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Humboldt Redwood

COMPANY. Ltc

February 13, 2009

Ms. Catherine Kuhlman
California Regional Water Quality Control Board
North Coast Region
5550 Skylane Blvd, Suite A
Santa Rosa, CA 95403

Main Office
P.O. Box 37
Scotia, CA 95565
(707) 764-4472

Timber Operations
P.O. Box 7/2
Scotia, CA 95565
(707) 764-4472

Subject: Enrollment ofTHP 1-05-085 HUM (Unit 2) in the Freshwater Creek WWDR, "Tier II"

Dear Ms. Kuhlman:

HRC is requesting Tier II enrollment under Watershed-Wide Waste Discharge Requirement (WWDR)
Order No. RI-2006-0041 for unit 2 ofTHP 1-05-085 HUM. This unit is comprised of29.7 acres of
Selection (14.9 clear-cut equivalent acres). Total acres currently enrolled or proposed for enrollment
under Order No. RI-2006-004l Tier II is shown in the Attached Pre-Harvest Planning Report provided
by Forester, Mr. Wayne Rice. The Erosion Control Plan (ECP), Form 200 and an annual waste
discharge enrollment fee have already been submitted for this THP.

Landslide risks associated with this plan were evaluated in compliance with the Freshwater Creek and
Elk River WWDR Permit Acreage Enrollment and Compliance Monitoring Program Quality
Assurance Project Plan (Version 2.0, September 1, 2006) approved by the Executive Officer of the
North Coast Regional Water Quality Control Board. This approach uses commonly accepted
standards for geologic practices in forest management (Sidle et a1. 1985, Soeters and Van Western
1996, and Sidle and Ochiai 2006) to assess factors known to contribute to landslides, such as steepness
of slope, slope convergence, hydrology, geologic features, and visibly unstable areas. Overlapping
and complementary scientific techniques combining state-of-the-art digital elevation model (DEM)
slope stability models, field investigation, and terrain analysis were used in this assessment.

In summary the unit is underlain by moderate to steeply inclined, predominantly planar slopes that
flank Little Freshwater Creek (CL I). The slopes exhibit unifonn shape with moderately incised
swales. Mass wasting in response to the tum of the century ground based c1earcut harvest was
minimal and typically concentrated to the slopes adjacent the active channel ofthe Class I
watercourse. These slopes are located within the no harvest RMZ for the Class I watercourse. We
found no additional areas warranting further mitigation. The mitigations provided in the approved
THP appear adequate to meet Tier II standards in achieving no sediment delivery from harvest related
mass wasting.

The THP proposes an uneven-age silviculture retaining 90 sqft of basal area. Sub-merchantable trees
and those with specific wildlife value characteristics (e.g., cavities, large limbs, broken tops, snags,



etc.) will be retained within the harvest area to the extent feasible. Cable yarding is approved for the
entire unit. Post-harvest no site preparation will occur.

Greater detail regarding this landslide hazard assessment is provided in the attached THP Unit Review
for Tier 2 Enrollment. The licensed geologist involved with the Tier 2 landslide lisk evaluation has
concluded the proposed harvest operation, if implemented as planned and approved, will result in a
negligible increase in potential for post-harvest landsliding; and thereby meets the applicable Zero
Delivery oflandslide related sediment performance standards ofNCRWQCB Orders RI-2006-0041
and RI-2008-0071.

Please do not hesitate to contact me should you have any questions or comments regarding this
application for enrollment into WWDR (Order No. RI-2006-0041).

Respectfully,

~tf/ /t /J!,'

Wayne D. Rice,
RPF
Humboldt Redwood Company, LLC

Attachments:
Professional Certification of Design
THP Unit Review for Tier II enrollment
Pre-harvest Planning Report
Unit Specific ECP
Maps



Professional Certification of Design

I, 4/ t A1b
/ Signature

Place licensed seal here

P.G.7950
license #

2/16/09
Date

hereby certify, in accordance with North Coast Regional Water Quality Control Board
(NCRWQCB) Order Nos. RI-2006-0039 and RI-2006-0041, that the attached application and
the description of THP modifications, and the materials submitted along with:

nIP No. 1-05-085 HUM (Little Main) Unit #_2_

a. are in accordance with accepted practices, and recognized professional standards;
b. comply with the requirements of the Monitoring and Reporting Program No. RI-2006-0103,

approved by the Executive Officer of the North Coast Regional Water Quality Control
Board; and

c. provided that the THP is properly implemented, operated, and maintained, are adequate for
the THP to meet the applicable Zero Net Delivery performance standards ofNCRWQCB
Orders Rl-2006-0039, RI-2006-0041, and Rl-2006-0103, insofar as such perfoffi1ance can
reasonably be predicted by accepted engineering geologic practices.

The opinions presented in the subject THP have been developed using that degree of care and
skill ordinarily exercised, under similar circumstances, by reputable engineering geologists
practicing in this or similar localities. No other warranty, expressed or implied, is made as to the
professional advice included in this report.
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THP: Little Main THP05-085 Unit # 2 February 12,2009

Tools Used in This Assessment Figure
Number

Elevation Map with 10ft Contours (HRC I
LiDAR)
SHALSTAB (Montgomery and Dietrich, 2
1994 and Palco, 2006) / Slope Class /
Hillshade Maps
CGS Geology and Geomorphic Features (CGS, 3
1999)
Mass Wasting Potential Map (Palco, 1999) 4

Aerial Photo Map (HRC, 2007) 5

HRC Elk River WA deep-seated LS inventory 6
(Palco, 2001)
Road Condition Map 7

Please see back of enrollment for references

Geolol!.ical Summary:
I
I

Regionally, the unit is the left bank of Little Freshwater Creek. The flanking slope is typically planar with numeours locally incised
swales often including Class III watercourses. The underlying geology is mapped as undifferentiated Wildcat Group sediments
(Figure 3). The bedrock is composed of interbedded mudstone, silts, fine sands, and infrequent pebbles and conglomerates. The
bedrock is compact and predominantly held together by consolidation. Yager terrane bedrock is located in the lower elevations of the
unit adjacent the Class I watercourse. Figure 3 also maps debris slide slopes that correlate regionally with steeply inclined toe slopes I
of the unit and adjacent the Class II watercourse. One landing failure debris flow torrent track is mapped north and outside of the
unit. No other mass wasting features have been identified bv CGS (]999) within the unit.

THP 05-085 Unit 2 Pagelof6 Little Main
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No areas associated with deep-seated landsliding are mapped in the unit from Watershed Analysis (Figure 6).

Review of Figure 2 (Hillslope Shade) shows a generally uniform weathering rate across the flanking slope. The Class III
watercourses within the unit appear to be poorly incised when compared to similar courses to the north.. The Class I watercourse
appears well entrenched with a consistent low gradient channel. The strong uniformity of the geomorphic features suggest a very
unifonn, both in material composition and consolidation, underlying geologic strata.

A review of existing geologic infonnation and disclosure of known unstable areas was conducted for the THP. However, the forester
did not observe any indicators within the proposed units to require inclusion of a Note 45 Report within the THP. No unstable areas
were identified within Unit 2. Landslides previously identified by CGS (1999) and Golder (2001) were disclosed in the THP. These
landslides are in close proximity to the unit but outside the operational portions of the unit. The THP was reviewed by various
agencies during PHI. Unit 2 was found to be compliant with the Forest Practice Rules with respect to the disclosure of all known
unstable areas.

The harvest unit was evaluated at the THP level with respect to clearcut silviculture. As mandated by new management, the
silviculture has changed to selection. This change is not in response to perceived high slope stability hazard, however, the retention
of timber on the slopes further reduces the potential for harvest related mass wasting.

For this evaluation, the harvest unit has been reviewed as one polygon. We validate this decision based on the unifonn underlying
I geology, consistent slope inclination with respect elevation, and lack of previous, harvest related mass wasting.

Summary of Changes to THP Preseriptions Based on Tier II Analysis in this Unit:

I Geologie Review ForestrySilvicurture/SitePrep ()perational/DesignPllln
Plan

2-1 For reasons other than slope No change to approved
stability hazard, silviculture is yarding methods.
now selection with a target
retention ofabout 90 sq. ft.

THP 05-085 Unit 2 Page 2 of6 Little Main
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THPUnit: # 2
Polygon: 2-1

THP Unit Review for Tier 2 Enrollment

No site preparation will occur
due to partial harvesting.

A) General Observations

The unit is hound by a rocked road on a gently inclined ridge top, incised
drainage swales, and prominent Class I watercourse.

The polygon occupies convergent and divergent slopes with inclinations
that vary from gently inclined to over 60%. The slopes exceeding 60%
typically define the lower elevation flanking slopes of watercourses.

A Class I watercourse defines the down slope harvest boundary for
approximately 3900 feet along the channel. The watercourse is fed by
numerous Class III watercourses, three of which extend into the unit.

The Class I watercourse is flanked by predominantly 40 to 60% inclined
hill slopes. The slopes appear smooth with limited incision of the Class
III tributaries. Slopes inclined less than 40% are scatted in distribution,
limited in acreage, and appear to correlate with the subtle interfluvial
ridges. Areas of elevated SHALSTAB (Value 2) are concentrated in the
harvest exclusion zone for the Class I watercourse. Limited pixels of
elevated SHALSTAB (Value 2) are located upslope of the expanded no
harvest zone and appear to correlate with unclassified drainage swales.
No potentially unstable areas were identified in association with the
elevated SHALSTAB during THP development. The downslope Class I
watercourse is buffered with a harvest exclusion zone that ranges from
100 to ISO feet. Our review of the SHALSTAB areas revealed steeply

B) Harvest Related Impacts and Hillslope Sensitivity

The slopes within the unit have experienced c1earcut,
burning and donkey yarding (a legacy method that dragged
the large diameter, felled timber to railroads).

Regionally, the catchment area for the corresponding
watercourse appears to remain low.

The location ofMWP modeled moderate and high rating is
consistent with CGS mapped debris slide slopes.

No evidence ofpast instability was observed in the mapped
debris slide slopes.

The potential for the development of shallow debris slides
increases significantly where roads are constructed across
steeply inclined slopes and incorporate fills. These activities
are not proposed in this plan.

Partially harvesting the slopes within the unit is likely to
further reduce the potential for mass wasting.

THP 05-085 Unit 2 Page 3 of6 Little Main
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A) General Observations
inclined swales, evenly distributed, in situ old growth stumps and
abundant 2nd growth timber.

Debris slide slopes mapped (Figure 3) within the unit correlates well with
the watercourses. It appears that these areas were mapped as potential
source areas since no actual debris slides were identified during THP
layout and approval.

Mass Wasting Potential (MWP) modeled for the unit (Figure 4) is
regionally low to moderate. Within the unit, a long strip ofhigh MWP
has been modeled paralleling the Class I RMZ. The areas matching high
MWP are in response to the inclusion within the model the values for the
Figure 3 mapped debris slide slopes.

The stand is predominantly redwood and fir. The original harvest was a
ground based clearcut yarded either to the downslope watercourse or the
ridge top. A second entry occurred sometime in the 1990s. This was a
cable yarded thinning of the stand.

B) Harvest Related Impacts and Hillslope Sensitivity

C) Forestrv / Silviculture Plan D) Operational Design Plan

THP approved silviculture was originally clearcut, but has been amended
THP approved yarding method for this polygon is cable

to selection silviculture with a targeted retention of90 ft1 BAJA due to a
yarding. No change is proposed for the yarding method.

management change, and a no cut Class I RMZ. The Class III
watercourse protection will retain all channel trees, plus on side slopes The moderate to steep slopes associated with the polygon
greater than 50% employ a 50' RMZ that maintains 75 sq. ft evenly combined with the option to rig tail-hold trees or tie-off on
distributed in the buffer. Where side slopes are less than 50% employ a the other side of watercourses for additional lift provides
25' RMZ that maintains 75 Sq. ft evenlv distributed in the buffer, and no sufficient deflection to limit logging-related ground

THP 05-085 Unit 2 Page 4 of6 Little Main



THP Unit Review for Tier 2 Enrollment

C) Forestry / Silviculture Plan D) Operational Design Plan
group opening greater than \4 acre immediately above the tenninus of disturbance. In addition, a byproduct of the mid 1990s
class III with slopes greater than 40% or immediately above a headwall partial harvest is a densely vegetated understory. This
swale. Additionally sub-merchantable trees and those with specific vegetation will aid in retarding significant site disturbance
wildlife value characteristics (e.g., cavities, large limbs, broken tops, where full suspension does not occur. Based on the
snags, etc.) will be retained within the harvest area to the extent feasible. deflection, the understory vegetation, and the significant
The watercourse is also within an equipment exclusion zone prohibiting buffers provided to the down slope watercourses, we do not
tractor use within 50 feet of the watercourse. anticipate any significant increase in potential for mass

wasting-related discharge as a result of yarding operations.
Site preparation has been changed to none.

References:
CGS, 1999, fonncrly Department ofMines and Geology (DMG), Geologic and Geomorphic Features Related to Landslding, Freshwater Creek,

Humboldt County, CA, open-file report 99-10.

Montgomery, D.R. and W.E. Dietrich, 1994. A physically based model for the topographic control on shallow landsliding. Wat. Resour. Res. 30:
1153-1171. For specific details regarding the model used in this evaluation, please see Palco, 2006. Additional infonnation from the model
authors is available at the following website: http://socrates.berkelcv.edu/-geomorph/shalstab

Golder, 2001, Engineering Geologie Report, Engineering Geologie Evaluation, Freshwater South 23 THP, Humboldt County, CA, unpublished
report to the Pacific Lumber Company, dated August 18, 2000.

HRC, 2007, Ortho-photo rectified aerial photographs flown by 3Di West, Eugene Oregon,

HRC, 2008. Freshwater Creek and Elk River WDR Pennit Acreage Enrollment and Compliant Monitoring Program, NCRWQCB RI-2006-0039
and RI-2006-0041, Quality Assurance Project Plan, Version 3.0. Policy document submitted to NCRWQCB dated June 7, 2006.

Palco (The Pacific Lumber Company), 2002, The Pacific Lumber Company (PALCO) Prescriptions Based on Watershed Analysis for Freshwater
Creek, California, August 15, 2002.

PALCO, 1999, Habitat Conservation Plan, Vol. 2 Part D, Landscape Assessment of Geomorphic Sensitivity, Public Review Draft.
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Brief descriptions of the models used in this evaluation:

SHALSTAB was first described in Dietlich and Montgomery (1994). SHALSTAB is a simple, physically-based model based on the
Mohr-Coulomb failure law that can be used to map shallow landslide potential. The model calculates the potential for failure using
gridded digital elevation data. The simplicity of the model lies in the fonnulation of slope stability parameters that allow the model to
be run parameter-free using default values suggested by the authors or detennined by local measurement. Because the model uses no
field measurements of critical characteristics that detennine slope stability, the evaluation of potential instability is only an
approximation. In applying SHALSTAB for Tier 2 emollment, HRC has run the model on a 10-m spatial grid using LiDAR elevation
data and applied the parameters as suggested by the model authors. HRC's application of the method and parameters is described in
PALCO (2006).

Mass Wasting Potential (MWP) modeling is a cursory regional assessment that numerically values soil, slope inclination, geology type,
and geomorphology with respect to past mass wasting. The sums of the values specific to an area are measured against a set ranking
system that extends from very low to extreme. The models intent is to highlight areas of high potential for instability at the pIarming
level. The model's use at the site specific level is limited in that pedogenic soil types are used, not textures, the geologic fonnations
utilized provide one value for all of the incorporated facies, and the model is heavily biased if past mass wasting has occurred or has
been mapped as occurring in the area.

THP 05-085 Unit 2 Page 6 of6 Little Main



Table 1. Proposed 2009 Harvest in Freshwater Creek
Silviculture Hazard

THP Name THP Number Unit Number CC ROW CT SEL CC Eouivalen Low Hioh*
Little 34 08-048 1 22.4 11.2 22.4 0.0
Little 34 08-048 3 30.3 15.2 27.4 10.8
McCready Ridge 07-132 1 0 0 0 15.6 7.8 15.6 0.0
McCready Ridge 07-132 2 0 0 0 15 7.5 13.1 7.3

3.1 36.2 21.2 38.6 2.7
Mid Incline 05-123 1 0.4 26.2 13.5 4.8 83.7
Mid Incline 05-123 2 31.5 15.8 31.5 0.0
Mid Incline 05-123 3 28.7 14.4 24.4 16.4
Fresh 1 04-242 2 36.1 18.1 34.3 6.9
Fresh 1 04-242 3 27.4 13.7 27.1 1.2
Little Fresh 05-176 1 36.3 18.2 30.1 23.8
Little Fresh 05-176 2 20 10.0 12.4 29.2
Little Fresh 05-176 3 5.7 2.9 5.7 0
Little Fresh 05-176 5 39.6 19.8 39.6 0.0
Little Main 05-085 2 29.7 14.9 14.3 59.1
Little Main 05-085 3 25.3 12.7 16 35.7
Little Main 05-085 7 33.3 16.7 19.5 53.0
Whiskey 08-041 1 20.9 10.5 20.6 1.2
Whiskey 08-041 2 23.5 11.8 23.2 1.2
Whiskey 08··041 3 35.4 17.7 29.6 22.4
Whiskey 08-041 4 32 16.0 32 0.0
Whiskey 08-041 5 11.3 5.7 9.5 6.9

Total 294.7

*The acres represented here have been converted to High Hazard Acres by multiplying by 3.8404.

Hi9hlight indicates a THP and Specific Unit to be enrolled prior to establishing an enforceable Zero Discharge
Monitoring Plan (Tier I). Weighted Acreage Totals are listed below to demonstrate compliance with the Staff
Landslide Model limit of 144 Harvest Acres in Freshwater Creek. Other THP Units will be enrolled after approval of
the aforementioned Monitoring Plan

No Highlight Indicates a THP and Specific Unit to be enrolled after establishment of an enforcable Zero Discharge
Monitoring Plan (Tier II).

Indicates tier 1 for ROWand tier 2 for remainder of the unit

ITotal Clear Cut Equiviiant Acres enrolled or submitted for enrollment I 145.1 I



Table 2. Summary of THPs to enrolled prior to establishment of Zero Discharge Monitoring Plan for Freshwater Creek
Harvest Hazard

THP Number Unit Number Acres Low HiQh'
08-048 1 22.4 22.4 0.0
05-077 4 3.1 3.1 0.0
05-176 5 39.6 39.6 0.0
08-041 1 20.9 20.6 1.2
08-041 2 23.5 23.2 1.2
08-041 4 32.0 32 0.0

Totals 141.5 143.3



Table 3. Summary of THps by Yarding System and Site Preparation for Freshwater Creek
Yardina System I Site Preparation

THP Name THP Number Unit Number Ground Based Yarder jHelicoote!l MechanicaU Broadcast

Little 34 08-048 1 3.9 18.5

Little 34 08-048 3 6.9 23.4

McCready Ridge 07-132 1 0 15.6
McCready Ridge 07-132 2 10.1 4.9

17.7 20.5
Mid Incline 05-123 1 0 26.2
Mid Incline 05-123 2 11.5 23
Mid Incline 05-123 3 0 28.7

Fresh 1 04-242 2 10.9 25.2
Fresh 1 04-242 3 0 27.4
Little Fresh 05-176 1 0 36.3

Little Fresh 05-176 2 7.3 12.7
Little Fresh 05-176 3 0 5.7

Little Fresh 05-176 5 0 39.6
Little Main 05-085 2 0 29.7
Little Main 05-085 3 0 25.3

Little Main 05-085 7 0 33.3
Whiskey 08-041 1 20.9 0

Whiskey 08-041 2 11.7 11.8
Whiskey 08-041 3 9.3 26.1

Whiskey 08-041 4 19 13

Whiskey 08-041 5 0 11.3



Humboldt Redwood Co. LLC

Erosion Control Plan (ECP) for
the "Little Main" THP

1-05-085HUM

Updated ECP - for purpose of identifying Tier 2 erosion control sites specific to
units 2, 3 and 7 (2009 enrollment requests); Unit 2 has site 900 (Road X94.79),

and units 3 & 7 have no erosion control sites located on the spur road system
leading specifically to These unit.

This plan is being included in the THP to partially meet the requirements
of the North Coast Regional Water Quality Control Board

Watershed-wide Discharge Requirements. (WWDRs)

All operational portions of this ECP
that are to be enforced through the Forest Practice Rules

have been included in Section II of the THP.

Version 20080226



Humboldt Redwood Company LLC Erosion Control Plan (ECP)

This document addresses the requirements of the California Regional Water Quality Control
Board, North Coast Region Order No, R1-2006-0041 (Freshwater Creek) for an Erosion Control
Plan (ECP) related to timber harvest activities on Non-Federal lands in the North Coast Region
(Sec, III 02 and D3), The responsible party for this ECP is Humboldt Redwood Co, LLC P,O,
Box 712 Scotia, CA 95565 (707) 764-2330,

This ECP is submitted for: THP Name: Little Main
Contact Person: Jon Woessner Phone: /7071764-4376

The landowner Is committed to a wide variety of measures to prevent and minimize the discharge
or threatened discharge of sediment from controllable sediment discharge sources as part of this
project into the waters of the state in violation of applicable water quality requirements,
Prevention and Minimization of Controllable Sediment Discharge Sources associated with this
project are identified in the Controllable Sediment Sources table. The specific conditions of
sediment discharge sources and a summary of prevention and minimization measures (Section I)
are identified in the table. General prevention and minimization measures for the project (Section
II) are incorporated in the ECP by reference.

The RPF andlor the RPF Designee have conducted an inventory of potential "controllable
sediment discharge sources" within the project area, As defined in California Regional Water
Quality Control Board Order No, R1-2006-0041 (Freshwater Creek),

"Controllable sediment discharge source" means sites or locations, both eXisting and those
created by proposed timber harvest activities, within the Project area that meet all the
following conditions:

1, is discharging or has the potential to discharge sediment to waters of the state in violation
of applicable water quality requirements or other provisions of these WWDRs,

2, was caused or affected by human activity, and
3. may feasibly and reasonably respond to prevention."

Upon gUidance of the North Coast Regional Water Quality Control Board (NCRWQCB) staff,
discharge from the source must be likely to occur during the life of the Timber Harvesting Plan
(THP) and WWDR (Holly Lundborg, personal communication)

The inventory method consisted of an appurtenant road survey, aerial photos and ground
assessments of the harvest units, and a complete ground assessment of all watercourses and
associated stream protection zones,

The schedule for implementing the prevention and minimization management measures for the
controllable sediment sources will be consistent with the duration of the THP, These measures
will be implemented in accordance with the priority level assigned to each site, High priority sites
will be addressed first with low priority sites to follow, Work at all sites will be accomplished prior
to THP expiration, The general prevention and minimization measures will be implemented
concurrent with operations,

I. Inventory and Treatment of Controllable Sediment Sources

All controllable sediment sources are listed in the attached "Erosion Control Plan" table, These
sources have been assigned a treatment priority of low, medium or high based on: 1) potential for
significant sediment delivery to a Class I, II or III channel; 2) treatment immediacy (a subjective
combination of event probability and sediment delivery); and 3) treatment cost-effectiveness,



The Prioritization for implementing prevention and minimizatiDn measures for road-reiated and
non rDad-related cDntrDllable sediment sources is based upon guidance provided in Order No,
R1-2006-0041 (Freshwater Creek)
Highest pr'lority is assigned to the largest sediment discharge sources that discharge to waters
that support domestic water supplies Dr fish, HRC's prioritization method considers this guidance,
and combines it with consideration for accessibility and level of imminent risk of significant
sediment discharge, SDurces that receive a high priority rating will be treated by a date certain as
noted in the Controllable Sediment Sources table, Sources that receive a iow or medium rating
are determined to have a low to moderate risk of imminent discharge and will be treated prior to
completion of the THP, or as otherwise indicated.

Non-road related controllable sediment sources can include skid road crossings, yarding furrow,
skid road in watercourse, perched skid road fill, skid road rutting, iandslide, layouts, railroad
grade, incline, etc.

Information specific to Controllable Sediment Discharge Sources is listed in the Controllable
Sediment Sources Table, below. An explanation of information provided in that table is provided
below.

II. General Prevention and Minimization Measures for Controllable Sediment Discharge

In addition to the site specific measures detailed above, the general measures proposed in this
project, either as required by another State or Federal regulating agency, or as a matter of HRC
policy, will prevent or minimize future sediment delivery. These measures include, but are not
limited tD measures incorporated in the THP SectiDn Items as fDllows:

THP Section II:
• Item 14 - Describes silvicultural prescriptions

• (i) Site Preparation - Disclosure of selected site preparation treatments and
mitigation measures

• Item 16 - Harvesting Practices - Describes yarding systems, equipment utilized,
equipment limitations, and drainage facility installation timing

• Inclusive through (m) - equipment use limitations and mitigation
• Item 18 - SDil Stabilization - waterbreak requirements, mitigation to minimize soli

disturbance and sediment transport
• Item 20 - Ground Based Equipment Use Location
• Item 21 - Ground Based Equipment Use in Sensitive Areas - IDcatiDns, descriptions of

operations, limitations and mitigation measures
• Item 22 Alternative Practices tD Harvesting and Erosion Control
• Item 23 - Winter Operations - PrDvides descriptions of limitations and mitigation

measures required during winter period operations and Winter Operating Plan
• Item 24 - Roads and Landings - Describes road and landing construction and re­

construction operations, limitations, drainage relief structure installation, mitigation
measures, road maintenance, inspections and wet weather road use restrictions

• Item 25 - Site Specific Measures to Reduce Adyerse Impacts and Special Instructions tD
the LTO

• Item 26 - Watercourse and Lake ProtectiDn (WLPZ)
• Item 27 - "In Lieu" WLPZ Practicers)
• Item 28 - DDwnstream Water Users NDtification and DDmestic Water Supply ProtectiDn

DescriptiDn Df protectiDn measures
• Item 29 - Sensitive Watershed - Identifies whether the plan is IDcated in a designated

sensitive watershed and mitigation measures
• Item 29 - 1 Hillslope Management (HCP 6,3,3.7) - Describes HCP hillslope management

measures required as per watershed analysis



THP Section V:
• Sediment Reduction from Roads and THP Sediment Production--Including Table 1 ­

"Sediment Delivery for Units and Roads for this THP," references, letter regarding Road
related sediment assessment for this THP with the calculations of deliverable net cubic
yards of sediment, calculations and PWA information related to the THP project area
when available

Maps attached:

• Appurtenant Road and Locations/ECP Site Locator Map



III Inspection Plan and Reporting Requirements

A. Inspection Plan
The Inspection Plan is designed to ensure that all required management measures are
installed and functioning prior to rainfall events; that the management measures are effective
in controlling sediment discharge sources throughout the winter period; and that no new
controllable sediment discharge sources developed.

B. Qualified and trained professionals will conduct all specified inspections of the project site to
identify areas causing or contributing to a violation of the applicable water quality
requirements or other provisions of these WWDRs. The responsible party for inspection and
reporting is Jon Woessner (707) 764·4376.

C. No inspections are required in Project Areas where Timber Harvest Activities have not yet
commenced.

D. Project Areas where Timber Harvest Activities have commenced and no winter period Timber
Harvest Activities have occurred Inspections will be conducted each year and throughout the
duration of the Project while Timber Harvest Activities occur.

a. The Project is covered under WWDRs and the following inspection requirements will begin
at the startup of timber harvest activities within the Project area:

I. By November 15 to assure Project Areas are secure for the winter period;
il. Once following ten (10) inches of cumulative rainfall commencing on November

15 and prior to March 1, as worker safety and access allows; and
iiI. After April 1 and before June 15 to assess the effectiveness of management

measures designed to address controllable sediment discharges and to
determine if any new controllable sediment discharges sources have developed.

b. Project Areas with Winter Period Timber Harvest Activities will conduct inspections of
such Project Areas while Timber Harvesting Activities occur and the Project is covered
under the WWDRs as follows:

I. Immediately following cessation of winter period Timber Harvest Activities to
assure areas with winter Timber Harvest Activities are secure for the winter;

il. Once following ten (10) inches of cumulative rainfall commencing on November
15 and prior to March 1, as worker safety and access allows; and

iiI. After April 1 and before June 15 to assess the effectiveness of management
measures designed to address controilable sediment discharges and to
determine if any new controllable sediment discharges sources have developed.

c. inspection reports will identify where management measures have been ineffective and
when repairs and design changes will be implemented to correct management measure
failures.

d. After completing the required inspections, and when it has been determined new
controllable sediment discharges sources have developed, the ECP, implementation
schedule, and inspection plan will be updated, if required, consistent with the WWDRs
and submit the updated documents to the Regional Water Board to maintain coverage
under the WWDRs. If the approved amendment is found to be out of compliance with the
WWDRs, the Project will be amended to be consistent with the provisions of the WWDR
within 30 days, or coverage under the WWDRs will be terminated. The Project will then
be required to seek Project coverage under an individual WDR.

e. EqUipment, materials, and workers will be available for rapid response to failures and
emergencies, implement, as feasible, emergency management measures depending
upon field conditions and worker safety for access.



D. If during the inspection or during the course of conducting timber harvest activities, a
violation of an applicable water quality requirement or conditions of WWDRs is discovered,
the following procedures will be followed:

a. When it has been determined that discharges are causing or contributing to a violation or
an exceedence of an applicable water quality requirement or a violation of a WWDR
prohibition:

i. Corrective measures will be implemented immediately following the discovery
that applicable water quality requirements were exceeded or a prohibition
violated, followed by notification to the Regional Board by telephone as soon as
possible but no later than 48 hours after the discharge has been discovered. The
notification will be followed by a report within 14 days to the Regional Board,
unless otherwise directed by the Executive Officer, that includes:

1. the date the violation was discovered;
2. the name and title of the person(s) discovering the violation;
3. a map showing the location of the violation site;
4. a description of recent weather conditions prior to discovering the

violation;
5. the nature and cause of the water quality requirement violation or

exceedence or WWDR prohibition violation;
6. photos of the site characterizing the violation;
7. the management measure(s) currently being implemented;
8. any maintenance or repair of management measures;
9. any additional management measures which will be implemented to

prevent or reduce discharges that are causing or contributing to the
violation or exceedence of applicable water quality requirements or
WWDR prohibition violation; and,

10. The signature and title of the person preparing the report.
11. The report will lnclude an implementation schedule for corrective actions

and describe the actions taken to reduce the discharges causing or
contributing to vioiation or exceedence of applicable water quality
requirements or WWDR prohibition violation.

E. For other inspections conducted where violations are not discovered, a summary report will
be submitted to Executive Officer by June 30'h for each year of coverage under the WWDRs
or upon tenmination of coverage. The summary report, at a minimum will include the date of
inspections, the inspector's name, the location of each inspection, and the title and name of
the person submitting the summary report.

If helicopter operations are proposed for this project, please find attached a Coiumbia
Helicopters, Inc. (CHI) Fuel Spill Prevention and Cleanup Plan For Columbia Helicopters Field
Operations.



Explanation of Information Included in the Controllable Sediment Sources Table I
Column Headino I Explanation

Site No. ....l Site identification unique to proiect area
Site Type A description of the existing site. Example: Humboldt Crossing; Culvert

. Crossinq; Unstable Fill; Unstable Cut Slope; Diversion Potential.
Estimate of A quantitative estimate of the volume, in cubic yards, of the total amount of
Potential Erosion potential erosion/displacement of soil that will occur should the site entirely

fail. PALCO often uses a methodology developed by Pacific Watershed
Associates to estimate erosion, which assumes 100% delivery of calculated
volume-use of this method for individual sites is noted in Site Description.

Potential Sediment An estimate of the relative potential for sediment delivery expressed as a
Delivery Percent percent of the total amount of Potential Erosion that will be discharged to

waters of the State should the site fail.
Sediment The volume, in cubic yards, of sediment discharge estimated to be
Prevention Volume prevented by implementation of the prescribed treatment. Volume

represents the Estimate of Potential Erosion mUltiplied by the Potential
Sediment Deliverv Percent.

Priority for Treatment priority reflects the immediacy of sediment discharge and the

I
Treatment relative risk to the receptor, should the site fail. Low priority sites are ones

that will not likely deliver significant amounts of sediment during the life of
the WWDR permit, and will be treated prior to filing of THP work completion
report, which does not exceed 5-years following THP approval date.
Medium or high priority sites indicate potentially imminent discharge, and
the timina of treatment is indicted in Implementation Scheduie column.

Implementation Indicates the timing of implementing the prevention and minimization
Schedule measures iisted in the Treatment column.
Site Description Provides sufficient information that describes the existing condition of the

site and factors that inform the chosen treatment methods and

I implementation schedule. This information will include a description of how
the existing condition of the site (ie. stable or unstable) will be affected by

I
different storm events, and whether sediment discharge is imminent. For

Iexample, an unstable site could easily discharge significant amounts of

! sediment in a small storm, thus the treatment priority should be higher.
i Conversely, a stable site that may take one or more very iarge storms to

ITreatment ._.

trigger discharge could be lower treatment priority. If PWA method is used
to calculate erosion/deliverv volumes, it will noted here.
Sediment discharge prevention and minimization measures that will be I

L_. imolemented at the site, includina treatment soecifications if necessarv. I

Attachments:

• ECP Table
• Columbia Fuel Spill Prevention and Cleanup
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Erosion Control Plan For General Waste Discharge Requirements R1 ~2004"0030

r
Site Type Estimate of Potential Priority for Implementation Site Description Treatment lpotential Sediment Treatment Schedule

Erosion Delivery

0
(based on risk of (season/year)

z Volume (In Volume (in failure and

JJ Foblc yards) cubic yards) beneficlal uses)

I
(f)

~oad X10 Permanent 384 25 Low Prior to or Water is flowing Install 24" pipe to natural gradient.
Site 1034'1 crossing consistent with subsurface below i8n

Co",pJd~'
the duration of the CMP.

THP
RoadX83 Permanent 35 10 Low Prior to or Current pipe is undersized Replace current is'' CMP wIth 24"
!site 2045 crossing consistent with and crullhed at outlet. A pipe wIth an energy dissipater as

the duration of the deep hote at the outlet has necessary. store- spoils 350' to

CO,., pie. re.J
THP been created by current right of site at OBR. Install critical

waterflow. dip on right hinge.
Road 94.79 Failing 32 20 High Prior to October Flowing water creating Remove crossing I Jay slopes back
Site 900 watercourse 15'" ofthe first incised channel across 2:1. Store spoils on road on both

crossing
Ct'J1Il fJ..1,J

year of operations road. Outboard edge of sides of crossing.
road Is beginning to fall.

Road X95.91 Critical dip / 67 5 Low Prior to or Current water flow is Install critical dip and 20'
Site 250 Culvert consistent with creating a hole on the downspout to maintain culvert.

maintenance
rornPlt.u.J

the duration of the outlet side.
THP

RoadU Surface 10 5 Low Prior to or Water is currently directed Regrade and outslope road to the
Sib! 31600- Drainage consistent with toward road U59 creating south away from road U59 to
2000

CIJI'If/..1o l
the duratlon olthe saturated soil conditions. prevent surface runoff onto the' dirt

THP seasonal road.

• All estimate. of potential sediment are based on general field observations and not generated by calculations.



(iJ FUEL SPlU- POEVEHTlON AND Cl<ANUP PLAN
FOR COLUMBIA HELICOPTERS FIELD OPERATIONS

SooptJ .

This Plan hlIS been plTfllired by Columbia Halicoplels. 1m:. (CHI) to meet the I'lIqUil8menll
set folth by t.he Federel. State el'lCl Locall\llas that apply to tiJaI storage.

The pJllClldunls and/or plans IvMJ been designed to minimize the hazards to humlln hIIlIllh
and the environment from fire5. exploslllns. and hazardous spills. All affected CHI
employe~ and our CIlI1lraclorll are charged wlIh the complianc:e of the provisions of this
plan from a~ standpoint and Whenever lh819 Ii an emergency. All CHI field'
mechanics heva bean instNcl&d IiIIltIlrain!lll in ;arrying out the plan, enl1lhe BllPll:lPl'late
teehnlques offusl spill preventiOn and deanup.

PnpllJ9dmllle and Pl....ntlon

CHI maintains and oparetu ill job sites to minimize the possibility of III fire, Illlplcslon, Ill'
any unpIaMad suddan Ill'n~ l81sesa ri hllZlirdoUll wutlillmaterial or hllZ'Sl'ClcllJ$
wasteImaIellal QQnSliluenll to air. SOIl or surflr::e water whlCh could threatan hlllllan heallh
or the environment. .

ii5mlIIgem::y Commlmd Structure .

CHI has a field emaJlllilllCY command. etNClII/ll· on au Clf iI$ job sites. The PlimillY
Emergltl1CY COordinator is the Projar;t Manager. With the Craw Chief Ill' Logging Trainer as
al!ernllll!ls. See CHI foIm CH/-$.31A (enclcssd) whIch Is located In the mainlananoiil van for
II ~st of appIl.1ll panlonl1llll and emergency phone numbers. CHI Field Mechanics are
responsible to eet lIS initial respand!ml.

ErIIergunc:.y Cool1llnatOnl DullllS

At all times. thal'lt ill at least one employee ellhar at the job IIlla or on call With Ihs
respOl'lSibility for coordinating all emergency l'Itsponse mBSSI.II'liIS. The Emergency
Coord"lnlItor Is thDI'oughly fllmlliar with all especl$ of CHfs Fuel Spill PrevEIlllion and
Cleanup Plan. all aspeds of operations, and &etivities, location and usage at' emergenc:y
equipment at the job slla, ancl Which P8l'llons Ill' agencies to notify immadiateJy In the avent
Of an emergency. 1lI1s person baa the euthorlty to commit the resources _dad to
carry DIlt this Spill Pmwntlon and Cleanup Plan.

FIeld MeclllIIliclI Dwn

CHI Field Mechanics. are responeiblefor contacting Ihs Emergency COOIl:iinator
immediataly and actin; as Inillal responders in the event at' a fuel spill. The primary
objective at' the inaiel mtpCnBlil is to keep the fuel out Ofwaterways, stabifize or contain Ihs
fuel to prevent1i.IrltuJrspillage, and begin the cleanup process,

I

I

\

9f29197



I
I
I

Emlrglflql Equlpmunt

CHII'fIlJIintIIII'1ll en 8deqUBtIiIllUjlPIy of abIIoJbent pads, shovels, pumpa and no-. d!I.ll'\IlI.vi8qU89ll, fire extinguish,", 1irst aid equipment. 8tC. in lhs maintenance vans in lhs ElVGI11of an ImIll'QIlncy. The fusllng _ lJllIiolains B smaller supply of IIbslllblri pads. snovels
fire~. fim lIi~ equipment lind ~contBlnment aroundfuBI tanka N_In.Il:b whan ~sed tOr I'8tIIOt8 fuellna will also cany a fn~.fi~ aid lIit,· and asmall supply.of lIbsoIt1ent. plIda; Absorbent paQ$1'I1lIy be WM19 out andntWl8d. 8ft SpillContainment Plan for _ram of secondary containment system for fi.lal tlIr'IQ. CHI iscapable of obtaining·oltIer IIl1tII9IIncy eqUIpment froI'I'I a variety of other sautt.eS. SUttI B$;local fira ami police departments end Riedal Environmenlal Sliirvices, Inc. or another;ll'IVBta~ reeponaa cel'1tracttll".

. l!rrIIIIpnCfProcedunla

Whlln8\l8r1I'IIn Is 8l'Iimminent or IICbJal amargancy situation, the EmitgtlllC'J Coordinatormust Immedilllely notify alI1iaId mainlananclt personnel and/or llisib;n, cenlradors. CHI
~ state 8l'Id local agancll!lll, and olhar necessary pereane, if 1'llJlldecl, thenUsa8S the inddent. Ihlt" cantral or centaln the 191ea8e, if pa.sslbIe. and lhsn if nlil1:8SSlllYcall the National Response Can.\Br. 1.aD0,424-B802. 8ft -CHI fonn CHI-s-31A inmainl8narll:e ¥an for· phone riI.lmI:I8J"ll. The Natlgnal Res'ponsfiI Center, StI!lIIl snel Localagencies must bG providedwith the fallClWlng information: . .

• Nama and telephone numbllr of lhs parson milking the !'IJpOll
• NlIme 8I'Id addisss 01' location of the jOb sila.
• Tmte lind type of the im:idenl.
• Nama and quantity afthalllllllriBlls) lnIIol\l8d to the axtenl possible.
• Eidsnt of anyinjurlss known,
• Possible hazaI'dl; to hum<ln heallh BM the environment, ClUl.&ida of job site.
Personnel who oauSa or obserw' a spill or release of hazardous msterilllll mustimmediately call the Emergency CoOl'lfinalgr. II' lhematslial(s) ccme in CQnIal:t with your. skin, wasn it off immllltIiately With copious amounts water. If the materiaI(s) cgme Intocentact WI\h your c1t'llhes, remova1tle clt'llhes at the best available time liIIld then wash yourskin offWith copious artlgun!S ofwater.

Personnel who cause or ob$eMl sma" focalized fires or explosions may try to extinguishthe filB by us1nI1 DOll of the availlilble axIin[lUiatul!l'5. As sCIOn as the fire is extinguished,c:ontaot your$uperviecir and the Eme'lJency Coordinator.

The Emergancy Coordinatgr will do. evarything in their power to keep the releaSlil fulmenterin9 surfece or ground water. This mBy include diking Qr berming, or using absgltBnts.Once aJn!ainBd or contrcllied put the matarial(s) solids/semi sofidsinto open top i7H OOTi:lrUl"nll and "quids Into dosed top irE malal or poly dl'lJms or other approved mregedevices that are cgmpBtiblewilh the spHied material(e). Immaelilltely leb&llhe drums Withtha words "I-lazardous Waste" or words describing the centents of lhewraeta. Also pul an

. 9/29197
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aceumulation date on the Illbal. 'Then !'.1OIltact CHrs Hazardous Materials ManaglN" to
Mange far properwule disposal.

If!tle spill or1'8ln&e rnches iii stream, river. lake or is greater thsn the Repal1abla QuanIliy
.~. in~ CFRa02,4 (for~eum products), Ulentha National Re&pOJ'llIe canter
must be notified of the ""5eIapl1l. See CHI fonn CHJ.O.31 in the maintenanee van for the
IeI8phone 1'\l.IIllbeI' (If the National RespCll1Se center. IfI'u!JIIoIIIs spillsd in quanIiIies greater
!han 42 gallons, in OiBgcn only, the Oregon Emergency Response SSl'IIic8 must be CBIIed
at 1-eot1-452-ll311. .

. If Ih9 spifl/relllllSB is~ to blil~ !l'Illn CHI personna! II'llI Bble to llandla or
ClIIInup, an envlronmentel cleanup CllntraClDr will be aalled to hancla ItIIiIt poJtlon Of \he
remedIaIicn llllt\VItIas.FClBIl Envil'llrll'nBnt\\! ServlC8ll, Inc.·aan be read'1ed 24 hour e clay at
1-8OO-3S1-7455 or 503-283-1150. .

1rmilel:fl8tely lifter \tie Ipililhe Emergency COCll'Cfi~ wil'.provlde far \tIEl treatment, slllI'8ge
or disposal of the rilcovered W8S1e, contamlneistllClI, IIUl1'ece water or any ather material
ItIIiIt results from e ralatml, fIrS or 9lIpIoslCll'l at the job sits.

FoUowUp

'The EiTIl!Il'QerICY CoordinIIor WiD ensure that alfec:ted liIrBa(S) of the]Oll • have no waste
which is InCllmpalible ,With !tie raleasllll:'llNll.erilll that is tral&d, $ll:'II'ed or disposed CIf until
e1sanup prollllllur&l n completed. a,g. n.mmablesantl oxiclizars, and aclds and bllllBS.
All emergency equipmentwill be clelill'\8li ,ami fit for its Intended~ b8fonl operations wiD
reaume. '

RlIquInKI~

CHI wJ1l notify \he EPARaglonl1 Administrator and the state environmsnlal agency that the
jab site is in CtImpliIncG with 40 CFR 265.56 (hI before operations arB ra1ll.lIIIed in the
aIfec:ted eras(1l) Ofthe job eite.

CHI Will nate in e memorandum the time. date and dateRs of any incident that requile!l
implementation C1fthill plan. Also, CHI will, within 15 days 8Iter the il'lCidBnt. submit a 'Millen
report on the /nl;ident to the Regional Admlnist:ator. The report will include lhe following:

• Name, address and telephllne number OfCHI.

.. Dale. time eI1d typEI gf inddent.

• Name and quantity C1fthe material(s) involved.

.. The extent of the injuries. If any.

OJ An assessment CIf Beluel or polential hazsrtls to human heallh and the environment.
where this is eppIleabie.

• estimatllll:'l quantity end dispO$ltlon of tha llilcollElred material.

\

\
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TyP8 r:A Haz.ard Su!;peclsd
1. . Inorgann::. ecids, II'\StIaI

pracsssing wastes.

. 2. Hea~ mtml1$:· d\rome,
IeIld, «:admium. etc,

3. Pesliddes, fungieides,
chlClrinllled phenols, and
dlo:cinS.

4.Cyenide&. ammonia, and
oItler I'IOn-8cidlo lr10rganic
wastes.

Splution

A

A

B

B

Dir!clipns for Preparalion

To 10 QEllIaM of 'Gte!' Bdd
4 IbS of sodium. C!lItIOnate
(soda limB) and 4 Ibs of
triBCldlum phosphlll!!. Stir
until evenly ~ix.ed.

Same liS Item 1

To 10 gelIona of wa\9r iidI:Ie Ibs of calcium
hypOChlorite. Stir willi
\IICIodBl1 or p1liS1lc stirrer
untIllilVBl1Iy mixed.

Same as item 3

I
I
I
!
I,

I
\

l
i

5. Solvents and organic
cotnpO\ll\lt . sueh liS
tridIloraethana lind
Ialusns.

$. PCB's and oily, liJrMlly
\\IlI8telS.

7. 1n000anic ballas, alkali and
causticwaste.

C or To 10 gelIons of waIBr adtI
A 4 Ibs of trisoclium

phl:lliptleta. Stir untlI ElYIlnly
mbalCi.

C or Same as Item 5
A

o To 1D gallons of WeIer add
1 pint of c:onc:entr&lSd
hydrochloric acid. Stirwith a
wooden or plastic: BIimlr.

CHI equipment that ill contaminated will be thoroughly dac:mtaminatsl1 with the abovesolutions for the appropriate contaminate. The rinse waterllara to be aaptured Ia determineif they are hazardous or nol. Persannal dElconliIminlitlng equipmelnl w1Il wasr the properpratec:live equipment such as goggles. fal:El shield. rubbl!ll' gloves and boots. a splesh suitand air purifying fllSPiralar, if neCl/tilary.

Nole:· The oecontamination chemicals li&ted above can be purchasad at I11t1st mad andhardware stores.

9fl9l97
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RevIsIORII

TI'Illl plan will be amended gr ravlewecllf appIlcsbleregulaUons change, lhlil plan fails in an
lIIl1eI'IJS"CV. the job site changes in its clssign. c:onsIruction. opIII'aflon. maintenance, or
_ dleumstanclsin a way that mBl8l'\lllIy.l~s,fhe pollilntial for lim. ~Ioslonsor
18\aa1l1ila l3f hazardous wastes or hazardous cons!iluenls. or changes in 1M f8SP0nSlil
fl9C8$\1l81Y iI1 an 8l!llII'gSnCV. the Ret Of emer;encv CClOI'dirllllors ch£lng9s or the list l3f
emergsncv equipment chango. \

I
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COLUMBIA HELIOOPTERS, INC.

OiL SPILLAGE PROCEDURES

*POST IN SERVloe VAN *

In \ha IIVIlnt of fUlll or 011 spillage. Immediately contact the Aurora _.

1. Project Manager

2. Craw Ohief

S. logging Trainer

4. Aurora OffiCII 503-678-1222

5. U.s. Caul Guard 1-800-242-8ll02
(Nallonal Response Center)

6. OreganDEa 1-800-452·0511

Washington DEQ 1-600-25ll-5990

Cardomia EPA 9Hi.l!62-1621 orln-stata 1-800-645-7911

Idaho OEQ 208-973-0502 or in-state 1-800·632-6000

Alaska OEQ (Juneau) 907-485-5340 or aftar hours 1-800-478-9300

7. Local Bulk Commodities Common Carrier.

e. Clean-up SSlVlcesiEnvironmental Emergency Services

Foss Environmental Services 1-800·337·7456

9. If appropriate. IJse oil ab6Qrbsl'IIpiilds looated at servioevan.

:
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i
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'THE PAClRC LUMBER COMPANYHEUCOF'IER OGGING OPERATIoNS
FIGURE 1

SECONDARY CONTAINMENT DESIGN
FOR PETROLEUM STORAGE TANKS

PROJECT, 240033 DATE, 10 4
REV~ BY: MH CHECKED: Fe

MFG, Inc.
==utting- J:elfUl/iste end "n!o.,,'nl!er:;

SECONDARY CONTAINMENT
FACIUTIES SHaWl< IN
THIS DRAWING CONFORM
TO EPA 40 crn PART
112.8(c)(2)

~. t:!llIES
i 1. Sfade fuer containment oreq clean of olt brush~ debris. stones and loose soil. Rake Qnd shovel.i clean soH base (or sump Iinar). Provide sf'tght slope to 8" deep sump at comer., 2. Sump li.or to be Kept"" VCR 2801 25 MIL PVC Fibergl""" mesh reinforced fuel pi] finer or~.' equivalent.. Lay liner over prepared base wtth edges folded back to allow berm construction.._ Construct berm to shope shown USifl9 soil (or equivolent) free of rock and de.hris which could'" punclure or obraid the liner. Roll liner over benn and secure:. VQ{ume of finished cet! to bei adequate to contain- volume of largest single tank _plus. sufficient freeboard to allow for precipitation.~, 3. Minor hole.s and tea·rs may be ~epaired usln-g patches of PVC plastic with adhesives or masticsr reslstunt. to Jet A fuel.
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