-3" minus rock is recommended.

Lat-Long NAD Mitigation . Standard - Date
Unigue Point Monitor Treatment Priority
83 Planned Conditions Completed
AT Prior to 10/15/18 pending the approval of
7 any reguired permits
19 40311265 X X Adte Y req p

Current Condition: This site refarences the approaches of the wi
at Site 20. The approaches need to ba rocked.

atercourge ¢

Prascribed Action: Rock the road approximately 25In either direction of
the watercourge crossing. 3" minus rock Is recommended.

. Lat-Long NAD Mitigation " Standard - Date
Unigue Point Monitor Treatment Priority
83 Planned Conditions Completed
Prior to 10/15119 pending the approval of
20 -123.602493 ¥ X A2 any required parmits
40.310883

Current Condition: Class Il watercourse crossing consisting of a 24” plastic culvert.
This watercourse crossing is lacking a critical dip and erosion was obsarved at the
outlet of this culvert. This culvert Is sized appropriately and functioning adequately.

Prescribed Action: Instali erosion control boulders at the outiet of this
culvert. Additionally a critical dip shall be established.

Lat-Long NAD Mitigation Standard Date
Unigue Point Monitor Treatment Priority
83 Planned Conditions Completad
. Prior to 10/15/18 pending the approval of
e | any required permits
21 40.30942 X X Al ¥ req p

Current Condition: Existing rolling dip that is not functioning adequately.

iPrescribed Action: Re-establish a type 1 rolling dip in this location per
the specifications of the attached BMP's,
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Lat-long NAD Mitigntion 4 Standard Date
Unigue Point Road Type Monitor | 1600 Treatment Priority
83 Planned Conditions Campleted
123.602645 ’
21 40.340688 Parmanent - X - A5,
Current Condition: Pond overflow consisting of an 18" plastic culvert. Prescribed Action: None.
Lat-Long NAD Mitigation Standard Date
a1 it 1600 T ti t Priort
Hedgas Fainy 83 Road Type Planned i Conditions e Completed
T Prior to 10/15/19 pending the approval of
123, " any required penmils
22 40.308083 Permanent X x A, y req P

Currant Canditiorn:  Existing rolling dip has become heaten down due to road use.

Progcribed Action: Re.aestablish a type 1 rolling dip in this location per
the specifications of the attached BMP's.

tat-Long NAD Mitigation - Standard - Date
Unigue Point Road Type Monitor | 1600 Treatment Priority
83 Plannert Conditions Completed
Prior to 10/15/19 pending the approval of
23 -123.60187 Parmanant X X A AL any required permits
40.309083

Current Condition: Existing rofling dip has beconte beaten down due to road use.

Prescribed Action: Re-estabilish a type 1 rolling dip in this location per
the specifications of the attached BMP's.

Lat-Long NAD Mitigation Standard N Date
Unique Point Road Type Moniter | 1600 Treatment Priority
83 Planned Conditions Completed
-123,602708 ¥
28 40.208057 Seasonal - X - A,
Current Condition: Existing inside ditch, functioning adequatsly at the time of|Prescribed Action: None.
inspection.
tat-Long NAD Mitigation . Standard Date
Unigue Point Read Type Monitor | 1600 ) Treatment Priority
a3 Planned Conditions Completed
-123.602508 ’
27 40307762 Permanent - X . A,

Current Condition: Class Iit watercourse crossing consisting of a 24" plastic culvert
Functioning adequately and sized appropriately for a 100 year storm event.

Proscribed Action: None.
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Lat-Long NAD RMitigation Standard Date
Unigque Point Road Type Monitor | 1600 R Treatment Priority
83 Planned Conditions Completed
Prior to 10715120 pending the approval of
28 ~123.605048 R X X . A2 any raqpulred pinnitsnp e
40.312702 ¢
Current Condition: Class Hll watercourse crossing consisting of an 18" culvert. A rust|Prescribed Action: Instal a 30" culvert at this location per the
line was observed at the tine of Inspection but the culvert appeared 1o be functioning|specifications of the attached BMP's,
adequately. This culvert is undersized for a 100 year storm event,
Lat-Long NAD hitigation . Standard Date
Unigue Point Rond Type Monitar | 1600 Treatment Priority
83 Planned Conditions Completed
123.606835 Prior to 10/15/18
30 40.3942553 Permanent X X . A,
Current Condition: Inadequately drained section of road. Prasoribed Action: Install a type 1 rolling dip In this location per the
specifications of the attached BMP's.
. Lat-Long NAD Mitigation ¥ Standard Date
Unigue Point Raad Type Monitor | 46800 R Treatment Priority
83 Planned Conditions Completed
-123.606942 ) )
3 40.312213 Parmaneant X - Al
Current Condition: Existing rolling dip functioning adequately. Prescribed Action: None.
Lat-Long NAD Mitigation Standard Date
[Unique Point Road Type Monitor | 1600 Treatment Priority
83 Planned Conditions Complated
Prior to 10/15/19 pending the approval of
32 -123.60697 Darhanent % X - A any reqputred :ermitspp
40.312065 ’
Current Condlition: Existing rolling dip has become beaten down due to use, Prescribed Actlon: Re-sstablish type 1 rolling dip at this location per the
specifications of the attached BMP's,
Lat-Long NAD Mitigation Standard t
Unigue Point & Road Type ¥ Manitor | 1600 : Treatment Priovity Uate
83 Planned Conditions Coampleted
-123.606595
33 40.311692 Parmanent E X - A2 -
Current Condition: Class Il watercourse crossing consisting of a 24" plastic culvert.|Prascribed Action: None.
This watercourse crossing is functioning adequately and is sized appropriately for a
100 year storm event,
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WDID# - 1B170595CHUM

i . Lat-Long NAD Mitigation - Standard Date
|Unique Point| Road Type Monitor | 1600 Treatment Priority
83 Planned Conditions Complatad
-123.608657
34 40,3177 Permanent . X . A, .
Current Condition: Diteh relief culvert consisting of an 18" plastic culvert. This|Prescribed Actlon: None.
culvert is functioning adequataly.
Lat-Long NAD Mitigation Standard Date
Unigue Point Read Type Monitor | 1600 Treatment Priorif;
4 83 YP® 1 planned Conditions e Complated
~123.608992
b 40.311387 ) : » - g .
Currant Condition:  Existing rolling dip is funclioning adequately. Prescribed Action: Nana.
Lat-Long NAD Mitigation . Standard Date
Unique Paint Road Type Monitor | 1600 Treatment Priority
83 Planned Conditions Comploted
123.600012 Prior to 10115118
% 40.310732 : X X R At

Currant Conditlon: Existing roiling dip has become beaten down due to road use.

Prescribed Actior: Re-establish type 1 rolling dip at this location per the
|specifications of the attached BMP's.

Lat-Long NAD Mitigation - Standard _ Date
Unigue Point Road Type Manitor | 1600 Treatment Priority
83 Planned Conditions Completed
-123.607667
37 40.309793 Permanent X X - Al -
Cusrent Condition: Pond overflow consisting of a 24" plastic culvert. Funstioning|Prescribed Action: None.
adequataly.
Lat-l.ong NAD Mitigation Standard
Unigue Point $ Road Type ¥ Maniter | 1608 Treatmant Priority Bate
a3 Planned Conditions Completed
-123.607933
38 4030622 Seasonal - X . A2, B

Current Conditlon: Class if watercourse crossing consisting of a 36” plastic culvent.
Functioning adequately and sized appropriately for a 100 year storm event.

Prascribed Action: None.
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) Lat-Long NAD Mitigation B Standard Bate
Unique Point Road Type Mounitor | 1600 : Treatment Priority
B3 Planned Conditions Completad
~123.61016 0
39 40.309475 Permanent X X . Al Annually prior to 10/15
Current Condition:  Eroslon control has been established in this jocation. Erosion|Prescribed Action: Maintain this canfiguration,
control consists of straw mulching installed on exposed soils within the cultivation
area,
Lat-Long NAD Mitigation Standard Date
Unique Point Road Type Monitor | 1600 Treatmaent Priority
83 Planned Conditions Comploted
~123.611472
40 40310023 Parmanent X X B A Prior to 10/15/19

Current Condition:  Existing roflin

g dip has become beaten dawn

due to road use.

specifications o

Prescribed Action: Re-establish type 1 rolling dip at this fo

f the attached BMP’s,

cation per the

. Lat-Long NAD Mitigation Standard Bate
Unigque Point Road Type Monitor | 1600 Treatment Priority
83 Planned Sonditions Completed
~§23.613103 a
41 40311223 Parmanent X & - A, Prior to 10/15/19
Cureant Condition: Existing rolling dip is functioning adeguately. Prascribad Action: Re-establish type 1 rolling dip at this location par the
specifications of the altached BMP's,
. N Lat-Long NAD Mitigation . Standard } Date
Unigue Point Road Type Mornitor | 1600 Treatment Priority
83 Planned Conditions Completed
-123.613228 x
42 40.311697 Permanent - X - A2,
Currant Condition: Class 1l watercourse crossing consisting of a 24’ plastic culvert.|Prascribed Action: None.
This culvert is functioning adequately and is sized appropriately for a 100 year storm
event.
Lat-Long NAD Mitigation Standard ¢
Unigue Point g Road Type o Monitor | 1600 Treatment Priority Uste
83 Planned Conditions Completed
Priorto 10/15/20 pending the approval of
~123.613798
3 - 2. any raquirad permits
43 40.312185 Parmanent X X A2 y racg p
Current Condition: Class {l watercowrse crossing consisting of a 48" metal culvert.|Prescribed Actian: Install a 60" cutvert in this location per the
Functioning adequately however was detarmined to be undersized for a 100 year|specifications of the attached BMP's.
storm event.
Lat-Long NAD Mitigation . Standard o
Unique Paint 9 Road Type v Monitor | 1600 ; Traatment Priority ate
83 Planned Conditions Completed
423.61427 Prior to 10/15120 pending the approval of
44 40.312373 Parmanent X X - Az any required permiis

Current Condition: Class Il watercourse crossing consisting of an 18" metal culvert.
This culvert is not functioning adequately due to being rustad through. This culvert
|was determined to be undersized for a 100 year storm event.

Prascribed Action: Instali an 18" culvert in this location per the
specifications of the attached BMP's.

4 A Lat-l.ong NAD Mitigation C Standard - Date
Unigque Point Road Type Mounitor | 1600 Treatment Priority
83 Planned Conditions Completod
Priar to 10/15/19
-123.614808
45 4031034 Permanent X X - Al

Current Condition:

Inadequately dralned saction of raad,

Prescribed Action: Install a typs 1 roliing dip in this location per the
spocifications of the attached BMP's,
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Lat-Long NAD B Mitigation = Standard Date

Unigue Point Road Type fionitor | 1600 Treatment Priority

83 Planned Conditions Complated
46 i} X X B Al Priorto 10715/20 pending thaA approval of
1Y 1 ermits

Current Condition: Class il watercourse crossing consisting of a 30™ metal cuivert,
This watercourse crossing s functioning adequately however, was determined to be
undersized for a 100 year storm event.

Prescribed Actlon: Install a 80" culvert in this location per the
spacifications of the attached BMP's.

Lat-Long NAD fAitigation Standard Gate
Unigus Point L Road Type % Monitor | 1600 T Treatment Priority
B3 Plannod Conditions Completed
-123.62047
" 40.312423 : X X ’ a5
Current Condition: Point of diverslon. Domestic use only. Hydrologically|Prescribed Action: None.
disconnected spring captured by a cement cistarn gravity fed through a 17 poly line to
a stock tankftrough,
Lat-Long NAD Mitigation = Standard = Date
Unigue Point| Road Type Monitor | 1600 . Treatment Priority
83 Planned Conditions Completed
{nterim maasures immediately; Mitigation
-123.620638 measures prior to 10/16/20 pending the
P X &3
48 40.311952 HTAD R X X i approval of any required permits

Current Condition: Class Il watercourse crossing consisting of a 12" metal culvert,
This culvert is not functioning adequately due to having s crushed iniet and being
undersized.

Interim Measure: Open the crushad inlet of this culvert and remove any
obstructions or perched sediments from the inlet. Prescribed Action:
Instali an 18" culvert in this location per the specifications of the
attached BMP'a,

Lat-Lony NAD Mitigation Standard . Date
tnique Point Road Type Monitar | 1600 Treatment Priority
as Planned Conditions Completed
-123.620638 .
49 40311952 Parmanent X X - Ad.
Current Condition; Ditch relief culvert consisting of an 18" plastic culverf. This| None.
cuivert is functioning adequately.
Lat-Long NAD Mitigation Standard Da
Unigque Point = Road Type g Monitor | 1600 oiz Treatment Priority st
a3 Planned Conditions Completed
Prior to 10/15/20 pending the approval of
50 '142:;;12:14563 Parmanent X X X A2. any required permits

Current Condition: Class Il watercourse crossing consisting of a double barreled
culvert configuration with two 48" culverts, One culvert is a 48" metal culvert with an
obstructad and bent inlet and eroding outlet. This metal culvert Is undersized, too
short, sat high in tha road fill, and with an obstructed inlet. The second culvert is a
cement culvert that was passing the majority of the flows duse to obstructions at the
first culvert. This cemant culvert also had an eroding outlet due to being undersized,

adaquatly or sized approprietly.

Prescribed Action: Due 1o a wide channel there are multiple proposed
actions to resolve this inadegualely sized watercourse crossing. The
section of road that the crossing utilizes is approximately 40f in length,
Threa options for installation of a new watercourse crassing structure
ware discussed with the discharger.

Option #1 includes having a bridge designed by a licensed engineer and

too short, and sot high in tha road fill. Neither of these culverts are functioning|instailed. This bridge shall span the distance of the two culverts.

Option #2 remove the current configuration and install a rock ford
crossing per the specifications of the attached BMP's,

Optlon #3 consists of a double barrel culvert Instaliation consisting of
two Bft culverts per the spacifications of the attatched BMP's. These
culverts must extend beyand the road fiil,

Lat-Long NAD Mitigation Standard Date
Unigue Point Rond Type Monitor | 1600 K Treatment Priority
83 Planned Conditions Completed
123.620463 Prior to 10/15/20 pending thef approval of
51 4031015 Parmunent X X . A, any reguired permits

Current Condition: Cultivation area is within close proximity to A class i
watercourse at its southern edge and a Class Il watercourse at its northern edge.

Prescribed Action: Install approximately 1001 of straw waddie at the
narthern edge of the cultivation area and approximately 1001t of straw
waddie at the southern edge of the cultivation acea.
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Lat-Long NAD Mitigation Standard = Bate

i a7 Monit 1600 Treatment P it

Unique Point a3 Road Type Planned . Conditions " " i Completed
52 1:5512(?:563 Bahangnt X X . A2, Prior to 10/15/20 pending Qha' approval of

Current Candition:

Cultivation area is within close proximity to a Class i
watercourse on the north and southern edges of the area.

Prascribed Action: Remove ali cultivation relatad materials from the area
that is defined on the Site map as ,Cultivation Remediation Area, Post
rermoval of cultivation related materials it Is being recommended to treat
the "cultivation remediation area” per the specifications of the attachad

BMP's.
Lat-Long NAD Mitigation Standard - Bate
i Road Type Monitor | 1600 Treatment Priorit
uniale Fuil 83 i Planned Conditions ¥ Completed
53 -142;;12::583 Pormarait X X - Az Prior to 10/15/20 pending thef approval of

Current Condit

fon:

Cultivation area Is within close proximity to A class 1
watsrcourse runs adjacent to the south eastern edge.

Prescribed Action: Remove all cultivation related matsrials from the area
that [s defined on the Site map ag ,Cultivation Remediation Area. Post
removal of cultivation related materials it is being recommeanded to treat
the "cultivation remediation area" per the specifications of the attached
BMP's,




Water Resource Protection Plan

BMP: Erosion Control

Erosion control and sediment detention devices and materials shall be incorporated into the cleanup/restoration work
design and installed prior to the end of project work and before the beginning of the rainy season. Any continuing,
approved project work conducted after October 15 shall have erosion control works completed up-to-date and daily.
Erosion control materials shall be, at minimum, stored on-site at all times during approved project work between May
1 and Oclober 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 downsiope of cleanupfrestoration activities.

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

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

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

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

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

FINISH GRABE-

"

3" MmN, _f
5" MAX,

S~

BMP: Crossing Abandonment
When fills are removed they shall be excavated to form a channel that is as close as feasible to natural watercourse
grade, orientation, and a width that is wider than the natural channel.
Excavated banks shall be laid back to a 2:1 (50%) or natural slope.

Temporary crossings shall be removed by November 15.
o Any temporary culvert crossing left in after October 15 or installed between October 15 and May 1, shall be sized to

accommodate the estimated 100-year flow.
Bank and channel armoring may occur when appropriate to provide channel and bank stabilization.
Road approaches leading to the crossing to be abandoned shall he hydrologically disconnected.
The abandonment of a watercourse crossing shall not prevent equipment access to existing watercourse crossings
not also heing abandoned.
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Water Resource Protection Plan

BMP: Permanent Culvert Crossing
s New culvert installations shall be sized to accommodate flows assaciated with a 100-year storm event.
s If the new culvert is replacing a poorly installed old culvert, the crossing may need to he abandoned to the following

standard:
o When fills are removed they shall be excavated to form a channel that is as close as feasible to natural watercourse grade and

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

plugging. See Figure 97 helow.
o Place culverts at the base of the fill and at the grade of the original streambed or install a downspout past the base of the fill.

Downspouts should only be instalied if there are no other options.

Culverts should be set slightly below the original stream grade so that the water drops several inches as it enters the pipe.
Culvert beds should be composed of rock-frae soil or gravel, evenly distributed under the length of the pipe.

Compact the base and sidewall material before placing the pipe in its bed.

Lay the pipe on a well-compacted base. Poor basal compaction will cause settling or deflection in the pipe and can result in

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

around the pipe.
Cover one end of the culvert pipe, then the other end. Once the ends are secure, cover the center,

Tamp and compact backfill material throughout the entire process, using water as necassary for compaction.

Backiill compacting will be done in 0.5 — 1.0 foot lifts until 1/3 of the diameter of the culvert has been covered.

Push layers of fill over the crossing to achieve the final design road grade, road fill above the culvert should be no less than

one-third to one-half the culvert diameter at any point on the drivable surface.

« Critical dips shall be installed on culvert crossings o 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.

o 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.

s Culverts shall be fong enough so that road fill does not extend or slough past the culvert ends.

¢ Inlet of culverts, and associate fill, shail be protected with appropriate measures that extend at least as high as the top
of the culvert.

Qutlet of culverts shalt be armored with rock if road fill sloughing into channel can oceur.
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

cuivert inlet.
= Bank and channel armoring may oceur, when appropriate, to provide channel and bank stabilization.

FIGURE 97, Culvert alignment shotild be in relation to the stream and
not the mad, It Is important that the stream enter and lsaves ths cuvert
in a relatively stragynt horortal aligomant so gtiwamfow doss not have
fo turn to enter the (et o dScharge ite 8 Dank a8 it axitx This ngure
ShoWS a redssigned auvert imstallaton fhat replaces the baniding align-
ment that previously existed. Channel tumng at the et Inzease pugging

Potential bevause wood going through the turn will not align with the
Inlet. Similarly, charme! tums at the Inlet ana outlet are oftan accompanted

A Iy scouragamst the channal hanks (Wisconsin Transportation mrorma-
A tcn Center, 2004).
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Water Resource Profection Plan

BMP: Permanent Culvert Crossing {Cont.)

FIGURE 84. critfca) dips or dipped crossing ity should De centered Naar 4 stieam crossng’s downroad
higating, not cver the centering of W6 LTOSSING WNeTe overtopping could cause washout o7 severa arosion
of tha BN If the Stream CYossing culvsrt (B) plags, witer wil pond behind the DIt untll reaching the aidonl
i or ow point &1 the crossing (G} and Aowing back down ino the patwial stream chapnel. Tha dowa-road
ditoh must be plugyed to prevent stteamfiow fom diverting down the dfcll s, For axtia provection fnthis
sketch vprap anner has been placed at the critical dip cutfal and exteniing dowansibpe to e stteam chan-
nel. TS 8 carly required or Suggested on stipdin CI0SSInGS wheve the culver? is ighly likely @ plug and
the croastag il overtoppad. The dip 42 tha hings 1ine 15 tsually suMicient to imit emalonal damiage duing
an overtopping event. Road surface and diich runefl & dsconnectad rom (he 2lzean aossng by mstaling A
rofing dip and ditel reifef colert kist up-road from the crossing (A) (Robiay and Enerar, 2003).
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Water Resource Protection Plan

BMP: Permanent Culvert Crossing (Cont.)

FIGURE 155. Proper culvert installation involves
correct culvert orfentation, getting the pipe slightly
below the bed of the original stream, and hackfll-
ing and compacting the fill as it is placed over the
snlvert. Installing the inlet too low in the stream
(A) can lead to culvert plugging, yet if set too high
(B) flow can undarcut the inlat. If the culvert (s
placed too high in the fll (C), flow at the outfall wili

B A TR ATy erode the fill. Placed correctly (D), the culvert Is set
AT TIFTTITTT 17T slightly below the original stream grade and pro-
\l Tl 1 ’ VAL ELHEEHET tected with armor at the inlet and outlet, Culverts
=L LR L] installed in fish-bearing streamn channels must be

L SRR inset into the streambed sufflciently (>26% embed-

ded) to have & natural gravel bottom throughout the
eulvert {Modified from: MDSL, 1891).

T
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Water Resource Protection Plan

BMP: Rocked Ford

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

surface or fill. '

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

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

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

The road surface at the ford shall be constructed with clean rock. The rock shall be applied to a minimum depth of 6

inches.

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

The ford's outlet shali be rock armored to resist downcutting and erosion.

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

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

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

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

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

BMP: Rocked Ford (Cont.)

FORD: A large dip is graded into the road at the axis of the
stream channel. The outside fill face is dished out to form a spillway

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

Larger Rock at

& Toe
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Water Resource Protection Plan

BMP: Armored Ford [Fill]

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

roads without erosion or displacement of installed fill material.

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

o The road shall dip into and out of the armored ford to minimize diversion potential. Construct a broad rolling dip across the
roadbed, centered at the crossing, which is large enough to contain the expected 100-yr flood discharge while preventing flood
fiow from diverting down the road or around the rock armor.

The road surface at the armored ford shall consist of rock small enough to be easily passable by vehicle, but large

enough to not be transported during high flow storm events.

The ford's inlet shall be rocked if a threat of head cutting exists.

o Excavate the keyway - Excavate a one to three foot deep "bed” into the inboard edge of the road

o Armor the basal keyway — place various sized rock in the constructed keyway to prevent head cutting. Use the largest rock
armor 1o fill the keyway trench and creale 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 Excavale the keyway and armored area - Excavate a two to three foot deep “bed” into the dipped road surface and adjacent
fillslope (to place the rock in) that extends from approximately the middle of the road, across the outer haif of the road, and
down the outboard road fill to where the base of the fill mests the natural channel. At the base of the fill, excavate a keyway

trench extending across the channel bed.
o Armor the basal keyway - Put aside the largest rock armoring to create the buttresses. Use the largest rock armor to fill the
basal trench and create a buttress at the base of the fill. This should have a "U” shape to it and it will define the outlet where

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

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

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

FIGURE 129, Thisanmored 4R CIo8siag of a stee, ephomeral stradm

was constructad to provide a low malntenanca crossing. The crossing has
peen deeply tHppsd o raduce the volums of road Al and to elinindte the
potential for greem divargion. The Al slope Has been Deavey amored
through the axis of the crossing to contain Nood fows and provent down-
cutting, Ammored fils cannct be used an fish beqiing sreqms.
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Water Resource Protection Plan

BMP: Armored Ford [Fill] {Cont.)
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FIGURE 121D, Wall gmdect rock srmor
13 then racknlied (o the stridum

and gReAd AcToss Wie breadth of fie
U-shaped stream crossing, 804 apot
Lfrelrd Lhe way up the roadbed, so
Lt sirea milow Wil iy DoW over of
Come 0 contact Win rosistant anmoy
matarial The armiy must be spead and
cunpaciad across the design wiath of
the expected Mood NowW channal widin
80 pestk fdows will Dot gank the armomd
structuro.

FIGURE 121E. Two woeks after this
armoered 51 was constructod, a storm
now gvant oocuiiTed and he structie
mantained 165 runeton and mtegrity
Tha road approaches had not yat beon
campaoted or SuTacet Wih road [odk,

FIGURE 121F. The samo armored ni
&5 {t appesmed after the Net winter
Nood flows, No maintanancs was
ruirad to reopen e mwad, i is also
cloar that no streain divorsion Lsmi-
Dblg at tnis stream aosamy sie, and the
volue of NF wWitin the cossing has
been mdiced to the mintmum amount
noeded 1o mantell a ralatively smooth
driving suriace on s Hw velume road.
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Water Resource Protection Plan

BMP: Rolling Dip

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

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

The rolling dip shall be constructed with clean native materials.

The rolling dips outlet may be armored to resist downcutting and erosion.

Do not discharge rolling dips into swales 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,

BMP: Rocked Rolling Dip
Rocked Rolling dips are drainage structures designed to capture and discharge surface water collected on road
surfaces and in inside ditches at a specific location.
The road shall dip into and out of the rolling dip to eliminate the possibility of water flowing along the road surface or in
an inside ditch to bypass the dip structure.
The rocked rolling dips inlet and outlet shall be armored to resist downcutting and erosion.
The entire length of the rocked rolling dip shall be rock armored to a minimum of 5-feet from the centerline of the dip.
If a keyway is necessary, the rocked rolling dip keyway shall be constructed at the base of the dip and shail be of
sufficient size, depth, and length to support materials used in the rocked rolling dip construction back up to the road
crossing interface.
Do not discharge rolling dips into swales 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 must be drivable and not significantly inhibit traffic and road use.
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FIGURE 94, A classic Type I raiting dip, svhste the sxravatnd Rp-road appeosol {5) i the roling dip 18 sevarl paicent stegper
tan tha eppreaching read and extends for 60 to 80 ol (o the Aip aXis, The lowar fide of Ue STECTIEe VeI Nes grale (A) over
approxznately 16 foel o nroze, and Ulen f211s down o yafoin the opginal wad gmde. The dip must e desp enougn-Bat £ s nct
ahitteratad by Rormal grading, Bue 1ot so deep tat it {s difdcult to negotiats or a hazerd o nonmal Gae, The cutward cross-
spe of 10 Aip axie aROUAT e 3% to 6% gmater than the up-read grada (B} so 1wl @ain propearly, The dip axis showld be ow-
shpec suefantly 16 ho sall-cleaning, Witho Flggeing exoessiva downaiting of sedizient depostion i the dipaxis (Medited
noin: Bast, 2013),
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Waler Resource Protection Plan

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

Type 1 Rolling Dip Type 1 rolling dips are used where road grades are Jess than about
(Standard} 12-14% and road runoff is not confinad by a large through cut or
berr. The axis of the dip should be perpendicular to the
mad alignmert and sloped at 3-4% across the road
tread. Steep mads will have longer and mare abrupt
dip dimensions to develop reversa grade thraugh the
dip axis. The road tread and/or the dip outlet can
ba rocked to protect against erosion, if neaded.

Type 2 Rolling Dip Type 2 rolling dips are constructed on roads up to 12-14% grade
{Thrangh-cut ot thick berm read reaches) wehiere there is a through cut up to 3 feet 1all, or a wide or tall
berm that otherwise blocks road drainaga. The bem or
native through cut material should be removed for the
length of the dip, or at least thwough the axis of the dip,
to the extent neaded to provide for unintarrunted
drainage onto the adjacent slope. The bem and
slope material can be excavated and endhauled,
: RS or the material can be siddecast onto natlve slopes
e it Ng OB 8] (LN up to 45%, provided it will not enter & stream.

R

Type 3 Rolling Dip Twpe 3rolling dips ane utilized where road grades are steeper than

(Steep mad grade) about 12% and it is not feasible to davelop a reverse

grade that will also allow passage of the design

vehicle {steep road grades require more abrupt

grade revarsals that some vehicles may not be
able ta traverse without bottoming out).

Instead of relying on the dip$ grade reversal
to tum runoff off the madbed, the road
is built with an exaggerated outsiope of
A-8% across the dip axs. Road runoff is deflected
oltliquely across the dip axis and is shed off the outsloped
section rather than continuing down the stesp road grada.

PIGURE 38. RoRiug dip typos
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Water Resource Protection Plan

BMP: Ditch Relief Culvert

Install ditch relief culverts at an oblique (typically 30 degree} angle to the road so that ditch flow dis not forced to make
a sharp angle turn to enter the pipe. Cn low gradient roads (<56%), where ditch flow is slow, ditch relief culverts can be
installed at right angles to the road.

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

If it cannot be installed at the base of the fill, install the DRC with a grade steeper than the inboard ditch draining to
the culvert inlet, and instali a downspout on the outlet to carry the culverted flow to the base of the fitisiope.
Downspouts longer than 20 feet should be secured to the hillslope for stability.

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

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

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

= \\\\ FIGURE 48, The elements of a properly installed

o difch relief culvert. The culvert is angled at ahout
30 degrees to the road alignment to help capture
flow and prevent culvert plugging or eroglon of the
inlet area. It is set at the basge of the 1l {ideally) or
with a grade siightly steeper than the grade of the
contributing ditch (but never with & grade less than
2 percent) (USDA-SCS, 1883). At a minimumn, the
grade of the diteh relief culvert should be sufficient
to prevent sediment accumulation at the inlet or
depogition within the culvert jtself (it should be
salf-cleaning) (USDA-SCS, 1983).
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Water Resource Protection Plan

BMP: Ditch Relief Culvert (Cont.)
SR T R T s

PIGURE 39.

Waterbars are often used to drain sur
fage runolf from seasonal, unsurfaced
roads. Because they ara easlly broken
down by vehicles, waterbarg are only
nsai an unswfaced roads where there
1g little or no wat weather traffic. In this
photo, a-waterbar and ditch relief cul-
vart are usad o drain all road surface
and ditel runoff from the ingloped road
prism.

Culvert inlet

FIGURE 238. Traffic and surface runoff from graveled roads often produces surface erosion, turbid runoff
and fine sediment irangpoit that can be deliversd to streams. Where ditches can't be eliminated, sediment
traps and roadside settling basing can be installed to capture and remove most of the eroded sediment.
This sattling basin has been constructed along the ingide ditch fust before a stream crossing culvert inlet
{see arrow). Eroded sediment from the road and ditch are deposited in the basin before flow is released

to the stream. Fine sediments have filled about 1/3 of this basin and vegetation is now growing. Sediment
basins require periodic maintenance to maintain their storage capaciiy.
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Water Resource Protection Plan

BMP: Inlet and Outlet Armoring
Inlets of culverts and associate fills shall be protected with rock armoring that extends at least as high as the top of the
culvert.
Outlets of culverts shall be provided a rocked energy dissipater at the outfall of the culvert.
Qutlets of culverts and associate fills shall be protected with rock armoring that extends at ieast as high as the {op of
the culvert if road fill sloughing into channel can occur.
Prior to infet and outlet rocking, the inlet and outlets shall be prepared. Preparation will include removal of vegetation
and stored materials from the inlet and outlet.
Inlets may require construction of an inlet basin,
Slopes at the outlet should be shaped to a 2:1 or natural slope prior to placing rock 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.

focks;
35100 paund
1.5 feet min. 5% srester than 50 pasnds

b-12 inchmin,
riprap depth

FIGURE 107A. Ripmp armer at culvert outiat (Modifted from: Eatlarst g1, FIGURE 107B. Rymap arawr at culvart it
2011). (Eatlar and Sherar, 2003).
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