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FACT SHEET
Nature and Location of Proposed Action
The Cowlitz County Department of Public Works (Public Works) proposes to acquire the
existing Headquarters Landfill, a limited-purpose landfill currently owned and operated by
Weyerhaeuser NR Company (a subsidiary of Weyerhaeuser Company), and to permit and
operate the landfill as a municipal solid waste (MSW) landfill. In addition, the County
proposes to construct a pipeline to convey leachate from the landfill to the Three Rivers
Regional Wastewater Plant in Longview, in lieu of hauling leachate by truck and/or rail to the
Weyerhaeuser wastewater treatment facility in Longview.
Headquarters Landfill is located in Cowlitz County, Washington, at 3434 South Silver Lake
Road in Castle Rock. The landfill is approximately 10 miles northeast of Kelso, 6 miles east
of Interstate 5, and 2 miles south of Silver Lake. It is in Sections 22, 23, 24, and 26 of
Township 9 North, Range 1 West, Willamette Meridian.
Through the Proposed Action, Public Works seeks to achieve the following objectives:


Provide a facility for cost-efficient, long-term disposal of Cowlitz County‘s municipal
solid waste



Provide a facility for cost-efficient, long-term disposal of commercial/industrial waste
generated in Cowlitz County and elsewhere in the region



Facilitate Cowlitz County‘s economic development and diversification by providing
in-county disposal of wastes generated in the region



Limit the costs of solid waste disposal for Cowlitz County‘s residents and businesses



Operate Cowlitz County‘s solid waste system to minimize adverse effects on the
environment and, possibly in the future, to recover energy from landfill gas that would
be generated (should energy conversion be proposed in the future, it would be done as
a separate proposal and would go through separate permitting, SEPA evaluation, and
public review)

Proponent
Cowlitz County Department of Public Works

Lead Agency
Cowlitz County Building and Planning
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Lead Agency Responsible Official
Elaine Placido, Director, Cowlitz County Building and Planning
207 Fourth Avenue North
Kelso, WA 98626
Phone: (360) 577-3052
Fax: (360) 414-5550
Email: headquarterslandfill@co.cowlitz.wa.us

Lead Agency Contact
Elaine Placido, Director, Cowlitz County Building and Planning
207 Fourth Avenue North
Kelso, WA 98626
Phone: (360) 577-3052
Fax: (360) 414-5550
Email: headquarterslandfill@co.cowlitz.wa.us

Required Permits and Approvals
Changing the limited-purpose landfill to an MSW landfill would require the following
permits and regulatory actions:


Compliance with the Washington State Environmental Policy Act (SEPA) (several
agencies)

Federal


US Army Corps of Engineers – Clean Water Act, Section 404 Permit Assignment,
Affirmation of Mitigation Adequacy

State


Washington State Department of Ecology (Ecology) – Industrial General Storm Water
Permit Reassignment (that is, reassignment of the permit from Weyerhaeuser to
Cowlitz County)



Ecology – State Waste Discharge Permit for discharge of leachate to Weyerhaeuser‘s
permitted wastewater treatment plant



Southwest Clean Air Agency (SWCAA) – Air Discharge Permit



SWCAA – Title V Air Operating Permit

Local


Cowlitz County Environmental Health Unit – Municipal Solid Waste Landfill Permit
(with review by Ecology)
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Construction of a leachate pipeline could require the following permits:


Compliance with the Washington State Environmental Policy Act (SEPA) (several
agencies)

State


Ecology – Construction Stormwater General Permit for discharge of leachate to the
Three Rivers Regional Wastewater Plant



Ecology – State Waste Discharge Permit



Washington State Department of Transportation – utility permit

Local


Cowlitz County – grading permit



Cowlitz County – critical areas permit



Cowlitz County – right-of-way permit



Cowlitz County – Shoreline Substantial Development permit



City of Kelso – Shoreline Substantial Development permit



City of Kelso – right-of-way permit



City of Kelso – critical areas permit

EIS Author
Herrera Environmental Consultants, Inc.
Heffron Transportation – Section 3.10 Transportation

Draft EIS Comment Period
The Draft EIS was issued on November 30, 2012, and the Draft EIS comment period ended on
January 14, 2013. During the comment period, a public meeting to receive oral comments on
the Draft EIS was held on December 18, 2012, in Kelso, Washington.

Issue Date of the Final EIS
July 31, 2013

Agency Action
A Municipal Solid Waste Landfill Permit must be approved by the Cowlitz County Environmental
Health Unit for this proposal. No decisions can be made until at least 7 days after issuance of
this Final EIS. The timing of the decision on the proponent‘s application for a Municipal Solid
Waste Landfill Permit is uncertain, but is likely to be made in Summer 2013. The timing of
other agency decisions on permits required for this proposal is uncertain, but likely to occur in
the same timeframe.
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Date of Final Action
Summer 2013

Availability of the Final EIS
Copies of the Final EIS may be purchased from Cowlitz County Building and Planning at cost.
The cost for electronic copies, on compact disc, is $2.50 each. The cost for printed copies is
$45 each.

Location of Materials Incorporated by Reference
The Draft EIS and other materials incorporated by reference are located at the Lead Agency‘s
address above.
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GLOSSARY
100-year flood – The flood having a 1 percent chance of being equaled or exceeded in any
given year.
100-year floodplain – Areas that have a 1 percent chance of being flooded in a given year.
active area – As defined in Washington State‘s Criteria for Municipal Solid Waste Landfills
(WAC 173-351-100), it is the part of a landfill that includes the active portion and
portions of a facility that recycle, store, treat, or dispose of solid (including liquid)
wastes. The active area includes leachate treatment facilities and runoff ponds. It
excludes run-on ponds and on-site roads which are used for any purpose; on-site roads
are considered part of the buffer zone. See ―active portion‖ and ―buffer zone‖ below.
active portion – As defined in WAC 173-351-100, it is that part of a landfill that has received
or is receiving wastes and that has not been closed in accordance with the standards
of WAC 173-351-500 (closure and post-closure care).
ambient noise – All noise generated in an area, including noise from background and
incidental sources
aquatic – Pertaining to water.
aquifer – Water-bearing rock or sediments below the surface of the Earth.
base flow – The portion of the stream flow that is not due to storm runoff and is supported by
groundwater, large lakes, and swamp seepage into a channel.
best management practices (BMPs) – Physical, structural, or managerial practices that have
gained general acceptance for their ability to prevent or reduce environmental
impacts.
buffer – A tract or strip of land that separates one type, category, or use of land from
another. Buffers typically serve to provide a defined area between a more intensive
use of land and a land use that is less intensive.
buffer zone – As defined in WAC 173-351-100, it is that part of a landfill facility that lies
between the landfill‘s active area and the property boundary.
carbon dioxide equivalent (CO2e) – The term used to express the global warming potential
of all greenhouse gases [e.g., the sum of carbon dioxide (CO2), methane (CH4), and
nitrous oxide (N2O)], expressed as their equivalent in CO2 emissions. Global warming
potential is defined as the cumulative radiative forcing effects of a gas over a
specified time horizon resulting from the emission of a unit mass of gas relative to a
reference gas.
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contaminant – Any chemical, physical, biological, or radiological substance that does not
occur naturally or occurs at concentrations and duration as to be injurious to human
health or welfare or is shown to be ecologically damaging.
day-night noise level (Ldn) – The 24-hour noise level based upon the average hourly Leq in
which noise levels measured during the night (10:00 p.m. to 7:00 a.m.) are weighted
by adding 10 dB to nighttime Leq values due to humans‘ increase sensitivity to sound
during sleeping hours.
easement – The legal right to use a specified piece of land for a particular purpose.
ecosystem – A biological community together with the chemical and physical environment
with which it interacts.
emissions (direct, indirect, other indirect) – Washington State Department of Ecology
defines these as follows:
Direct emissions: direct stationary combustion of fossil fuels once the project is
complete; vehicle fleet emissions once the project is complete; loss of carbon storage
from the permanent conversion of forested lands; and methane emissions from new
landfills, wastewater treatment plants, or manure management systems.
Indirect emissions: purchased electricity or steam consumed by the project.
Other indirect or optional indirect emissions: heavy‐machinery emissions during site
preparation, construction, or clean‐up activities; new ongoing product transportation
emissions that are caused by the project; vehicle trips generated by the project during
construction and operation, including those of employees, customers, vendors, or
residents.
equivalent sound level (Leq) – The steady-state sound level that expresses the average overall
noise for a specific period and that defines the same acoustical energy as the timevarying sound level during a given time period, usually 1 hour.
fecal coliform – Minute living organisms associate with human or animal feces that are used
as an indirect indicator of the presence of other disease-causing bacteria.
fill – Earth, sand, gravel, rock, asphalt, or other solid material placed to raise the ground
elevation or to replace excavated material.
floodplain – The low area adjacent to a stream or river channel that is covered with water
when the stream overflows during flood stage.
greenhouse gases – Gases contributing to global warming. Greenhouse gases include:
water vapor, carbon dioxide (CO2), methane (CO4), nitrous oxide (N2O), groundlevel ozone and the pollutants that generate ground-level ozone, and stratospheric
ozone-depleting substances such as chlorofluorocarbons and carbon tetrafluoride.
Greenhouse gases warm the atmosphere by absorbing infrared radiation given off by
the Earth, preventing heat loss to outer space.
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groundwater – The water contained in interconnected pores located below the water table in
an unconfined aquifer or in a confined aquifer. Under Washington State‘s Criteria for
Municipal Solid Waste Landfills (WAC 173-351), ―groundwater‖ is defined as water
below the land surface in the zone of saturation.
habitat – The sum total of all the environmental factors of a specific place that is occupied by
an organism, a population, or a community.
hydrology – The science dealing with the properties, distribution, and circulation of water in
the atmosphere, on the surface of the Earth, and underground.
intermittent stream – A stream in which water flows only seasonally.
leachate – Water containing dilute concentrations of a variety of organic and inorganic
compounds. It is caused primarily by precipitation percolating through waste deposited
in a landfill. Once in contact with decomposing solid waste, the percolating water
becomes contaminated and if it then flows out of the waste material it is termed
leachate.
level of service (LOS) – In transportation analyses, level of service (LOS) is a qualitative
measure used to characterize traffic operating conditions. Six letter designations, ―A‖
through ―F,‖ are used to define level of service. LOS A and B represent the fewest
traffic slow-downs, and LOS C and D represent intermediate traffic flow with some
delay. LOS E indicates that traffic conditions are at or approaching congested
conditions and LOS F indicates that traffic volumes are at a high level of congestion
with unstable traffic flow.
main stem – The principal channel of a stream to which tributaries join.
maximum noise – The highest noise level emitted from a given source.
mitigation – Avoiding, rectifying, minimizing, reducing, compensating for, or eliminating
probable significant adverse impacts to a natural resource or environment.
model – Models are conceptual and mathematical descriptions or analogies used to help
visualize something that cannot be directly observed. Models provide frameworks that
organize concepts, data, and information into a system of inferences that can be
presented as mathematical descriptions of situations or conditions.
peak hours – In reference to transportation systems, the hour or hours during which the
greatest traffic flow occurs.
Patriot Rail – The owner and operator of the Columbia & Cowlitz Railway and Patriot Woods
Railroad (CLC), which connect and operate as one railroad over a total of 37 track
miles in southwest Washington. The CLC interchanges with the Union Pacific and BNSF
through the Longview Switching Company (jointly owned by the UP and BNSF) in
Longview. The Patriot Woods Railroad interchanges directly with the CLC railroad. The
CLC owns a locomotive repair facility on the Weyerhaeuser mill site in Longview.
perennial stream – A stream in which water flows throughout the year.
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revegetate – Reestablishing vegetation on a disturbed site.
right-of-way – A strip of land held in an easement or separate tract that is occupied or
dedicated to be occupied by a publicly or privately dedicated street or railroad,
together with property reserved for utilities, transmission lines and extensions,
walkways, sidewalks, bikeways, equestrian trails, and other similar uses.
riparian – The area adjacent to aquatic systems with flowing water that contains elements of
both aquatic and terrestrial ecosystems that mutually influence each other. Riparian
habitat begins at the ordinary high water mark and includes riparian areas of wetlands
that are directly connected to the stream course; it may include the entire extent of
the floodplain.
runoff – Water originating from rainfall and other precipitation that is found in drainage
facilities, rivers, streams, springs, seeps, ponds, lakes, and wetlands, as well as
shallow groundwater. Under Washington State‘s Criteria for Municipal Solid Waste
Landfills (WAC 173-351), ―runoff‖ is defined as any rainwater, leachate, or other liquid
that drains over land from any part of a facility.
run-on - Surface water that flows onto a project site from up-gradient areas. Under
Washington State‘s Criteria for Municipal Solid Waste Landfills (WAC 173-351), ―runon‖ means any rainwater or other liquid which drains over land onto any part of a
facility.
scoping – Part of the SEPA process in which significant issues are identified for detailed
analysis.
Section 404 – Section 404 of the Federal Clean Water Act, which regulates the discharge of
solid materials into US waters. A Section 404 permit is a federal permit issued by the
US Army Corps of Engineers that regulates wetland removal and fill.
sediment – Solid material settled from suspension in a liquid.
sedimentation – The process of settling and depositing suspending matter carried by runoff,
usually occurring by gravity when the velocity of the surface water is reduced below
the point at which it can transport the suspended material.
self-haul waste – Waste that is hauled to a disposal facility by someone other than a franchise
waste hauler or by someone whose primary business is not waste hauling.
sole-source aquifer – An aquifer designated by the US Environmental Protection Agency that
provides at least half of an area‘s drinking water.
stormwater – The portion of precipitation that does not naturally percolate into the ground
or evaporate, but flows via overland flow, interflow, channels, or pipes into a defined
surface water channel or a constructed facility.
surface water – An open body of water that flows or is collected on the Earth‘s surface such
as rivers, lakes, reservoirs, ponds, streams, seas, estuaries, etc., and all springs,
wells, or other collectors directly influenced by surface water.
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turbidity – The state or condition of opaqueness or reduced clarity of a fluid, due to the
presence of suspended matter.
viewshed – The area that is visible within the topographic horizon from a particular location.
water quality standards – Limits for water pollution in lakes, rivers, and marine waters in
order to protect water quality. The Clean Water Act requires that the water quality
standards protect beneficial uses, such as swimming, fishing, aquatic life habitat, and
agricultural and drinking water.
watershed – The region drained by or contributing water to a stream, lake, or other body of
water.
wetlands – Areas that are inundated or saturated by surface water or ground water at a
frequency and duration sufficient to support, and that under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas.
Wetlands generally do not include those artificial wetlands intentionally created from
non-wetland sites, including, but not limited to, irrigation and drainage ditches, grasslined swales, canals, detention facilities, wastewater treatment facilities, farm ponds,
and landscape amenities; or those wetlands created after July 1, 1990, that were
unintentionally created as a result of the construction of a road, street, or highway.
However, wetlands may include those artificial wetlands intentionally created from
non-wetland areas created to mitigate conversion of wetlands.
Weyerhaeuser – As used in this EIS, ―Weyerhaeuser‖ refers to both Weyerhaeuser Company
and Weyerhaeuser NR Company, a subsidiary of Weyerhaeuser Company. Weyerhaeuser
Company owns timberlands; Weyerhaeuser NR Company owns Headquarters Landfill and
the Longview mill and wastewater treatment plant.
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1.0 INTRODUCTION AND SUMMARY
1.1 Introduction
This Final EIS includes revisions and additions to the Draft EIS that was issued on
November 30, 2012 (Cowlitz County 2012d). These revisions and additions have been made
in response to comments received on the Draft EIS (see Chapter 4) and/or to incorporate
additional information regarding the Proposed Action that has been developed since the
Draft EIS was issued. As prescribed by the Washington State Environmental Policy Act (SEPA)
Rules (Washington Administrative Code [WAC] 197-11-560(1)), the additional information has
been developed to: 1) modify the Proposed Action in response to comments; 2) supplement,
improve, or modify the analysis in response to comments; or 3) make factual corrections, in
some cases in response to comments.
This Final EIS includes the following key changes or additions to the Draft EIS:
Additional detail and analysis of the pipeline component of the Proposed Action for
conveying landfill leachate to a receiving wastewater treatment plant. The additional
detail and analysis has been included to respond to comments and to reflect the decision by
the proponent (Cowlitz County Public Works) to construct a pipeline, rather than rely on truck
or rail transport, as the preferred alternative for leachate conveyance and also to reflect the
selection by Public Works of the East Kelso Route as the preferred pipeline route among the
three optional pipeline routes described in the Draft EIS.
Revised estimates of future landfill gas generation. The University of Saskatchewan‘s Waste
Management & Geoenvironmental Engineering Laboratory conducted tests of the methane
generation potential of waste components in the Weyerhaeuser industrial waste stream. The
results of these tests, reported to Public Works in January 2013 (Thiel Engineering 2013a),
indicated that landfill gas volumes generated by Weyerhaeuser waste are potentially higher
than previous projections, which were based on field testing. Consequently, future landfill
gas projections included in the Final EIS are higher than those included in the Draft EIS.
Appendix A contains additional information. The effect of this change on potential air-qualityrelated impacts has been considered and is described in this Final EIS. The overall conclusion—
that significant adverse impacts on air quality are unlikely—is unchanged.
Clarification of the reasonably expected, maximum annual waste volumes in the future.
The Draft EIS incorrectly stated that Public Works is applying for a solid waste permit
conditioned by a permitted volume that would be equal to the existing permitted volume
(that is, 1 million tons per year), and the Draft EIS used 1 million tons per year as a ―worst
case‖ for the assessment of impacts. However, consistent with solid waste permits for other
municipal solid waste (MSW) facilities in Washington State, the proponent requests that
the solid waste permit not include any specific permitted annual maximum volume. The
proponent‘s solid waste permit application is for a landfill with certain defined acceptable
July 2013
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wastes, design capacity, and configuration, and a set of engineered features. The projected
waste volumes are 450,000 tons per year through approximately 2017, and a long-term
average rate of 490,000 tons per year thereafter. To determine a reasonable ―worst case‖
scenario for the assessment of impacts, this Final EIS contains the following revised maximum
estimates of waste flows to the landfill:


Estimated Short-term Maximum (several months to a few years in duration) waste
flows up to 1 million tons per year resulting from unique event(s) that would cause a
spike in the volume of material needing landfilling



Estimated Long-term Maximum, multi-year average waste flows up to about
700,000 tons per year, based on an assessment of potential future sources of recurrent
MSW and industrial waste that could reasonably be disposed of at Headquarters
Landfill

Additional specific changes to the text of the EIS have been made in response to specific
comments. These changes are noted in the response to those comments.
The appendices to the Draft EIS are not re-printed as part of this Final EIS, but they do
continue to support this Final EIS‘s discussion and conclusions. This Final EIS includes as
appendices additional material that has been developed since the Draft EIS was issued in
November 2012.
The SEPA Rules (WAC 197-11-560(2)) state: All substantive comments received on the
draft statement shall be appended to the final statement or summarized, where comments
are repetitive or voluminous, and the summary appended. If a summary of the comments is
used, the names of the commenters shall be included (except for petitions). In this Final
EIS, substantive comments received on the Draft EIS are summarized in tabular format. The
summarized comments and associated responses are contained within Chapter 4 rather than
being included in an appendix.

1.1 Description of the Proposed Action
1.1.1

Background

Cowlitz County proposes to acquire the existing Headquarters Landfill, a limited-purpose
landfill currently owned and operated by Weyerhaeuser NR Company, and to permit and
operate the landfill as an MSW landfill. Headquarters Landfill is located in Cowlitz County,
Washington, at 3434 South Silver Lake Road in Castle Rock. The landfill is approximately
10 miles northeast of Kelso, 6 miles east of Interstate 5 (I-5), and 2 miles south of Silver Lake
(Figure 1). It is in Sections 22, 23, 24, and 26 of Township 9 North, Range 1 West, Willamette
Meridian.
In the early 1990s, Weyerhaeuser undertook a process to identify and select a site on which to
develop a new landfill for the disposal of waste generated by the company‘s mills and by
other pulp, paper, and lumber mills in the region. Weyerhaeuser subsequently selected
Headquarters site and permitted, designed, and constructed a landfill at that location. The
first landfill cell and ancillary facilities were constructed in the summer of 1993, and the site
July 2013
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began receiving waste in the autumn of 1993. The landfill was permitted as a regional,
limited-purpose landfill with a 308-acre footprint plus an additional 50 acres of support
facilities. The landfill permit allowed the facility to receive up to a maximum of 1 million
cubic yards of waste volume per year.
The existing landfill includes the following cell and permanent ancillary facilities:


Wetland and fishery mitigation features including a series of constructed wetlands,
off-channel ponds, and forested wetland and riparian zones preserved in perpetuity



A stormwater system including a sedimentation/detention basin with connecting
culverts and piping, a biofiltration basin, and run-on diversion channels



A double-lined leachate holding pond



A rail transfer facility



Five developed cells (Cells 1 through 5) including a liner system with a hydraulic
gradient control system (HGCS) and a composite liner, a leachate collection and
removal system (LCRS), and an operations soil layer



A force main from the landfill Cell 1 sump to the leachate holding pond, and a gravityflow leachate conveyance line that collects leachate from Cells 2 through 5



A landfill gas collection, condensate management, and flare infrastructure



A system of groundwater wells for monitoring and water level measurements



Final cover on approximately 9 acres over Cell 1



A support office and maintenance building and associated septic system at
Headquarters Camp, approximately one-half mile west of the landfill footprint

1.1.2

Waste Volumes

Since the opening of the landfill, the facility has received approximately 4.3 million cubic
yards of waste (in-place volume) through December 2012. Under the Proposed Action, the
composition of waste delivered to Headquarters Landfill would be different from that
delivered to the landfill during the past 18 years. The landfill has accepted primarily
industrial waste plus commercial and demolition waste. In the future, with Headquarters
Landfill operating as an MSW facility, approximately one-quarter of the waste accepted at
the landfill would be MSW. The remaining three-quarters of the waste flow would continue to
be industrial and commercial waste essentially similar to the historical waste mix. Table 1
indicates estimated waste quantities in the initial years of MSW landfill operation, as well as
in the future.
For such a long-term projection, it is necessary to use a simplifying assumption for the
average bulk density of the waste across many types and sources. It cannot be known with
certainty how much growth in volume will occur for various waste types, but a reasonable
projection is needed to conduct impact assessments. For this EIS, it is assumed that 1 cubic
yard of waste at Headquarters Landfill is roughly equivalent to 1 ton of waste. This
July 2013
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assumption was developed based upon the following considerations. Much of the future
growth in waste disposal is expected to come from industrial, largely resource-based
economic development in the Southwest Washington region. The regional economy is
characterized by relatively large forest products and primary metals industries, which
typically produce fairly heavy solid wastes. The actual in-place bulk density averaged at
Headquarters Landfill during the past 18 years is about 1.14 tons per cubic yard; it is
expected to average about 1 ton per cubic yard once MSW is added to the waste mix.
Table 1.

Projected Waste Quantities.
a

Projected Waste Quantities (tons per year)
Waste Type

b

2014

2032

In-County
c

Municipal solid waste

100,000

110,000

Weyerhaeuser

180,000

180,000

Other industrial waste

93,000

108,000

Total

373,000

398,000

e

Imported

a
b
c
d
e

Municipal solid waste

20,000

d

20,000

d

Industrial waste

36,000

42,000

e

Alternative daily cover

21,000

30,000

Total Imported

77,000

92,000

Grand Total

450,000

490,000

For the Proposed Action, assumes 1 ton of waste is roughly equivalent to 1 cubic yard of waste.
Typical future year
Assumes growth rate of 0.5 percent per year.
Estimated quantity of MSW from outside Cowlitz County.
Assumes moderate one-time increase in industrial waste of approximately 16 percent.

The projections in Table 1 are based on an assumed growth rate of 0.5 percent per year,
which is approximately the actual growth in MSW disposal at the County‘s Tennant Way
Landfill. It is also one of the three growth scenarios evaluated in the County‘s 2011 Solid
Waste Management Plan, which evaluated 0.5 percent, 1 percent, and 2 percent annual
growth. The lower scenario was used for the projections for this EIS for three main reasons:
its validation of historical actual results; the cost of waste disposal at Headquarters Landfill
would be substantially higher than that at Tennant Way Landfill, creating additional incentive
to increase waste reduction and recycling effectiveness; and the transfer station contract
provides incentives for the operator (Waste Control Recycling, Inc.) to reclaim more
recyclable materials while keeping the tipping fee.
As indicated in Table 1, out-of-county waste is expected to be received at the proposed MSW
landfill, although the specific sources and annual quantities of waste are uncertain. The
landfill would not receive any self-haul waste.
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1.1.3

Features

Under the Proposed Action, all of the existing landfill features would remain. Many would be
expanded as landfill development progresses, including:


The LCRS, including double-lined sump regions



The HGCS, as required by applicable state regulations



The interim cover and the soil and synthetic final cover system



The stormwater management system, including the addition of
sedimentation/detention basins



Soil borrow areas

Some features would be added, including:


An active landfill gas management system would be installed for cells to be filled
under the Proposed Action1



A leachate conveyance pipeline from Headquarters Landfill to a manhole at the County
Public Works parking lot on 13th Avenue South in Kelso, where it would connect to a
Kelso sewer line and discharge to the Three Rivers Regional Wastewater Plant in
Longview; a pumping station (for leachate) would be built at the existing rail facility



Easement for a replacement septic drain field for the support facilities, should the
existing septic system fail



The proposed footprint of the landfill would be 308 acres (the same footprint as the
currently permitted landfill), and the maximum proposed finished height of the
landfill would be approximately 1,270 feet above mean sea level (msl).2 The planned
total site capacity is about 54.8 million tons of waste (including waste already
landfilled), which is an increase of about 9.9 percent over the existing planned site
capacity. The additional site capacity would be achieved through a 3:1 up-gradient
(south) finished landfill slope rather than the currently permitted 4.5:1 finished slope.

The estimated long-term maximum annual waste volume would be in the range of
700,000 tons. This estimate is based on an assumption that additional sources of waste,
equivalent in volume to one pulp mill, would be disposed of at Headquarters Landfill. It is

1

The landfill gas management system could support development of an energy recovery facility.
Although a gas-to-energy facility is not part of the Proposed Action, it may be proposed in the future,
at which time it would go through separate permit evaluation, SEPA analysis, and public review.
2
The current landfill permit includes a maximum height elevation of 1,250 feet above msl, and the
supporting drawings from 1992 indicate the top contour line at 1,250 feet above msl. However, there
was an oversight. The original intent in 1992, and the continued intent now in the Proposed Action, is
to crown the very top of the landfill. To grade it flat at 1,250 msl would invite ponding of rainwater
and associated problems with final cover performance. Hence, the County acknowledges this oversight
and proposes a maximum elevation of 1,270 above msl to accommodate the crowning of the summit.
July 2013
Cowlitz County Landfill Final Environmental Impact Statement

7

further assumed that a short-term (several months to a few years in duration) maximum
waste volume of up to 1 million tons per year could occur due to a unique event, such as a
major earthquake, flood, or large remediation project, that would cause a spike in waste
volumes.

1.1.4

Leachate Conveyance

Currently, leachate from the existing Headquarters Landfill is conveyed mostly by rail to the
Weyerhaeuser wastewater treatment facility at the Longview mill for treatment, but trucks
augment the leachate transport capacity when needed. Under the Proposed Action, leachate
would continue to be conveyed by truck/rail to the Weyerhaeuser Longview mill in the short
term (one or two years), after which it would be conveyed by a new pipeline to the Three
Rivers Regional Wastewater Plant, a publically owned facility.
The Draft EIS for the Proposed Action evaluated two options for conveying leachate to
Longview for treatment: continuing to use rail and/or truck transport or constructing a
leachate pipeline. Since publication of the Draft EIS, Cowlitz County Public Works has decided
to move forward with only the leachate pipeline option. The County‘s decision was based on
further consideration of the leachate volumes and long life of the proposed Headquarters
MSW landfill (capacity exceeds 100 years) (Thiel Engineering 2013b; see Appendix B). Also,
the Draft EIS evaluated three potential routes for the leachate pipeline: the East Kelso Route
(identified as the County‘s preferred route in the Draft EIS), the Lexington Route, and the
South Kelso Route. After further evaluating the potential impacts, costs, and feasibility
of the routes, the County has dropped the Lexington and South Kelso routes from further
consideration due to capacity and economic considerations.This EIS evaluates only the East
Kelso Route.
The East Kelso Route would extend from the landfill along South Silver Lake Road and
Headquarters Road to Pacific Avenue North, then south on Pacific Avenue North to Sparks
Drive. It would extend along the east side of I-5 southward, cross I-5 at Manasco Drive/13th
Avenue South, and extend along city streets to a manhole in the County Public Works parking
lot at 1600 13th Avenue South in Kelso. Nearly all of the proposed 15-mile route is within
improved county or city rights-of way. However, approximately 1,800 feet would cross private
property and property owned by the Washington State Department of Transportation
(WSDOT). The County would need to obtain easements for the pipeline from the property
owners.
The pipeline would include both force-main and gravity segments and would require the
construction of a pump station at the landfill. The proposed material for the pipeline is highdensity polyethylene (HDPE), which is resistant to corrosion and is rated a zero-leak pipeline
material (Thiel Engineering 2013b). The 6- to 8-inch-diameter pipeline would be installed by
a combination of open trenching and backfill construction, and directional drilling.
Construction would require approximately 6 months and is planned to be completed in 2014.
More information is presented in Appendix B.
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1.1.5

Operation

Landfill operation would include:


Waste transport to the landfill



Waste inspection and acceptance procedures to identify and reject unacceptable
waste (would occur at multiple locations, depending on the waste, including at the
waste generator location, at the transfer station, and at the landfill)



Landfilling of accepted waste



Application of daily cover



Periodic application of interim cover



Application of final cover to each landfill cell when that cell has been filled to its final
grade



Collection and combustion of landfill gas generated from waste decomposition



Collection of liquid leachate generated from infiltrated rainwater and conveyance of
collected leachate to a wastewater treatment plant in Longview



Periodic surface water, groundwater, and landfill gas monitoring



Various environmental controls aimed at controlling potential disease vectors, birds,
litter, dust, noise, and odor



Emergency response procedures

Lastly, the Proposed Action includes closure and post-closure procedures. These procedures
include preparation of the final graded landfill surface to accept the closure cap system,
construction of that system, and post-closure monitoring and maintenance of the closed
landfill until it has reached functional stability as defined in WAC 173-351.
At the time of the writing of the Draft EIS for the Proposed Action, new state MSW landfill
regulations (WAC 173-351) were being promulgated. The new rules became effective on
December 9, 2012. The proponent (Cowlitz County Department of Public Works) submitted its
original permit application to the Cowlitz County Environmental Health Unit under the
previous regulations on March 29, 2012, and then submitted an updated permit application on
December 18, 2012, to fully conform to the new rules.3 The Proposed Action, as described in
this Final EIS, was developed in accordance with the MSW landfill regulations that were in
effect as of December 9, 2012.

3

The proponent submitted additional permit application updates on January 18, 2013, and March 25,
2013, to provide additional information to the County‘s Environmental Health Unit. The proponent will
continue to provide additional information, as needed, to respond to regulatory agency requests.
July 2013
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1.2 Proposal’s Objectives including Purpose and Need
Through the Proposed Action, Public Works seeks to achieve the following objectives:


Provide a facility for cost-efficient, long-term disposal of Cowlitz County‘s municipal
solid waste



Provide a facility for cost-efficient, long-term disposal of commercial/industrial waste
generated in Cowlitz County and elsewhere in the region



Facilitate Cowlitz County‘s economic development and diversification by providing incounty disposal of wastes generated in the region



Limit the costs of solid waste disposal for Cowlitz County‘s residents and businesses



Operate Cowlitz County‘s solid waste system to minimize adverse effects on the
environment and, possibly in the future, to recover energy from landfill gas that would
be generated (should energy conversion be proposed in the future, it would be done as
a separate proposal and would go through separate permitting, SEPA evaluation, and
public review)

1.3 Threshold Determination, EIS Scoping, Issuance of the Draft EIS,
and Draft EIS Comment Period
Cowlitz County‗s Responsible Official issued a determination of significance and scoping
notice, which initiated the scoping period on April 23, 2012, and invited agencies with
jurisdiction and expertise, affected tribes, and the public to comment on the determination
of significance. The scoping period extended through May 21, 2012.
The determination of significance and scoping notice was mailed to agencies, tribes,
organizations, and the public. In addition to the mailing, Cowlitz County posted the
determination of significance and scoping notice at 30 locations on April 23, 2012. Copies
of the document were posted at recycling stations in Toutle, Longview, Lexington, Kelso,
Kalama, and Castle Rock; at 13 locations along Headquarters and South Silver Lake road; at
post offices and libraries in Longview, Kelso, Woodland, and Castle Rock; and at the Toutle
post office.
A public scoping meeting was held on May 14, 2012, at Toutle Lake High School in Toutle,
Washington. At least 59 people attended the meeting. The meeting began with a presentation
describing the Proposed Action, need for the project, the scoping process, EIS process, and
issues to be addressed in the EIS. Following the presentation, attendees were invited to
provide oral testimony (recorded by a court reporter), to ask questions and provide informal
comments (recorded by consultants to the County), and to provide written comments
regarding the Proposed Action, their concerns, and the issues to be addressed in the EIS.
During the scoping period, the County received 16 written comments. Eleven people provided
oral testimony at the scoping meeting, and others provided informal comments at the
meeting.
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Preparation of the Draft EIS took place between May and November 2012 with the Draft EIS
issued on November 30, 2012. The Draft EIS comment period extended to January 14, 2013.
During the comment period, a public meeting was held on December 18, 2012, to receive oral
comments on the Draft EIS; three people provided oral comments and supplementary
material. Six comment letters were received during the comment period, and an additional
comment letter was received 4 days after the comment period closed, which was considered
timely for the purpose of EIS review.

1.4 Summary of Alternatives
Two alternatives are evaluated in this EIS—No-Action and the Proposed Action. Under the
Proposed Action, Cowlitz County would acquire the limited-purpose Headquarters Landfill and
convert it to an MSW landfill for disposal of municipal, industrial, and other solid wastes (such
as commercial, and construction and demolition wastes). The County would also construct a
pipeline to convey leachate from the landfill to the Three Rivers Wastewater Treatment Plant
in Longview. Within the overall Proposed Action, this EIS also evaluates alternatives for the
transport of waste to the landfill.

1.4.1

Alternatives Not Considered in this EIS

Six potential alternatives to the County‘s acquisition and operation of Headquarters Landfill
were evaluated and the decision was made to not consider those alternatives in this EIS. They
are described below.

1.4.1.1

Expand the County’s Existing MSW Landfill at Tennant Way

The landfill‘s location in an urban area surrounded by existing roadways, rail lines, and
industries, as well as the Cowlitz River, renders expansion of the existing landfill infeasible.

1.4.1.2

Develop a New County Landfill

Based on two studies conducted in 2001, as well as the original Weyerhaeuser siting study
that led to the siting of Headquarters landfill and the fact that only one new landfill has been
sited in western Washington over the past two decades, there is an extremely low likelihood
that a new County landfill would be a feasible alternative. The County‘s approved 2011 Solid
Waste Management Plan (Cowlitz County 2012a) does not discuss siting a new landfill in
Cowlitz County as a disposal option.

1.4.1.3

Develop a New County Waste-to-Energy Facility

Since the early 1970s, several proposals to recover energy from the county‘s MSW have been
evaluated and determined to be infeasible for various reasons. Consistent with those
determinations, the County‘s 2011 Solid Waste Management Plan recommends that the
County not pursue incineration of municipal solid waste in the county.
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1.4.1.4

Expand Recycling and Implement Additional Product Stewardship to Eliminate Need for
Additional Landfill Capacity

In 2009, the overall county waste diversion rate for MSW, industrial waste, and construction
and demolition debris was about 35.7 percent. The County‘s current solid waste management
plan (Cowlitz County 2012a) addresses waste diversion and waste avoidance in the county
and makes recommendations to expand waste avoidance and increase the percentage of
generated waste that is diverted. However, the plan acknowledges that entirely eliminating
landfill waste disposal is infeasible in the foreseeable future.

1.4.1.5

Develop a New Multi-County Facility

In the early 1990s, Cowlitz, Wahkiakum, and Pacific counties participated in Phase I of the
Southwest Washington Inter-county Solid Waste Advisory Board, and through that forum it was
concluded that a multi-county disposal facility including Cowlitz and Wahkiakum counties
would not be a worthwhile venture (Cowlitz County 2012a).

1.4.1.6

Utilize an In-County Private Disposal Facility

No private disposal facility, other than the existing Headquarters Landfill, exists in Cowlitz
County, and, given the difficulty in siting new landfills in western Washington, no new private
disposal facility is likely to be developed. As there is no private facility currently permitted to
accept MSW, this is not a feasible alternative to the proposed acquisition and conversion of
Headquarters Landfill.

1.4.2

No Action Alternative

The Washington State Environmental Policy Act (SEPA) rules require that an EIS evaluate a
no-action alternative (WAC 197-11-440(5)(b)(ii)). Under the No Action alternative, Cowlitz
County would not acquire Headquarters Landfill. After closure of the County‘s existing
Tennant Way Landfill in 2013, the County would long-haul its MSW to one of the following
permitted disposal facilities in Washington or Oregon:


Roosevelt Regional Landfill in Roosevelt, Washington



Columbia Ridge Landfill and Recycling Center in Arlington, Oregon



Finley Buttes Landfill in Boardman, Oregon



Wasco County Landfill in The Dalles, Oregon



Coffin Butte Landfill in Corvallis, Oregon



Riverbend Landfill Recycling Center and Green Energy Plant in McMinnville, Oregon

Weyerhaeuser has made a corporate decision to focus on its core assets and operations.
As a result, the company decided to sell Headquarters Landfill. Under the No Action
alternative, Weyerhaeuser is assumed to sell the landfill to a third party that would continue
to operate the facility for industrial, commercial, and construction and demolition wastes.
Waste from Weyerhaeuser‘s mill in Longview, as well as other commercial/industrial waste
July 2013
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generated within and outside the county, would continue to be disposed of at Headquarters
Landfill.
Although a third-party owner may seek to maximize the amount of waste delivered to the
landfill and, therefore, may seek to convert the landfill to an MSW landfill, the No Action
alternative assumes that the landfill would continue as a limited-purpose landfill. The
impacts of a third party owning and operating Headquarters Landfill as an MSW landfill would
be similar, in most cases, to the impacts described for the Proposed Action.

1.4.3

Options within the Proposed Action

Under the Proposed Action, waste would be transported to the landfill by a mix of truck and
rail, but the long-term mix of these two modes is uncertain. Therefore, this EIS evaluates a
reasonable range of possible mixes, specifically:


Truck-Rail Mix using closed-loop transportation system (CLLTS) trucks, standard trucks,
and rail in variable proportions. CLTTS trucks and/or rail would also provide for
leachate backhaul until the proposed leachate pipeline is constructed and operational.



All Truck using CLLTS trucks and standard trucks in the following proportions:



o

In the short term, approximately 65 percent CLLTS trucks (providing for leachate
backhaul) and approximately 35 percent standard trucks

o

After the leachate pipeline is operational, only standard trucks would be used

Mostly Rail using rail with some amount of truck transport for waste for which no
feasible rail transport is available. This option depends on actions and decisions by
parties (both waste generators and Patriot Rail, the railroad owner/operator) other
than the County.

To address concerns about potential increases in truck traffic related to hauling on South
Silver Lake Road, north of Headquarters Road, the County proposes to minimize the number
of landfill-generated trucks on that portion of South Silver Lake Road by implementing the
following measures as part of the Proposed Action.


Designate Headquarters Road as the primary hauling route to/from the landfill



Include terms in third-party customer contracts that identify Headquarters Road as the
primary route, including customers that would haul waste from the areas north of
Castle Rock



Maintain Headquarters Road as the primary haul route during inclement weather,
unless the transporter deems passage to be unsafe. South Silver Lake Road would serve
as the emergency access route to the landfill.

1.5 Summary of Impacts and Mitigation Measures
The Proposed Action is the conversion of the existing Headquarters Landfill, a limited-purpose
landfill, to an MSW facility, plus construction of a pipeline to convey leachate to a wastewater
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treatment plant in Longview. The Proposed Action includes the potential for all waste to be
delivered to Headquarters Landfill by truck, rather than by a mix of truck and rail, if waste
generators choose to do so in the future.
The Proposed Action would not change the permitted landfill footprint (within the ―permitted
landfill boundary‖ shown on Figure 1). The impacts of the Proposed Action are, therefore,
only those impacts that would differ from impacts that would result if the existing limitedpurpose landfill were built out under its current permit. For example, the area of the landfill
site that would be physically affected under the Proposed Action would be essentially the
same as the area that would be affected with build-out of the currently permitted limitedpurpose facility. With one exception, physical changes (for example, wetland fill) resulting
from landfill development would be the same under both the Proposed Action and No Action
alternative; they are not, under SEPA, considered to be impacts resulting from the Proposed
Action. (The exception is the maximum height of the landfill is proposed to be approximately
1,270 feet above msl, and the currently permitted maximum height is 1,250 feet above msl.)
Therefore, physical changes (for example, wetland fill) resulting from landfill development
would occur under both the Proposed Action and the No Action alternative. By contrast, for
example, the Proposed Action, which would add MSW into the waste composition at
Headquarters Landfill, would result in a change to the composition of landfill gas and, to a
lesser extent, of landfill leachate; therefore, the potential for air and water quality impacts
related to the Proposed Action warrant evaluation in this EIS.

1.5.1

Earth

Impacts. Landfill development, involving substantial excavation and fill, could result in
erosion and sedimentation. Such impacts are unlikely to be significant due to implementation
of best management practices (BMPs), which are and would continue to be implemented
under the Construction General Stormwater Permit (issued by the Washington State
Department of Ecology [Ecology]). The substantial change in topography resulting from
landfilling is a significant, but not adverse, impact. Neither of these impacts is, in any case,
the result of the Proposed Action; they would be the same under the No Action alternative.
Geotechnical analysis indicates that seismic and slope instability are unlikely to affect the
landfill. Waste volumes approaching the estimated long-term maximum would not result in
substantially different impacts between the alternatives.
Construction of the leachate pipeline would not result in significant earth impacts. No
significant grade changes would occur. Some of the soil excavated during pipeline
construction would be used as backfill, and the remainder would be disposed of at an
approved disposal site.
Mitigation Measures. Implementation of BMPs would minimize the likelihood of erosion and
sedimentation that could result from landfill development and from construction of the
leachate pipeline. No additional mitigation is required.
Significant Unavoidable Adverse Impacts. No significant unavoidable adverse earth impacts
are likely to occur.
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1.5.2

Air

Impacts. The decomposition of landfilled solid waste produces gas that contains methane and
carbon dioxide as well as trace amounts of other air pollutants, some of which can be toxic or
otherwise affect air quality at sufficient concentrations. The landfill would have an active gas
management system to collect and combust the gas in an enclosed flare. Analysis of expected
air emissions, using an air dispersion model approved by the US Environmental Protection
Agency (US EPA), predicts that concentrations of all criteria and toxic air pollutants would
likely be below air quality standards (limits) and screening criteria at a landfill gas generation
rate of 1,339 standard cubic feet per minute (scfm). The same modeling predicts that
concentrations of odoriferous compounds would likely be below published odor thresholds.
Greenhouse gas emissions would be lower under the Proposed Action than if the County‘s
MSW were to be exported to an out-of-county landfill (No Action alternative) primarily
because less energy would be used for waste transportation.
Higher annual waste volumes than anticipated could occur that approach the estimated
long-term maximum of 700,000 tons per year. At higher annual waste volumes, landfill gas
emissions would increase so that the maximum modeled landfill gas generation rate of
1,339 scfm would be reached before 2050, as currently anticipated based on expected waste
volumes (see Appendix A.) Under either the projected long-term average waste volume of
490,000 tons per year or the estimated long-term maximum waste volume of 700,000 tons per
year, gas generation rates would eventually exceed 1,339 scfm.
Based on preliminary discussions with the Southwest Clean Air Agency (SWCAA), a permit
maximum generation rate of 2,104 scfm is proposed. Before the proposed maximum
generation rate of 2,104 scfm is reached, the County would seek either to add a second flare,
which may or may not require an air permit modification, or would develop a gas-to-energy
facility, which would require a new air permit. Before an air permit modification or ne permit
could be approved, the SWCAA may require new modelling and analysis demonstrating that air
quality standards are met for criteria air pollutants and toxic air pollutants.
Although extrapolation from the air dispersion modeling that has been performed indicates
that significant adverse air impacts are unlikely at gas generation rates higher than
1,339 scfm, this conclusion is somewhat uncertain because air dispersion modeling has
not been performed specifically for these higher generation rates. However, based on the
following considerations, generation rates approaching twice the modeled rate of 1,339 scfm
would be unlikely to result in significant air impacts:


The maximum modeled concentrations (at a generation rate of 1,339 scfm) of criteria
air pollutants are 70 percent or less than the applicable standards, and maximum
modeled concentrations of toxic air pollutants are 70 percent or less than the
applicable acceptable source impact levels (ASILs).



Based on the air dispersion modeling results, maximum modeled concentrations (at a
generation rate of 1,339 scfm) are located at or near the landfill property boundary.
The modeled maximum concentrations at the nearest residences to the landfill are no
more than about 67 percent of the maximum modeled concentrations.
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The inputs and assumptions used in the air dispersion modeling are uniformly
conservative (i.e., they lead to predictions of higher impact) and result in higher
modeled concentrations than would otherwise be anticipated.

Based on preliminary discussions with the SWCAA, a maximum generation rate of 2,104 scfm
is proposed under the air permit sought from that agency. If the proposed maximum
generation rate of 2,104 scfm becomes a condition of permit approval by the SWCAA, then
the following would be the case under such a permit approval:
1. The County could add a second flare within an SWCAA-defined period, such as
18 months, after permit approval to handle future generation rates above 1,339 scfm.
No additional SEPA compliance would be required in this case.
2. If the County selects not to add a second flare within the SWCAA-defined period
following permit approval, but seeks to add a second flare prior to generation rates
reaching 2,104 scfm, then a permit approval from SWCAA would be required. SWCAA
consideration of a permit application for a second flare would need to be accompanied
by SEPA compliance. SEPA compliance could range from adoption of this EIS to
preparation of an addendum or supplement to this EIS to preparation of new SEPA
documentation. SWCAA would determine whether additional air dispersion modeling
would be required to support its consideration of the permit application.
3. If generation rates approach the proposed maximum of 2,104 scfm and are anticipated
to increase above that limit, the County would need to seek a new permit approval
from SWCAA to allow higher generation rates. SWCAA‘s consideration of a permit
application in this event would require additional air dispersion modeling and SEPA
compliance that could range as described above.
At any point, should the County seek to convert the landfill gas management system to a
gas-to-energy system, a new air permit would be required from the SWCAA. SWCAA‘s
consideration of a permit application in this event would require air dispersion modeling and
SEPA compliance that could range as described above.
Leachate pipeline construction would result in temporary, localized increases in dust and
vehicle emissions. Because these impacts would occur only during construction and would be
localized, they are unlikely to be significant.
Mitigation Measures. Mitigation for potential air impacts incorporated into the Proposed
Action includes the active gas management system noted above and conformance with
US EPA‘s New Source Performance Standards, which include operational, monitoring, and
reporting requirements. No additional mitigation is required related to landfill gas control.
Significant Unavoidable Adverse Impacts. No significant unavoidable adverse air impacts are
likely to occur.

1.5.3

Water

Impacts. Groundwater and surface water monitoring has been done at Headquarters Landfill
since 1993. Based on long-term trends of up-gradient and down-gradient compliance wells,
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groundwater quality is essentially unchanged since landfill operations began, demonstrating
that the landfill has had little, if any, effect on groundwater or surface water. The physical
characteristics of the landfill site and surrounding area (for example, soils with low
permeability), combined with the design features of the landfill (including a composite
bottom liner, LCRS, and HGCS, as well as runoff and run-on controls), result in minimal
likelihood of contamination of groundwater underlying the landfill or adjacent surface water.
As the landfilled area expands within its permitted footprint, changes to site drainage
features, as well as placement of temporary covers over landfill cells and final closure of the
cells, would decrease rainfall infiltration, which could result in increased peak flows from the
site and decreased base flows. However, the stormwater treatment facilities are designed to
detain peak flows and release stormwater at a rate no greater than the pre-existing peak
runoff rate from the site (that is, the runoff rate that existed prior to development of the
existing Headquarters Landfill). Base flow would be reduced in both the Southern Tributary to
Sucker Creek and in the main stem of Sucker Creek; the flow reductions would be caused by
transfer of site runoff to either the leachate system or stormwater system (although flow to
the stormwater system would be returned to Sucker Creek). The reductions would be small
and related primarily to non-critical winter period base flows rather than to late summer
flows. These site drainage impacts would occur under both the Proposed Action and No Action
alternative. No significant impacts on site runoff and stream flow are expected.
Stream temperatures and stream shading would not change as a result of the Proposed
Action. Erosion, sediment yield, turbidity, and phosphorous loading would not increase under
the Proposed Action. The potential contribution of phosphorus is a special concern because
the water quality problems in Silver Lake have been attributed to excess phosphorus and
algae growth. While phosphorus concentrations in Sucker Creek have not been reliably
measured, total dissolved solids and turbidity, as indicators of sediment particles, have been
measured and indicate that water quality is within the expected range for a stream of this
nature and within the same range as was measured before the landfill was constructed.
Landfill development under the Proposed Action would physically affect essentially the same
onsite area as would be affected by continued development of the existing limited-purpose
landfill, so the Proposed Action would not result in any new impacts on on-site wetlands
or streams. While the US Army Corps of Engineers (USACE) has stated that some of the
mitigation required in the original Section 404 permit for onsite wetland fill remains to be
completed, USACE will not require a new wetland permit for the Proposed Action. Higher
waste volumes approaching the estimated long-term maximum of 700,000 tons per year
(Proposed Action) would not result in impacts different from those resulting from the No
Action alternative.
For both leachate transport methods (overland transport by truck or rail in the short term,
and pipeline transport for the long term) the concern for groundwater or surface water
impacts would be related to the potential for a spill and subsequent movement of leachate
into the ground or surface water. For truck or rail car methods, a spill related to a crash or
rollover that discharged all leachate onto the ground would result in leachate accumulating
on the ground surface or in nearby surface water. In accordance with the spill response plan
for the site, the spilled leachate as well as underlying contaminated soil would be removed
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quickly, greatly reducing the potential for long-term movement via infiltration of
contaminants into the ground. However, if the crash or rollover occurred at or near a stream
crossing, there would be little opportunity to contain the leachate before it entered the
water A leachate spill into a stream would be expected to result in significant, short-term
water quality impacts associated with low oxygen and high ammonia concentrations, but the
streams would return to background conditions for these constituents within a few days.
For the leachate pipeline, a spill could be of significant magnitude (i.e., a complete rupture
in the pipeline) or in the form of a smaller leak in the pipeline. A leak in the pipeline or
outright failure of the pipeline would be unlikely to occur. Prior to being used, the pipeline
would be pressure tested to ensure it does not have leakage defects. A flow meter and
pressure gauges would be installed to detect leaks or ruptures during pipeline operation, and
―pigging‖ on a regular basis would be used to keep the pipeline clear of deposits and to
provide feedback on the pipeline condition. In addition, the pipeline route would be visually
inspected by Public Works employees on a regular basis for signs of leakage (such as unusual
wetness on the ground surface). The spill response plan would require repair of leaks and
removal of the leachate as well as underlying soils.
Mitigation Measures. With the proposed landfill design features, which are mostly a
continuation of the existing landfill‘s design features, and the proposed operations,
significant impacts on groundwater and surface water are unlikely to occur. No mitigation
measures are necessary.
Significant Unavoidable Adverse Impacts. No significant unavoidable adverse impacts on
groundwater or surface water are expected to occur.

1.5.4

Plants and Animals

Impacts. Landfill development under the Proposed Action would physically affect virtually the
same onsite area as would be affected by the No Action alternative (continued development
of the existing limited-purpose landfill), so the Proposed Action would not result in any new
impacts on vegetation or wildlife habitat. Higher waste volumes approaching the estimated
long-term maximum of 700,000 tons per year (Proposed Action) would not result in impacts
different from those resulting from the No Action alternative.
Headquarters Landfill would likely not be highly attractive to bears or large mammals for
several reasons, including: the amount of human activity and noise associated with landfill
operations during the day; the waste would be covered each day, so it would not be readily
available to wildlife at night; and the natural instinct of bears and other large mammals to
hunt and forage for wild foods rather than to eat refuse. The landfill is likely to attract some
birds, particularly gulls, crows, and starlings.
Under the Proposed Action, ownership of the landfill site would transfer from Weyerhaeuser
to Cowlitz County. Change of ownership is not likely to significantly affect movement of the
feral horse herds across the landfill site. To comply with WAC 173-351-200, the County would
implement measures to keep animals, including the feral horses, away from active portions of
the landfill. It is expected that the horses would still have access across undeveloped portions
of the landfill site. As owner of the landfill, the County may consider working with the
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Cowlitz Indian Tribe to develop a management approach for the horses within the landfill
site. Should the tribe becoming involved in management, the horses could receive added
protection under federal law as tribal cultural resources. Conversely, Cowlitz County may
have no interest in herd management and may continue Weyerhaeuser‘s current practice of
not allowing outside parties, including tribal representatives, on the site.
Mitigation Measures. Because the introduction of MSW into Headquarters Landfill is likely to
attract some animals, proactive control measures would probably be required. While some
required measures (such as the application of daily cover) would provide some degree of
control, additional activities targeted at specific species (such as crows and gulls) are likely
to be necessary. A wide variety of control measures have been used successfully at other MSW
landfills and, as a condition of approval of the solid waste permit, the proponent should be
required to prepare and implement a comprehensive animal management plan that complies
with WAC 173-351.
If wetlands are identified along the pipeline route, and/or if in-water work would
be necessary for a water crossing, impacts on habitat and fish could be avoided by either
adjusting the route or by using directional drilling at wetland and water-crossing locations.
Construction stormwater permit requirements and adherence to best management practices
would further minimize the potential for impacts on aquatic resources.
Significant Unavoidable Adverse Impacts. No significant unavoidable adverse impacts on
plants and animals are likely to occur.

1.5.5

Human Health

Impacts. As under the No Action alternative, leakage or outright failure of the landfill
liner system or spills of leachate during transport from the landfill could cause water
contamination under the Proposed Action. However, the likelihood of liner leakage or failure
occurring, being undetected, and then resulting in adverse human health is remote. A spill
of leachate into a water body is unlikely and, even if it were to occur, would be unlikely to
cause adverse human health impacts. In addition, the proposed MSW landfill would be subject
to the Criteria for Municipal Solid Waste Landfills (WAC 173-351), which are at least as
stringent with regard to protecting human health as the state requirements for limitedpurpose landfills. Adverse health impacts associated with leachate transport, whether by
truck, rail, or pipeline, are extremely unlikely.
The results of air dispersion modeling, considered along with the conservative nature of the
modeling inputs and assumptions, indicates that the likelihood of air pollutants exceeding
health screening thresholds is unlikely, even at generation rates approaching twice the
modeled emission rate of 1,339 scfm.
Operational activities, such as the compaction of waste, application of daily cover in active
landfill areas, and daily collection of litter, are designed to control potential disease vectors.
In addition, the landfill is not adjacent to residential communities. Therefore, potential
disease vectors, such as insects and rodents, are unlikely to adversely affect human health
due to landfill operations.
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Birds, such as gulls, crows, ravens, and starlings, which constitute more of a potential
nuisance than a human health concern, would likely be attracted to the landfill because of
the MSW. In addition, because of the landfill‘s rural surroundings, there is some potential for
black bears to be attracted to the landfill.
A program of adaptive management, using techniques that have proven successful at other
MSW landfills, would be implemented under the Proposed Action and should be able to
successfully control birds and bears at the landfill.
Mitigation Measures. Human health impacts are unlikely to occur; however, control of birds
(and, possibly, also mammals) that would be attracted to the landfill is likely to be necessary
to mitigate a nuisance condition. This EIS recommends that a comprehensive animal
management plan be prepared and implemented as a condition of approval of the solid waste
permit.
Significant Unavoidable Adverse Impacts. No significant unavoidable adverse human health
impacts are likely to occur.

1.5.6

Noise

Impacts. Landfill operation, aside from traffic related to waste hauling and leachate transfer,
would not increase noise levels in the area. Additional truck traffic along the haul route is
predicted to increase noise levels, although not significantly. (The truck haul route analyzed
in the noise impact study (DSA 2012) extends from I-5 at Headquarters Road interchange, east
along Headquarters Road to the South Silver Lake Road intersection, and then east from that
intersection along South Silver Lake Road to the landfill access road.)
Because the number of train trips per day would not increase under the Proposed Action, no
significant impacts from train noise would occur. If transport is primarily or only by rail, it is
expected that rail traffic would be similar to current conditions and under the truck-rail mix
option, that is, an average of one round-trip train per day with sometimes an additional round
trip per day during the wetter months (October through May) to backhaul leachate. Leachate
backhaul would occur only during the first year or two of landfill operation, after which
leachate would be transported via a pipeline. More rail cars would be added to the trains to
haul the waste that would be hauled by truck under the other options. Under the mostly-rail
transport option, there would be a very slight increase in noise duration as longer trains pass,
but it would not result in a significant noise impact.
Construction of new facilities at Headquarters Landfill would generate noise that may be
audible beyond the site boundaries. The noise increase would be similar to what would occur
under the No Action alternative. It is predicted to be low, would be temporary, and would not
be significant.
During construction of the leachate pipeline, noise from construction equipment and
operations would be noticeable at receptors along the construction route. Because the
impacts would be temporary, they would not be considered significant.
Mitigation Measures. Because the Proposed Action would not have significant noise impacts
according to regulatory requirements or federal guidelines, no mitigation is required.
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Significant Unavoidable Adverse Impacts. The Proposed Action would not result in any
significant unavoidable adverse noise impacts.

1.5.7

Land and Shoreline Use

Impacts. The Proposed Action would not result in any substantial changes to land use or
impacts to land use activities that are different than those that were projected to occur with
the existing Headquarters Landfill.
The County‘s critical areas protection ordinance, adopted in 2009, include the designation of
critical aquifer recharge areas based on Soil Conservation Service soil mapping. The existing
Headquarters Landfill is located within an area designated as a moderate-sensitivity, critical
aquifer recharge area. The County‘s critical areas regulations designate landfills as prohibited
uses in moderate or severe aquifer risk areas. The existing landfill is a lawfully established,
non-conforming use under these regulations. Because the Proposed Action would not result in
an expansion of the currently permitted landfill, the legal non-conforming use status would
continue for the proposed MSW landfill.
The Proposed Action is consistent with current plans and policies of the County, and the
landfill is being designed in conformance with Washington‘s criteria for MSW landfills (WAC
173-351). Waste volumes approaching the estimated long-term maximum of 700,000 tons
per year would not result in substantially different impacts than those of the No Action
alternative. Construction of the leachate pipeline would have insignificant land use impacts.
The leachate pipeline would require shoreline substantial development permits from Cowlitz
County and the City of Kelso. According to Cowlitz County and City of Kelso critical areas
ordinance provisions, construction of a utility within improved public rights-of-way is exempt
from critical areas ordinance requirements. Therefore, most (97 percent) of the leachate
pipeline alignment would not require a critical areas evaluation. Approximately 1,800 feet of
the pipeline alignment is subject to County critical areas provisions and would require critical
areas approval. Another approximately 200 feet of the pipeline alignment within Kelso city
limits is within unimproved right-of-way; a City of Kelso critical areas approval would be
required for that pipeline segment.
Mitigation Measures. No mitigation measures for land use impacts are necessary.
Significant Unavoidable Adverse Impacts. No significant unavoidable adverse land use impacts
are likely to occur.

1.5.8

Visual Quality/Aesthetics

Impacts. The Proposed Action would result in a higher level of activity at the landfill and
additional truck traffic along the South Silver Lake Road – Headquarters Road corridor. This
increase in activity would result in a moderate, but not significant change in aesthetic
character because the landfill has been in operation for approximately two decades and the
road corridor has historically been used by truck traffic associated with the landfill and
timber harvesting. The permitted landfill footprint would not change as a result of the
Proposed Action, and the permitted height would not change significantly. The MSW landfill
would be likely to attract gulls, which would hover above the landfill‘s active area. This
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would increase the ―visual height‖ of the landfill in the later years of landfill operation;
however, views would be at distances measured in miles. Therefore, views of the landfill and
their aesthetic character would not change significantly as a result of the Proposed Action
and significant adverse impacts are unlikely. Waste volumes approaching the estimated longterm maximum of 700,000 tons per year would result in greater levels of activity including
additional truck traffic along South Silver Lake Road – Headquarters Road, but the
visual/aesthetic character of this higher level of activity would be similar to the activity
occurring with expected waste volumes. Construction of the leachate pipeline would result in
limited aesthetic impacts that would be short-term and not significant.
Mitigation Measures. Several mitigation measures proposed and implemented for the original
development of the landfill would be continued under the Proposed Action. They include:


Vegetative buffers



Screening of rail and road alignments



Naturally contoured grading



Phased revegetation



Controlled lighting, primarily by controlling the direction of the lighting to point away
from residential areas, and also using light shielding to minimize light spillover

County personnel, when travelling daily to the landfill, should visually inspect roadways for
the presence of litter from waste hauling. If litter is observed, or if the County receives
complaints regarding the presence of litter from waste hauling, County personnel should
remove the litter and assure that all waste hauled to the landfill is covered during transport
by visually inspecting loads as they arrive at the landfill. No additional mitigation is required
or proposed.
Significant Unavoidable Adverse Impacts. No significant unavoidable adverse visual/aesthetic
impacts are likely to occur.

1.5.9

Transportation

Impacts. To assess worst-case conditions, the transportation study used the All Truck
transport option described in Section 1.4.3.1. Under that option, vehicle trips generated by
landfill operation under the Proposed Action would include truckloads from the Weyerhaeuser
mill in Longview, as well as from the Waste Control Recycling, Inc. transfer station in
Longview and from third-party haulers of solid waste. The inbound trips would consist of full
trucks carrying waste for disposal, and the outbound truck would either be empty or would
backhaul leachate from the landfill to a wastewater treatment plant.
Two transportation scenarios were analyzed for this EIS (see Transportation section in
Section 3.10). The Projected Demand scenario (the projected long-term average level
of waste disposal—conservatively about 500,000 tons per year) is expected to generate
about 130 truck trips per day over the long term—about 86 more trips than the No Action
alternative. Under the Estimated Short-term Maximum scenario (approximately 1 million tons
per year), about 230 truck trips per day are projected, which would be about 186 more trips
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more than the No Action alternative. For both transportation scenarios, truck volume under
the No Action alternative was based on projected waste volumes (360,000 tons per year) and
is also limited by the existing landfill permit, which caps truck volume at 90 trips per week.
Should waste volumes increase under the No Action and approach the existing permitted limit
of approximately 1 million tons per year, the number of truck trips would increase, although a
permit modification would be required.
Transportation projections show very little difference between the Proposed Action and No
Action alternatives in terms of intersection operating conditions (level of service). Additional
truck trips resulting from the Proposed Action (Projected Demand or Estimated Short-term
Maximum scenario) would add little to no delay to the study area intersections.
Cowlitz County requests the location of school bus stops from the school districts each year
and installs ―School Bus Stop Ahead‖ signs at locations where visibility of the bus stop do not
meet established sight distance standards. These safety measures are already in place, and
the additional trucks expected to travel on Headquarters Road/South Silver Lake Road with
the Proposed Action would not have an adverse impact on school bus operations or safety.
At the four intersections along the haul route that do not meet either intersection sight
distance or stopping sight distance standards, additional truck traffic would be a potentially
significant impact because it would increase the potential for conflicts at intersections where
vehicles on both the major and minor approaches have inadequate sight distance. Also,
additional truck trips could result in a significant impact at two locations along South Silver
Lake Road (between milepost 5.05-5.09 and milepost 5.10-5.13, east of Blue Mountain Road),
which are too narrow to allow trucks to navigate the curves without crossing over the center
line. Because two trucks with long trailers are unable to pass each other within their
designated lanes along those sections, safety conflicts could occur.
The County will implement measures, described under the Proposed Action, to minimize
landfill-generated traffic on South Silver Lake Road, north of Headquarters Road. However,
this portion of South Silver Lake Road is a secondary truck route that is infrequently used,
that is, during inclement weather or if temporary road closures occur on the primary
Headquarters Road haul route. Because most of the trips generated by the Proposed Action
would not travel on this section of South Silver Lake Road under typical conditions, the traffic
impacts along this roadway segment would be limited in volume and/or temporary in nature,
and any traffic impacts are expected to be insignificant.
During construction of the leachate pipeline, traffic along affected rights-of-way is likely to
be subject to slow-downs in the construction zone. As the construction zone at any one time
would be of limited length (1,000 to 2,000 feet), traffic delays would be temporary and
unlikely to be significant.
Mitigation Measures. The following mitigation measures have been identified to address
potential transportation impacts of the Proposed Action.
1. Improve stopping sight distance conditions – At the four locations along Headquarters
Road where, based on the 85th percentile speed, stopping sight distance does not
meet standards:
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o

Clear vegetation to increase stopping sight distance to the extent possible

o

Install warning signs in advance of the intersections on Headquarters Road to
increase driver awareness of potential cross-street traffic, and include a speed
plaque that posts the advisory speed at which stopping sight distance would be
met. The intersection approaches and speeds needed to meet stopping sight
distance are as follows:
–

Westbound approach toward Thimbleberry Drive – 35 miles per hour (mph)

–

Westbound approach toward Davis Road (East) – 35 mph

–

Eastbound approach toward Davis Spur Road – 35 mph

–

Westbound approach toward Lookout Drive – 30 mph

2. Improve horizontal curves on South Silver Lake Road – At the two curves east of Blue
Mountain Road where the pavement width is insufficient to accommodate two long
trucks passing in opposite directions, widen each curve to allow trucks to navigate
through the curve without entering the oncoming travel lane. The widths needed to
accommodate two-way truck traffic along the horizontal curves are as follows:
o

Milepost 5.05 to 5.09 – Widen existing 35-foot pavement width to 43 feet

o

Milepost 5.10 to 5.13 – Widen existing 24-foot pavement width to 37 feet

Significant Unavoidable Adverse Impacts. Implementation of the Proposed Action would
result in increased truck volumes. However, with the implementation of the proposed
transportation mitigation, the operational and safety effects of the additional vehicles are
not considered to be significant. Therefore, no significant unavoidable adverse transportation
impacts are expected to result from the Proposed Action.

1.5.10 Public Services and Utilities
Impacts. The Proposed Action would have a beneficial impact on the County‘s solid waste
system by providing in-county disposal of MSW and avoiding the need for waste export. Both
the Weyerhaeuser and Three Rivers wastewater treatment plants have adequate capacity
and treatment capabilities to accept and treat the landfill‘s leachate, and the Proposed
Action would not result in an adverse impact on wastewater collection and treatment
utilities. Demand for fire and emergency services would not change substantially as a result
of the Proposed Action. Waste volumes approaching the estimated long-term maximum of
700,000 tons per year would result in similar impacts.
Construction of the leachate pipeline would result in minimal impacts to public services
and utilities. Buried utilities along the pipeline route would be located and, if necessary,
relocated. As stated above, the Three Rivers Regional Wastewater Plant has adequate
capacity and treatment capabilities to accept and treat the landfill‘s leachate without threat
to permit compliance.
Mitigation Measures. No significant impacts to public services and utilities are likely and no
mitigation measures are necessary.
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Significant Unavoidable Adverse Impacts. No significant unavoidable adverse impacts to public
services and utilities are likely to occur.

1.6 Major Conclusions, Areas of Controversy, and Issues to be
Resolved
This section describes the conclusions of this EIS regarding major issues raised during the
scoping process. This section does not address every issue raised during scoping, but rather
focuses on the issues that were raised most frequently.
This EIS evaluates potential adverse impacts that would result from the proposed conversion
of Headquarters Landfill from a limited-purpose landfill that receives commercial-industrial
waste to an MSW landfill that would receive municipal solid waste in addition to commercialindustrial waste. The proposal to convert the landfill would not change key aspects of the
existing landfill that have been permitted. In particular, the footprint and general sequence of
landfilling would not change from what is currently permitted for the limited-purpose landfill.
The impacts that are attributable to the Proposed Action are thus primarily those that would
result from: 1) the change in waste composition (approximately one-quarter MSW plus threequarters commercial-industrial rather than the existing all commercial-industrial) and 2) the
change in the rate of waste coming to the landfill (approximately 35 percent more waste per
year than at present).
This EIS also evaluates potential adverse impacts of constructing and operating a 15-mile
pipeline to convey leachate from Headquarters Landfill to Longview for treatment. Within
the overall Proposed Action, this EIS also evaluates options for the transport of waste to the
landfill, including an option of all wastes being delivered by trucks.

1.6.1

Alternatives to Converting Headquarters Landfill to an MSW Facility

This EIS evaluates in detail the Proposed Action of converting Headquarters Landfill into an
MSW facility and, as required in SEPA, the No Action alternative under which Headquarters
Landfill would remain a limited-purpose landfill. Several scoping comments suggested that
the County also consider additional alternatives. This EIS addresses the question of additional
alternatives in Section 2.3 with the recognition that the County‘s proposal to purchase and
convert Headquarters Landfill into an MSW facility is made within the broad context of the
County‘s state-mandated solid waste planning process. Within that process, the County has
already reached decisions not to pursue development of a new landfill elsewhere in the
County and not to pursue development of a waste-to-energy facility. Through that planning
process, the County has also planned to increase its waste diversion rates, but acknowledges
that eliminating waste that needs landfill disposal by diverting or avoiding all waste is
infeasible. Lastly, scoping comments suggested that the existing Tennant Way landfill be
expanded. Primarily because of site constraints, this potential alternative is infeasible.

1.6.2

Air Quality and Odor

A major concern commonly expressed by communities located in the vicinity of MSW landfills is
the potential for impacts associated with landfill gas and odor. Landfill gas contains primarily
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methane, a flammable compound, and carbon dioxide, along with trace amounts of a wide
variety of other compounds, some of which are toxic at sufficiently high concentrations and
some of which are odoriferous.
An array of regulations at the federal and state level mandate that MSW landfills include
design features to control emissions of landfill gas. For the County‘s Proposed Action,
management of landfill gas would continue at the landfill and would include a system of
pipes to collect gas generated by decomposing waste, a flare facility to combust the collected
gas to destroy toxic and non-toxic air pollutants, and an interim and final cover system to
control fugitive emissions and maximize the efficiency of gas collection. In addition to this gas
management system, regulations require periodic monitoring of flare and fugitive emissions to
confirm that the system is working as intended.
The SWCAA, responsible for enforcing federal and state air quality regulations, must confirm
that the proposed gas management system meets applicable regulations and issue an air
discharge permit before the proposed MSW facility can begin operation. The County‘s
application for this permit has been accompanied by various background studies, including an
air dispersion analysis that uses a model approved by the US EPA, and predicts concentrations
of landfill gas constituents within 3 kilometers (about 2 miles) of the landfill under a wide
range of possible meteorological conditions. The results of that analysis indicate that the
landfill operation, at modeled landfill gas generation rates of 1,339 scfm, would not cause
any air quality standards to be exceeded at the landfill or in nearby communities (see
Appendix A). Considering the extent to which predicted concentrations of air contaminants
at the nearest residences (at the modeled gas generation rate of 1,339 scfm) are below
regulatory standards and screening levels, and also considering the conservative nature of
the inputs and assumptions of the modeling that yielded those predictions, extrapolation
from that analysis indicates that significant air quality impacts would be unlikely at gas
generation rates that approached twice the modeled rate of 1,339 scfm. This conclusion
becomes progressively less certain with progressively higher gas rates. Before the proposed
maximum generation rate of 2,104 scfm is reached, the County would either install an
additional flare, which may or may not require a modification to the air permit, or would
develop a gas-to-energy facility, which would require a new air permit. Before an air permit
modification or a new permit could be approved, the SWCAA may require additional modeling
and analysis demonstrating that air quality standards would be met for criteria air pollutants
and toxic air pollutants.
Comparison of expected concentrations of odoriferous compounds with published odor
thresholds indicates that nearby communities are unlikely to experience odor from operations
at the landfill.
This EIS concludes that significant air quality and odor impacts are unlikely to occur.

1.6.3

Groundwater Quality and Surface Water Quality in Sucker Creek and
Silver Lake

Sucker Creek and its Southern Tributary receive surface water and groundwater from the
landfill site and drain into Silver Lake. Silver Lake has known water quality and aquatic plant
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problems that have been attributed to high loadings of nutrients, particularly phosphorus.
These problems have existed for decades, including the period prior to Weyerhaeuser‘s
development of Headquarters Landfill.
Monitoring conducted in the Sucker Creek drainage system prior to and during the 18 years
of operation of the existing limited-purpose landfill has established a lengthy record of
groundwater and surface water conditions. That monitoring indicates that landfill operation
has had no discernible effect to date on groundwater quality or surface water quality in the
Sucker Creek drainage.
The Proposed Action would continue or upgrade landfill features that protect water quality.
The primary landfill features that would contribute to the protection of water quality include:


A bottom liner system to contain leachate liquid generated during waste
decomposition and to facilitate its removal for offsite treatment prior to discharge



An HGCS underneath the bottom liner at all locations necessary to maintain separation
between the bottom liner and the upper groundwater level



An interim and final cover system to limit the amount of precipitation and stormwater
that comes in contact with waste



An LCRS designed to collect leachate and convey it to a holding pond for eventual
transport to Longview for treatment



A stormwater system that would detain and treat precipitation and runoff that does
not come into contact with waste

Water quality management also includes continued and extensive monitoring to sample
groundwater up-gradient and down-gradient of the landfill as well as surface water within the
Sucker Creek system down-gradient of the landfill.
Some residents in communities located near solid waste landfills, while perhaps acknowledging
that landfills can be designed to be protective of water quality, may question whether the
protective systems will be constructed and operated to meet design expectations. Particular
concern is typically expressed regarding maintaining the integrity of the bottom liner during
construction and during landfilling. The HDPE used in bottom liners can be punctured by
construction equipment or by metal or other hard, sharp waste landfilled next to the liner.
Techniques to test the integrity of bottom liners after installation have progressively become
more sophisticated and effective over the past several decades. The County‘s proposal
includes a commitment to conduct electrical geophysical leak-location surveys of 100 percent
of the bottom liner surface after the liner is constructed but before landfilling occurs to
determine whether any leaks developed in the bottom liner during construction. To protect
the bottom liner from being damaged by landfilled waste, a 1-foot-thick, non-waste layer
would be placed on top of the liner, and the first 5-foot layer of waste would only contain
select waste material having a maximum dimension of less than 12 inches.
Because of the two-decade history of monitoring of the existing landfill that did not indicate
a discernible effect on water quality from landfill operations, and the design, construction
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monitoring, landfilling procedures, and water quality monitoring that would be part of the
Proposed Action, this EIS concludes that adverse impacts to groundwater and surface water
quality are unlikely to occur.

1.6.4

Wildlife and Habitat Loss

Continued development of the landfill as an MSW facility (Proposed Action) would result in
the same onsite habitat loss and associated impacts on wildlife that would occur if the landfill
continued to develop as a limited-purpose landfill as currently permitted (No Action
alternative). For this reason, this habitat loss and associated wildlife impacts are not
attributable to the Proposed Action.
The disposal of MSW at Headquarters Landfill is likely to attract various animals, primarily
birds such as gulls and crows, and some mammals. Proactive animal control measures would
probably be required. While some required measures (such as the application of daily cover)
would provide some degree of control, additional activities targeted at specific species (such
as crows and gulls) are likely to be necessary. A wide variety of control measures have been
used successfully at other MSW landfills and, as a condition of approval of the solid waste
permit, the proponent should be required to prepare and implement a comprehensive animal
management plan that complies with WAC 173-351.

1.6.5

Human Health

Landfill operations can affect human health through contamination of water, contamination
of air, and facilitation of disease vectors such as insects and rodents. As described above,
water contamination during routine landfill operation is unlikely to occur. This EIS also
addresses the potential for water-related health impacts due to unusual events such as failure
of the landfill liner or spills of leachate during transport by truck or rail. Under SEPA, an
impact needs to be adverse, sufficiently substantial in magnitude and extent, and likely to
occur for it to be considered significant. Through analyses of potential liner failure and
potential spills during leachate transport, this EIS concludes that such events are sufficiently
unlikely to occur, and/or are unlikely to result in sufficiently adverse impacts if they did
occur, that human health impacts as a result of such potential water contamination events
are unlikely.
Air quality modeling results described above included modeling of expected concentrations of
toxic air pollutants. The expected concentrations are below acceptable source impact levels
(ASILs), which are defined by the State of Washington as screening concentrations of toxic
air pollutants in ambient air. Because expected concentrations of all toxic air pollutants are
below their ASILs, this EIS concludes, based on extrapolation from air dispersion modeling,
that human health impacts resulting from air contamination are unlikely to occur.
Federal and state regulations, in recognition that MSW can attract potential disease vectors,
requires compaction of waste and application of daily cover to limit insects and rodents
in active landfill areas. In addition to these actions, the County would implement a program
of waste inspection to eliminate unacceptable waste, including insufficiently processed
biomedical waste. This EIS concludes that, with effective implementation of these
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operational procedures, human health impacts associated with disease vectors is unlikely,
particularly given that the nearest residences are more than 1 mile from the landfill.

1.6.6

Noise from Trucks and Trains, Especially Outside of Working Hours

The increase in landfill-related truck traffic would result in increased levels of noise at
residences along Headquarters Road–South Silver Lake Road corridor. In support of this EIS, a
noise analysis was conducted to measure existing noise levels and to predict future noise
levels. That analysis found that predicted noise levels from vehicular traffic would not exceed
WSDOT noise criteria at any of the 18 existing residences and 1 future residential location
that were analyzed. This EIS also assesses noise impacts from train traffic and concludes that
noise levels would not increase or would increase only slightly; they would not be significant.

1.6.7

Truck Traffic on South Silver Lake Road – Headquarters Road

The Proposed Action would result in an increase in the rate of solid waste delivered to
the landfill and an increase in landfill-related truck traffic on the truck haul route
(Headquarters Road-South Silver Lake Road corridor between I-5 and the landfill). The
haul route: 1) has limitations, including steep grades, limited sight distance at several
locations, and a set of narrow curves; 2) extends through a rural residential area; and
3) supports a wide variety of traffic that includes timber harvesting traffic (primarily log
trucks), school buses, and residential vehicular traffic in addition to landfill-related traffic.
The County conducted a transportation analysis evaluating potential impacts resulting from
additional landfill-related traffic. That study concluded that the haul route, which supports
relatively low traffic volumes, would not experience significant congestion with the added
truck traffic. The study found that seven intersections along the haul route had inadequate
intersection sight distance but adequate stopping sight distance. This reflects a situation
where vehicles on the minor road at an intersection do not have adequate sight distance,
but vehicles on the main road do have adequate sight distance and are able to stop if needed
as cars enter the main road from the minor road. These sight distance limitations are not
considered a significant safety problem. The study found four intersections where both
intersection and stopping sight distances were inadequate, and at these intersections,
additional truck traffic could be a significant adverse safety impact. The study also found two
locations on South Silver Lake Road where horizontal curves are too narrow for two long
trucks (i.e., trucks with 53-foot-long trailers) travelling in opposite directions to pass safely.
This EIS concludes that, while the safety impacts could be significant with additional landfillrelated truck traffic, the impacts can be mitigated so that the road would operate with
adequate safety. Specific mitigation developed through the transportation analysis and
recommended in this EIS includes:


Clearing vegetation and installing warning signs and speed plaques in the vicinity of
the four intersections with inadequate intersection and stopping sight distances



Widening the pavement section at the two locations on South Silver Lake Road where
roadway width is currently inadequate to allow two trucks to safely pass each other
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Residents along South Silver Lake Road have also expressed concern regarding landfill truck
traffic using South Silver Lake Road between Headquarters Road and the Spirit Lake Highway.
The County has committed to implementing the following measures to limit landfill-related
truck traffic on that section of South Silver Lake Road:


Designate Headquarters Road as the primary hauling route to/from the landfill



Include terms in third-party customer contracts that identify Headquarters Road as the
primary route, including customers that would haul waste from the areas north of
Castle Rock



Maintain Headquarters Road as the primary haul route during inclement weather,
unless the transporter deems passage to be unsafe. South Silver Lake Road would serve
as the emergency access route to the landfill
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2.0 PROJECT BACKGROUND AND PROJECT
ALTERNATIVES
2.1 Proposal’s Objectives Including Purpose and Need
Cowlitz County proposes to acquire the existing Headquarters Landfill, a limited-purpose
landfill currently owned and operated by Weyerhaeuser NR Company, and to permit and
operate the landfill as a municipal solid waste (MSW) landfill. Headquarters Landfill is located
in Cowlitz County, Washington, at 3434 South Silver Lake Road in Castle Rock. The landfill is
approximately 10 miles northeast of Kelso, 6 miles east of I-5, and 2 miles south of Silver Lake
(Figure 1). It is in Sections 22, 23, 24, and 26 of Township 9 North, Range 1 West, Willamette
Meridian.
Through the Proposed Action, Public Works seeks to achieve the following objectives:


Provide a facility for cost-efficient, long-term disposal of Cowlitz County‘s municipal
solid waste



Provide a facility for cost-efficient, long-term disposal of commercial/industrial waste
generated in Cowlitz County and elsewhere in the region



Facilitate Cowlitz County‘s economic development and diversification by providing incounty disposal of wastes generated in the region



Limit the costs of solid waste disposal for Cowlitz County‘s residents and businesses



Operate Cowlitz County‘s solid waste system to minimize adverse effects on the
environment and, possibly in the future, to recover energy from landfill gas that would
be generated (should energy conversion be proposed in the future, it would be done as
a separate proposal and would go through separate permitting, SEPA evaluation, and
public review)

2.2 Project Background
In the early and mid-1980s, Weyerhaeuser operations in the region were generating
approximately 750,000 tons of waste to be disposed of each year. Therefore, Weyerhaeuser
concluded that it needed to construct and operate its own solid waste disposal facility to
assure long-term disposal capacity for waste generated by its operations in the Pacific
Northwest. In the early 1990s, Weyerhaeuser undertook a process to identify and select a site
for a new solid waste landfill. Weyerhaeuser subsequently selected Headquarters site and
permitted, designed, and constructed a landfill at that location. The first landfill cell and
ancillary facilities were constructed in the summer of 1993, and the site began receiving
waste in the autumn of 1993. The landfill was permitted as a regional, limited-purpose
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landfill with a 308-acre footprint plus an additional 50 acres of support facilities (e.g.,
leachate pond, rail transfer facility, stormwater control, etc.). The landfill‘s permit allowed
the facility to receive up to 1 million cubic yards of waste volume per year. Since the
landfill‘s opening, the site has received approximately 4.3 million cubic yards (in-place
volume) of waste through December 2012.
Cowlitz County owns and operates its own MSW landfill at the Tennant Way site, which has
been in continuous operation since 1974. Tennant Way Landfill is located in an industrial
section of Longview, Washington, with a total size of about 100 acres. Tennant Way Landfill is
projected to reach capacity in the year 2013; therefore, the County needs a new waste
disposal option. Weyerhaeuser has offered Headquarters Landfill for sale, and Cowlitz County
entered into a purchase agreement for the landfill with Weyerhaeuser in 2012, with the
objective of obtaining and operating the landfill as its long-term disposal facility.
Solid waste collection, recycling, and transfer services in the County are currently provided
by Waste Control Recycling, Inc., under a certificate of public necessity issued by the State of
Washington. There are other certificated haulers in the County as well, although with limited
authorized services. Solid waste is hauled by Waste Control Recycling, Inc., or by self-hauling
either directly to Tennant Way Landfill or to the Third Avenue Transfer Station, which is
operated by Waste Control Recycling, Inc. under terms of a 2006 agreement with the County.
Figure 2 shows the location of the transfer station and Tennant Way Landfill.

2.2.1

County Solid Waste Management Plan

The County‘s 2007 solid waste management plan addressed a variety of options for disposal
of the County‘s MSW, including disposal at Headquarters Landfill. The 2007 plan noted
that, at that time, Headquarters Landfill was a private facility owned and operated by
Weyerhaeuser and would require new permits to accept MSW. The plan states that ―changes
in local and regional conditions may warrant investigation of this potential option in the
future.‖
As noted above, Weyerhaeuser has offered Headquarters Landfill for sale. The County
recently updated its solid waste management plan to account for this and other changed
conditions and to comply with the Washington State requirement in RCW 70.95.110 that each
county‘s comprehensive solid waste management plan be reviewed and updated, if necessary,
at least every 5 years. The County approved an updated solid waste management plan in
2012, which recommends that disposal at Headquarters Landfill be evaluated before disposal
at an out-of-county landfill is considered (Cowlitz County 2012a).

2.2.2

Anticipated Waste Quantities

With conversion of Headquarters Landfill to a County-operated MSW landfill (the Proposed
Action), the composition of waste delivered to the landfill would be different from the
composition of the waste delivered during the past 18 years of landfill operation. The landfill
has accepted primarily industrial waste plus commercial and demolition waste. In the future,
with Headquarters Landfill converted to an MSW facility, approximately one-quarter of the
waste accepted at the landfill would be MSW. The remaining three-quarters of the waste
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Figure 2.
Existing County Facilities.
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flow would continue to be a mixture of solid wastes similar to the historical waste mix.
Table 2 indicates estimated waste quantities in the initial years of MSW landfill operation, as
well as in the future.
Table 2.

Projected Waste Quantities.
Projected Waste Quantities (tons/year)

Waste Type

a
b

2014

2032

In-County
c

Municipal solid waste

100,000

110,000

Weyerhaeuser

180,000

180,000

Other industrial waste

93,000

108,000

Total

373,000

398,000

Imported

a
b
c
d
e

20,000

d

36,000

42,000

e

Alternative daily cover

21,000

30,000

Total Imported

77,000

92,000

Grand Total

450,000

490,000

Municipal solid waste

20,000

Industrial waste

d

For the Proposed Action, assumes 1 ton of waste is roughly equivalent to 1 cubic yard of waste.
Typical future year
Assumes growth rate of 0.5 percent per year
Estimated quantity of MSW from outside Cowlitz County.
Assumes moderate one-time increase in industrial waste of approximately 16 percent.

It should be noted that, for such a long-term projection, it is necessary to use a simplifying
assumption for the average bulk density of the waste across many types and sources. It
cannot be known in which waste category(ies) growth will occur, but there is a need to make
a reasonable projection. For this EIS, it is assumed that 1 cubic yard of waste at Headquarters
Landfill is roughly equivalent to 1 ton of waste. This assumption was developed based upon a
few considerations. First, much of the future growth in waste disposal is expected to come
from industrial, largely resource-based economic development in the Southwest Washington
region. The regional economy is characterized by relatively large forest products and primary
metals industries, which typically produce fairly heavy solid wastes. The actual in-place bulk
density averaged at Headquarters Landfill during the past 18 years is about 1.14 tons per
cubic yard; it will average about 1 ton per cubic yard once MSW is added to the waste mix.
The projections in Table 1 are based on an assumed MSW growth rate of 0.5 percent per year,
which is approximately the actual growth in MSW disposal at the County Tennant Way
Landfill. It is also one of the three growth scenarios evaluated in the County‘s 2011 Solid
Waste Management Plan, which evaluated 0.5 percent, 1 percent, and 2 percent annual
growth. The lower scenario was used for the projections for this EIS for three main reasons:
its validation of historical actual results; the cost of waste disposal at Headquarters Landfill
would be substantially higher than that at Tennant Way Landfill, creating additional incentive
to increase waste reduction and recycling effectiveness; and the transfer station contract
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provides incentives for the operator (Waste Control Recycling, Inc.) to reclaim more
recyclable materials while keeping the tipping fee.
Over time, MSW quantities generated in Cowlitz County and needing disposal are expected to
increase as the county‘s population increases. As indicated in Table 2, out-of-county waste
is expected to be received at the proposed MSW facility, although the specific sources and
annual quantities of waste are uncertain. Industrial waste quantities generated in the county
and region requiring disposal may also increase because of economic development and other
factors. A reasonable estimate of the maximum, long-term, annual waste volume would be
700,000 tons. This estimate is based on an assumption that additional sources of industrial
waste, equivalent in volume to one pulp mill, would be disposed of at Headquarters Landfill.
It is further assumed that a short-term (several months to a few years in duration) maximum
waste volume of up to 1 million tons per year could occur due to a unique event, such as a
major earthquake, flood, or large remediation project, that would cause a spike in waste
volumes.

2.3 Alternatives Not Evaluated in this EIS
2.3.1

Expand the County’s Existing MSW Landfill at Tennant Way

The County currently disposes of its MSW at Tennant Way Landfill. The landfill, projected to
reach capacity in mid-2013, is located at 85 Tennant Way in Longview, in an industrial area
near the confluence of the Cowlitz and Columbia rivers. The landfill‘s location in an urban
area surrounded by existing roadways, rail lines, and industries, as well as the Cowlitz River,
render expansion of the landfill infeasible.

2.3.2

Develop a New County Landfill

Two studies conducted in 2001 (Integrated Utilities Group 2001 and Maul Foster & Alongi Inc.
2001, as cited in Cowlitz County 2007, Section 8.4.2) that considered the costs of siting,
constructing, and operating a new MSW landfill in the county concluded that a new landfill
would not be cost-competitive with other available disposal options. In addition, only one
new MSW landfill (LRI Landfill in Pierce County) has been sited in western Washington in the
past two decades, and siting and permitting that landfill required 13 years. Furthermore,
Weyerhaeuser conducted a siting study in 1989-1992 in search of a new landfill site and found
only Headquarters site and a site near I-5 as being feasible within Cowlitz County. The latter
site near I-5 has since been developed for residential housing. For these reasons, siting a new
landfill in the County is not feasible, and the County‘s 2011 Solid Waste Management Plan
does not consider siting a new landfill in the county as an option for future disposal of the
County‘s MSW.

2.3.3

Develop a New County Waste-to-Energy Facility

Since the early 1970s, the County has undertaken several efforts to evaluate recovering
energy from its MSW. These efforts have included several feasibility studies and evaluations
of specific proposals, including incineration of MSW and processing MSW for sale as a fuel
to private industry, for example Longview Fibre or Weyerhaeuser. All of the proposals
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considered were determined to be infeasible for reasons of cost or inadequacy of the type or
volume of waste that would be available to feed the facility. The County has also investigated
conveying landfill gas to nearby industries for use as fuel, although this option would not
eliminate, and in fact would depend on, the existence of a County MSW disposal facility.

2.3.4

Expand Recycling and Implement Additional Product Stewardship to
Eliminate Need for Additional Landfill Capacity

The overall county diversion rate (diverted waste is typically defined as waste that is reused,
recycled, or used for beneficial purposes) for MSW, industrial waste, and construction
and demolition debris is about 35.7 percent. The County‘s 2011 Solid Waste Management
Plan addresses waste diversion and waste avoidance (i.e., source reduction) in the county
and makes recommendations to expand waste avoidance and increase the percentage of
generated waste that is diverted. However, while increasing the diversion rate is feasible,
entirely eliminating landfill waste disposal is infeasible in the foreseeable future. For
comparison, the national average diversion rate is currently about 34 percent, with
the highest rate (San Francisco) at about 77 percent (Green Dashboard website http://greendashboard.dc.gov/Waste/WasteDivertedFromLandfills).

2.3.5

Develop a New Multi-County Facility

In the early 1990s, Cowlitz, Wahkiakum, and Pacific counties participated in Phase I of the
Southwest Washington Inter-county Solid Waste Advisory Board, and through that forum it was
concluded that a multi-county disposal facility including Cowlitz and Wahkiakum counties
would not be a worthwhile venture (Cowlitz County 2012a). A multi-county facility would
need to either be a new landfill or expansion or conversion of an existing landfill. Developing
a new landfill is infeasible for the reasons mentioned earlier. Wahkiakum and Pacific counties
have no existing MSW landfill capacity, and Cowlitz County‘s Tennant Way landfill is nearing
its capacity and, as explained above, cannot be expanded. Other than Headquarters Landfill,
no other existing non-MSW landfill is available for conversion in the three-county area.

2.3.6

Utilize an In-County Private Disposal Facility

No private disposal facility, other than the existing Headquarters Landfill, exists in Cowlitz
County, and, given the difficulty in siting new landfills in western Washington, no new private
disposal facility is likely to be developed. As there is no private facility currently permitted to
accept MSW, this is not a feasible alternative to the proposed acquisition and conversion of
Headquarters Landfill.

2.4 Scoping of the Environmental Impact Statement
This section provides a summary of the scoping process. More detail regarding the process and
the comments received during the scoping period can be found in the scoping memorandum
prepared for the Proposed Action (Herrera 2012) and included in Appendix A of the Draft EIS
(Cowlitz County 2012d).
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Scoping is the first step in the EIS process. The scoping process determines the range of
proposed actions, alternatives, and impacts to be discussed in an EIS with the intent of
identifying and narrowing the EIS to the significant issues.
Cowlitz County‗s Responsible Official issued a determination of significance and scoping
notice, which initiated the scoping period on April 23, 2012, and invited agencies with
jurisdiction and expertise, affected tribes, and the public to comment on the determination
of significance. The scoping period extended through May 21, 2012.
The determination of significance and scoping notice was mailed to agencies, tribes,
organizations, and the public. In addition to the mailing, Cowlitz County posted the
determination of significance and scoping notice at 30 locations on April 23, 2012. Copies of
the document were posted at recycling stations in Toutle, Longview, Lexington, Kelso,
Kalama, and Castle Rock; at 13 locations along Headquarters and South Silver Lake road; at
post offices and libraries in Longview, Kelso, Woodland, and Castle Rock; and at the Toutle
post office.
A public scoping meeting was held on May 14, 2012, at Toutle Lake High School in Toutle,
Washington. At least 59 people attended the meeting. The meeting began with a presentation
describing the Proposed Action, need for the project, the scoping process, EIS process, and
issues to be addressed in the EIS. Following the presentation, attendees were invited to
provide oral testimony (recorded by a court reporter), to ask questions and provide informal
comments (recorded by consultants to the County), and to provide written comments
regarding the Proposed Action, their concerns, and the issues to be addressed in the EIS.
During the scoping period, the County received 16 written comments. Eleven people provided
oral testimony at the scoping meeting, and others provided informal comments at the
meeting.

2.5 Alternatives Evaluated in this EIS
Two alternatives are evaluated in this EIS – No Action and the Proposed Action. Under the
Proposed Action, Cowlitz County would acquire the limited-purpose Headquarters Landfill
and convert it to an MSW landfill for disposal of municipal, industrial, and other wastes; the
County would also construct a pipeline to transport leachate from the landfill to the Three
Rivers Regional Wastewater Plant in Longview. Within the overall Proposed Action, this EIS
also evaluates options for the transport of waste to the landfill, including an option of all
wastes being delivered by trucks.

2.5.1

No Action Alternative

The SEPA rules require that an EIS evaluate a no-action alternative (WAC 197-11-440(5)(b)(ii)).
Under the No Action alternative, Cowlitz County would not acquire Headquarters Landfill.
After closure of the County‘s existing Tennant Way landfill in 2013, the County would longhaul its MSW to a permitted disposal facility, located probably in Washington or Oregon, such
as the sites listed below. Disposal at any of the sites would be dependent upon provisions of
local plans and permits that would allow the site to accept MSW from Cowlitz County.


Roosevelt Regional Landfill in Roosevelt, Washington
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Columbia Ridge Landfill and Recycling Center in Arlington, Oregon



Finley Buttes Landfill in Boardman, Oregon



Wasco County Landfill in The Dalles, Oregon



Coffin Butte Landfill in Corvallis, Oregon



Riverbend Landfill Recycling Center and Green Energy Plant in McMinnville, Oregon

Weyerhaeuser has indicated to the County that it has made a corporate decision to focus on
its core assets and operations. As a result, the company decided to sell Headquarters Landfill.
Under the No Action alternative, Weyerhaeuser is assumed to sell the landfill to a third party
that would continue to operate the facility for industrial, commercial and demolition wastes.
Waste from Weyerhaeuser‘s mill in Longview, as well as other commercial/industrial waste
generated within and outside the county, would be disposed of at Headquarters Landfill.
Landfill leachate would continue to be hauled via truck, rail, or a combination of the two,
to the Weyerhaeuser treatment plant in Longview; a leachate pipeline would not be
constructed.
Although a third-party owner may seek to maximize the amount of waste delivered to the
landfill and, therefore, may seek to convert the landfill to an MSW landfill, the No Action
alternative assumes that the landfill would continue as a limited-purpose landfill. The impacts
of a No Action alternative that included MSW disposal at the landfill would probably not be
substantially different, in most cases, than the impacts of the Proposed Action. Therefore, to
more clearly disclose impacts from the Proposed Action, the No Action alternative is assumed
to include operation of the landfill for only industrial, commercial, and construction and
demolition wastes.

2.5.2

Proposed Action

This section describes the various elements of the Proposed Action, including landfill
acquisition, conversion to an MSW landfill, facilities, construction, operation, monitoring, and
closure/post-closure, as well as transport of waste and leachate. This EIS evaluates options
for transporting waste to the landfill, which are described in Section 2.5.3.
While the Draft EIS for the Proposed Action was being written, new state MSW landfill
regulations (WAC 173-351) were being promulgated. The new rules became effective on
December 9, 2012. The proponent (Cowlitz County Department of Public Works) submitted its
original solid waste permit application to the County‘s Environmental Health Unit under the
previous regulations on March 29, 2012, then submitted an updated permit application (Thiel
Engineering and Energy and Environment 2012) on December 18, 2012, to fully conform to the
new rules.4 The Proposed Action, as described in this EIS, was developed in accordance with
the MSW landfill regulations that were in effect as of December 9, 2012.

4

The proponent submitted additional permit application updates on January 18, 2013, and March 25,
2013, to provide additional information to the County‘s Environmental Health Unit. The proponent will
continue to provide additional information, as needed, to respond to regulatory agency requests.
July 2013
38

Cowlitz County Landfill Final Environmental Impact Statement

2.5.2.1

Acquisition and Conversion to Municipal Solid Waste Landfill

The County would acquire Headquarters Landfill, currently being operated by the
Weyerhaeuser NR Company as a limited-purpose landfill, contingent, in part, on successful
permitting of the landfill to an MSW landfill. The County‘s MSW would be disposed of at the
landfill along with MSW from elsewhere in the region and industrial, commercial, and
demolition waste from Weyerhaeuser and other local and regional sources.

2.5.2.2

Location in Relation to Standards in WAC 173-351-130

Washington state regulations in WAC 173-351-130, the criteria for MSW landfills, contain
locational restrictions on MSW landfills related to:


Airport safety



Floodplains



Wetlands



Fault areas



Seismic impact zones



Unstable areas

2.5.2.2.1

Airport Safety

Washington state regulations (WAC 173-351-130(2)) require that, if an MSW landfill is located
within 10,000 feet of a runway used by turbojet aircraft or within 5,000 feet from any runway
used by piston-type aircraft, it be demonstrated that landfill operations would not pose a
bird hazard to aircraft. If an MSW landfill would be located within 6 miles of an airport, the
airport and the Federal Aviation Administration must be notified. There are no airports within
6 miles of Headquarters Landfill. The nearest airport is the Flying K Ranch Airport (WA99),
near Castle Rock, Washington. It is more than 7.75 miles north-northwest of the landfill.

2.5.2.2.2

Floodplains

Washington state regulations (WAC 173-351-130(3)) require that MSW landfills located in a
100-year floodplain cannot restrict the flow of the 100-year flood, reduce the temporary
water storage capacity of the floodplain, or result in washout of solid waste. The proposed
Headquarters MSW landfill is not located within a 100-year floodplain as designated by the
Federal Emergency Management Agency.

2.5.2.2.3

Wetlands

Washington state regulations (WAC 173-351-130(4)) require that MSW landfills not be located
in wetlands unless compliance with Section 404 of the Clean Water Act and other applicable
state and federal regulations can be demonstrated. Full development of Headquarters Landfill
would involve filling of 11.9 acres of wetlands; Weyerhaeuser has already filled much of that
area. Weyerhaeuser completed compensatory mitigation for the projected wetland filling by
enhancing, creating, or preserving about 62.6 acres of wetland under a permit issued by the
Seattle District of the USACE and dated March 26, 1993 (Permit Number #OYB-4-013812). In
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April 2012, USACE issued a letter to Weyerhaeuser in response to Weyerhaeuser‘s request for
USACE determination of the status of wetland mitigation on the site. In its letter, USACE
stated that although some mitigation remained to be fulfilled, the Corps will not require a
modification of the existing Section 404 permit for the landfill to accept MSW.
Weyerhaeuser is responsible for resolving the 1.4-acre wetland mitigation deficiency and is
working with USACE to that end. Weyerhaeuser proposes to add 38 acres to the existing
50-acre wetland preserve to compensate for the 1.4-acre mitigation shortfall. Weyerhaeuser
expects to complete wetland mitigation requirements prior to the County acquiring
Headquarters Landfill. If necessary, the County may contractually obligate Weyerhaeuser to
complete the mitigation requirements after the County acquires the landfill.

2.5.2.2.4

Fault Areas

Washington state regulations (WAC 173-351-130(5)) require that MSW landfills not be located
within 200 feet of a fault that has had displacement in Holocene time (approximately the last
10,000 years) or demonstrate that a lesser separation would not adversely affect the landfill‘s
structural integrity. The landfill footprint is not within 200 feet of any known fault with
evidence of displacement in Holocene time.

2.5.2.2.5

Seismic Impact Zones

Washington state regulations (WAC 173-351-130(6)) require that MSW landfills not be located
within a seismic-impact zone (defined as ―an area with a ten percent or greater probability
that the maximum horizontal acceleration in lithified earth material, expressed as a
percentage of the earth's gravitational pull, would exceed 0.10g in two hundred fifty
years‖) unless it is demonstrated that the landfill containment structures can resist the
maximum horizontal acceleration. The landfill is located within a seismic impact zone, and
the containment structures have been designed to resist the maximum horizontal acceleration
in lithified earth materials at the site.

2.5.2.2.6

Unstable Areas

Washington state regulations (WAC 173-351-130(7)) require that if an MSW landfill is to be
located within an unstable area (defined as ―a location that is susceptible to natural or
human-induced events or forces capable of impairing the integrity of some or all of the
landfill structural components responsible for preventing releases from a landfill‖), it must be
demonstrated that the landfill is designed to assure its integrity. No indications of instability
have been observed within the landfill footprint during the original siting studies, design and
construction phase, or operational period of Headquarters Landfill in the past 18 years, and
no evidence of recent or current instability exists within the landfill footprint.

2.5.2.3
2.5.2.3.1

Location in Relation to Standards in WAC 173-351-140
Groundwater

Washington state regulations in WAC 173-351-140(1) contain locational restrictions on MSW
landfills related to the protection of groundwater.
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2.5.2.3.1.1

Sole-Source Aquifer

Washington state regulations in WAC 173-351-140(1)(a) require that new MSW landfill units
not be located over a designated sole-source aquifer unless it can be demonstrated that
the sole-source aquifer is not vulnerable to contamination from landfill disposal activities.
Groundwater beneath Headquarters Landfill is not designated as a sole-source aquifer by the
US EPA.

2.5.2.3.1.2

Drinking Water Supply Wells

Washington state regulations in WAC 173-351-140(1)(b) require that new MSW landfill
units not be located within 1,000 feet of any drinking water supply wells unless it can be
demonstrated that the landfill‘s active area is ―no less than a ninety-day hydraulic travel time
to the nearest down-gradient drinking water supply well in the first useable aquifer.‖ The
closest drinking water supply well is Headquarters water supply system, which serves the
landfill and other Weyerhaeuser operations and is located approximately one-half mile from
the landfill boundary.

2.5.2.3.5

Surface Water

Washington state regulations in WAC 173-351-140(2) contain locational restrictions on MSW
landfills related to the protection of surface water and require that new MSW landfill units
not be located in a channel migration zone or within 200 feet of the ordinary high water mark
of a shoreline of the state (defined in RCW 90.58.030 as all of the marine and fresh water
areas of the state, ―including reservoirs, and their associated shorelands, together with the
lands underlying them; … except … shorelines on segments of streams upstream of a point
where the mean annual flow is twenty cubic feet per second or less and the wetlands
associated with such upstream segments; and (iii) shorelines on lakes less than twenty acres
in size and wetlands associated with such small lakes‖) or any public land used by ―a public
water system for watershed control for municipal drinking water purposes.‖
Headquarters Landfill is not located in a channel migration zone or within 200 feet of a
shoreline of the state or any public land that is being used by a public water system for
watershed control of municipal drinking water resources. Flows in Sucker Creek and its South
Tributary are 15.3 and 2.3 cubic feet per second, respectively. Silver Lake, the nearest
shoreline of the state, is greater than 10,000 feet northwest of the landfill.

2.5.2.3.6

Land Use

Washington state regulations in WAC 173-351-140(3) contain locational restrictions on MSW
landfills related to the protection of sensitive land uses. These restrictions include the
following requirements:


No new MSW landfill unit or expansion can be located within a US Fish and Wildlife
Service designated area for endangered or threatened species.



The active area of any new MSW landfill unit or expansion cannot be located within
100 feet of unzoned land or land zoned non-residential or located within 250 feet of
residentially zoned land existing at the time of purchase of the landfill.
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Any new MSW landfill unit or expansion must be located in compliance with locallyadopted land use plans or zoning requirements.



No new MSW landfill unit or expansion can be located within 1,000 feet of a state or
national park.

The facility is not in a US Fish and Wildlife Service designated area for endangered or
threatened species. The active area is not closer than 100 feet to the property line, nor
closer than 250 feet to land zoned as residential. The nearest residential property line is
approximately 1 mile away. The landfill is not at variance with any locally-adopted land use
plan or zoning requirement. The landfill has been found to be consistent with the current
Cowlitz County Solid Waste Management Plan. Seaquest State Park, located at 3030 Spirit
Lake Highway, Castle Rock, is the closest state park and is more than 4 miles north-northwest
of the facility. The closest national park, Mount Rainier, is more than 60 miles to the
northeast. Mount St. Helens National Monument is over 25 miles to the east.

2.5.2.4

Landfill Facilities

2.5.2.4.1

Existing Landfill Facilities

Headquarters Landfill construction commenced in 1993, and development has proceeded in
phases. Landfill cell and permanent ancillary facilities completed to date include:


The run-on ―upper diversion channel‖ south of 1600 Road (and also south of the
1600 Road in its new location on the south side of the proposed landfill; the road is
being relocated to facilitate landfill development under both the Proposed Action and
No Action alternative)



The run-on ―lower diversion channel‖ north of the 1600 Road and west of the landfill
footprint



Wetland and fishery mitigation features including a series of constructed wetlands in
and adjacent to the diversion channels and on the west side of the landfill, as well as
off-channel ponds for migrating salmon and trout, habitat features of the diversion
channels, and a large, high quality, forested wetland and riparian zones preserved in
perpetuity



A stormwater sedimentation/detention basin with connecting culverts and piping



A biofiltration basin that is located after the sedimentation/detention basin and that
discharges into the Southern Tributary of Sucker Creek



A double-lined leachate holding pond



A rail transfer facility including gravity flow lines from the leachate holding pond to
the rail transfer facility



Excavation and re-grading to subgrade elevations for Cells 1 through 5; excess soils
have been stockpiled for future use and have been hydroseeded within the landfill
footprint at a location in the future Cell 12 area
July 2013
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A liner system for Cells 1 through 5 including an HGCS and a composite liner, an LCRS,
and an operations layer



A force main from the landfill Cell 1 sump to the leachate holding pond, and a gravityflow leachate conveyance line that collects leachate from Cells 2 through 5



A landfill gas collection, condensate management, gas scrubber, and flare
infrastructure



A system of groundwater wells for monitoring and water level measurements



Final cover on approximately 9 acres over Cell 1

The original landfill project also included a new support office and a maintenance building
adapted from existing buildings, as well as an associated septic system, at Headquarters
Camp, which is approximately one-half mile west of the landfill footprint. These support
facilities would remain under the Proposed Action.

2.5.2.4.2

Proposed Landfill Facilities

Under the Proposed Action, all of the existing landfill features would remain. Many would be
expanded as landfill development progresses, including:
1. TheLCRS, including double-lined sump regions
2. The HGCS, as required by applicable state regulations
3. The interim cover and the soil and synthetic final cover system
4. The stormwater management system, including the addition of
sedimentation/detention basins
5. Soil borrow areas
Some features would be added, including:
1. An active landfill gas management system would be installed for cells to be filled
under the Proposed Action5
2. A leachate conveyance pipeline from Headquarters Landfill to a manhole at the County
Public Works parking lot on 13th Avenue South in Kelso, where it would connect to a
Kelso sewer line and discharge to the Three Rivers Regional Wastewater Plant in
Longview; a pumping station (for leachate) would be built at the existing rail facility
3. Easement for a replacement septic drain field for the support facilities, should the
existing septic system fail

5

The landfill gas management system could eventually support development of an energy recovery
facility. Although a gas-to-energy facility is not part of the Proposed Action, it may be proposed in the
future, at which time it would be subjected to separate permit evaluation and public review.
July 2013
Cowlitz County Landfill Final Environmental Impact Statement

43

(Although the Proposed Action includes construction of a pipeline to convey leachate from
the landfill the Three Rivers Regional Wastewater Plant, unforeseen circumstances may arise
that would make pipeline construction infeasible. In that unlikely situation, leachate would
continue to be conveyed from the landfill by truck or rail, and a second double-lined leachate
storage pond may be added to the LCRS. The proposed location of the second leachate
storage pond is shown on Figure 3.)
The above-listed features are described below. A plan showing the layout of the site with the
key existing and proposed facilities is shown on Figure 3. The maximum waste thickness would
be approximately 250 feet above the original topography at its highest point, resulting in
a final landfill height of approximately 1,270 feet above mean sea level (msl).6 The final
contours are designed to be naturally graded to form smooth swales and ridges to blend into
the surrounding topography. The final grading plan and landfill cross-sections are shown on
Figure 4 and Figure 5.

2.5.2.4.3.1

Composite Bottom Liner

In December 2012, revisions to Washington State‘s Criteria for Municipal Solid Waste Landfills
(WAC 173-351) went into effect. The revised criteria include allowing greater flexibility in
bottom liner design consistent with federal regulations. The proponent‘s solid waste permit
application includes a bottom liner design that is consistent with the revised criteria.
The bottom liner (Figure 6) would be constructed over the HGCS (described in
Section 2.5.2.4.3.3) and any structural fill required in the swale areas to maintain at least
5 feet of separation from groundwater to the bottom of the liner. Its primary functions would
be to form a low permeability layer for efficient leachate collection and to prevent leachate
from migrating downward. The liner also would serve a secondary function by impeding landfill
gas from migrating into the subsurface soils.
The proposed bottom liner consists of a geomembrane overlying a low-permeability barrier
(proposed to be a geosynthetic clay liner). In addition, a secondary containment liner would
be placed under the leachate collection sumps and leachate storage ponds, areas considered
critical locations for potential leaks because leachate would build up deeper than 1 foot at
these locations, creating a driving head.
The original mineral soil liner constructed for Cells 1 and 2 conformed to the requirements of
WAC 173-351-300(2)(a) and was a 2-foot layer of recompacted soil with maximum hydraulic
conductivity of 1x10-7 centimeters per second. In 2003, application was made to the Cowlitz
County Environmental Health Unit and to Washington State Department of Ecology (Ecology)
to substitute a geosynthetic clay liner in place of the 2-foot-thick compacted clay liner for
Cell 3 construction. The application was approved, and a geosynthetic clay liner was used for

6

As noted previously, the current landfill permit includes a maximum height elevation of 1,250 feet
above msl, due to an oversight. The original intent in 1992, and the continued intent now in the
Proposed Action, is to crown the very top of the landfill, resulting in a final height of 1,270 above msl.
The proponent acknowledges this oversight and proposes a maximum elevation of 1,270 feet above msl
to accommodate the crowning of the summit.
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Figure 3.
Site Plan.
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Figure 4.
Final Grading.
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Figure 5.
Landfill Cross-Sections.
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Figure 6.
Bottom Liner.
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Cells 3 through 5. A similar liner is proposed to be used for continuing landfill development
and, as allowed under WAC 173-351-300(2)(b), application to continue use of the geosynthetic
clay liner was included in the permit application to the Cowlitz County Environmental Health
Unit and Ecology. Details of the proposed liner cross-section are presented in Figure 6, and
additional detail regarding the proposed alternative liner is contained in the proponent‘s solid
waste permit application submitted to Cowlitz County (Thiel Engineering and Energy and
Environment 2012).
Geosynthetic Clay Liner Component
The geosynthetic clay liner is a manufactured product consisting of a layer of bentonite
(a very impermeable clay material) sandwiched between two geotextiles that are needlepunched together. This sandwich of materials is approximately one-quarter inch thick and is
designed and demonstrated to provide equivalent or superior environmental containment
compared to a standard 2-foot-thick compacted clay liner having a maximum hydraulic
conductivity of 1x10-7 centimeters per second. Geosynthetic clay liners were developed in
1986 and have subsequently been successfully used throughout the United States (US EPA
2001). The geomembrane would be installed directly over the geosynthetic clay liner.
Geomembrane
The geomembrane would be composed of 60-mil (0.06-inch in thickness) HDPE, a material
that is widely accepted for use in lining landfills of all types as well as holding ponds for
municipal, industrial, and hazardous waste facilities. The material is flexible, resistant to
a broad suite of chemicals, and can be joined effectively in the field by thermal welding.
The geomembrane would be textured on the bottom and top to improve its frictional
characteristics with the underlying soil liner or geosynthetic clay liner, and the overlying
geotextile cushion or leachate collection layer (described below). Electrical geophysical leaklocation surveys would be performed after the geomembrane is covered with the gravel LCRS
layer to check the entire constructed area for any defects that may have occurred during the
construction process.
Secondary Containment Liner
A secondary containment geomembrane would be placed under the leachate collection sumps
and leachate storage ponds, areas considered critical locations for potential leaks because
leachate would build up deeper than 1 foot at these locations, creating a driving head.
The secondary containment geomembrane would be located 1 to 3 feet below the bottom
of the composite liner. The geomembrane would be the same 60-mil HDPE as used for the
primary liner system. A leak detection layer, consisting of clean, granular drainage material,
would be installed between the bottom and secondary containment liners. Access to this leak
detection layer for monitoring and liquid extraction would be provided by a side slope riser
accessed at the far edge of the perimeter road.
Intermediate Liner Terminations
Since the landfill would be developed incrementally in cells, intermediate (temporary) liner
terminations would be provided to allow future connections so that that the final liner system
is continuous and secure.
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2.5.2.4.3.2

Leachate Collection and Removal System (LCRS)

The interaction of water (primarily from precipitation falling on the active area of the landfill)
with solid waste promotes waste decomposition and generates a residual liquid referred to as
leachate. Leachate typically contains low concentrations of a variety of organic and inorganic
compounds. To prevent contamination of ground and surface water, WAC 173-351 requires
collection, treatment, and proper disposal of leachate.
Leachate management would consist of the following elements:


Leachate minimization best practices, such as limiting the area of open landfill and
using temporary and interim cover to limit the amount of rainfall coming in contact
with waste



A bottom liner system designed to contain generated leachate within the landfill
(Figure 6)



A separation between the bottom landfill liner and the seasonal high groundwater
level (Figure 6); the landfill‘s proposed HGCS is described in the following section
(Section 2.5.2.4.3.3)



A leachate collection system installed above the bottom liner



A leachate conveyance, storage, and transfer system (Figure 7)



Leachate treatment at a permitted treatment facility prior to discharge



A final cover system designed to prevent the infiltration of precipitation into filled
areas of the landfill, thereby permanently limiting the production of leachate
(Figure 8).

In 1992, the leachate production through waste at Headquarters Landfill (not counting runoff
of contact water that is also collected as leachate) was estimated using the US EPA model
Hydrologic Evaluation of Landfill Performance (HELP). That HELP analysis indicated that
approximately between 20 and 32 million gallons of leachate would be generated per year
during landfill operations. This is close to the actual leachate volume of 11 to 31 million
gallons per year that has been generated during the past 18-year operational life of
Headquarters Landfill. The volume of leachate depends primarily on precipitation levels and
on the size of open areas being filled, as well as on the integrity of interim cover, rather
than on the composition or quantity of the waste. Therefore, the record of actual leachate
volumes generated at the landfill since its inception was used as the basis for the volume of
leachate production assumed for design of the proposed LCRS.
The LCRS and operations layer would consist of (from bottom to top, as shown on Figure 6):


A geotextile cushion to protect the geomembrane of the bottom liner



A 12-inch-thick granular collection layer placed over the geotextile cushion



A geotextile filter



A 12-inch-thick soil or fine-waste operations layer covering the geotextile filter
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The LCRS would also include leachate collection sumps and the leachate piping and pumping
systems (Figure 7). The LCRS would be constructed using electrical geophysical leak-location
surveys to assure liner integrity.
The existing leachate pond is located near the northwest corner of the landfill at an elevation
that allows gravity discharge into the rail tank cars or tank trucks at the leachate unloading
area in the rail transfer facility (Figure 7). The existing leachate pond has a 5-million-gallon
capacity, sufficient to hold about 30 days of the maximum average winter leachate
production predicted by the HELP analysis. The pond has a 15-foot-wide perimeter road
surrounded by a 10-foot-high wildlife fence. The pond is double-lined with a secondary
leakage detection and leachate collection system.
In the unlikely event that the leachate pipeline would not be constructed, a second leachate
storage pond may be built at Headquarters Landfill to provide additional storage reliability
for the leachate management system. The 5-million-gallon leachate storage pond would be
built between the rail transfer facility and the existing leachate holding pond (Figure 7).
The second pond would not be constructed if the leachate pipeline is built. The pond would
be designed as one single containment area rather than in two halves, and it would be
constructed with a double liner and leakage detection and collection system, similar to the
existing pond. A geosynthetic clay liner is proposed as an alternative for the soil liner portion
of the composite lining system.

2.5.2.4.3.3

Hydraulic Gradient Control System

According to WAC 173-351-300(7), the bottom of the lowest liner component must be at least
10 feet above the seasonal high level of groundwater, unless an HGCS, or the equivalent, can
be installed that prevents the seasonal high groundwater level from contacting the bottom of
the lowest liner component (see Figure 6). Under the Proposed Action, Headquarters Landfill
would incorporate an HGCS to maintain the required separation between the landfill‘s bottom
liner and the seasonal high groundwater level. An HGCS has been constructed beneath existing
landfill cells, and that system would be extended below future landfill cells where required to
maintain the separation required by state regulations.
The primary HGCS is and would continue to be composed of trenches located within the
existing drainage gullies and swales that constitute the landfill site‘s groundwater ―sinks,‖
that is, where groundwater is relatively close to the surface. The drainage gullies and swales
are the original groundwater discharge locations, and the HGCS trenches would be placed in
these existing features to: 1) control the maximum groundwater water surface under the
constructed project at a level that would be no greater than the pre-project condition and
2) discharge collected groundwater at existing locations of groundwater discharge. A plan
view of the HGCS is provided in Figure 9.
The trenches of the primary HGCS would have the following features:


Be approximately 2 feet wide by 2 feet deep



Contain 8-inch-diameter perforated pipes

July 2013
54

Cowlitz County Landfill Final Environmental Impact Statement

Figure 7.
Leachate Collection and Removal
System.
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Figure 8.
Final Cover.
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Figure 9.
Hydraulic Gradient Control System.
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Be filled with drainage gravel that would be mounded a minimum of 18 inches above
the top of the trenches



Be interconnected



Exit from the low point of each of the three surface water drainage basins in the
footprint (Figure 7)



Weyerhaeuser has historically installed a secondary, or ―dry,‖ HGCS system in areas
where the high groundwater level is at least 10 feet below the liner system. This was
done as a result of ambiguity in the regulations in effect at the time, which was
clarified in the revised MSW landfill criteria (WAC 173-351). The proponent (Cowlitz
County Public Works) has evaluated the use of a secondary gravel layer and has
determined that it would be more protective of groundwater to retain a layer of
native, fine-grained soils to separate the primary liner from groundwater in areas
above the upper groundwater level (Thiel Engineering and Energy and Environment
2012). The soil layer beneath the primary liner would be maintained at least 7 feet
thick and may be up to 30 feet thick (Figure 6).

2.5.2.4.3.4

Interim and Final Cover

The size of the operational active portions of the landfill would be controlled through the use
of interim covers consisting of temporary plastic covers. No more than approximately 5 acres
of active portions would be left uncovered during the high rainfall season. A larger active
area, up to 10 acres, would be left uncovered during the drier season (May to October) to
allow operational preparation for the next wet season. The temporary plastic covers would
typically be 7 to 10 mil thickness, scrim-reinforced lightweight plastic held down by tires or
sand bags placed on a spacing of approximately 10 feet. An interim soil cover, typically a
minimum of 12 inches thick, may be used in places instead of the temporary plastic covers.
Interim soil cover areas that would remain exposed for several months over the rainy season
would be hydroseeded to reduce erosion. In addition, lightweight plastic would typically be
placed directly over the newly constructed operations layer to prevent clean stormwater from
becoming leachate.
Once landfilling is completed (i.e., final grade contours are reached) in an active cell, a final
cover would be placed over the cell. The primary purposes of the final cover are the
following:


Prevent infiltration of stormwater to prevent production of leachate and provide longterm protection of water quality



Allow a slight vacuum to be created under the cover to facilitate the collection of
landfill gas



Provide a substrate for revegetation of the closed surfaces



Assure functional stability of the closed landfill following dewatering of the waste
mass

The final landfill cover (see Figure 8) would include the following layers:
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Foundation layer or interim soil cover, if previously installed



Under-drainage layer (most likely a geocomposite drainage layer) to allow collection
of landfill gas and control of landfill seeps



A layer of low-permeability soil, 24 inches thick, having a maximum hydraulic
conductivity of 1x10-5 centimeters per second, or a geosynthetic clay liner



A 60-mil linear low-density polyethylene (LDPE) geomembrane



Drainage layer, either 12 inches of gravel or a geocomposite drainage layer



Vegetative soil layer, 12 to 18 inches thick



Plantings, including a diverse grass/forb seed mix of native species, shallow-rooted
shrubs, and limited areas of mixed low-height forest where topsoil would be deep
enough to ensure the integrity of the cover system

The final cover, which would be impermeable, prevents leachate generation. Unlike the LCRS
and bottom liner, which would be beneath the landfill, the final cover system would remain
available for inspection and repair, if necessary.

2.5.2.4.3.5

Stormwater Management System

The landfill‘s surface water management system is designed to handle stormwater that flows
onto the landfill site from upslope areas (called run-on) and stormwater that is generated
from precipitation falling directly onto the landfill surface (called runoff). New stormwater
structures would be designed to handle the peak flow from a 100-year, 24-hour storm, as are
existing structures.
Headquarters Landfill is in the Sucker Creek watershed, which drains into Silver Lake
approximately 2 miles northwest of the landfill. Seven separate drainages collect surface
water from the site and flow northwest into Sucker Creek. Most of the drainages are springfed and intermittent. The largest drainage, known as the Southern Tributary of Sucker Creek,
is perennial and accounts for the majority of surface water at the site. During past landfill
construction, the Southern Tributary of Sucker Creek was relocated around the southern and
western perimeter of the landfill.
Run-on water, generated in undisturbed upslope areas south of the site, is currently, and
would continue to be, directed around the landfill to the west and then north. The diversion
is provided via a channel outside of the perimeter road and into a large-diameter pipe, which
discharges the diverted run-on water to a series of constructed wetlands. The series of
wetlands discharges into a channel that conveys the flow to the 60-inch-diameter culvert
crossing at the railroad track, returning to the original alignment of the Southern Tributary to
Sucker Creek.
Stormwater would be controlled during the operation of the landfill by the use of soil berms,
grading the temporary slopes of the landfill to shed water in the proper direction, stormwater
berms constructed across the slopes, and temporary plastic covers. The temporary haul roads
would form a temporary runoff drainage ditch with the temporary landfill slope. At intervals,
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as determined in the field, culverts would be installed under the haul road to convey runoff
water into the diversion ditch around the cell. The permanent landfill perimeter road would
have a concrete channel (as currently exists along the western side of Cell 1) to collect and
convey stormwater to the stormwater basins. Runoff from the final cover would be directed
into the permanent perimeter channel described above.
The water quality control facilities would include stormwater conveyance channels,
sedimentation/detention basins, and biofiltration basins similar to the existing ones at the
landfill (see Figure 3). These basins would provide for stormwater detention, settlement of
particulates, and trapping soil particles suspended in the water by the vegetation. There
would be one set of basins for each of the three major drainage areas within the landfill
footprint. The first set of basins was built during initial construction in 1993. The other two
sets of basins would be built approximately one year in advance of the time they are
anticipated being needed.

2.5.2.4.3.6

Active Landfill Gas Control System

Landfill gas is an odorous, combustible gas produced in solid waste landfills as a by-product of
the anaerobic decomposition of organic material in the fill. Landfill gas is typically a mixture
of approximately one-half methane (CH4) and one-half carbon dioxide (CO2) by volume, with
trace quantities of other compounds, some of which are potentially hazardous. A landfill
would usually continue to generate these concentrations of gas for 30 years or longer after
final closure.
Washington state regulations in WAC 173-351-200(4)(a) and (5) specify requirements for the
management of landfill gas:


The concentration of methane gas generated by the facility does not exceed
25 percent of the lower explosive limit for methane in facility structures (excluding
gas control or recovery system components).



The concentration of methane gas does not exceed the lower explosive limit for
methane at the facility property boundary or beyond.



The concentration of methane gas does not exceed 100 parts per million by volume of
methane in offsite structures.



The units do not violate any applicable requirements developed under the Washington
state implementation plan approved or promulgated by the Federal Environmental
Protection Agency pursuant to Section 110 of the Federal Clean Air Act, as amended.

The existing active landfill gas collection system was installed at the site as an odor
mitigation measure due to anomalous high hydrogen sulfide (H2S) levels within the landfill gas
that developed beginning in 2006. The existing landfill gas collection system was primarily
installed in the upper slopes in Cell 2 and Cell 3 areas. The system delivers the landfill gas to
an H2S treatment system and associated blower/flare.
The landfill gas management system that would be installed for future cells at the landfill
would consist of the following components:
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Horizontal and/or vertical gas collection wells



Landfill gas header system



Landfill gas condensate collection



Landfill gas extraction blower(s)



Landfill gas destruction (flare or recovery) system

The layout of the landfill gas system as it would be developed in phases is shown conceptually
on Figure 10. Also, replacement of the gas destruction component with an energy recovery
facility (i.e., electrical generation) may become economically feasible in the future.
The primary landfill gas collection system would consist of horizontal bottom-liner collectors,
horizontal interim collectors, and horizontal surface collectors. Horizontal bottom-liner
collectors, connected to landfill gas lateral piping at the perimeter of each cell, would be
installed on top of the operations layer of each cell. Interim horizontal collectors, connected
to the active extraction system, would be spaced vertically during filling operations and
incorporated with proposed tire shred channels (used to promote internal drainage). When
final grades are reached, near-surface horizontal collectors, intended to collect residual
landfill gas that migrates upwards and is contained by the cover material, would be installed
below cover material and would use the landfill slope for drainage.
A system of vertical collection wells is typically installed in MSW landfills. Bottom-liner
horizontal collectors and interim horizontal collectors would be installed until sufficient
waste depth is achieved for the installation of 60-foot-deep, vertical landfill gas collection
wells. Because the capture efficiency of the landfill gas system is uncertain due to the
expected low waste permeability and heterogeneous waste composition, the appropriate mix
of horizontal interim collectors and vertical wells would be adjusted if necessary over time as
dictated by experience.
In the year 2023, the landfill gas flow rate is projected to approach 500 standard cubic feet
per minute (scfm) with estimated 50 percent methane content. When this flow rate is
approached, a feasibility study would be performed to investigate potential options for the
gas, such as using it to generate electrical energy. Multiple technologies are available and
may be selected based on gas flow rate, gas composition, equipment efficiency, and local
energy market factors.
If landfill gas monitoring detects gas emissions in excess of regulatory limits, a response
program would be initiated that includes:


Immediately notify the Cowlitz County Solid Waste Superintendent and the Cowlitz
County Environmental Health Unit



Immediately monitor gas concentrations at offsite structures if the lower explosive
limit is exceeded at the facility property boundary



Request the Cowlitz County Environmental Health Unit and the jurisdictional fire
department to determine if building evacuation is necessary; conduct evacuation if so
advised
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Figure 10.
Landfill Gas System.
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Monitor gas concentrations at all detection points at the frequency specified by the
SWCAA permit

The above-listed actions are based on current regulations. If regulations change, the response
program would be updated to reflect those changes. In addition to the response program
above, the County would assess the landfill gas control system and make improvements (such
as adding vertical wells or adjusting the gas collection system) if appropriate.

2.5.2.4.3.7

Soil Borrow Areas

Soil and rock required for landfill construction and operations would come from both onsite
and offsite sources. In general, onsite sources would provide material for the earth fills,
operations layer, intermediate cover soil, and cover topsoil. Offsite sources would be used for
drainage layers (HGCS, LCRS, and cover drainage layer), and rock erosion protection. All of
the onsite borrow sources would be obtained from within the landfill footprint or from
excavations used to create the ancillary facilities.

2.5.2.4.3.8

Truck/Rail Transfer Facilities

The existing rail facility would be used to transfer waste from rail cars to shuttle trucks that
would then deliver the waste to the active face. Trucks hauling rail-delivered waste to the
landfill are self-tipping, and would travel directly to the landfill tipping area. The existing
rail facility includes two rail spurs, one for waste delivery and another for leachate loading.
Depending on the mode used for leachate backhaul in the short term (i.e., before the
leachate pipeline is constructed and operational), either rail cars or trucks would load
leachate at the leachate loading spur. The leachate loading area provides containment of any
leaks or spills, with contained liquids returned to the leachate pond. A pumping station would
be constructed at the existing rail facility to pump leachate from the leachate pond to the
Three Rivers Regional Wastewater Plant via the pipeline.

2.5.2.4.3.9

Additional Support Facilities

Other facilities relating to the landfill operations include an equipment maintenance shop, an
administrative building, and truck and equipment washing facilities.

2.5.2.4.4

Landfill Construction and Sequencing

2.5.2.4.4.1

Site Development Plan

The proposed landfill would be developed incrementally over the expected life of the landfill
(Table 3 and Figure 11). The expected lifetime of approximately 100 years is based on an
assumed filling rate of 450,000 tons per year through approximately 2017, and a projected
long-term average rate of 490,000 tons per year thereafter. The total waste stream is initially
expected to be composed of about one-quarter municipal waste and three-quarters industrial/
commercial waste (see Table 2 above). Anticipated volume growth is assumed to result
from population growth in the region and also depends on the County‘s and other regional
jurisdictions‘ industrial economic development success. Waste volumes from a given source
and in total are expected to vary substantially from year to year and over longer time periods
associated with regional and national economic cycles. Unique events (such as a flood,
earthquake, or large remediation project) may result in short-term substantial increase in
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waste volume. The actual lifetime of the landfill would correspondingly vary. The landfill is
currently designed and permitted for an annual maximum waste volume of 1 million cubic
yards per year, and the proponent estimates that that same volume would only be approached
for a brief duration (up to a few years), and then only if a unique event occurred that resulted
in a spike in the generation of waste in the region.
Table 3.

a

Cell

Cell Area
(acre)

1-4

45.96

5

3.27

397,466

5 Completion

7.57

774,567

6

2.39

7

Proposed Cell Sequencing.

Net Waste Volume
(cubic yards)

Cell Lifetime
(years)

Year Cell Filled

a

Year Cell Built

a

1993-2007
2012

2005

2.22

2014

2011

591,765

1.48

2016

2013

16.37

2,072,809

5.18

2021

2015

8

15.11

3,756,746

8.44

2029

2020

9

15.28

3,191,799

7.09

2036

2028

10

16.55

5,496,199

12.21

2049

2035

11

9.86

3,263,577

7.25

2056

2048

12

7.45

3,215,675

7.15

2063

2055

13

40.07

5,539,627

12.31

2075

2062

14

16.51

2,306,998

5.13

2080

2074

15

10.68

2,687,518

5.97

2086

2079

16

11.12

2,595,198

5.77

2092

2085

17

9.40

1,975,074

4.39

2097

2091

18

19.54

1,196,604

2.66

2099

2096

19

17.80

3,527,262

7.84

2107

2098

20

13.54

3,506,422

7.79

2115

2106

21

13.27

2,313,587

5.14

2120

2114

22

16.01

2,816,431

6.26

2126

2119

Totals

307.75

51,225,304

114

Dates are approximate.

The landfill would eventually comprise a 308-acre footprint plus additional areas for ancillary
facilities. The maximum waste thickness would be approximately 250 feet above the original
topography at its highest point (final elevation of approximately 1,270 feet above msl).
The proposed landfill footprint is the same size and in the same location as the currently
permitted landfill footprint. The proposed final elevation of the landfill is 20 feet higher than
the currently permitted final elevation to accommodate crowning of the landfill summit and
prevent rainwater ponding and potential problems with performance of the final cover.7 The

7

As noted previously in this EIS, the crowning of the landfill and, hence, the proposed final elevation is
consistent with the intent of the original landfill proposal in 1992.
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Figure 11.
Cell Sequencing.
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planned total site capacity is about 54.8 million tons of in-place waste (R. Thiel, personal
communication). This is about 4.9 million tons (9.9 percent) greater than capacity reported in
the original Weyerhaeuser permit application for Headquarters Landfill in 1992. This increase
in the capacity estimate is primarily a result of the slope stability analysis conducted for the
proposed landfill design, which resulted in the conclusion that a 3:1 final slope on the south
(uphill side) of the landfill, which would be steeper than the originally permitted 4.5:1 slope,
would be stable. As of December 2012, approximately 4.3 million cubic yards of airspace had
been filled in Cells 1 through 5. The final contours are designed to be naturally graded to
form smooth swales and ridges to blend into the surrounding topography. A plan showing the
complete layout of the site when fully developed is shown in Figure 3.

2.5.2.4.4.2

Landfill Construction Quality Control

The construction quality assurance (CQA) program would include the following:


Product quality assurance verification testing to verify that all liner, piping, and other
construction materials are in compliance with the technical specifications



Construction monitoring and documentation to verify each unit of construction is in
compliance with the technical specifications and that construction is executed
correctly using industry standard construction methods



Review and approval of product submittals to verify construction materials are in
compliance with the technical specifications



Construction verification testing to verify installed or constructed units are in
compliance with the technical specifications



CQA documentation consisting of daily summary reports, CQA field logs, testing forms,
installation logs, document control binders, material control logs, testing reports,
photographic documentation, technical revisions, design modifications, and record
drawings



Preparation of a final certification report, which documents that the CQA program
implemented during construction and landfill construction was completed in
compliance with the contract documents and with the design intent

2.5.2.4.5

Landfill Plan of Operation

2.5.2.4.5.1

Waste Transfer

Municipal Waste
Most MSW would be trucked by Waste Control Recycling, Inc., from its transfer station
on Third Avenue in Longview, north on I-5, then east on Headquarters Road, South Silver
Lake Road, and 1600 Road to the landfill. Alternative routes to I-5 as well as access to
Headquarters Landfill are available if necessary (for example, if roads are impassable due to
weather). Municipal solid waste from an out-of-county source(s) and possibly a small amount
(several hundred tons per year) of community waste from the community of Ryderwood
(Cowlitz County 2012a) may be transported to the landfill by other haulers. The anticipated
municipal waste stream is about 130,000 tons per year, which would be transported to the
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landfill by either closed-loop truck transportation system (CLTTS) vehicles or standard
trucks. CLTTS vehicles are trucks with a 30-ton waste payload trailer and an approximately
4,000-gallon belly tank designed for backhauling leachate. These CLTTS trucks would transfer
about 110,000 tons per year of MSW to the landfill. Standard 30-ton trucks would transport
the additional projected 30,000 tons per year of MSW (from other sources in the region) to
the landfill. Once the leachate pipeline is constructed, all MSW would be transported in
standard trucks because there would be no need for truck backhaul of leachate.
The landfill would not receive any self-haul waste.
Industrial, Commercial, and Other Wastes
Industrial, commercial, construction and demolition, and contaminated soil waste would be
transported to the landfill by a variety of methods, such as CLTTS vehicles, standard trucks,
and rail. Commercial and industrial waste sources can be episodic and project-based, so that
some of those sources may generate substantially more or less truck traffic for short-term
periods than the above annual averages.
Weyerhaeuser waste has been shipped to the landfill via rail for most of the past 18 years of
landfill operation. In the future, it would be shipped either by CLTTS trucks to the landfill
tipper or via the Patriot Railroad to the rail transfer facility at the landfill. Trucks would act
as a backup transportation system in the event of a prolonged rail shutdown (e.g., labor strike
or landslides). On average, rail transport of Weyerhaeuser waste would require 10 to 12 rail
flat cars per day. The waste rail spur at the landfill has the capacity for up to 18 rail cars,
containing three waste containers (boxes) each. Once at the rail transfer facility, the waste
containers would be transferred to shuttle trucks, which would take the boxes to the active
portion where the boxes would be emptied.

2.5.2.4.5.2

Waste Inspection and Acceptance

The waste inspection program would include a set of waste acceptance criteria and several
check-steps, including:


Communication of waste acceptance criteria to the generator



Generator mandatory characterization and waste designation as required by both the
Landfill criteria and by state and federal regulations



Pre-acceptance review by the County



Waste acceptance determination



Random inspection and sampling



Waste auditing



Records keeping

All wastes are subject to a waste characterization and acceptance protocol. Municipal solid
waste would first be visually screened by equipment operators at the transfer station and
then again by operators while the waste is being spread and compacted at the landfill. In
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compliance with WAC 173-351-200, all waste delivered to the landfill would be randomly
inspected. If unacceptable wastes are identified, they would be handled in accordance with
regulatory requirements for that class of waste. The waste should be either returned to the
source, or shipped to a proper disposal facility permitted to accept the waste. Specific waste
acceptance criteria are the following:


No hazardous wastes, except as allowed by state regulations and/or permit conditions
specific to Headquarters Landfill, would be accepted for disposal at the landfill. For
example, household waste as defined in WAC 173-303-071 would be accepted.



Bulky waste, such as discarded furniture and larger demolition debris, would be
accepted for disposal at the landfill and would be landfilled at the working face with
other solid wastes.



Waste containing regulated asbestos materials (i.e., per 40 CFR 61 Subpart M)would
not be accepted at the landfill.



Biomedical wastes generated by the St. John‘s Medical Center, currently the only
general hospital in Cowlitz County, would not be disposed at the landfill. Properly
treated biomedical wastes would be accepted at the landfill, provided they have been
autoclaved or received alternative treatment rendering the waste non-infectious prior
to arrival at the landfill. Sharps waste generated by individuals would be accepted for
disposal at the landfill. The sharps would be required to be confined in a durable
container, such as a polyethylene terephthalate (PET) bottle, capable of maintaining
its structural integrity.



Construction and demolition wastes would be disposed of along with the municipal and
industrial solid wastes that are received as part of the regular operation. Prior to
disposal, it must be verified that an Asbestos Hazard Emergency Response Act survey
of the construction and demolition wastes has been completed. If asbestos was found
in the survey, then the generator must confirm that it was abated and property
disposed of elsewhere, or must provide acceptable air monitoring results if it was left
in place during demolition. Only incidental quantities of residual gypsum wallboard
associated with building demolition would be allowed. The County proposed to limit
the amount of gypsum wallboard to 10 percent of a generator‘s construction and
demolition waste. Visual inspections at the transfer station and/or landfill would be
used to determine the proportion of gypsum wallboard disposed.



Hazardous waste disposal at the landfill would be prohibited, except as allowed by
state regulations. For example, household waste as defined in WAC 173-303-071 would
be accepted. The existing landfill has been granted approval by the Cowlitz County
Environmental Health Unit and Ecology to dispose of a designated corrosive waste
known as recausticizing waste, which is from pulp mills. It has been designated due to
handling hazards, not incompatibility with lined landfills. In addition, high-pH boiler
ash and certain types of treated wood are accepted under exclusions listed in WAC
173-303-071. Cowlitz County proposes to continue receiving these wastes at the
landfill.
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Municipal sewage sludge, biosolids, or any material containing either of these would
be prohibited from the landfill, with the exception of infrequent sanitary solids from
Weyerhaeuser‘s mill or the Toutle Wastewater Treatment Plant, generated from line
breaks, spills, or maintenance. The current permit provides specific conditions
regarding this special case, and the County proposes to continue the practice.



Bulk or non-containerized liquid waste would not be accepted at the landfill unless the
waste is household waste other than septic waste, is leachate or gas condensate
derived from the landfill itself, or is water added in a controlled fashion and necessary
for enhancing decomposition of solid waste (WAC 173-351-200(9)).



Containers holding liquid waste would not be accepted at the landfill unless the
container is small or designed to hold liquids for use other than storage, or the waste
is household waste.

2.5.2.4.5.3

Landfilling of Waste

Waste would be typically placed in lifts of approximately 20 to 40 feet in thickness, with
perimeter slopes of 3:1 or flatter. Waste would be spread and compacted to 2-foot-thick
layers on the working face, 50 feet wide and sloped at 3:1 or flatter. Large or bulky wastes
and tires would be placed in the lower portion of the advancing lift and thoroughly
compacted to prevent bridging of the surrounding refuse. To protect the landfill liner from
damage, a 1-foot-thick operations layer would be placed during cell construction before
operation begins, and the initial 5-foot layer of waste would only contain waste material
having a maximum dimension of less than 12 inches.
Because much of the industrial waste expected to be received at the landfill is of low
permeability and saturated, a network of drainage fingers internal to the waste would be
created to promote internal drainage and stability of the landfill. The drainage fingers,
composed of shredded tires, would be placed in the waste approximately 50 to 100 feet oncenter across a 20-foot waste block. Each 20-foot waste block would have a drain either tied
into the finger drains on the deck below or otherwise hydraulically connected to the leachate
collection system at the bottom of the landfill.
During wet weather operation (nominally October 1 through April 30), the active portion of
the landfill would be limited to approximately 5 acres or less. During the summer months,
the active portion would be up to 10 acres to accommodate seasonal waste volume and to
prepare for wet weather operation. Daily cover soil (minimum depth of 6 inches) or approved
alternative daily cover would be placed over all MSW waste disposed of each day. Intermediate
cover in the form of ballasted tarps would be placed over most areas where the waste has
been brought to grade and elevation for the current fill phase. Active landfill areas not
covered with temporary plastic would be covered with intermediate soil and hydroseeded.
Best management practices for reducing erosion would be implemented and would include
some combination of the following:


Plastic cover



Additional temporary stormwater berms to reduce the amount of overland flow



Surface roughening and contour-grading of the soil before it is hydroseeded
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Mulching and matting



Silt fences along the toes of newly seeded slopes



Outlet protection such as riprap where flows are concentrated

The intermediate cover would be maintained until either further filling takes place upon
existing waste or adjacent areas to be closed reach final grade and the final cover system can
be placed over the entire area.

2.5.2.4.5.4

Environmental Controls

Vector Control
Conversion of Headquarters Landfill from a limited-purpose to an MSW landfill with the
consequent introduction of putrescible waste into the landfill could create an attractant for a
variety of animal vectors (nuisance organisms such as rodents, birds, flies, mosquitoes, and
other scavengers). Washington state regulations in WAC 173-351-200(3) require that onsite
populations of potential disease vectors be prevented or controlled. Vector control would
include good compaction of the refuse, collection of scattered litter, and daily application
of cover material. Additional control methods may be employed as necessary, subject to
applicable regulatory requirements and authorization.
Bird Control
Most of the waste deposited to date at Headquarters Landfill has not attracted birds because
of its composition. However, it can be expected that birds would be attracted by MSW as the
landfill is converted. In western Washington, various species of gulls are typically the most
prominent bird species at landfills. Crows, ravens, and starlings are also common. At most
MSW landfills, birds attempt to feed on the refuse and roost in nearby trees and on freshly
covered refuse. A variety of bird control measures, such as population reduction, population
dispersion, behavior disruption, and pyrotechnics may be employed to minimize the bird
population in the vicinity of the landfill.
Bear Control
Given the rural surroundings of the landfill, black bears may be attracted to the area and
the landfill. A hierarchy of typical deterrents, much like those employed to minimize bird
problems, would be used. Potential control techniques include harassment, installing portable
electric fencing, trapping and relocation, and, for persistent individual bears, lethal control.
Some of these methods would require permits and the use of trained or public agency
personnel.
Litter
Several methods of litter control, including portable litter fences, drift fences, or a
permanent litter perimeter fence would be used. A 6-inch soil or alternative cover would
also be deposited daily, as soon as possible after the refuse is compacted.

July 2013
Cowlitz County Landfill Final Environmental Impact Statement

75

The following areas would be patrolled daily and, if necessary, cleaned up by landfill staff or
temporary labor crew:


The landfill perimeter



The portable litter control fences that are placed around the active face



Storm drainage channels on site



The surface slope of the landfill

Dust, Noise, and Odor Control
During dry conditions, watering of onsite roads would take place. Alternative dust
suppressants could be used if approved by the Cowlitz County Environmental Health Unit.
No noise complaints from site operation or construction have been received to date,
and standard noise control measures are proposed. Mufflers on site equipment would be
maintained by the operator and would be required on contractor equipment. Application of
a daily cover material and operation of the active gas control system is proposed to control
odors.

2.5.2.4.5.5

Emergency Response

Offsite spills would be responded to in accordance with the landfill‘s Emergency Response
Plan. Any solid waste spill would be removed with standard equipment, and the affected
areas would be identified and soil sampling would be performed to determine if there is any
residual contamination. Affected soils would be removed and restoration implemented. The
spill response plan for addressing any release of waste or leachate is contained in the facility
Plan of Operation.
The landfill personnel trained to respond to fires and explosions would provide primary fire
control for the landfill facility. The landfill‘s Fire and Explosion Contingency Plan would guide
operators in assessing the type and magnitude of a fire and selecting a fire control method
appropriate for the situation. Secondary fire control would be provided under a continuation
of the mutual aid agreement that has been negotiated by Cowlitz Fire District No. 6, and
Weyerhaeuser, although the Cowlitz County Public Works Department would be in the place
of Weyerhaeuser. If fires occurred in the landfill waste they would be controlled by covering
them with soil and/or using water from the 160,000-gallon water tank at Headquarters Camp.

2.5.2.4.5.6

Record-keeping

The owner or operator would record and retain the following information in the operating
record, which would be kept on or near the facility:


Copies of all initial, renewal, reissued, and modified permit applications, including all
demonstrations and issued permits



Inspection records (these would be kept on site for review by the County
Environmental Health Unit)



Training procedures
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Procedures for excluding the receipt of hazardous waste



Landfill gas monitoring results and any remediation plans for monitoring results which
failed to meet monitoring requirements



Landfill gas monitoring results and any remediation plans for monitoring results which
failed to meet monitoring requirements



Any demonstration, certification, declaration of construction, finding, monitoring,
testing, or analytical data as required by WAC 173-351-400 (Groundwater monitoring
systems and remedial action)



Major deviations from the plan of operation required in WAC 173-351-210



Daily records of weights or volumes of solid waste and, if available, types of waste
received at the facility



Annual reports



Waste acceptance records

WAC 173-351-200(11) requires that the landfill owner or operator prepare and submit an
annual report to the Cowlitz County Environmental Health Unit and to Ecology.

2.5.2.4.5.8

Inspections

A summary of scheduled inspections is given in Table 4.
Table 4.
Inspection
Annual plan review

a

Inspection Schedules.

Responsible Personnel

Tracking or Follow up

Period of
Completion

Solid Waste Superintendent

Update plan as needed

Summer

Inspections

Solid Waste Superintendent

Maintain BMPs as needed

Monthly, documented

Stormwater sampling
inspection

Solid Waste Superintendent

Immediate follow up on any
contamination noted from visual
inspections

Quarterly

Source controls including
housekeeping

Solid Waste Superintendent

Maintain good housekeeping
practices

Weekly, quarterly,
and annually

Incoming loads for
regulated dangerous
b
waste

Solid Waste Superintendent

Notification of Cowlitz County
Environmental Health Unit if
regulated dangerous waste or PCB
is discovered

Randomly

a
b

Includes complete inspection of facility operations and review/updating of written pollution prevention plan.
Defined in WAC 173-351-200(1).

2.5.2.4.6

Landfill Monitoring

2.5.2.4.6.1

Surface Water and Groundwater Quality

Surface water samples would be collected from the Southern Tributary of Sucker Creek at a
location approximately 100 feet upstream from Weyerhaeuser Road 1310 (location SS-1 shown
on Figure 12). With the construction of future landfill cells in drainage basins 2 and 3
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(Figure 11), additional surface water monitoring locations would be established in the two
northerly-flowing drainages to Sucker Creek (drainage basins 2 and 3), approximately 100 feet
upstream of the railroad grade.
Groundwater monitoring would be performed in accordance with requirements outlined in
WAC 173-351-405 and -410. Initially, only the area hydraulically down-gradient of the first
area of landfill development in drainage basin 1 would be monitored. As new cells are added
in adjacent basins, the monitoring network would be expanded to accommodate the new
landfill areas, as shown on Figure 12. The groundwater monitoring program would continue
through the post-closure care phase of the landfill.
The groundwater monitoring network would consist of three elements:
1. Compliance and down-gradient detection monitoring wells
2. Up-gradient monitoring wells
3. Piezometers used to collect water level data
The compliance boundary for the facility is the down-gradient limit of waste fill. Because the
landfill design includes three basins that drain both to the west and north, the compliance
wells would be situated at hydraulically down-gradient positions along the western and
northern limits of waste fill. As specified in WAC 173-351-405, compliance wells would be
completed at depths that monitor the uppermost aquifer below the active portion of the
landfill.
Up-gradient (background) monitoring at the landfill is intended to provide indications of
background quality of ground water. Two monitoring locations (P-9 and U-1) are along the upgradient (south and southeast) perimeter of the landfill. Well P-9 is up-gradient of the
existing limits of waste fill, but within the footprint of a landfill cell scheduled for future
development. As landfill development progresses into drainage basin 3, a replacement well
for P-9 may be installed at locations up-gradient of the limit of waste fill.
The existing piezometers and monitoring wells not designated as either a compliance well or
an up-gradient well would be used for collecting water level data. Nine existing wells (P-3,
P-6, P-8, P-10, P-12, P-13R, P-15, P-19, and P-20) lie within the footprint of the landfill and
would eventually be decommissioned as site construction proceeds.

2.5.2.4.6.2

Hydraulic Gradient Control System

Currently, the outlets of the HGCS and underlying gravel layer are checked for flow quarterly
(i.e., four times per year), and if flow is present, water samples are collected and tested.
The HGCS is also routinely checked for the presence of landfill gas. The County proposes to
continue this level of monitoring.

2.5.2.4.6.3

Leachate Control and Removal System

Leachate samples would be collected from the existing leachate pond. Leachate samples
would be taken and analyzed monthly.
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2.5.2.4.6.4

Water Sampling and Analysis Program

Weyerhaeuser currently monitors groundwater at Headquarters Landfill consistent with
detection monitoring programs defined under WAC 173-350-500. The monitoring program
would transition to a new set of parameters and frequency as defined under WAC 173-351-430
after Cowlitz County begins to operate the landfill. Table 5 lists the proposed water quality
monitoring program for the landfill as required by the state regulations.
When future landfill expansion requires changes to the monitoring network, especially in
locations of compliance or up-gradient wells used for data evaluation, wells would be
installed one year before waste acceptance to supplement the background data set. If
installing monitoring wells is not feasible because of construction, options and timing for
installing the wells and commencing the sampling program would be determined in
discussions with the County Environmental Health Unit.

2.5.2.4.7

Landfill Gas Monitoring

Regulations applicable to landfill gas monitoring include Resource Conservation and Recovery
Act (RCRA), Subtitle D 40 CFR 258.23, and WAC 173-351-200(4), Explosive Gases Control.
These regulations specify minimum monitoring requirements, maximum allowable gas
concentrations, and required actions if gas levels exceed allowable levels.
Gas monitoring probes would be used to determine the degree of subsurface gas migration in
surrounding native soils. Landfill gas probes would be generally situated between the waste
fill and onsite structures. In addition, other locations may be added to evaluate the potential
for offsite migration as identified by migration pathways with regard to hydrogeologic and soil
conditions. Probe monitoring would occur quarterly. All onsite buildings, structures, and
enclosed spaces would require monitoring. The facilities would be monitored quarterly, in
conjunction with probe monitoring.

2.5.2.4.8

Release Response

The state regulatory framework for MSW landfills, in WAC 173-351, requires that the plan of
operation for a permitted landfill describe corrective actions to take if groundwater is
contaminated and actions to take for other releases, such as a release of landfill gas. The
following actions are based on current regulations; if the regulations change, they would be
updated.
Actions that would be taken to correct a gas leak are the following:


If blockage or damage to piping has occurred, make repairs as soon as possible



If failure of the gas flares has occurred, replace malfunctioning units immediately



If failure of cover causing uncontrolled gas venting has occurred, repair cover



After repairs have been completed or system balance has been restored, retest the
subsurface gas probes or cover location where the release was detected to confirm
that the release has been stopped
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Table 5.

Proposed Water Quality Monitoring Program.
Groundwater Monitoring Wells
Compliance

Analysis

C-1, C-2,
d
MW-1

Piezometers

Surface
Water

HGCS

Site-wide

Basin 1

Primary

SS-1

Gravel
Layer

LP-B1

Upgradient

Baseline
c
Period

U-1, P-9

MW-2, MW-4,
P-3, P-6, P-8,
P-6, PP-10 to P-15,
13R, P-14 P-18 to P-20

a

LCRS

Appendix I
Trace Metals (unfiltered)
Antimony (Sb)

M/8

M/8

M/8

A(3rd)

A

Arsenic (As)

M/8

M/8

M/8

A(3rd)

S

Barium (Ba)

M/8

M/8

M/8

A(3rd)

S

Beryllium (Be)

M/8

M/8

M/8

A(3rd)

A

Cadmium (Cd)

M/8

M/8

M/8

A(3rd)

S

Chromium (Cr)-Total

M/8

M/8

M/8

A(3rd)

S

Chromium (Cr6+)

—

—

—

—

S

Cobalt (Co)

M/8

M/8

M/8

A(3rd)

A

Copper (Cu)

M/8

M/8

M/8

A(3rd)

S

Lead (Pb)

M/8

M/8

M/8

A(3rd)

S

Mercury (Hg)

—

—

—

—

S

Molybdenum (Mo)

—

—

—

—

S

Nickel (Ni)

M/8

M/8

M/8

A(3rd)

S

Selenium (Se)

M/8

M/8

M/8

A(3rd)

S

Silver (Ag)

M/8

M/8

M/8

A(3rd)

S

Thallium (Tl)

M/8

M/8

M/8

A(3rd)

A

Vanadium (V)

M/8

M/8

M/8

A(3rd)

A

Zinc (Zn)

M/8

M/8

M/8

A(3rd)

S

Nitrate (NO3)

M/8

M/8

M/8

A(3rd)

A

Volatile Organic Compounds
e
(VOCs)

M/8

M/8

M/8

A(3rd)

A

Appendix II
Field Measurements
pH

M/8

M/8

M/8

Q

Q

M

Specific conductance

M/8

M/8

M/8

Q

Q

S

Temperature

M/8

M/8

M/8

Q

Q

S

Depth to water/Flow

M/8

M/8

M/8

Q

Q

M

Q

Geochemical Indicator Parameters
Alkalinity (as CaCO3)

Q

Q

Q

Q

Bicarbonate (HCO3)

Q

Q

Q

Q

Calcium (Ca) (dissolved)

Q

Q

Q

Chloride (Cl)

Q

Q

Q

Q
Q

Q

Iron (Fe) (dissolved)

Q

Q

Q

Q

Magnesium (Mg) (dissolved)

Q

Q

Q

Q

Manganese (Mn) (dissolved)

Q

Q

Q

Q

Potassium (K) (dissolved)

Q

Q

Q

Q

Q
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Table 5 (continued).

Proposed Water Quality Monitoring Program.

Groundwater Monitoring Wells
Compliance

Analysis

Upgradient

Baseline
c
Period

Piezometers

Surface
Water

HGCS

Site-wide

Basin 1

Primary

SS-1

Gravel
Layer

MW-2, MW-4,
P-3, P-6, P-8,
C-1, C-2
P-6, PP-10 to P-15,
d
U-1, P-9 13R, P-14 P-18 to P-20
MW-1
Geochemical Indicator Parameters (continued)

Sodium (Na)

Q

Q

Q

Q

a

LCRS

LP-B1

Q

Sulfate (SO4)

Q

Q

Q

Q

Total suspended solids (TSS)

Q

Q

Q

Q

Q

Ammonia-nitrogen (NH3-N)

Q

Q

Q

Q

Total dissolved solids

Q

Q

Q

Q

Total organic carbon

Q

Q

Q

Q

Q

Dissolved Oxygen (field)

M/8

M/8

Q

Oxidation Reduction Potential
(field)

M/8

Q
Q

M

Leachate Indicators

Miscellaneous Parameters
M/8
M/8
M/8

M/8

Q

M

Q

M/8

Total Phosphorus

Q

Turbidity

Q

Petroleum Hydrocarbons (as
Gas, Diesel)

Q
Q

A(3rd)

Oil and Grease

M

Biological Oxygen Demand
(BOD5)

M

Cyanide, Total
Cyanide, Available
Cyanide, Weak Acid
Dissociable

M/8

f

M/8

f

M/8

f

M/8

f

M/8

f

A(3rd)

M/8

f

A(3rd)

M
A

Phenols, Total

M

Dioxin (2,3,7,8-TCDD)

A

Semi-VOCs (Acid,
Base/Neutral) (US EPA 625)

A

Pesticides (US EPA 608)

A

PCBs (US EPA 608)

A

M/8 = monitoring for 8 times during first year, then quarterly
Q = quarterly
A(3rd) = annual (third calendar quarter)
S = semiannually (Oct 1 - Mar 30; Apr 1 - Sep 30 - for LCRS, collect in August)
A = annual collected in August.
a
Sample collected from gravel layer (B1-G) or from primary pipe (B1-P), whichever is flowing.
b
Analytical parameters and frequency for leachate per State Waste Discharge Permit Requirements.
c
These three wells will be tested the first year as part of background water quality monitoring. Thereafter,
monitoring will end and they will function as piezometers.
d
MW-1 is designated as a down-gradient detection monitoring well because it is more than 150 meters from the
compliance boundary.
e
Refers to the 47 VOC constituents in Appendix I of WAC 173-351.
f
Sampling for cyanide in monitoring wells during the baseline period only; to be discontinued during routine
sampling.
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If readings in probes and structures indicate that corrective action is needed, steps would
include:


Evaluate whether emergency conditions are evident (strong smell of landfill gas
related mercaptans in a building or gas detector has indicated a dangerous level of
methane)



Take safety precautions (evacuate the structure and do not turn on the lights or any
electronic devices)



Control or limit the emergency (open doors and windows to air out the dangerous
environment and move all personnel away from the building)



Notify the County Environmental Health Unit



Monitor offsite structures to determine that concentrations of methane gases do not
exceed 100 parts per million (ppm) by volume (WAC 173-351-200(4)(a)(iii))



Monitor methane gas levels daily unless otherwise authorized by the County
Environmental Health Unit



Fulfill reporting requirements and take any additional actions that may be required by
the County Environmental Health Unit

If a failure in the leachate control and removal system occurs and results in a release of
leachate, it would be reported to Ecology and to the County Environmental Health Unit, and
repaired as soon as possible. Failure of the cover system would be evidenced by visible cracks
in the cover soils, leachate seeping through the cover material, or uncontrolled venting of
odorous landfill gas. If leachate seeps occur, they should be contained with a soil dike. The
contained leachate would be pumped or routed into the leachate piping system until the
cover is repaired, including removal and disposal of contaminated cover soils.
If routine monitoring indicates a significant increase in the concentration of a monitored
parameter, the HGCS discharge point or groundwater monitoring well would be immediately
resampled and the County Environmental Health Unit and Ecology would be notified. If the
increase is verified, the County would develop and implement a plan to characterize the
source, extent, and potential migration of the contamination, and include a time schedule
for implementation of the characterization investigation consistent with state and federal
regulatory guidelines. These measures may include plans for early interim or final closure in
the areas that are identified as potentially leaking, or other appropriate measures.

2.5.2.4.9

Final Closure and Post-closure Plan

Closure of the Landfill area would occur in discrete steps over the life of the landfill, as
individual areas reach their final grade. When the phased closure of the Landfill is complete,
a total of 308 acres will have received final cover. The final landform will be a broad, gentle
mound about 250 feet above the original topography, which would be vegetated to blend into
the surrounding area. The final grading plan for the closure would be designed and constructed
to:


Divert storm water runoff to surface water control structures
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Provide long-term stable slope conditions and minimal soil erosion



Provide access to the landfill surface for maintenance and repair, if necessary, of the
final cover and the landfill gas control system



Minimize the potential for adverse drainage conditions resulting from long-term
settlement

To achieve these objectives, the final landfill cover would include:


12 inches of interim soil cover



Under-drainage layer (most likely a geo-composite drainage layer) to allow collection
of landfill gas and control of landfill seeps



24 inches of compacted low-permeability soil having a maximum hydraulic
conductivity of10-5 centimeters per second, or a geosynthetic clay liner



Geomembrane, most-likely 60-mil linear LDPE



Drainage layer, either 12 inches of gravel or a geo-composite drainage layer



Geotextile filter



At least 12 inches of vegetative soil, as required by state regulation, although a
thicker soil layer may be installed where deemed desirable



Plantings, which would include a diverse seed mix of native grasses and forbs, shallow
rooted shrubs, and limited areas of mixed forest where topsoil would be deep enough
to ensure the integrity of the cover system

Groundwater, surface water, leachate, and landfill gas (both subsurface and ambient) would
continue to be monitored throughout the closure and post-closure period. Post-closure
activities would commence after submission of certification of construction to the Cowlitz
County Environmental Health Unit verifying that closure has been completed in accordance
with the approved final engineering plans and the closure plan, and making proper notation
on the deed to the facility property specifying that the land has been used as a landfill
facility and its use is restricted.
Post-closure activities include inspection and maintenance of the general site, final cover,
monitoring of surface water, groundwater, leachate, and landfill gas. They will also include
maintenance of environmental control systems, including the leachate system, landfill gas
system, and stormwater system. The proposed post-closure period would be 55 years. When
post-closure activities are complete and the landfill is functionally stable, the County would
provide certification (signed by an independent professional engineer registered in the state
of Washington) verifying that post-closure has been completed in accordance with the postclosure plan.
Post-closure use of the site, given the projected lengthy lifetime of the landfill, is highly
speculative. In general, though, three primary objectives would determine the possible uses
of the site following final closure:
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Limit disturbances to waste disposal areas and landfill support facilities



Consider constraints and opportunities associated with final site topography,
configuration, and existing facilities



Achieve compatibility with the use and zoning of the local area

The long-term use of the site, following landfill closure, would likely be open space and
wildlife habitat.

2.5.2.4.10

Leachate Transfer

Currently, leachate from the existing Headquarters Landfill is conveyed mostly by rail to the
Weyerhaeuser wastewater treatment facility at the Longview mill for treatment, but trucks
augment the leachate transport capacity when needed. Under the Proposed Action, leachate
would continue to be conveyed by truck/rail to the Weyerhaeuser Longview mill in the short
term (likely one or two years), after which it would be conveyed by a new pipeline to the
Three Rivers Regional Wastewater Plant, a publically owned facility. The Three Rivers plant
currently accepts and treats leachate from the County‘s Tennant Way Landfill. The proposed
pipeline route to the Three Rivers plant is shorter than what would be required for a pipeline
route to the Weyerhaeuser Longview mill.
The Draft EIS for the Proposed Action evaluated two options for conveying leachate to
Longview for treatment: continuing to use rail and/or truck transport or constructing a
leachate pipeline. Since publication of the Draft EIS, Cowlitz County Public Works has decided
to move forward with only the leachate pipeline option. The County‘s decision was based on
further consideration of the leachate volumes and long life of the proposed Headquarters
MSW landfill (capacity exceeds 100 years) (Thiel Engineering 2013b). Also, the Draft EIS
evaluated three potential routes for the leachate pipeline: the East Kelso Route (identified as
the County‘s preferred route in the Draft EIS), the Lexington Route, and the South Kelso
Route. After further evaluating the potential impacts, capacity, costs, and feasibility of
the routes, the County has dropped the Lexington and South Kelso routes from further
consideration.This EIS evaluates only the East Kelso Route, which is shown on Figure 13.
Appendix B provides information about the proposed pipeline.
The East Kelso Route extends from the landfill along Headquarters Road to Pacific Avenue
North, then south on Pacific Avenue North to Sparks Drive. It continues south within Pacific
Avenue North to Rocky Point, where it would cross under the Columbia & Cowlitz Railway
(Patriot Rail) tracks. The pipeline would cross approximately 1,800 feet of WSDOT and private
property to Holcomb Road. Easements would be obtained from WSDOT and the private land
owner. The pipeline would then continue along Holcomb Road, crossing into City of Kelso
limits, until the I-5 underpass location at Kelso Avenue North. The pipeline would extend
approximately 200 feet, through partly unimproved City right-of-way, to Minor Road. The
pipeline would follow Minor Road south, crossing Allen Street, at which point Minor Road
becomes Kelso Drive South. The pipeline would follow Kelso Drive South, follow the jog on
Tam O‘Shanter Way, and extend along Manasco Drive under I-5 to the west, following Manasco
Drive, which turns into 13th Avenue South. The pipeline would extend along 13th Avenue
South to a manhole in the County Public Works parking lot at 1600 13th Avenue South, where
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Figure 13.
Leachate Pipeline Route.
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the pipeline would discharge into a Kelso sewer line. The leachate would then be conveyed to
the Three Rivers Regional Wastewater Plant. The total distance of the pipeline for this route
would be approximately 15 miles. Approximately 97 percent of the East Kelso Route lies
within improved City or County rights-of-way.
The pipeline‘s starting point at the landfill would be at an elevation of 890 feet. From there,
the pipeline route travels to a high point of 1,050 feet in elevation, so the leachate would
need to be pumped to achieve this elevation gain. A pump station would be constructed at
the rail transfer facility located at the landfill. Leachate would be drawn from the existing
storage pond by tapping into the existing 12-inch-diameter transfer pipeline that currently
connects the storage pond to the rail tank car loading facility. The pump station would
include two pumps, one pump operating with the other pump serving as back-up. Pump start
and stop controls would be automated based on the detection of leachate levels in the
leachate pond, and the pump control would include manual on-off overrides.
As described in Appendix B, the proposed pipeline material is HDPE, which is flexible, strong,
and resistant to fatigue, making it well suited for dynamic soil conditions, including areas
prone to sliding or earthquakes. HDPE is resistant to corrosion and will not tuberculate or
support biological growth; therefore, it is regularly used for potable water, sewerage, and
industrial applications (Thiel Engineering 2013b). The Plastic Pipe Institute rates HDPE as a
zero-leak pipeline material (Thiel Engineering 2013b).
The HDPE pipeline would be 8 inches in diameter and would function as a force main between
the pump station and the high point, which is along Headquarters Road approximately
4-3/4 miles west of the landfill. From that point, the pipeline would function as a gravity
line. For approximately 2 miles, the gravity line would be a 6-inch or 8-inch pipeline; beyond
that point to its terminus in Kelso, the gravity line would be an 8-inch pipeline. Within road
rights of-way, the pipeline would be located in the paved road section or in the shoulder
immediately adjacent to the pavement. A calibrated flow meter would be installed at the
pipeline headworks, and pressure gauges would be installed at strategic locations along the
pipeline to monitor system performance. Approximately 20 to 25 air release/vacuum valves
would be installed along the pipeline. Preliminary pipeline design includes a shut-off valve
located approximately 5-1/2 miles downstream of the pump station. Additional shut-off
valves farther downstream are not proposed to avoid the potential for excessive pipeline
pressures that could occur if, due to human error, downstream valves were inadvertently
closed before upstream valves. Following pipeline construction, the pipeline would be
pressure tested at 150 percent of its rated operating pressure to ensure it does not have any
leakage defects. The polyethylene pipe industry estimates the service live of an HDPE pipe
to be, conservatively, 50 to 100 years (Thiel Engineering 2013b) Appendix B contains more
information about the proposed pipeline.
The pump station and pipeline would have a design flow rate of 300 gallons per minute. The
estimated leachate generation rate in the first years of operation of the MSW landfill would
be about 100,000 gallons per day. The capacity of the pump station and pipeline would allow
this volume to be conveyed with 5-1/2 hours of pumping. The maximum rate of leachate
generation, which may occur in the second decade of MSW landfill operation, would be
approximately twice the estimated initial daily rate and could be accommodated by pumping
for about 11 hours.
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The pipeline would be installed by a combination of open trenching and backfill construction,
and directional drilling. The pipeline trench would be excavated to a typical minimum depth
of 4 feet, and the pipeline within the backfilled trench would be covered with at least 3 feet
of material. In some limited areas, conditions may require a shallower trench, but the
minimum cover for the pipeline would be 2 feet. Where open trenching and backfilling
techniques are used, some of the removed soils would be used as backfill, with imported
materials used, as needed, for controlled backfill. The pavement would be restored in
accordance with County and City standards. Where directional drilling is used, drill pits
approximately 3 feet wide by 10 feet long and 6 feet deep would be excavated every 500 to
1,000 lineal feet. The pits would be backfilled and restored to the same standards as the
trenches. Depending upon the extent of open trenching versus directional drilling employed,
the quantity of soil to be removed would range from 4,000 to 40,000 cubic yards. Between
10 to 50 percent of the soil would be used as backfill, depending on the quality of the removed
soils. The rest would be disposed of at one or more of three locations: Headquarters Landfill,
Tennant Way Landfill, or an existing County soil dump site just north of the intersection of
Headquarters Road and Pacific Avenue North. All three sites have approved soil management
practices.
Pipeline construction would take about 6 months to complete and is planned to be completed
by the end of 2014. The construction would likely involve working on 1,000-foot-long sections
of pipeline at a time, and having each 1,000-foot-long section pressure-tested and approved
before moving to the next section. There might be several crews installing 1,000-foot-long
sections at different locations along the alignment simultaneously. More information about
the preliminary design of the pump station and pipeline is provided in the 2013 update to the
preliminary engineering report for the leachate transfer pump station and pipeline (Thiel
Engineering 2013) in Appendix B, as well as in the original 2012 report (Thiel Engineering
2012), which was Appendix D of the Draft EIS (Cowlitz County 2012d).

2.5.3

Options within the Proposed Action

2.5.3.1

Waste Transportation Options

Waste is currently transported to Headquarters Landfill by a combination of rail and truck.
Most Weyerhaeuser waste is delivered by rail, and most other industrial and commercial
waste is delivered by truck. Under the Proposed Action, waste would be transported to the
landfill also by a mix of truck and rail, but the long-term mix of these two modes is uncertain.
Therefore, this EIS evaluates a reasonable range of possible mixes and, in general, assumes a
reasonable ―worst-case‖ mix. For example, for traffic impacts, this EIS assumes all hauling
would be done by truck.
To address concerns about potential increases in truck traffic related to hauling on South
Silver Lake Road, north of Headquarters Road, the County proposes to minimize the number
of landfill-generated trucks on that portion of South Silver Lake Road by implementing the
following measures as part of the Proposed Action.


Designate Headquarters Road as the primary hauling route to/from the landfill
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Include terms in third-party customer contracts that identify Headquarters Road as the
primary route, including customers that would haul waste from the areas north of
Castle Rock



Maintain Headquarters Road as the primary haul route during inclement weather,
unless the transporter deems passage to be unsafe. South Silver Lake Road would serve
as the emergency access route to the landfill

2.5.3.1.1

Truck-Rail Mix

Under this option, which the County prefers, waste would be transported to the landfill using
closed-loop transportation system (CLLTS) trucks, standard trucks, and rail in variable
proportions. CLLTS trucks and rail would also provide for leachate backhaul until the pipeline
is operational.

2.5.3.1.2

All Truck

Under this option, waste would be transported to the landfill using CLLTS trucks and standard
trucks in the following proportions:


In the short term, approximately 65 percent CLLTS trucks (providing for leachate
backhaul) and approximately 35 percent standard trucks



After the leachate pipeline is operational, only standard trucks would be used.

2.5.3.1.3

Mostly Rail

Under this option, most waste (including the MSW from the Waste Control Recycling, Inc.,
transfer facility and the Weyerhaeuser mill in Longview) would be transported to the landfill
by rail. Waste for which no feasible rail transport is available would be transported by truck.
This option depends on actions and decisions by parties (both waste generators and Patriot
Rail, the railroad owner/operator) other than the County.

2.6 Comparison of Environmental Impacts
A comparison of the impacts of the alternatives is presented in Section 1.5, Summary of
Impacts and Mitigation Measures.

2.7 Benefits and Disadvantages of Delaying Implementation
Delaying implementation of the Proposed Action of converting Headquarters Landfill to a
County-owned MSW landfill would result in the landfill continuing to operate as a limitedpurpose landfill in the interim, and the County exporting its MSW to an out-of-county landfill,
probably a landfill located in eastern Washington, eastern Oregon, or Idaho. The benefits of
this delay would be that negative impacts associated with the conversion of Headquarters
Landfill to an MSW facility would not occur within the timeframes described in this EIS. The
primary disadvantages of this delay would be an increase in costs to the County‘s solid waste
system. Other disadvantages would relate to the impacts of increased fuel consumption for
long hauling (for example, increased fuel costs and emissions, including greenhouse gas
increases), as well as consumption of long-haul equipment (for example, steel intermodal
waste containers).
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3.0 AFFECTED ENVIRONMENT, IMPACTS, AND
MITIGATION MEASURES
3.1 Introduction
This chapter addresses impacts, mitigation measures for identified impacts, and significant
adverse impacts for which reasonable and feasible mitigation is not available. This chapter
focuses on impacts that are adverse, indicating if any of the identified adverse impacts are
probable and significant.
The Proposed Action is the conversion of Headquarters Landfill, which is currently permitted
as a limited-purpose landfill, to a landfill that would be permitted to accept MSW. It also
includes construction and operation of a leachate conveyance pipeline. Under the Proposed
Action, the landfill would havethe same footprint (308 acres) as under the current permit. The
impacts of the Proposed Action would be, therefore, only those that would differ from impacts
that would result if the existing limited-purpose landfill were built out under its current
permit. For example, the area of the landfill site that would be physically affected under the
Proposed Action would be essentially the same as the area that would be affected with
build-out of the currently permitted facility (that is, the No Action alternative). With one
exception, physical changes (for example, wetland fill) resulting from landfill development
would be the same under both the Proposed Action and No Action alternative; they are not,
under SEPA, considered to be impacts resulting from the Proposed Action. (The exception is
the maximum height of the landfill is proposed to be approximately 1,270 feet above msl,
and the currently permitted maximum height is 1,250 feet above msl.8) By contrast, changes
related to adding MSW into the waste stream at Headquarters Landfill would result in impacts
that would be attributable to the Proposed Action. For example, adding MSW would result in a
change to the composition of landfill gas and, therefore, the potential for air quality impacts
related to the Proposed Action warrant evaluation in this EIS.

8

The current landfill permit includes a maximum height elevation of 1,250 feet above msl, and the
supporting drawings from 1992 indicate the top contour line at 1,250 feet above msl. However, there
was an oversight. The original intent in 1992, and the continued intent now in the Proposed Action, is
to crown the very top of the landfill. To grade it flat at 1,250 msl would invite ponding of rainwater
and associated problems with final cover performance. Hence, the County acknowledges this oversight
and proposes a maximum elevation of 1,270 above msl to accommodate the crowning of the summit.
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3.2 Earth
This section incorporates by reference Section II.A.1. Earth of the Final Environmental Impact
Statement (EIS) for Headquarters Camp Solid Waste Disposal Facility dated December 1992
(Cowlitz-Wahkiakum Health District 1992). That section described the geology, the thencurrent topography, and the soils of the Headquarters Landfill site; assessed changes in
topography due to excavation and landfilling; and assessed impacts related to stability and
soil erosion. The section concluded that no significant impacts relating to stability, erosion,
or sedimentation would occur. The section concluded that significant alterations to site
topography would occur due to excavation and landfilling of waste. In general, these
conclusions remain valid because the area to be landfilled under the Proposed Action is the
same as the area proposed for landfilling and evaluated in the 1992 Final EIS. The remaining
portion of the Earth section below describes updated information regarding existing site
conditions, and, because sideslopes on one side of the proposed landfill are steeper than the
sideslopes evaluated in the 1992 Final EIS, it also addresses landfill stability. This section also
addresses the proposed leachate pipeline.

3.2.1

Affected Environment

3.2.1.1

Landfill Site

3.2.1.1.1

Topography

The Headquarters Landfill site lies on a generally north-facing slope forming the south side of
the Silver Lake valley. In concert with the regional topography, the site itself slopes down to
the north with the site‘s highest elevation of about 1,080 feet on its southeast boundary and
the lowest elevation at about 860 feet on the site‘s northern boundary. The most prominent
topographic feature of the site is a ridge trending southeast to northwest across the site that
separates the south tributary of Sucker Creek on the southwest from the main stem of Sucker
Creek on the northeast.
South of the site, the regional slope extends up for a distance of about 3/4 mile to a
northwest-southeast trending ridgeline at an elevation from 1,200 to over 1,600 feet. North
of the site, the regional slope extends northerly about 2 miles down to Silver Lake, which has
a mapped water level of about 486 feet (Evarts 2001).

3.2.1.1.2

Geology

The following description of site geology is derived primarily from Tuppan Consultants
(2013c).
The region surrounding the site is underlain by the sedimentary and volcanic rocks of the
upper Eocene to lower Oligocene Goble Volcanics. The landfill site is underlain by the lower
member of the Goble Volcanics, which consists primarily of tuffaceous sediments (sediments
consisting of rock material explosively or aerially ejected from volcanoes) and lava flows of
basaltic composition. The layers of these rocks generally slope down to the northeast at a
moderate angle (Evarts 2001). The rocks exposed at the site are generally deeply weathered,
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discolored, and clay rich. At depth, these rocks are moderately to very weathered. In places,
loose rock/soil deposits (colluviums) cover the site at depths of 1 to 7 feet.
The older rocks of the region are deformed by northwest-trending broad folds, and northwestand northeast-trending faults. Northwest-trending faults have been mapped running through
the site and to the northeast of the site (Evarts 2001). Mapping near the site by Evarts (2001)
and review of the US Geological Survey (USGS) web-based Quaternary fault and fold database
for Washington State (USGS 2003) did not identify evidence for faulting of Holocene age
(within the last 10,000 years) or displacement of Quaternary Period sediments deposited
within the last 1.6 million years in the immediate vicinity of the landfill site.

3.2.1.1.3

Seismicity

Although no evidence of recent earthquake activity exists at the landfill site, the site
lies within a seismically active region that generally includes western Washington and
western Oregon. Earthquake activity is associated with the subduction of the Juan de Fuca
crustal plate beneath the North America plate beneath the west edge of the two states.
In general, earthquake frequency varies inversely with earthquake severity such that mild,
non-damaging earthquakes occur frequently in the region while potentially damaging
earthquakes approximately of magnitude 6 or greater occur infrequently, typically once
per several decades on average. Evidence has emerged in the past 20 years that very large
(―megathrust‖) earthquakes (up to magnitude 9) occur every several hundred years or more
along the boundary (referred to as the Cascadia subduction zone) between the Juan de Fuca
and North America plates. Geohistorical evidence indicates that the most recent megathrust
earthquake on the Cascadia subduction zone occurred around 1700.

3.2.1.1.4

Soils

Three basic soil types occur on the site (Tuppan 2011):


Residual soils derived from weathered volcanic bedrock (clayey silts to silty clays with
varying amounts of weathered rock fragments)



Residual soils derived from volcanic tuffaceous deposits (silty, sandy, and fine-grained
gravelly soils)



Colluvial soils (silty clays and clays derived from redeposited eroded soils)

Soil thickness varied across the site from 3 feet to over 12 feet.

3.2.1.1.5

Landslides

Hummocky topography below the ridge and south of the site is probably composed of eroded,
dissected, multiple slide blocks and reworked slide debris. No visible evidence of active
landslides was noted at the site by geologists originally mapping the site.
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3.2.1.2
3.2.1.2.1

Leachate Transfer
Topography

Approximately 97 percent of the proposed leachate pipeline route is located within improved
public rights-of-way. Topography along those portions of the route is moderate, with
maximum grades approaching 8 percent along Headquarters Road. The approximately
1,800-foot segment that lies outside of public right-of-way is between Pacific Avenue
North and Holcomb Road just east of Rocky Point. In that segment the slope rises from
Pacific Avenue North to Holcomb Road at a grade that reaches 25 percent in places. The
approximately 200-foot segment between Holcomb Road and Minor Road that lies within
unimproved City of Kelso right-of-way has an average grade of 31 percent.

3.2.1.2.2

Geology

The geology along Headquarters Road is similar to the geology described above for the landfill
site. The portions of the pipeline route that extend along Pacific Avenue North are underlain
primarily by unconsolidated sediments, primarily sands and silts. The area around Rocky
Point and the portion of the pipeline route that extends between Pacific Avenue North and
Holcomb Road is underlain primarily by sedimentary and volcanic rocks similar in character to
the geologic formations underlying the landfill site (Livingston 1966).

3.2.1.2.3

Seismicity

The seismicity along the potential pipeline route is the same as described above for the
landfill site.

3.2.1.2.4

Soils

The native soils along most of the pipeline route are within improved public rights-of-way.
They have been highly disturbed and compacted, and/or have been augmented or replaced by
roadway fill. The 1,800-foot segment near Rocky Pointthat lies outside of improved rights-ofway is underlain by silty to gravelly loams of three soil types: Kelso Silt Loam, Olequa Silt
Loam, and Kalama Gravelly Loam. All three soils are moderately to well drained (Tuppan
Consultants 2013a). The Kelso soils are classified as having a slight hazard of water erosion,
while the Olequa soils, which occur on steep slopes, are classified as having a severe water
erosion hazard (Pringle and Evans 2006). The approximately 200-foot segment outside of
improved rights-of-way in Kelso is underlain by Stella silt loam, 15 to 30 percent slopes
and, potentially, Sara silt loam, 15 to 40 percent slopes (NRCS 2006). Both soil types are
moderately well drained and have a moderate hazard of water erosion (NRCS 2006).

3.2.1.2.5

Landslides

Two inactive or potential landslide areas have been mapped along Headquarters Road and
three potential unstable slopes and landslide areas have been mapped along Pacific Avenue
North (Wegmann 2006). In those areas, the pipeline would be installed within improved,
public rights-of-way. Landslide potential along the pipeline alignment has been evaluated,
and it was determined that the alignment would not cross any known, unimproved active
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landslide or geologically hazardous areas (Appendix B; Thiel Engineering 2013b). Additional
geotechnical evaluation of landslide potential is planned as part of pipeline final design.

3.2.2

Impacts

3.2.2.1

Proposed Action

3.2.2.1.1

Landfill Site

As discussed in the 1992 Final EIS (Cowlitz-Wahkiakum Health District) incorporated by
reference, impacts associated with erosion and sedimentation would be unlikely to be
significant, and topographic changes due to landfilling of waste would be significant.
Slopes on the northern side of the landfill are proposed at 4.5:1 (horizontal to vertical), which
is similar to the slopes proposed by Weyerhaeuser in 1992 and evaluated in the 1992 Final EIS.
The slopes on the southern (uphill) face of the landfill are proposed at 3:1, which is steeper
than the slopes evaluated in the 1992 Final EIS. A slope stability analysis was included in the
engineering report submitted with the applicant‘s MSW landfill permit application (Cowlitz
County 2012b). The analysis evaluated the stability of the landfill under seismic (earthquakegenerated) and static (non-seismic) conditions. The seismic conditions evaluated involved
a magnitude 9 event on the Cascadia subduction zone at a distance from the landfill of
45 miles. The permanent displacement of the landfill waste was estimated by comparing
the acceleration of the landfill mass expected during a magnitude 9 earthquake with the
acceleration necessary to cause the landfill structure to yield (permanently deform). The
yield acceleration was determined through testing of the types of waste landfilled at
Headquarters Landfill and Tennant Way Landfill and information available in literature. The
conclusion of the stability analysis is that the landfill would deform less than 1 foot under the
seismic conditions evaluated. Stability evaluated under static conditions exceeded a factor of
safety of 1.5, which means that the landfill should be stable under static load conditions up
to 50 percent more severe than are expected to occur.

3.2.2.1.2

Higher Waste Volumes

Higher waste volumes than anticipated could occur under the estimated long-term maximum
of 700,000 tons per year. Higher waste volumes, however, would not result in earth impacts
that differ from those described above.

3.2.2.1.3

Leachate Transfer

Depending on the extent of open trenching versus directional drilling employed for leachate
pipeline installation, the quantity of soil that would be removed ranges from 4,000 to
40,000 cubic yards. The lower end of this range would apply if the entire pipeline was
installed by directional drilling, and the upper end would apply if almost the entire route
was excavated by cut-and-cover trenching techniques. Approximately 10 to 50 percent of
the removed material would be used as backfill, depending on the quality of the soils. The
remainder would be disposed of at one or more approved sites: Headquarters Landfill,
Tennant Way Landfill, or an existing County soil dump site just north of the intersection of
Headquarters Road and Pacific Avenue North. Select engineered backfill would be imported
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for the pipe-zone backfill as needed. Disturbed pavement would be restored in accordance
with County and City standards.
Because of steep slopes in the segment of the pipeline route that extends between Pacific
Avenue North and Holcomb Road, and in the segment between Holcomb Road and Minor Road,
construction in those areas poses a higher than typical risk of soil erosion.
Although the pipeline route passes through areas mapped as steep slopes or potential
landslide areas, the routes in those areas are located within improved road rights-of-way,
which have been stabilized due to road construction. Therefore, the likelihood that pipeline
construction would result in slope instability is low.

3.2.2.2

No Action

Under No Action, Headquarters Landfill is assumed to continue to operate as a limitedpurpose landfill as it is currently being operated. The conclusions in the 1992 Final EIS
regarding earth impacts as described above would therefore apply to the No Action
alternative. Disposal of the County‘s MSW at an existing out-of-county landfill is unlikely to
result in any substantial change to the permitted design or operation of that facility and
therefore, earth impacts at the out-of-county landfill are unlikely to occur.

3.2.3

Mitigation

The potential for soil erosion can be mitigated through implementation of erosion and
sedimentation BMPs, which are required under Cowlitz County Stormwater Drainage Manual
(Cowlitz County 2011) Section 2.2.3 and the state Construction Stormwater General Permit to
prevent violations of water quality standards.

3.2.4

Significant Unavoidable Adverse Impacts

Although the topographic changes that would occur at the landfill site due to excavation and
landfilling are significant, those changes would occur under both the No Action alternative
and Proposed Action. Therefore, the changes associated with the Proposed Action do not
constitute an adverse impact. The potential for soil erosion during construction of the
leachate pipeline can be adequately mitigated through implementation of BMPs. Therefore,
no significant adverse earth impacts would occur under the Proposed Action or the No Action
alternative.
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3.3 Air
This section is based primarily on modeling of emissions and other studies and materials
that were prepared in support of the proponent‘s application for a modification to the Air
Discharge Permit (No. 08-2772) issued by the Southwest Clean Air Agency (SWCAA) under
which the existing landfill facility operates (Cowlitz County 2012c). As described below, this
section also incorporates some information and analysis from the 1992 Final EIS (CowlitzWahkiakum Health District 1992) prepared for the original Headquarters Landfill.
This section also presents an analysis of impacts on the generation of greenhouse gases
resulting from implementation of the Proposed Action and No Action alternative. The analysis
highlights the comparison between the anticipated emissions associated with three scenarios
of the Proposed Action and two scenarios of the No Action alternative. These scenarios
include primarily how and where MSW currently disposed of at Tennant Way Landfill would be
disposed of in the future, and they are described below.
Information is taken in part from the 2007 Cowlitz County Solid Waste Management Plan
(Cowlitz County 2007) and the 2011 Cowlitz County Solid Waste Management Plan (Cowlitz
County 2012a). Greenhouse gas emissions are estimated using accepted greenhouse gas
quantification protocols.

3.3.1

Affected Environment

3.3.1.1

Climate

The Headquarters Landfill site has a moderate, marine-influenced climate typical of
southwest Washington with warm, dry summers and moderate, wet winters. Three National
Weather Service Cooperative Observer Program weather stations—Longview, Toledo, and Kid
Valley—are located within 15 miles of the landfill site, and the long-term records from these
stations (http://www.wrcc.dri.edu/summary/Climsmwa.html) provide a good indication of
the site‘s climate.
Based on the records from the three weather stations, average annual precipitation at the
landfill site is in the range of 50 to 55 inches, with the wettest period being November
through January, when about 40 to 45 percent of the annual total occurs. July through August
is the driest period, when about 5 percent of the annual total occurs. The average amount of
annual snowfall is about 4 to 7 inches. The coldest month of the year is January with an
average minimum of about 32⁰F and an average maximum of about 44⁰F. The warmest months
are July and August with an average maximum of about 77⁰F and an average minimum of
about 49⁰F.
The 1992 Final EIS (Cowlitz-Wahkiakum Health District 1992) prepared for the original
Headquarters Landfill proposal provided additional climate information, including the
following:


Winds are predominately from the south and southwest



The number of clear or partly cloudy days per month ranges from less than 10 in
winter months to more than 20 in midsummer months
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Heavy fog, which typically occurs in the morning and dissipates by the afternoon, is a
common occurrence in late fall and winter, occurring 10 to14 days each month during
that period

An additional feature of the climate of the site, and of western Washington in general, is
the occasional occurrence of temperature inversions. Inversions, which occur during calm,
typically cool weather, are characterized by a vertical temperature profile in the atmosphere
in which the air temperature warms from the ground surface upwards, forming a stable air
layer which limits atmospheric mixing. Due to the limited mixing, air quality during inversion
events tends to be comparatively poor (Mass 2008).

3.3.1.2

Air Quality

Air quality in Cowlitz County is regulated by the US EPA, Ecology, and the SWCAA, a regional
agency responsible for enforcing federal, state, and local outdoor air quality standards
and regulations in Clark, Cowlitz, Lewis, Skamania, and Wahkiakum counties in southwest
Washington. The federal government, under Code of Federal Regulations (CFR) 40 Part 50,
and the state of Washington, in WAC 173-470, 173-474, and 173-475 has promulgated national
primary and secondary air quality standards for a group of ―criteria‖ pollutants (Table 6).
In addition, WAC 173-460 addresses the control of 389 chemicals that are referred to as toxic
air pollutants (TAPs). This regulation defines an acceptable source impact level (ASIL),
provided as a concentration, for each TAP. An ASIL is defined in WAC 173-460 as: ―a screening
concentration of a toxic air pollutant in the ambient air.‖ Also defined in WAC 173-460 for
each of the 389 TAPs is a small quantity emission rate (SQER), provided as a weight per
specified time period and defined as ―a level of emissions below which dispersion modeling is
not required to demonstrate compliance with acceptable source impact levels.‖
The operation of the proposed MSW landfill is also regulated under 40 CFR Part 60, referred
to as the New Source Performance Standards. The New Source Performance Standards are
authorized under the federal Clean Air Act; the US EPA is the jurisdictional agency. The
US EPA has delegated implementation of these standards to the states. The New Source
Performance Standards include operational, monitoring, and reporting requirements that
include periodic monitoring of the gas collection and destruction system and also periodic
monitoring of the surface of the landfill to determine if the requirement that methane
concentrations at the landfill surface not equal or exceed 500 ppm is being met. If monitoring
indicates that required standards are not being met, the New Source Performance Standards
requires that corrective actions be taken.
The 1992 Final EIS for the original Headquarters Landfill proposal (Cowlitz-Wahkiakum Health
District 1992) concluded, in part based on monitoring at the site, that existing (pre-landfill
development) concentration of all air pollutants in the vicinity of the landfill site were low.
Monitoring conducted in the vicinity of the landfill site indicated that fugitive dust from the
unpaved roads in the vicinity was an important contributor to local particulate levels.
Since operation of the existing Headquarters Landfill began in the early 1990s, there have
been no indications of significantly increased levels of emissions for criteria pollutants or
TAPs, with one exception. Beginning in 2006, landfill gas generated in one area of the landfill
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has shown high levels of hydrogen sulfide (H2S). Capture and flaring of landfill gas are used
to reduce H2S impacts. However, the flare converts H2S to sulfur dioxide (SO2). To address
the SO2 emissions, a scrubber was installed at the landfill. The scrubber removes about
80 percent of the H2S prior to the landfill gas being combusted in the onsite flare. As shown in
Figure 14, concentrations of H2S in the landfill gas, measured prior to scrubbing, have been
declining. They are currently about 600 ppm (Cowlitz County 2012c).
Table 6.

Ambient Air Quality Standards.
National Standards

Pollutant

Averaging Period

Primary

Secondary

Ozone

8-hour

0.075 ppm

0.075 ppm

1-hour

0.12 ppm

(Daily Maximum)

(235 mg/m3)

Particulate Matter

Annual

(PM2.5)

(Arithmetic Mean)

15.0 μg/m3

15.0 μg/m3

35 μg/m3

35 μg/m3

24-hour
Particulate Matter

Annual

(PM10)

(Arithmetic Mean)

50 μg/m3
150 μg/m3

24-hour
Carbon Monoxide

8-hour

Sulfur Dioxide

150 μg/m3

150 μg/m3

9 ppm

9 ppm

(10 mg/m3)

(10 mg/m3)

35 ppm

35 ppm

(40 mg/m3)

(40 mg/m3)

1-hour

Nitrogen Dioxide

Washington
State Standards

Annual

0.053 ppm

0.053 ppm

0.05 ppm

(Arithmetic Mean)

(100 μg/m3)

(100 μg/m3)

(100 μg/m3)

1-hour

0.100 ppm

3-hour

0.5 ppm
(1,300 μg/m3)

Lead

1-hour

a

0.40 ppm

1-hour

b

0.25 ppm

1-hour

75 ppb

Rolling 3-Month Average

0.15 μg/m3

0.15 μg/m3

Quarterly Average

1.5 μg/m3

1.5 μg/m3

Total Suspended

Annual

Particulate

(Geometric Mean)
24-hour

60 μg/m3
150 μg/m3

ppm = parts per million
ppb = parts per billion
mg/m3 = milligrams per cubic meter
μg/m3 = micrograms per cubic meter
Source: http://www.ecy.wa.gov/programs/air/sips/WA_Stds_August2011.pdf
a
Not to be above this level more than once in a calendar year
b
Not to be above this level more than twice in a consecutive 7-day period
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Figure 14.
Past Hydrogen Sulfide Generation at
Headquarters Landfill.

LEGEND:
PERCENT H2S IN GAS ENTERING SCRUBBER
PERCENT H2S IN GAS LEAVING SCRUBBER
AND ENTERING FLARE
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3.3.1.3

Odor

Odor is the sensation (sense of smell) resulting from stimulation of the olfactory organs,
and substances capable of stimulating the olfactory organs are called odorants. The ability
to perceive odors and the physiological and emotional reaction to perceived odors varies
dramatically among individuals. In general, females have a more acute sense of smell than
males, and children have a more acute sense of smell than adults; the acuity of the sense of
smell typically declines through one‘s lifetime. Due to this variability, defining a specific
concentration at which a particular odorant is detectable or causes an adverse impact is
extremely difficult. Nonetheless, odor thresholds have been defined, with the threshold
typically taken as the concentration at which 50 percent of a test group of people can detect
the odor.
Landfill gas contains compounds that are odorants, with reduced-sulfur compounds being the
most common landfill gas odorants that result in odors perceived as highly unpleasant.
Washington state through WAC 173-400-040(5) regulates odor:
Any person who shall cause or allow the generation of any odor from any source or
activity which may unreasonably interfere with any other property owner's use and
enjoyment of his property must use recognized good practice and procedures to
reduce these odors to a reasonable minimum.
The SWCAA also regulates odor through SWCAA 400-040(4):
Odors. (a) Any person who shall cause or allow the generation of any odor from any
"source," which may unreasonably interfere with any other property owner's use and
enjoyment of his property must use recognized good practice and procedures to
reduce these odors to a reasonable minimum.
(b) A "stationary source" that is a manufacturing process shall not be considered in
violation of this section provided that:
(i) The "stationary source" is implementing all reasonable means of odor control and
abatement including, but not limited to, Best Available Control Technology (BACT),
Maximum Available Control Technology (MACT), or Lowest Achievable Emission Rate
(LAER), as applicable for odor control and abatement;
(ii) All odor control measures are properly maintained and operated; and
(iii) The "stationary source" is operating in compliance with other applicable
regulations and emission limits.
(c) When the "source" is using "good agricultural practices," as provided in RCW
70.94.640, no violation of this section shall have occurred.

3.3.1.4

Greenhouse Gas Emissions

As discussed in the Public Services and Utilities section (Section 3.11), MSW generation in
Cowlitz County is expected to generally increase through the year 2115, with variations due
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to economic conditions and population growth, among other factors. Regardless of those
contributing variables, Tennant Way Landfill will be formally closed in late 2013.
As a result, MSW currently disposed of at Tennant Way Landfill will be disposed of at
Headquarters Landfill under the Proposed Action or, under the No Action alternative, at an
out-of-county disposal facility with environmental protection systems and operations
comparable to those proposed for Headquarters Landfill. The out-of-county landfills being
considered for use by the County are listed in Table 7. Disposal at any of the sites would be
dependent upon provisions of local plans and permits that would allow the site to accept MSW
from Cowlitz County.
Table 7.

Potential Locations for Out-of-County Landfill Disposal.
Landfill

Location

Roosevelt Regional Landfill

Roosevelt, Washington

Columbia Ridge Landfill and Recycling Center

Arlington, Oregon

Finley Buttes Regional Landfill

Boardman, Oregon

Wasco County Landfill

The Dalles, Oregon

Riverbend Landfill Recycling Center and Green Energy Plant

McMinnville, Oregon

Coffin Butte Landfill

Corvallis, Oregon

The affected environment includes the atmosphere globally. Regardless of where MSW is
disposed of, greenhouse gas emissions mix rapidly and uniformly in the atmosphere. They
contribute equally to global concentrations no matter where they are emitted. A ton of CO2e 9
emitted from Cowlitz County has the same effect on global concentrations as a ton emitted in
Klickitat County or in Oregon. Local concentrations of greenhouse gases are not greater near
sources than they are in areas far away (Ecology 2011).
As stated above, the Proposed Action will be required to comply with US EPA‘s New Source
Performance Standards (40 CFR Part 60) and to take corrective action should those standards
not be met. Headquarters Landfill is not currently subject to the requirements of US EPA‘s
Greenhouse Gas Tailoring Rule for New Source Review Prevention of Significant Deterioration
because it does not exceed the established thresholds for greenhouse gas emissions.
The analysis period for greenhouse gases generated during MSW transportation and disposal
operations is from 2014, the proposed initiation of waste disposal, until 2115, when
Headquarters Landfill is expected to be closed. The analysis relies on the following
information:


MSW tonnage forecasts for Cowlitz County

9

CO2e = Carbon Dioxide equivalent. CO2e is the term used to express the global warming potential of
all greenhouse gases [e.g., the sum of Carbon Dioxide (CO2), Methane (CH4) and Nitrous Oxide (N2O)],
expressed as their equivalent in CO2 emissions. Global warming potential is defined as the cumulative
radiative forcing effects of a gas over a specified time horizon resulting from the emission of a unit
mass of gas relative to a reference gas.
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Distances from the Waste Control Recycling, Inc., transfer station on Third Avenue in
Longview to Headquarters Landfill and to out-of-county disposal facilities



Assumptions about the combination of modes of transportation for MSW from the
Waste Control Recycling, Inc., transfer station to Headquarters Landfill and to out-ofcounty disposal facilities

For comparison purposes in this analysis, it is assumed that all of the forecasted MSW tonnage
would be landfilled either at Headquarters Landfill or at Roosevelt Regional Landfill or
Riverbend Landfill. These landfills are representative of the travel distances and modes that
may be utilized under the No Action alternative. All non-MSW waste would continue to be
landfilled at Headquarters Landfill under the Proposed Action or No Action alternative.

3.3.1.4.1

New Emissions

For comparison purposes, this analysis quantifies the ―new‖ greenhouse gas emissions
resulting from the No Action and Proposed Action alternative. ―New‖ emissions are any
emissions that will result from the project that are additional (―above and beyond‖ current
emission levels) (Ecology 2011). Because the current emission levels are associated with
transport and disposal at Tennant Way Landfill, which cannot continue past 2013, this analysis
compares the emissions associated with the alternatives. Under this comparison, any
emissions that are the same, regardless of where and how waste is disposed of, are not
considered new and therefore are not considered in the impact analysis.

3.3.1.4.2

Types of Greenhouse Gas Emissions

Greenhouse gas emissions are categorized as direct emissions or indirect emissions as defined
below (see the Glossary section for more information).
Direct emissions are from sources that are owned or controlled by Cowlitz County Public
Works (the project proponent). Examples include onsite stationary combustion of fossil fuels,
such as gas heat; or mobile combustion of fossil fuels by vehicles that are operated as a
necessary component of the proposed project. These include trucks or rail required for
hauling MSW and leachate to and from the landfill; equipment necessary for handling waste
and materials on site; and equipment and vehicles necessary for constructing, maintaining,
and closing landfill cells. Direct emissions also include the greenhouse gases contained in
landfill gas generated through the decomposition of organic wastes after landfill disposal of
MSW and emissions from lost carbon storage from the permanent conversion of forest lands.
Indirect emissions are those that are created by demand from the proposed project, but
not from direct operation of the project. Examples include emissions from the generation of
purchased electricity, and employee, vendor, visitor, or contractor-owned vehicles.
The potential direct and indirect emissions resulting from the proposed alternatives are
identified below, along with discussion of how they are included in the analysis.
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3.3.1.4.3

Sources of Greenhouse Gas Emissions

The following sources of greenhouse emissions are assumed to be the same, regardless of
which of the alternatives is chosen, due to the similarity of landfill systems and operations.
Therefore, they are not included as ―new‖ emissions in the analysis:


Onsite stationary combustion of fossil fuels, such as gas heat



Most equipment necessary for handling waste and materials on site (some equipment
associated with rail transport of waste varies depending on the alternative chosen and
may be included as ―new‖ emissions)



Equipment and vehicles necessary for constructing, maintaining, and closing landfill
cells



Employee, vendor, visitor, resident or contractor-owned vehicles



Wastewater treatment

Existing emissions associated with decomposition of industrial waste disposed at Headquarters
Landfill, and with decomposition of disposed MSW, are quantified as a reference, but do not
affect the comparison among the alternatives because they would occur regardless of which
alternative is chosen.

3.3.1.4.3.1

Landfill Gas Generated from MSW / Landfill Gas Combustion

According to the US EPA, after being placed in a landfill, waste (such as paper, food scraps,
and yard trimmings) is initially decomposed by aerobic bacteria. After the oxygen has been
depleted, the remaining waste is available for consumption by anaerobic bacteria, which
break down organic matter into stabilized organic materials and landfill gas (US EPA 2012).
For this analysis, landfill gas is assumed to consist of approximately 38 percent biogenic
carbon dioxide (CO2), 50 percent methane (CH4), and the remainder non-methane organic
compounds, by volume.
The rate of landfill gas generation (i.e., the amount produced annually) is site-specific and
depends on several factors, including factors like the total amount of organic waste in MSW
landfilled annually; availability of water within the landfill; the characteristics of landfills
receiving waste (i.e., composition of waste-in-place, size, climate); the amount of
greenhouse gases that are recovered and either flared or used for energy purposes; and the
amount of methane oxidized in landfills instead of being released into the atmosphere. In
wetter climates (such as in western Washington or Oregon, where Headquarters Landfill
and Riverbend Landfill are located), the landfill gas generation is more rapid than in drier
climates (such as in eastern Washington, where the Roosevelt Regional Landfill is located),
but the total amount of greenhouse gases emitted over the life of the waste is about the
same (US EPA 2012).
This analysis assumes that similar landfill gas collection and control systems are in place
(or would be in place after permitted development) at each of the potential out-of-county
facilities that may be considered under the No Action alternative and at Headquarters Landfill
under the Proposed Action. It is not known which facility would ultimately be selected as an
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alternative to Headquarters Landfill. Any site-specific landfill gas generation models that may
have been developed for the alternative sites are not available, and comparing the efficiency
of the systems at the various locations is beyond the scope of this analysis. However, it is
reasonable to assume that the performance of landfill gas collection and control systems at
all of the facilities would, at least, comply with the same or similar regulatory requirements.
Consequently, given that the amount of waste to be disposed, the total amount of greenhouse
gases emitted over the life of the waste, and the similarity of the landfill gas control systems
used to manage greenhouse gases regardless of where the waste is disposed, this analysis
assumes that average annual greenhouse gas emissions associated with landfill gas generation
and combustion would be the same regardless of where the waste is disposed of under any of
the alternatives. This is consistent with the guidance for including greenhouse gas emissions
in SEPA review by Ecology (Ecology 2011), which was used for the calculations in this analysis.

3.3.1.4.3.2

Loss of Carbon Storage through the Conversion of Forest Lands

Forest ecosystems are capable of storing large quantities of carbon in solid wood, other
organic matter, and soil. Forests add to the pool of carbon dioxide in the atmosphere when
forest lands are burned, deforested, or when wood products and byproducts decompose.
Forests also reduce the amount of carbon dioxide in the atmosphere through increases in
biomass and organic matter accumulation. Young, growing forests take up carbon at high
rates, while carbon uptake in mature forests is balanced by carbon release from decaying.
(USDA Forest Service 1992).
The permanent conversion of forest lands represents a permanent loss of carbon storage
capacity, and as a result, is considered a source for greenhouse gases. For comparison
purposes, this analysis assumes that 50 acres of forest land at Headquarters Landfill would
be permanently lost, with 308 acres converted to a shrub/grassland ecosystem. Ecosystem
disruption at the Roosevelt Regional Landfill would include the temporary displacement of
approximately 2,545 acres of wheat agriculture, but no permanent loss of carbon storage.
Riverbend Landfill would experience the temporary displacement of 18510 acres of agriculture
and nursery production, but no permanent loss of carbon storage.
Greenhouse gases associated with loss of carbon storage are calculated using:
1) US Department of Agriculture (USDA) Forest Service factors for average carbon storage
in trees in Douglas fir-dominated forests (USDA Forest Service 1992)(the calculations do
not include carbon stored in soils or other biomass); and 2) Intergovernmental Panel on
Climate Change factors for average carbons stocks for various biomes (CRS 2009).

3.3.1.4.3.3

Purchased Electricity

Greenhouse gas emissions from the generation of electricity in the Northwest come from
the combustion of fossil fuels, primarily coal and natural gas. Non-fossil fuels also used for
electricity production include nuclear, hydroelectric, solar, wind, geothermal, biomass, and

10

A proposed and pending expansion of the Riverbend Landfill would add additional capacity and
displace some additional agricultural and nursery production land, but would not permanently displace
forest land.
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other fuels or energy sources with zero or net zero greenhouse gas emissions. Most electricity
produced in the Northwest, for all of the scenarios addressed in this analysis, comes from
hydroelectric generation.
For comparison purposes, this analysis assumes that the amount of purchased electricity
needed to operate Headquarters Landfill, approximately 293 kilowatt hours, is equal to the
amount of energy needed to operate any of the disposal facilities in the No Action alternative
scenarios, proportionate to the Cowlitz County waste stream. Consequently, the impact
on greenhouse gas emissions from purchased electricity is due strictly to the sources of
electricity used for each of the scenarios.
Greenhouse gases associated with purchased electricity are calculated using the energy
source mix for each utility provider for each scenario, and emissions factors for stationary
combustion provided by the United States Energy Information Administration.

3.3.1.4.3.4

Truck and Rail

Under all of the alternatives, MSW would be transported to either Headquarters Landfill or
to one or more of the out-of-county landfills using a combination of on-highway heavy-duty
trucks combusting diesel fuel and rail locomotives combusting diesel fuel. Combustion of
diesel fuel emits several greenhouse gases, including carbon dioxide, methane, and nitrous
oxide.
The main differences between the scenarios is the distance the waste has to travel to its
ultimate disposal location and the proportion of each transportation mode used to transfer
the waste. Each of these factors influences the amount of fuel consumed and the amount of
greenhouse gases generated.
For comparison purposes, this analysis evaluates three scenarios to represent the range of
transport modes and distances under the Proposed Action, and two scenarios to represent the
likely range of transport distances and modes under the No Action alternative. The two No
Action scenarios include the following assumptions:
1. Roosevelt Regional Landfill:
o

130,000 tons of MSW would be transported from the Waste Control Recycling, Inc.,
transfer station to an intermodal facility on Port of Longview or County property
via truck and to Roosevelt Intermodal yard via rail along the BNSF Rail line, and
then to the Roosevelt Regional Landfill via truck. Of that, 110,00 tons would come
from in-county MSW waste generators, and 20,000 tons would come from out-ofcounty MSW waste generators

o

130,000 tons of industrial waste would be transported from the non-Weyerhaeuser
(third-party) sources in the region to Headquarters Landfill via truck; and
200,000 tons of industrial waste would transported from the Weyerhaeuser
Longview mill site to Headquarters Landfill via rail along the Patriot Rail line
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o

30,000 tons of materials for landfill use, such as alternative daily cover, would be
transported from various sources in the region to Headquarters Landfill via a
combination of truck and rail

2. Riverbend Landfill Recycling Center and Green Energy Plant:
o

130,000 tons of MSW would be transported from the Waste Control Recycling, Inc.,
transfer station to Riverbend Landfill via truck. Of that, 110,00 tons would come
from in-county MSW waste generators, and 20,000 tons would come from out-ofcounty MSW waste generators

o

130,000 tons of industrial waste would be transported from non-Weyerhaeuser
sources in the region to Headquarters Landfill via truck; and 200,000 tons of
industrial waste would be transported from the Weyerhaeuser Longview mill site to
Headquarters Landfill via rail along the Patriot Rail line

o

30,000 tons of materials for landfill use, such as alternative daily cover, would be
transported from various sources in the region to Headquarters Landfill via a
combination of truck and rail

The three Proposed Action scenarios include the following assumptions:
1. Truck-Rail Mix:
o

130,000 tons of MSW would be transported from the Waste Control Recycling, Inc.,
transfer station to Headquarters Landfill via truck. Of that, 110,00 tons would
come from in-county MSW waste generators, and 20,000 tons would come from
out-of-county MSW waste generators

o

100,000 tons of industrial waste would be transported from the Weyerhaeuser
Longview mill and other in-county industrial waste generators to Headquarters
Landfill via truck

o

180,000 tons of industrial waste would be transported from the Weyerhaeuser
Longview mill site to Headquarters Landfill via rail along the Patriot Rail line

o

50,000 tons of industrial waste would be transported from other out-of-county
industrial waste generators to Headquarters Landfill via truck

o

30,000 tons of materials for landfill use, such as alternative daily cover, would be
transported from various sources in the region to Headquarters Landfill via truck

2. Mostly Rail:
o

110,000 tons of MSW would be transported from the new intermodal facility at the
Waste Control Recycling, Inc., transfer station to Headquarters Landfill via rail
along the Patriot Rail line

o

20,000 tons of MSW would be transported from out-of-county MSW waste
generators to Headquarters Landfill via truck
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o

180,000 tons of industrial waste would be transported from the Weyerhaeuser
Longview mill site to Headquarters Landfill via rail along the Patriot Rail line

o

100,000 tons of industrial waste from third-party industrial waste generators in the
region would be transported to Headquarters Landfill via rail

o

50,000 tons of industrial waste would be transported from other out-of-county
industrial waste generators to Headquarters Landfill via truck

o

30,000 tons of materials for landfill use, such as alternative daily cover, would be
transported from various sources in the region to Headquarters Landfill via a
combination of truck and rail

3. All Truck:


110,000 tons of MSW would be transported from the Waste Control Recycling, Inc.,
transfer station to Headquarters Landfill via truck



20,000 tons of MSW would be transported from out-of-county MSW waste
generators to Headquarters Landfill via truck



180,000 tons of industrial waste would be transported from the Weyerhaeuser
Longview mill site to Headquarters Landfill via truck



100,000 tons of industrial waste from third-party industrial waste generators in the
region would be transported to Headquarters Landfill via truck



50,000 tons of industrial waste would be transported from other out-of-county
industrial waste generators to Headquarters Landfill via truck



30,000 tons of materials for landfill use, such as alternative daily cover, would be
transported from various sources in the region to Headquarters Landfill via truck

Haul distances via truck from the transfer station to an intermodal facility on Port of
Longview or County property are assumed to be about the same and, consequently, are not a
differentiating factor for the comparison. The comparison assumes that rail would be used to
transport Cowlitz County MSW to Roosevelt Regional Landfill because it would consume less
energy and is expected to be less expensive than transport via truck. Rail transport is not
available to the Riverbend Landfill site.
Energy consumption for rail and truck transport are calculated using accepted industry
standards from the US Department of Transportation (USDOT 2009); greenhouse gas emissions
are estimated based on emissions factors from the US EPA (US EPA 2011).

3.3.1.4.3.5

Leachate Transfer

Under the Proposed Action, leachate would continue to be transported to Weyerhaeuser‘s
permitted wastewater treatment plant via truck and/or rail tank car in the short term (1 or
2 years) until construction of the leachate pipeline is complete. All calculations for truck and
rail transportation of waste include a return trip for all containers, of which some rail cars
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would be hauling leachate for disposal at the Weyerhaeuser wastewater treatment plant at
the Longview mill. The analysis assumes that the energy consumption for hauling empty
versus full containers is approximately equal, and therefore is included in the analysis for
truck and rail emissions.
Once construction of the leachate pipeline is completed, leachate would be transported to
the Three Rivers Regional Wastewater Plant via that pipeline.

3.3.2

Impacts

3.3.2.1

Proposed Action

The addition of MSW to the waste stream disposed of at Headquarters Landfill has the
potential to result in air quality impacts different from those described in the 1992 Final EIS
(Cowlitz-Wahkiakum Health District 1992). As described in that 1992 Final EIS, landfill
operation can impact air quality in the following general ways:


The release of dust from construction activities, and in the case of Headquarters
Landfill, from vehicular traffic on unpaved roads



The release of toxic air pollutants and explosive hydrocarbons as a result of waste
handling



The release of toxic air pollutants and explosive hydrocarbons from leachate storage
ponds



The emission of criteria air pollutants, toxic air pollutants, and explosive hydrocarbons
(e.g., methane) as a result of the generation and combustion of landfill gas



Emissions of criteria air pollutants from transportation vehicles



Emissions of odoriferous compounds



Increased greenhouse gas emissions

3.3.2.1.1

Air Quality

The 1992 Final EIS (Cowlitz-Wahkiakum Health District 1992) described the results of modeling
of fugitive dust from construction activities (including cell development, soil storage
activities, daily waste disposal activities, and truck traffic on unpaved roads) and concluded
that particulate levels at the landfill site boundary would be well below applicable standards
(limits). It is likely that particulate levels at the property boundary would also remain below
applicable standards under the Proposed Action because the existing permitted landfill
footprint would not change under the Proposed Action and the size of the active area (area
being used for landfilling) would remain similar.
Under the Proposed Action, vehicular traffic on the access road leading to the landfill would
increase due to the increased use of trucks to transport waste to the landfill. This has the
potential to increase the release of fugitive dust, although the likelihood of significant
impacts due to fugitive dust generated by landfill-related traffic on unpaved roads outside of
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the landfill property boundary is low because the impacts would be localized to areas without
residences or other sensitive receptors.
The 1992 Final EIS (Cowlitz-Wahkiakum Health District 1992) concluded that releases resulting
from waste handling activities and from leachate storage ponds would be minor and not
significant; this conclusion remains valid for the Proposed Action described in this EIS.
Landfill gas is generated from the decomposition of waste and consists primarily of methane
(CH4) and carbon dioxide (CO2) with small amounts of a wide variety of other compounds,
including nitrogen, oxygen, hydrogen, carbon monoxide (CO), ammonia (NH3), sulfides
(inorganic and organic sulfur-bearing compounds), and various organic compounds collectively
referred to as non-methane organic compounds.
As requested by the SWCAA, the project proponent modeled air emissions to provide
supporting information for the proponent‘s application for a modification to the landfill‘s
existing air discharge permit, which is required for the proposed conversion of the existing
landfill to an MSW facility. Landfill gas emissions would include emissions from the flare and
fugitive emissions of gas not collected by the gas management system. Emissions estimates
used in the air emissions modeling are contained in Appendix E of the Draft EIS (Cowlitz
County 2012d). Modeling methodology and modeling results are described in detail in a
modeling report (Air Sciences Inc. 2012), which was in Appendix F of the Draft EIS (Cowlitz
County 2012d).
After Cowlitz County Public Works submitted its original permit applications, Public Works
contracted with the University of Saskatchewan‘s Waste Management & Geoenvironmental
Engineering Laboratory, which conducted tests of the methane generation potential of waste
components in the Weyerhaeuser industrial waste stream. The results of these tests, reported
to the County Public Works in January 2013 (Thiel Engineering 2013a), indicated that the
amount of landfill gas produced by Weyerhaeuser waste is potentially higher than previous
projections, which were based on field testing and experience at Headquarters Landfill.
Consequently, future landfill gas projections included in the Final EIS are higher than those
included in the Draft EIS. Appendix A contains additional information.
Emission modeling used the American Meteorological Society/Environmental Protection
Agency Regulatory Model (AERMOD), which is one of the models recommended by the US EPA
for air dispersion modeling (http://www.epa.gov/scram001/dispersion_prefrec.htm). Three
years (2000-2002) of hourly meteorological data from Longview along with other atmospheric
data were reprocessed to simulate actual conditions at the landfill location. For each hour of
the 3-year data period, the model calculated expected concentrations (resulting from the
combination of flare emissions and fugitive emissions) of criteria pollutants and those toxic
air pollutants that are expected to exceed their SQER. Expected air pollutant concentrations
were calculated along the boundary of the landfill property and also outside the property
within 3 kilometers (1.9 miles) of the landfill flare at locations spaced 25 to 100 meters apart.
The nearest residence is west (upwind) of the landfill about 1.45 miles (2.3 kilometers) from
the current location of the landfill flare, which is on the west side of the landfill footprint.
The nearest residence to the north and northwest, near Silver Lake, is about 2.7 miles
(4.3 kilometers) from the landfill flare, and the nearest residence to the northeast is about
3.3 miles (5.3 kilometers) from the flare.
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The air dispersion modeling is based on air emissions from an assumed volume and composition
of gas generated by the decomposition of waste and an assumed level of performance of the
landfill‘s gas management system. These assumptions are conservative (i.e., estimated such
that they predict a level of impact higher than would be predicted with ―most-likely‖
assumptions) in the ways described below.
Quantitative predictions of landfill gas generation employ a mathematical equation that
includes a factor for the potential methane generation capacity of the waste. Laboratory tests
of industrial waste samples (summarized above and described in more detail in Appendix A)
yielded a methane generation value that is approximately double the methane generation
value obtained through data obtained from the existing Headquarters Landfill. The air impact
analysis assumes that the higher laboratory-generated value for methane generation capacity
applies to the industrial waste that will be disposed of at the landfill in the future.
The decomposition of industrial waste is expected to generate landfill gas with concentrations
of toxic air pollutants that are lower than the concentrations of those pollutants in gas
generated by the decomposition of municipal solid waste (MSW). The air dispersion modeling
assumes that the entire volume of gas generated, 40 to 65 percent of which would come from
the decomposition of MSW, would have the composition of landfill gas generated solely by
MSW.
The concentrations of toxic air pollutants in gas generated by the decomposition of the
County‘s MSW at the existing Tennant Way landfill has been substantially lower than the
assumed concentrations used in the air quality analysis and modeling, which are based on
generic EPA emission factors for MSW.
Collection of landfill gas by the gas management system is assumed to be 75 percent efficient,
so that one-quarter of the gas generated would escape into the atmosphere. These ―fugitive‖
emissions are the overwhelming contributor to estimated levels of toxic air pollutants released
to the atmosphere because the gas that is collected would be almost entirely destroyed in the
landfill‘s flare. The 75 percent efficiency factor is based on US EPA‘s standard value, although
the actual system performance is expected to achieve a higher collection efficiency, which
would result in lower fugitive emissions.
In addition, the assessment of impact, which is based on a comparison of maximum expected
concentrations outside the landfill to regulatory standards and screening criteria overstates
the expected impact on actual residential receptors. Maximum modeled concentrations
occur at the landfill boundary, and the highest concentrations at the nearest residences are
expected to be no more than 67 percent of those maximum modeled concentrations.
The air dispersion model was run under two emission scenarios: 1) at maximum capacity of the
proposed flare(maximum gas generation rate of 1,339 scfm)11, which is expected to occur as
early as about 2030 depending on actual waste flow, and 2) an earlier-in-time scenario with
higher H2S production and lower overall gas generation than the first scenario. The results are
11

Once the landfill gas flow rates approach the flare capacity, the landfill operator would apply for a
modification to the air permit and would install additional equipment, such as anotherflare, or would
convert gas management to an energy recovery system (i.e., a gas-to-energy facility).
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shown in Tables 8 and 9. The total maximum concentration for each compound shown in these
tables is the highest concentration at any of the modeled locations within the 3-year model
period.
Table 8.

Pollutant

Averaging
Time

Criteria Pollutant Impacts.

Landfill Emission
Concentration
3
(µg/m )

Background
Concentration
3
(µg/m )

Total Maximum
Concentration
3
(µg/m )

National
Standard
3
(µg/m )

Washington
State
Standard
3
(µg/m )

Maximum Flare Capacity
NOX

1-hr

54.55

75.2

129.75

188

Annual

0.74

18.8

19.54

100

100

1-hr

181.9

6,982

7,163.9

40,000

40,000

8-hr

127.2

4,922

5,049.2

10,000

10,000

PM10

24-hr

0.05

48.3

48.35

150

150

PM2.5

24-hr

0.05

18.4

18.45

35

Annual

0.00

5.9

5.9

15

1-hr

9.47

51.3

60.77

196

3-hr

9.33

51.3

60.63

1,300

24-hr

3.82

11.5

15.32

365

260

Annual

0.13

4.2

4.33

80

50

CO

SO2

660

Earlier-in-time, Higher H2S, Lower Gas Generation
NOX

1-hr

19.91

75.2

95.11

188

Annual

0.78

18.8

19.58

100

100

1-hr

66.50

6,982

7,048.5

40,000

40,000

8-hr

30.30

4,922

4,952.3

10,000

10,000

PM10

24-hr

0.02

48.3

48.32

150

150

PM2.5

24-hr

0.02

18.4

18.42

35

Annual

0.00

5.9

5.90

15

1-hr

46.15

51.3

97.45

196

3-hr

27.30

51.3

78.60

1,300

24-hr

14.50

11.5

26.00

365

260

Annual

1.82

4.2

6.02

80

50

CO

SO2

660
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Table 9.

Toxic Air Pollutant Impacts.

Chemical Abstract
Service Number

Toxic Air Pollutant

Averaging
Time

Maximum
Concentration
3
(µg/m )

Acceptable
Source Impact
Level (ASIL)
3
(µg/m )

Maximum Flare Capacity
1,1,2,2-Tetrachloroethane

79-34-5

year

0.009

0.0172

1,2-Dichloroethane

107-06-2

year

0.002

0.0385

1,3-Butadiene (Vinyl ethylene)

106-99-0

year

0.001

0.0059

Benzene

71-43-2

year

0.018

0.0345

Dichlorobenzene

106-46-7

year

0.013

0.0909

Ethylbenzene

100-41-4

year

0.050

0.4000

Hydrogen sulfide

7783-06-4

24-hour

0.381

2.0000

Naphthalene

91-20-3

year

0.001

0.0294

Tetrachloroethylene

127-18-4

year

0.033

0.1690

75-01-4

year

0.009

0.0128

(Ethylenedichloride)

(Perchloroethylene)
Vinyl chloride (Chloroethene)

Earlier-in-time, Higher H2S, Lower Gas Generation
1,1,2,2-Tetrachloroethane

79-34-5

year

0.00195

0.0172

1,2-Dichloroethane

107-06-2

year

0.000341

0.0385

1,3-Butadiene (Vinyl ethylene)

106-99-0

year

0.000195

0.0059

Benzene

71-43-2

year

0.00406

0.0345

Dichlorobenzene

106-46-7

year

0.00300

0.0909

Ethylbenzene

100-41-4

year

0.0112

0.4000

Hydrogen sulfide

7783-06-4

24-hour

0.646

2.0000

Naphthalene

91-20-3

year

0.000297

0.0294

Tetrachloroethylene

127-18-4

year

0.00730

0.1690

75-01-4

year

0.00192

0.0128

(Ethylenedichloride)

(Perchloroethylene)
Vinyl chloride (Chloroethene)

The maximum expected concentrations of criteria pollutants are, for each pollutant, below
national and Washington state standards. Maximum modeled concentrations on a 1-hour,
24-hour, and annual basis were calculated to occur in the immediate vicinity of the landfill,
and concentrations decline with distance from the landfill. The maximum expected
concentrations of toxic air pollutants are, for each pollutant, below the ASIL. As with criteria
air pollutants, concentrations of toxic air pollutants decline with distance from the landfill,
where maximum modeled concentrations occur. Extreme meteorological conditions outside of
the range of conditions encompassed by the 3 years of meteorological conditions used for the
dispersion modeling of landfill gas could occur and may result in temporarily higher localized
concentrations than the maximum concentrations shown in Tables 8 and 9. However, such
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conditions would have a low likelihood of occurring and would be short-term if they did
occur.
Extrapolation from the modeling, described above, along with consideration of the set of
conservative assumptions, also described above, that provide inputs to that modeling, also
indicates that air quality standards would likely not be exceeded at greater gas generation
rates, which would occur with continued landfilling. However, this conclusion is not
supported by specific air dispersion modeling and, therefore, is somewhat uncertain at
generation rates substantially greater than the modeled generation rate of 1,339 scfm.
However, based on the following considerations, generation rates approaching twice the
modeled rate of 1,339 scfm would be unlikely to result in significant air impacts:


The maximum modeled concentrations (at an generation rate of 1,339 scfm) of criteria
air pollutants are 70 percent or less than the applicable standards, and maximum
modeled concentrations of toxic air pollutants are 70 percent or less than the
applicable ASILs.



Based on the air dispersion modeling results, maximum modeled concentrations (at a
generation rate of 1,339 scfm) are located at or near the landfill property boundary.
The modeled maximum concentrations at the nearest residences to the landfill are no
more than 67 percent of the maximum modeled concentrations.



The inputs and assumptions used in the air dispersion modeling are uniformly
conservative (i.e., they lead to predictions of higher impact) and result in higher
modeled concentrations than would otherwise be anticipated.

Based on preliminary discussions with the SWCAA, a maximum generation rate of 2,104 scfm
is proposed under the air permit sought from that agency. If the proposed maximum
generation rate of 2,104 scfm becomes a condition of permit approval by the SWCAA, then
the following would be the case under such a permit approval:
1. The County could add a second flare within an SWCAA-defined period, such as
18 months, after permit approval to handle future generation rates above 1,339 scfm.
No additional SEPA compliance would be required in this case.
2. If the County selects not to add a second flare within the SWCAA-defined period
following permit approval, but seeks to add a second flare prior to generation rates
reaching 2,104 scfm, then a permit approval from SWCAA would be required. SWCAA
consideration of a permit application for a second flare would need to be accompanied
by SEPA compliance. SEPA compliance could range from adoption of this EIS to
preparation of an addendum or supplement to this EIS to preparation of new SEPA
documentation. SWCAA would determine whether additional air dispersion modeling
would be required to support its consideration of the permit application.
3. If generation rates approach the proposed maximum of 2,104 scfm and are anticipated
to increase above that limit, the County would need to seek a new permit approval
from SWCAA to allow higher generation rates. SWCAA‘s consideration of a permit
application in this event would require additional air dispersion modeling and SEPA
compliance that could range as described above.
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4. At any point, should the County seek to convert the landfill gas management system to
a gas-to-energy system, a new air permit would be required from the SWCAA. SWCAA‘s
consideration of a permit application in this event would require air dispersion
modeling and SEPA compliance that could range as described above.

3.3.2.1.2

Odor

Maximum concentrations of three odorant compounds were calculated based on the ratios
of their emissions to the emissions of H2S, which is also odoriferous (C. Hatch, personal
communication). These concentrations are shown in Table 10 below.
Table 10.

Estimated Odor Emissions.
a

Total Emissions

Predicted Max
Odor
b
24-hour Impact Threshold
3
3
(µg/m )
(µg/m )

Odorant

Chemical Abstract
Service Number

lb/24-hr

lb/yr

Ratio to
H2S

Hydrogen sulfide (H2S)

7783-06-4

1.46

532.80

1.0

0.646

0.7

Dimethyl disulfide

624-92-0

0.01

3.93

0.0074

0.005

0.6

Dimethyl sulfide

75-18-3

0.29

107.18

0.2012

0.130

6.4

Methyl mercaptan

74-93-1

0.06

20.09

0.0377

0.024

2.0

a

H2S impact is maximum from ambient dispersion model – see Table 9 above.
Odor thresholds from Leonardos et al. 1969 and recent compilations (Leffingwell, undated; 3M 2011) of
Leonardos and other subsequent sources.
Source: Air Sciences, Inc. 2012
b

The predicted maximum concentrations shown in Table 10 are all below published odor
thresholds. The predicted maximum concentrations of three of the four odorant compounds
are substantially below their odor thresholds, and the predicted maximum concentration of
the fourth compound, H2S, is just below its published odor threshold. As described earlier in
this section, H2S concentrations in landfill gas at Headquarters Landfill have been declining
and are expected to continue to decline in the future. At full-build-out and maximum gas
generation, maximum predicted H2S concentrations are expected to be about half of the odor
threshold concentration. Based on these predicted concentrations, H2S odors could occur
outside the landfill property in the first years of County operation, but the likelihood of
offsite H2S odors is small and that likelihood should decrease over time. Significant odors at
offsite receptors are not likely, based on these analyses.
Based on the above, detectable odors outside of the landfill property are unlikely to occur,
and, therefore, significant odor impacts are unlikely even as gas generation increases beyond
the modeled level of 1,339 scfm. For the same reasons described in the preceding section,
significant odor impacts would be unlikely to occur even if emission rates approach a level
twice the maximum modeled emission rate.

3.3.2.1.3

Greenhouse Gas

As described above, both the Proposed Action and No Action alternative have the potential to
affect the environment by generating greenhouse gas emissions. In turn, greenhouse gases
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contribute to global climate change, which may also result in rising sea levels, changes in
water supply, and other impacts to the built environment.
Because any MSW landfill is constantly undergoing construction as part of its normal
operations, the greenhouse gas emissions described in this analysis do not differentiate
between construction and operation.

3.3.2.1.3.1

Direct and Indirect Emissions

Table 11 shows the anticipated direct and indirect emissions for all Proposed Action and No
Action alternative scenarios as compared with the existing condition. The analysis shows that
greenhouse gas emissions associated with the current use of Headquarters Landfill for disposal
of industrial, commercial, and construction and demolition waste will continue in the same
amount under any of the scenarios assessed. The majority of those emissions are associated
with the loss of carbon storage through the conversion of Douglas-fir dominated forest to
lowland meadow/grassland, and the decomposition of the organic waste fraction of the
disposed industrial, commercial, and construction and demolition waste.
Greenhouse gas emissions associated with disposal of MSW varies depending on the alternative
selected. For reference, both of the No Action scenarios result in an increase in greenhouse
gas emissions when compared with the current emissions resulting from the use of Tennant
Way Landfill. The energy consumed in the longer distance required for truck and rail
transport of solid waste to out-of-county landfills accounts for most of the difference
between the No Action scenarios. The increase compared with current emissions is
approximately 2 percent or less.
All of the Proposed Action scenarios result in an increase in greenhouse gas emissions when
compared with the current emissions from use of Tennant Way Landfill. Under these Proposed
Action scenarios, the mode of transport for solid waste accounts for the differences between
scenarios, with a mostly rail scenario producing fewer emissions than a scenario using mostly
truck or a truck and rail combination. The increase compared with current emissions is
approximately 1 percent or less. As stated above, however, the meaningful comparison is
between the Proposed Action and No Action alternative, since transport and disposal at
Tennant Way Landfill cannot continue past 2013.
Among the alternatives, the mode used for transportation of MSW has the greatest influence
on energy consumed per year, and as a result, on variations in estimated annual greenhouse
gas emissions. Table 12 shows the anticipated energy consumption from the use of truck and
rail for the transport of MSW, by alternative.
All three of the Proposed Action scenarios result in lower greenhouse gas emissions than both
of the No Action scenarios. Overall, the highest emissions occur under the No Action scenario
that transports waste to the Riverbend Landfill in Corvallis, Oregon; a shorter trip than to the
Roosevelt Regional Landfill in Klickitat, Washington (90 miles versus 180 miles, respectively),
but that relies exclusively on trucks. The lowest emissions occur under the Proposed Action
scenario that transports waste to Headquarters Landfill mostly via rail.
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Table 11.

Greenhouse Gas Emissions for No Action and Proposed Action Alternatives (CO2e MT/year).
Existing

Landfill gas generation from non-MSW /
landfill gas combustion

HQ

Direct

9,240

TW

HQ

Roosevelt

Proposed Action
River
Bend

9,240

HQ

HQ
(Truck/
Rail)

HQ
(Mostly
Rail)

HQ
(All
Truck)

20,385

20,385

20,385

708

547

833

9,240

a

Landfill gas generation from MSW / landfill
gas combustion

Type

No Action

Direct

20,385

20,385

20,385

b

Loss of carbon storage through the
conversion of forest lands

Direct

53,076

-

53,076

-

-

53,076

Direct/

441

140

592

1,192

1,298

441

Indirect

10

10

10

12

-

10

Indirect

Included

na

Included

na

na

Included

Included

Included

Included

62,767

20,536

62,918

21,589

21,683

62,767

21,093

20,932

21,218

1,053

1,148

557

396

682

c

Truck and Rail e Transport of Solid Waste f
d

Indirect
Purchased Electricity

g

Leachate transport
TOTAL
New Greenhouse Gas Emissions

CO2e MT/year = carbon dioxide equivalent in metric tons per year
na = not applicable
Notes:
a
Assumes annual placement of 352,000 tons of non-MSW l
c
Assumes average Carbon Storage (above-ground biomass only) of 45.4 tons per acre for managed Douglas-fir dominated forest; 0.58 ton per acre for lowland
meadow/grassland; 0 for wheat agriculture and agriculture/nursery (USDA Forest Service 1992; CRS 2009).
d
Truck energy intensity based on average of 6.5 miles per gallon of diesel (182 ton mile per gallon of diesel). 6.5 miles per gallon based on 2009 Average Domestic Freight
Highway Btu (British thermal units) per vehicle mile of 21,127, and conversion factor of 1 gallon diesel = 138,700 Btu (USDOT 2009).
e
Freight rail energy intensity based on average of 476 ton mile per gallon of diesel. 476 ton-mile per gallon based on 2009 Average Railroad (Class I) Btu per ton mile of 291,
and conversion factor of 1 gallon diesel = 138,700 Btu (USDOT 2009). Material handling equipment for rail container movements based on 4.9 gallons/hour (Hyster 2012).
f
Assumes the following transport distances: Waste Control Recycling, Inc., transfer station to Tennant Way Landfill via truck, 3.5 miles. Waste Control Recycling, Inc., transfer
station to Headquarters Landfill via truck, 18 miles. Waste Control Recycling, Inc., transfer station to Riverbend Landfill via truck, 89 miles. Waste Control Recycling, Inc.,
transfer station to Port of Longview Intermodal yard via truck, 2.9 miles. Weyerhaeuser Longview mill site to Headquarters Landfill via rail, 17 miles. Weyerhaeuser Longview
mill site to Headquarters Landfill via truck, 18 miles. Port of Longview Intermodal yard to Roosevelt Intermodal yard via rail, 172 miles. Roosevelt Intermodal yard to
Roosevelt Regional Landfill via truck, 5.4 miles. Out-of-county MSW sources to Headquarters Landfill via truck, 45 miles. Out-of-county industrial waste sources to
Headquarters Landfill, 60 miles. Out-of-county materials for landfill use, 30 miles.
g
Assumes energy generation mix for Cowlitz Public Utility District of: Coal (6.3%), hydropower (82.9%), Natural Gas (2.5%), Nuclear (7.8%), Other (0.5%). Assumes energy
generation mix for Klickitat Public Utility District of: Coal (7.62%), hydropower (76.55%), Natural Gas (2.82%), Nuclear (12.54%), Petroleum (0.07%), Landfill Gas (0.2%), Waste
(0.14%), Other (0.02%). Assumes energy generation mix for McMinnville Water and Light of: Hydropower (94.0%), Wind (6.0%).
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Table 12.

Energy Consumption for Municipal Solid Waste Transport by Alternative.

Alternative

Destination

Distance
(miles)

Modes

Fuel Consumed
(gallons per year)

Estimated CO2e
(MT/year)

No Action

Roosevelt

180

Truck / Rail

173,864

1,784

Riverbend

90

Truck

185,086

1,890

Headquarters

18

Truck / Rail

112,493

1,149

Headquarters

18

Mostly Rail

96,731

988

Headquarters

18

All Truck

124,761

1,274

Proposed Action

CO2e = carbon dioxide equivalent
MT/year = metric tons per year
See Notes d, e, and f for Table 11.

The energy analysis concludes that, among all of the alternative scenarios, maximizing rail
containers to transport waste is expected to consume less energy and produce fewer
greenhouse gas emissions. Overall, the analysis concludes that proceeding with the Proposed
Action would allow Cowlitz County to dispose of MSW closer to its source and reduce energy
consumption and the quantity of greenhouse gas emissions.

3.3.2.1.4

Higher Waste Volumes

Higher long-term annual waste volumes could occur—up to an estimated 700,000 tons per
year. At higher annual waste volumes, landfill gas generation would increase so that the
proposed permitted maximum emissions of 2,104 scfm would be reached as early as about
2030. Before the proposed maximum emission rate of 2,104 scfm is reached, the County
would seek an air permit modification and would either install additional equipment, such as
another flare, or would develop a gas-to-energy facility. Before an air permit modification
could be approved, modeling and analysis, demonstrating that air quality standards are met
for criteria air pollutants and toxic air pollutants, would be required. Considering the
conservative nature of the assumptions used in the air dispersion modeling and impact
assessment, extrapolation of the results of the air dispersion modeling suggest that adverse
air quality impacts are unlikely to occur at gas generation rates substantially higher than the
modeled emission rate of 1,339 scfm. However, as described earlier, because it is not based
on specific air dispersion modeling, that conclusion is uncertain at the highest projected gas
volumes. Any air permit modification would be accompanied by compliance with SEPA. That
compliance could involve adoption of this Final EIS, issuance of an amendment or supplement
to this Final EIS, or preparation of separate SEPA documentation.
Waste quantities used for the greenhouse gas emissions analysis are average annual waste
placements over the entire life of the landfill (through approximately 2115). The waste
quantities are higher (based on a higher growth rate) than the estimates shown in Tables 1
and 2 in order to project emissions scenarios that are ―worse‖ than those anticipated through
2032. In any case, emissions from placed waste would be the same under both the No Action
Alternative (non-MSW waste) and the Proposed Action (mix of MSW and non-MSW).
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3.3.2.1.5

Leachate Transfer

Construction of the leachate pipeline could result in localized temporary increases in fugitive
particulates (dust) and emissions from construction equipment. Increases of particulates
would be more likely to occur with cut-and-cover construction than with directional drilling
because of the greater area of ground disturbance involved with cut-and-cover construction.
Construction activity, and therefore air quality impacts, would be of short duration,
approximately a week or less at individual locations along the pipeline corridor, and are not
likely to be significant.
Construction of the leachate pipeline would result in the emission of greenhouse gases.
Because the pipeline has not been designed in detail, emissions estimates are necessarily
uncertain. However, based on open trenching in pavement with approximately 40,000 cubic
yards of material excavated during construction, greenhouse gas emissions would be on the
order of 12,000 CO2e metric tons, most of which is associated with the production of asphalt
used in restoring the pavement section following trench backfill.

3.3.2.2

No Action

All out-of-county disposal facilities that could receive County MSW under the No Action
alternative have landfill gas control systems that comply with federal and state standards
so that air quality impacts from MSW disposal at an out-of-county facility would not be
significant. Headquarters Landfill would continue to be operated as a limited-purpose landfill
and to operate under its existing air discharge permit. As discussed above, the No Action
alternative would result in higher greenhouse gas emissions than the Proposed Action due to
longer hauling distances.

3.3.3

Mitigation

As described earlier in this section, the proposed MSW landfill will be required to comply with
US EPA‘s New Source Performance Standards (40 CFR Part 60) and to take corrective action
should those standards not be met.
The results of predictive modeling of ambient air quality that are described above indicate
that adverse air quality and odor impacts from landfill operation are unlikely to occur and
that mitigation measures other than those required under existing federal and state
regulations are not needed.
Although air quality impacts from pipeline construction are unlikely to be significant,
standard BMPs that could be employed to further reduce impacts include:


Maintaining construction equipment in good operating condition



Covering material stockpiles when they are not being used



Restoring the construction site immediately after construction is complete

Because greenhouse gas emissions would be lower as a result of the Proposed Action as
compared to the No Action alternative, no mitigation is needed related to greenhouse gas
emissions. Greenhouse gas emissions will be mitigated by installation of state-of-the-art
July 2013
Cowlitz County Landfill Final Environmental Impact Statement

121

landfill gas management systems, installation of interim and final covers with geomembrane
liner material, and by compliance with all applicable regulatory standards and emissions
limits. Cowlitz County would continue these measures under any of the Proposed Action
scenarios.

3.3.4

Significant Unavoidable Adverse Impacts

With implementation of federal and state operational and monitoring requirements,
significant unavoidable adverse air quality and odor impacts are unlikely to occur.
Production of greenhouse gases associated with any of the alternatives, when combined with
other global sources, could contribute to climate change. Given the low level of emissions
quantified in this analysis, including those considered ―new,‖ no significant unavoidable
adverse impacts are expected to occur.
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3.4 Water
3.4.1

Affected Environment

3.4.1.1

Groundwater

Understanding of the underlying geology and groundwater conditions at the landfill site has
steadily increased as the site has been developed and additional site characterization and
groundwater testing has been undertaken. Facilities and operational practices are in place
that are designed to prevent and mitigate the potential for contamination of groundwater.
They are described in detail in Section 2.5.2.3. Ongoing monitoring programs are in place to
detect evidence of impacts.
The following provides descriptions of site geology and groundwater hydrology, landfill
systems in place for protection of groundwater, groundwater quality, and beneficial uses of
groundwater.

3.4.1.1.1

Site Geology and Groundwater Hydrology

The affected environment is essentially the same as was described in preparation of technical
studies for the original landfill application (Beak 1991) and in the 1992 Final EIS (CowlitzWahkiakum Health District 1992). That description was based on data from site wells, soil
borings, water quality monitoring, and permeability testing. The original site research
included approximately 32 test pits, 8 wells, and 5 soil borings to characterize the site. Since
development of the site, additional well, piezometer, soil boring, and monitoring data have
been collected. Data have been gathered from approximately 45 additional test pits,
26 seismic lines, 3 wells, and 11 soil borings. As a consequence of this information and related
monitoring results, there is a high level of confidence in understanding of the site geologic
and groundwater conditions. The information is described in more detail in the recent
hydrogeologic assessment of the site (Tuppan Consultants 2013c). Following is a summary of
the site geology and groundwater hydrology as originally described and as modified to account
for more recent information.
As summarized previously (Beak 1991), the landfill site is primarily underlain by volcanicderived sedimentary rocks, including lithic tuffs and tuffs; lithic tuffs comprise 80 percent
of the rock found at the site. Tuffs and volcanic rocks (lava flows) are interlaid in the
lithic tuffs. The lithic tuffs and tuffs have weathered into low permeability/low hydraulic
conductivity silts, clays, and silty sands. The lava flows can be deeply weathered to clay or
partially weathered in the upper aquifer (where the landfill activities occur). They have low
permeability and low hydraulic conductivity, which is controlled by small fractures and joints.
Neither the lava flows nor sedimentary rocks in the upper aquifer are used for water supply.
Lava flows in the deeper aquifer likely contribute to regional-scale beneficial water uses.
Groundwater level data has been collected over the past nearly 20 years from the extensive
number of monitoring wells and piezometers located throughout the site (Tuppan Consultants
2013c). Depths to groundwater as measured across the site range from less than 5 feet to
greater than 50 feet. Seasonal change in groundwater depth ranges from approximately 10 to
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15 feet to less than 1 foot. As would be expected, based on precipitation rates in the area,
the highest groundwater levels typically occur in January and February, and the lowest
groundwater levels occur in October. Based on slug test data obtained in later 2012, the
estimated rate of groundwater movement is 22 to 118 feet per year in the southwest portion
of the landfill, which is an area of comparatively low hydraulic gradient, and 58 to 308 feet
per year in the northeast portion of the landfill, which is an area of comparatively high
hydraulic gradient (Tuppan Consultants 2013b) (see Appendix C for additional information.)
Groundwater flow in the aquifer is generally toward the north-northwest, following surface
topography.
Groundwater is recharged from infiltration of precipitation. According to water budget
calculations from 1992 (Beak 1991), 23 percent of the annual precipitation of 65 inches
recharges groundwater. Of that 23 percent, 22 percent is eventually discharged to adjacent
streams.

3.4.1.1.2

Landfill Systems Related to Groundwater Protection

Groundwater quality at the existing landfill is protected by a number of landfill design
features. They include the HGCS, the LCRS, and a monitoring program.
The HGCS system is described in detail in Section 2.5.2.4. The HGCS is a drainage network
installed along the original ground surface, following natural drainage swales and gullies. This
allows any groundwater that may reach the original ground surface to be routed away from
the landfill to discharge to the Southern Tributary of Sucker Creek, as was the case before
construction of the landfill. The source of water that accumulates in the HGCS layer is
groundwater. This groundwater does not come into contact with the landfill waste or landfillgenerated leachate; it is separated from the waste by a multi-layer liner system described
in Section 2.5.2.4, and that system includes a leachate collection system. By design, the
HGCS assures that the bottom of the liner/collection system is at least 5 feet above the
highest level of groundwater. Thus, the HGCS serves two purposes: it preserves the current
groundwater gradients and natural surface drainage pattern, and it ensures the water table
cannot rise up into the landfill layer.
The interaction of water (primarily from rainfall) and solid waste promotes decomposition of
the waste and generates a residual liquid referred to as leachate. Because leachate typically
contains a variety of pollutants, an LCRS is a required component of landfill design and
construction. The leachate collection system is described in detail in Section 2.5.2.4. The
liner and collection system enhances collection and movement of the leachate to a doublelined leachate collection pond, located near the northwest corner of the landfill (Figure 7).
The pond is designed with two separate cells, which provide flexibility and redundancy for
handling any problems that might arise in the primary cell. The leachate pond is double-lined
with a secondary leakage detection and collection system. Each half of the existing leachate
pond has capacity to hold about 30 days of maximum average winter leachate production.
When it is time to empty the pond, leachate flows by gravity to rail tank cars or tank trucks
at the leachate unloading area in the rail transfer facility. Leachate is transported from
Headquarters Landfill to Weyerhaeuser‘s wastewater treatment plant at the Longview mill for
treatment.
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A few years after Headquarters Landfill began operations, in 1996, extreme weather
conditions in the region, including strong winds and heavy rains (10 inches of rain in 10 days
at the landfill) caused the both leachate pond cells to fill quickly. However, no leachate was
released to the environment. Since that weather event, landfill operations have been
modified to reduce the likelihood of the leachate pond reaching capacity.

3.4.1.1.3

Groundwater Quality

Groundwater was initially monitored as part of site characterization after installation of
monitoring wells and piezometers in 1989. In 1993, a long-term water quality monitoring
program for the limited-purpose solid waste permit began that involved quarterly sampling
at compliance monitoring wells (C-1 and C-2), and semi-annual monitoring of up-gradient
wells (U-1 and P-9) and compliance well MW-1. Well locations are shown in Figure 12. The
constituents monitored include dissolved metals, a few nutrients (ammonia and nitrate),
fluoride, sulfate, organic carbon, total dissolved solids, and typical field measurements such
as pH and dissolved oxygen. Groundwater analysis for cyanide was done during baseline
sampling in 1993 and 1994.
Based on long-term trends of up-gradient and down-gradient compliance wells, groundwater
quality is essentially unchanged since landfill operations began (Tuppan Consultants 2013c).
There are infrequent excursions of data above prediction limits. However, those excursions
have occurred at both up-gradient and down-gradient wells and are within the range of
statistical variability that is normal for groundwater data sets (Tuppan Consultants 2013c).
(Prediction limits were developed for the site to serve as regulatory thresholds, and the limits
are well below all regulatory standards for groundwater quality.)

3.4.1.1.4

Beneficial Uses

Washington state regulations in WAC 173-351-140(1)(b) require that new MSW landfill units
not be located within 1,000 feet of any drinking water supply wells. The nearest residential
water well near the site is approximately one-half mile west of the landfill footprint. It is the
water system that serves landfill operations. It comprises four active wells and two water
storage tanks. The water supply is used for landfill operations, truck cleaning, fire protection,
and public water supply to the landfill work force.
There is no designated sole source aquifer in the project vicinity. The landfill lies within an
area designated by Cowlitz County, based on National Resource Conservation Service countywide soils mapping, as a moderate sensitivity Critical Aquifer Recharge Area.

3.4.1.2

Surface Water

The following provides descriptions of existing surface water features as well as landfill
site drainage and discharge systems that could affect surface water resources. Data from
monitoring of streams and landfill discharge systems on the site, which has been done on a
routine basis since 1993, is used to summarize or compare water quality conditions.
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3.4.1.2.1

Surface Water Features

The main surface water features of the project site are shown in Figure 15. This figure shows
11.9 acres of wetlands within the landfill footprint that existed prior to development of the
original landfill and that were projected to be filled over the course of landfill development.
Most of these wetlands have been filled. The surface water features include Sucker Creek and
the Southern Tributary of Sucker Creek, and a wetland system created as mitigation for the
original landfill site proposal. Headquarters Landfill is not located in a channel migration zone
or within 200 feet of a shoreline of the state. Silver Lake, the nearest shoreline of the state,
is nearly 2 miles northwest of the landfill.
Previous to landfill development, the Southern Tributary of Sucker Creek flowed through the
western portion of the landfill site and joined with Sucker Creek just north and east of the
landfill site. However, during development of the landfill, the Southern Tributary was rerouted to move it away from the active landfill area. The Southern Tributary was diverted to
the west and then north via two diversion channels. The Upper Diversion Channel lies parallel
and just to the south of an old railroad grade that forms the perimeter road of the project
boundary. This channel diverts the runoff from the three principal drainages that provide the
bulk of the water supply to the Southern Tributary, around the landfill to a culvert that
delivers the water to a distribution weir on the west side of the landfill. Some of the water
that reaches the distribution weir is distributed toward the wetlands that were created as
mitigation for the original site development. Most of the water that reaches the distribution
weir is directed toward the Lower Diversion Channel and from there back to the Southern
Tributary of Sucker Creek.
On the eastern side of the site, four unnamed, ephemeral drainage systems convey water
from the eastern portion of the site directly to the main stem of Sucker Creek, at a distance
of approximately 0.2 to 0.5 mile from the site. Downstream of its confluence with the
Southern Tributary, Sucker Creek flows into Silver Lake.
The Silver Lake drainage area is 26,560 acres (42 square miles), of which the Sucker Creek
drainage comprises 3,802 acres (6 square miles), representing 14 percent of the drainage area
to Silver Lake. The entire, approximately 611-acre (1-square-mile), project site is within the
Sucker Creek drainage area; it represents 2.3 percent of the drainage area to Silver Lake. The
contribution of water to Silver Lake reflects the drainage area proportions: Sucker Creek
provides approximately 13 percent of the annual surface water inflow to Silver Lake, and
the project site contributes about 1.7 percent of the annual surface water inflow to Silver
Lake (Beak Consultants 1991). The landfill‘s open area of active disposal operations, which
produces most of the annual leachate, is limited to 5 acres during the rainy season and
constitutes approximately 0.019 percent of the Silver Lake drainage.
Silver Lake is a highly valued regional resource and provides typical lake recreational
opportunities as well as excellent warm water fishing opportunities. The lake has exhibited
water quality and aquatic plant problems for decades. Control of nutrient loading, especially
phosphorus, from watershed sources has been identified as an important component for longterm management of the lake.
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The proposed leachate pipeline route (Figure 13) crosses several streams, including Ostrander
Creek. All of the stream crossings are within improved public rights-of-way, and only the
Ostrander Creek crossing involves a shoreline of the state (i.e., stream with a flow rate of at
least 20 cubic feet per second). A segment of the pipeline route, where it crosses beneath I-5
in the Manasco Drive right-of-way, is near the Coweeman River.

3.4.1.2.2

Landfill Site Discharge and Drainage

In addition to the surface water features described above, the project site includes a number
of systems built to reduce the potential for impact to area surface waters (Figure 15). Four
types of water flows are controlled at the site: stormwater that would otherwise flow onto or
toward the landfill footprint from upslope and offsite areas (called run-on), stormwater that
is generated from precipitation falling on closed or interim-closed surfaces of the landfill
but not falling on the active part of the landfill (called runoff), rainfall that has come into
contact with wastes disposed of in the landfill (called leachate), and groundwater that is
discharged from underneath the site via the HGCS.


Perimeter ditches and drains have been installed along much of the outside edge of
the landfill site to keep run-on from upland and offsite areas from flowing onto the
site. These ditches and drains direct the clean water generated from offsite toward
the Southern Tributary of Sucker Creek.



A stormwater conveyance system is used to collect and treat runoff, that is,
stormwater generated by roads and other built portions of the site (including runoff
from interim and final covers on filled landfill cells but excluding active landfill cells).
Runoff is directed via berms, sloping ditches, and temporary plastic and other interim
or final covers to culverts and piping and then to a sedimentation/detention basin.
Discharge from the sedimentation/detention basin flows to a downstream biofiltration
basin. These facilities are located in the northwest portion of the landfill site. Treated
discharge from the biofiltration basin is directed to the Southern Tributary of Sucker
Creek near its culvert passing under the railroad grade.
The LCRS, described in detail in Section 2.5.2.4, is used to collect leachate formed on
the site. The LCRS collects and moves leachate to a leachate collection pond. From
the pond, leachate flows by gravity to a booster pump for filling rail tank cars or tank
trucks at the leachate unloading area in the rail transfer facility, from where it
is transported to Weyerhaeuser‘s wastewater treatment plant in Longview for
treatment. Once the leachate pipeline is constructed, the pond would supply the
pipeline via a pump station to convey leachate to the Three Rivers Regional
Wastewater Plant.
The leachate pond is designed with a berm that divides the pond into two equal
halves. The split pond design has advantages: it provides flexibility in the case of a
leakage in one of the ponds, and it allows for backup overflow capacity. The pond is
double-lined with a secondary leakage detection and leachate collection system.
The upper, primary liner is a composite liner similar to the landfill composite liner.
The bottom, secondary liner consists of a 60-mil polyethylene liner on a prepared
subgrade. A 1-foot thick layer of gravel is between the two liners for secondary
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leachate collection and leakage detection. A riser pipe in the leakage detection layer
at the sump location extends up the berm slope between the liners to allow
monitoring of the secondary collection system.


The HGCS is described in detail in Section 2.5.2.4. The HGCS is a drainage network
that allows any groundwater that may reach the original ground surface to be routed
away from the landfill to discharge to the Southern Tributary of Sucker Creek. This
system essentially mimics the pre-project discharge of shallow groundwater to the
stream. The groundwater does not come into contact with the landfill waste or
landfill-generated leachate because it is separated from the waste by a multi-layer
liner system. The HGCS preserves the current groundwater gradients and natural
surface drainage pattern and also prevents groundwater from rising into contact with
the bottom-most liner component.

3.4.1.2.3

Floodplains

The landfill site is not located in a 100-year floodplain or floodway as designated by the
Federal Emergency Management Agency. No part of the proposed leachate pipeline alignment
is within the 100-year floodplain. The crossing of Ostrander Creek on Pacific Avenue North is
above both the 100- and 500-year floodplains. The pipeline segment through east Kelso near
and along the Coweeman River is protected by dikes and, therefore, is also not within the
100-year floodplain (Appendix B; Thiel Engineering 2013b).

3.4.1.2.4

Public Water System Watersheds

Neither the landfill site nor any part of the proposed leachate pipeline alignment is located
near any public land that has been set aside by a public water system to protect a watershed
for municipal drinking water resources.

3.4.1.2.5

Surface Water Quality

According to the original characterization of surface water resources (Beak 1991) surface
water quality in the vicinity of the landfill site was generally good based on monitoring of five
stream locations on Sucker Creek and the Southern Tributary of Sucker Creek in the project
vicinity. Heavy metal concentrations were below detection limits or present in only trace
amounts. Aluminum and iron were occasionally present in moderate quantities, but in levels
well below those considered harmful or toxic by the US EPA. The composition of ions and
elements was consistent with known chemical composition of regional precipitation and the
expected byproducts of weathering of the local rock formations. Although water quality was
classified as good, the data indicated that water quality standards for dissolved oxygen,
temperature, and pH were often exceeded. Fecal coliform bacteria, another water quality
standard, were not measured; however, total coliform bacteria concentrations were
moderately high on occasion.
Weyerhaeuser has continued to collect surface water quality data at sampling location SS-1
(Figure 12), a sampling station on the Southern Tributary of Sucker Creek. (This station was
also monitored during the baseline characterization study in the early 1990s; it was then
labeled as S6.) This station is downstream of the active area of the landfill and associated
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facilities but upstream of mixing with other tributaries of Sucker Creek. Monitoring is
conducted quarterly at SS-1, and the water is tested for pH, dissolved oxygen, conductivity,
temperature, ammonia, total organic carbon, chloride, and turbidity. Analytical results for
SS-1 samples were consistent throughout the history of sampling, indicating that, to date,
there is no evidence of impact on surface water quality since landfilling began (Tuppan
Consultants 2013c).

3.4.1.2.6

Stormwater Quality

Stormwater is monitored at two sites on the landfill in accordance with the Industrial General
Stormwater Permit for the site. Table 13 below provides a summary of the results along with
the benchmark values that are the targets for meeting permit requirements. As shown, there
are occasional exceedances of the turbidity benchmark at both sampling sites, but the
maximum values are still relatively low. (The detailed data indicate that turbidity was only
exceeded three times over the monitoring period.) All other parameters were well within
permit limits.
Table 13.

Stormwater Sample Summary from Headquarters Landfill (data summary from
June 2003 through October 2010).
pH

Turbidity
(NTUs)

Oil and Grease

Total Zinc
(ug/L)

Total Copper
(ug/L)

Landfill
Min

5.5

1.6

no sheen

ND

ND

Max

7.6

31.4

no sheen

70

10

No. of Samples

23

23

0

12

4

Headquarters Camp
Min

5.5

3.4

no sheen

ND

ND

Max

7.6

47

no sheen

70

6.2

No. of Samples

28

31

0

12

4

Benchmark

5-9

25

117

14

NTUs = nephelometric turbidity units
ug/L = micrograms per liter
ND = not detected
No sheen: Oil and Grease need only be analyzed if there is a visible sheen present.

3.4.1.2.7

Leachate Quality

Leachate from the LCRS is sampled twice annually. As expected due to decomposition of
waste materials, many constituents are detected in leachate. They have included volatile
organic compounds, semi-volatile organic compounds, and petroleum hydrocarbons. Since the
leachate is transported offsite for treatment, these contaminants do not pose a problem to
surface water in the project vicinity. Also, the superintendent of the Three Rivers Regional
Wastewater Plant, after reviewing the projected leachate composition, has indicated that the
plant can treat the leachate ―without threat to permit compliance‖ (D. Leaf, personal
communication) (Appendix D).
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3.4.1.2.8

Hydraulic Gradient Control System Discharge Quality

Monitoring of the HGCS discharge water has occurred since 1993 from three HGCS system
discharge points (Tuppan Consultants 2013c). Monitoring is done quarterly for most
constituents, although heavy metals, cyanide, fluoride, and nitrate are analyzed on an
annual basis. In general, the results have been comparable to groundwater in the vicinity
(Tuppan Consultants 2013c). None of these constituents were measured at a concentration
that approached regulatory standards for groundwater quality or contaminant levels. Of the
heavy metals, only barium is routinely found, albeit at low concentrations. Barium is naturally
occurring in groundwater, and the concentration measured in HGCS samples is similar to, or
below, the concentrations measured in up-gradient wells. Chromium is infrequently detected
in HGCS samples, again only at low concentrations and at concentrations comparable to
other up-gradient wells around the site. On three few occasions over the past 18 years, trace
concentrations of cyanide were detected in HGCS samples. Additional testing began in 2012 to
further evaluate conditions and forms of this constituent; cyanide has not been detected so
far.

3.4.1.3
3.4.1.3.1

Wetlands
Landfill Site

This section incorporates by reference Section II.A.6. Wetlands of the Final EIS for
Headquarters Camp Solid Waste Disposal Facility (Cowlitz-Wahkiakum Health District 1992).
That section described wetlands on the landfill site and concluded that approximately
11.9 acres of wetland would be filled as a result of landfill development. The Wetlands
section concluded that the loss of wetlands was unavoidable, but it would be mitigated by
enhancement/creation of new wetland and riparian habitat. In general, those conclusions
remain valid because the area to be landfilled under the Proposed Action is the same as the
area proposed for landfilling and evaluated in the December 1992 Final EIS.
During landfill design and environmental evaluation in the early 1990s, 11.9 acres of wetlands
were delineated on the landfill site that would be filled over the life of landfill operation.
In 1993, pursuant to a Section 404 individual permit issued by the USACE, Weyerhaeuser
implemented compensatory mitigation for the entire projected wetland fill. Wetlands were
created and enhanced along or adjacent to a new channel within which the Southern
Tributary to Sucker Creek was diverted around the southwest side of the landfill, and an
existing wetland area along the main stem of Sucker Creek north of the landfill footprint was
preserved. In addition to these actions, the following changes have occurred since 1993 in
regard to wetland impacts and mitigation.
In 1993, as part of wetland mitigation, surface water sheet flow was diverted to about
1.4 acres of upland area with the intent of creating additional wetlands along the eastern
margin of the created wetland area, but those wetlands did not develop.
Since 1993, 1.87 acres of new wetland, delineated in 2002, developed along the Sucker Creek
diversion channel. This wetland acreage had not been accounted for in the original wetland
mitigation area totals.
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Since 1993, some isolated wetlands have been excluded from federal regulation. In 1993,
4.8 acres of the 11.9 acres of wetlands projected to be filled were classified as isolated.
In April 2012, USACE issued a letter to Weyerhaeuser in response to Weyerhaeuser‘s request
for USACE determination of the adequacy of wetland mitigation on the created wetlands
area. In its letter, USACE stated that Weyerhaeuser had fulfilled all of its mitigation
requirements with the following exceptions:


Replacement acreage for 1.4 acres of wetland that USACE has concluded were not and
cannot be successfully created on the east portion of the site. USACE also concluded
that mitigation for temporal losses of wetland functions is unnecessary because the
wetland impacts associated with the 1.4 replacement acres has not yet occurred.



Off-channel ponds that were constructed in the vicinity of the Southern Tributary to
Sucker Creek, while currently functioning appropriately, have inlet channels that
USACE concluded were prone to erosion and sedimentation that can cut off fish access
to the ponds. USACE is requiring that the ponds and inlet channels be monitored at
least once every 5 years and remedial action taken if the ponds are found to be not
properly functioning.

In its letter, USACE also stated the following:


The 1.87 acres of new wetland that developed along the Sucker Creek diversion
channel could not be used for compensatory mitigation



All 11.9 acres of wetland identified as being subject to filling remain jurisdictional
wetlands (waters of the United States)



USACE will not require a modification of the existing Section 404 permit for the
landfill to accept MSW



Obtaining a time extension now for the current permit (set to expire in 2043) is
problematic because of the difficulty of predicting site and regulatory conditions that
far into the future

Weyerhaeuser is responsible for resolving the 1.4-acre wetland mitigation deficiency and is
working with USACE to that end. Weyerhaeuser proposes to add 38 acres to the existing
50-acre wetland preserve to compensate for the 1.4-acre mitigation shortfall. Weyerhaeuser
expects to complete wetland mitigation requirements prior to the County acquiring
Headquarters Landfill. If necessary, the County may contractually obligate Weyerhaeuser to
complete the mitigation requirements after the County acquires the landfill.

3.4.1.3.2

Leachate Transfer

The pipeline route is almost entirely located within improved public rights-of-way where
wetlands do not exist. The National Wetland Inventory does not show any wetlands in the
area of the route that is outside of improved rights-of-way, between Pacific Avenue North
and Holcomb Road and between Holcomb Road and Minor Road. Soils in those areas are
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predominantly non-hydric silty to gravelly loams, and no drainage corridors are mapped on
the 7.5-minute USGS map covering the areas.

3.4.2

Impacts

3.4.2.1

Proposed Action

3.4.2.1.1

Groundwater

Under the Proposed Action there would be an increase in the quantity of waste delivered
annually to the landfill and a change in the mix of wastes to be delivered. Municipal waste
would be added to the mix, and it has more putrescible materials and represents a more
diverse waste stream than many of the existing waste sources. Therefore, it is expected that
leachate composition would be different than under existing conditions. However, because
leachate is and would continue to be collected onsite and transported offsite for treatment,
its composition does not represent an increased risk to groundwater in the project vicinity.
The most important aspects of leachate and its potential for affecting groundwater are
related to the volume of leachate generated and the probability of leaks in the liner system.
The volume of leachate generated is primarily driven by the amount of precipitation that falls
on the site and also by the size of the active landfill area. Neither of those attributes would
be affected by a change in type and quantity of waste brought to the site.
The main concern for potential groundwater contamination is associated with the risk of a
liner leak and resulting movement of leachate to the groundwater. Such a risk was evaluated
for the initial development of Headquarters Landfill. That analysis (Beak 1991) showed that
impacts to groundwater would be below applicable regulatory standards and action levels.
According to a recent review and reevaluation of that analysis, its conclusions for impacts on
groundwater were found to be correct and applicable, although conservative (E. Tuppan and
R. Thiel, personal communication). The reviewers noted that technological improvements
that have come into use since the original analysis—specifically, geophysical electrical survey
techniques of the entire liner surface that are performed during construction and prior to
placing landfill cells into service—greatly enhance abilities to detect and repair even small
leaks (approximately 1/4-inch defects) before landfilling begins. Such techniques are already
in use at Headquarters Landfill. Therefore, the existing level of protection, which would
continue under the Proposed Action, would meet or exceed that required by regulatory
standards and action levels.
The landfill is located in a portion of the County that, based on National Resources
Conservation Service soil mapping, is designated a moderate sensitivity critical aquifer
recharge area. Although the Cowlitz County Building and Planning Department has determined
that the proposed MSW landfill would be a continuation of a lawfully established, nonconforming use (see Section 3.8.2.1.5 below), the designation suggests that the landfill
may pose a risk for aquifer contamination. To evaluate this potential, a hydrogeologic
assessment was conducted (Tuppan Consultants 2012). The assessment addressed three
issues: hydrogeologic susceptibility to contamination; potential contaminant sources; and
aquifer vulnerability from the combined effect of hydrogeologic susceptibility and potential
contaminant sources. The analysis concluded that the soils underlying the landfill site have
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low permeability, and the soils and rock formations underlying the site have low hydraulic
conductivity and low groundwater flow rates. In addition, the potentially water-bearing
formations beneath the landfill site are laterally discontinuous and the nearest domestic
water wells are about 1.5 miles to the west. Those wells are cross-gradient from the
predominantly northwesterly groundwater flow and are separated from the landfill site by
several drainage divides. In addition to these physical characteristics of the site and its
surroundings, which result in low hydrogeologic susceptibility, the design features of the
landfill, including a composite bottom liner, LCRS, and HGCS, result in minimal likelihood of
contamination of groundwater underlying the landfill. The overall conclusion of the analysis
is that it is unlikely that landfill operation would result in a significant adverse impact to the
groundwater resource in the area of the landfill.
Based on the analyses described above, the potential for impacts on groundwater would be
the same or less than under the No Action alternative.

3.4.2.1.1.1

Solid Waste Transport Options

The potential for groundwater contamination associated with waste transport is related to
the potential for a spill onto the ground surface and infiltration of the spilled waste into the
ground. A solid waste spill, whether from a railway car or truck, would be cleaned up in
accordance with the site‘s spill response plan. The cleanup would include removal of the
waste as well as any contaminated soil, eliminating any potential long-term movement via
infiltration of contaminants into the ground. The risk of contamination is further limited
because the soils in the project vicinity have low permeability.
While a rail car would have more storage space than a truck and would, therefore, represent
a correspondingly larger spill, the cleanup requirements would be essentially the same.
The potential for movement of contaminants into the groundwater would be insignificant.
There is no difference in the potential for groundwater impacts between the solid waste
transportation options.

3.4.2.1.1.2

Leachate Transfer

For both leachate transfer methods (overland transport by truck or rail in the short term and
pipeline transport over the long term), the concern for groundwater impacts would be related
to the potential for a spill and subsequent movement of contaminants into the groundwater.
For truck or rail car transfer, a spill would most likely be associated with a low-probability
event; i.e., a crash or rollover that resulted in immediate discharge of all leachate onto the
ground. A spill of this nature would result in leachate accumulating on the ground surface
or in nearby surface water. Potential impacts on surface waters are described below under
Potential Impacts on Offsite Surface Water Resources. Leachate spilled on the ground would
be removed in accordance with the spill response plan for the site. The cleanup would
include removal of the leachate as well as underlying contaminated soil, greatly reducing the
potential for long-term movement via infiltration of contaminants into the ground. The risk of
contamination is further limited because the soils in the project vicinity, as well as along
most of the transfer routes, have relatively low permeability.
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For pipeline transfer, the maximum potential impact would result if a complete rupture of
the pipeline occurred. However, the likelihood of a rupture of the pipeline during operation is
unlikely because of the following:


HDPE has a high resistance to corrosion, is strong and flexible, and is resistant to
fatigue with a service life conservatively estimated by manufacturers to be in excess
of 50 years



Pipeline joints would be heat-fused to be stable in the long term



Methods would be in place (e.g., tracer wire) to prevent future construction from
damaging the pipeline



Pipeline flow would be monitored in relation to expected flow and pressures to
identify any significant discrepancy



The pipeline would be periodically inspected and cleaned

In addition, the pipeline would be pressure tested at 150 percent of its rated operating
pressure at the end of construction to ensure the pipe does not have any leakage defects
prior to its being put into use. Monitoring of pressure and flow at strategic locations on the
pipeline would help detect leaks or ruptures if they were to occur. The spill response plan
would require detection and repair of any leaks in the system. As with the overland transport
options, the spill response plan would require removal of the leachate as well as underlying
soils. This required response, in combination with the low permeability of soils in the project
vicinity, would greatly reduce any potential for long-term movement of contaminants to the
groundwater.
Overall, overland vehicular transport is likely to have a greater potential for an uncontrolled
spill than a pipeline—although the likelihood of a spill via vehicular transport is low, and the
likelihood that a spill, if it did occur, would lead to a significant impact is also low. A pipeline
would be underground and therefore relatively protected from physical disturbance, while
trucks or rail cars would be on the move and more exposed to hazards such as weather
conditions, physical obstacles, collision with other vehicles, and operator error.

3.4.2.1.2

Surface Water

The primary areas of concern for surface water under the Proposed Action are related to:


The potential for impacts on the quality of nearby surface water



Changes in the type of waste disposed of at the landfill and related potential changes
to leachate quality



Changes to the surface drainage system



Potential for impacts on offsite water resources associated with different methods of
hauling waste to and removing leachate from the landfill site
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3.4.2.1.2.1

Site Drainage Features

Site drainage features would be the same under both the Proposed Action and the No Action
alternative. Under the Proposed Action, the landfill would continue to expand, new landfill
cells opened, and full cells properly closed and capped. The drainage systems (run-on control,
runoff control and treatment, LCRS, and HGCS) would be expanded to handle new areas of
runoff. Additional surface water and stormwater monitoring sites would also be established.
The four unnamed, intermittently flowing drainages that are located to the north of the
landfill site and all tributaries to Sucker Creek would be diverted away from the active
landfill area but would continue to flow into Sucker Creek. Additional stormwater facilities
would be required, as would be the case under the No Action alternative. Because the rate of
landfilling would increase somewhat under the Proposed Action, expansion of the site
drainage features would occur sooner than under the No Action alternative. No significant
adverse impact is anticipated.

3.4.2.1.2.2

Site Runoff and Streamflow

Changes to site drainage features over time, as well as placement of temporary covers over
landfill cells and final closure of the cells, would decrease rainfall infiltration. As described in
the 1992 Final EIS (Cowlitz-Wahkiakum Health District), this could result in increased peak
flows from the site and decreased base flows. However, the stormwater treatment facilities
were designed to detain peak flows and release stormwater at a rate no greater than the
existing peak runoff rate from the site. Hydraulic calculations performed in support of the
1992 Final EIS indicated that base flow would be reduced in both the Southern Tributary and
in the main stem of Sucker Creek, caused by transfer of site runoff mostly to stormwater
system and, to a lesser extent, to the leachate system, rather than to the natural drainage
system. The reductions were predicted to be small and related primarily to non-critical
winter period base flows rather than to late summer flows, for which flow rates and
temperatures are of concern. Overall, the 1992 Final EIS did not predict any significant longterm impact to the streams from changes in site hydrology. Nothing about site operations has
changed since that analysis, and the landfill footprint would not expand under the Proposed
Action. Therefore, no significant impact to site runoff and streamflow is expected.
There have been no capacity problems with the existing stormwater or leachate facilities,
which further supports the analysis of peak flow impacts. No base flow measurements in the
streams are available to assess whether base flow volumes may have changed. However, as
the active area of the landfill, which is the only substantial portion of the landfill that diverts
precipitation from either entering the site‘s stormwater system (which discharges to local
streams) or infiltrating into groundwater (which contributes to stream base flow), comprises
less than 0.02 percent of the Sucker Creek watershed area, it is unlikely that any differences
in base flow would occur at a magnitude that could be detected.

3.4.2.1.2.3

Erosion, Sediment, and Turbidity

Soil erosion, sediment yield, and resulting potential for increased turbidity in surface water
are related to how much bare soil is exposed, how long it is exposed, and the season of
exposure. Headquarters Landfill has been operated to minimize the potential for erosion
through minimizing the amount of soil exposed at any one time, using temporary covers, and
planning construction activities for the dry period of the year. In addition, stormwater that is
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generated is directed to stormwater treatment facilities (biofiltration swales and detention
basins) where sediments and other pollutants are removed before the water is discharged to
the stream.
Potential increases in erosion and sediment yield and the many operational measures in
place to control such impacts were addressed in Section II-3. of the 1992 Final EIS (CowlitzWahkiakum Health District). According to that section, the cumulative amount of sediment
discharged from the site over the life of the landfill would be less than would be discharged
under undeveloped conditions, although annual sediment discharge could potentially exceed
natural discharge during some years. These results continue to be valid under the Proposed
Action.

3.4.2.1.2.4

Phosphorus Loading

Effects of Headquarters Landfill on phosphorus loading were assessed in Section II.3.b.(1)(d)
of the 1992 Final EIS (Cowlitz-Wahkiakum Health District 1992). For that analysis, phosphorus
loading was estimated based on results from the erosion and sediment analysis because
phosphorus is often closely bound to sediment particles. As with sediment yield, the total
cumulative phosphorus loading from the site during the period of landfill operations was
predicted to be lower than under undeveloped conditions, although the annual load could
potentially exceed natural discharge during some years.
While phosphorus concentrations in Sucker Creek have not been reliably measured, total
dissolved solids and turbidity, as indicators of sediment particles, have been measured. Total
dissolved solids and turbidity monitoring results (and those of other parameters) indicate that
water quality is within the expected range for a stream of this nature and within the same
range as was measured before the landfill was constructed (Tuppan Consultants 2013c).
The potential contribution of phosphorus is a special concern since the water quality
problems in Silver Lake have been attributed to excess phosphorus and algae growth (Moore
1990). Sucker Creek has been estimated to contribute about 13 percent of the annual
phosphorus load to Silver Lake, with the Southern Tributary accounting for only 1.5 percent.
Even if phosphorus concentrations doubled in the Southern Tributary, its contribution to
phosphorus loading to the lake would continue to be insignificant in terms of affecting lake
trophic condition. Yet, as described above, the cumulative phosphorus loading from the
landfill site is expected to be lower with the landfill than under undeveloped conditions;
therefore, the potential for negatively affecting phosphorus loading to Silver Lake is highly
unlikely. Ecology has requested testing of Sucker Creek for phosphorus and sulfate as part of
routine quarterly monitoring. The water quality monitoring program that would be
implemented under the Proposed Action is summarized in Table 5.

3.4.2.1.2.5

Stream Temperature

Stream temperature is driven by the volume and temperature of water entering the stream
and by streamside shading conditions. As described above under Site Runoff and Streamflow,
no significant changes are expected in the volume or source of water entering the streams;
therefore, stream temperature is not expected to be negatively affected. Streamside shading
would also be the same as under existing conditions.
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3.4.2.1.2.6

Other Contaminants

As described in Section II.3.b.(1)(f) of the 1992 Final EIS, surface runoff from roads or
equipment staging areas could contain oil, grease, gasoline, or diesel fuels. Runoff from
active roadway surfaces can also contain heavy metals. Spills or release of contaminants
would be contained and cleaned on site, in accordance with state regulations and the spill
prevention and clean-up plans for the site. No significant increases in either the quantity of
potential contaminants found on site or the potential for their release to the environment is
expected as a result of the Proposed Action.

3.4.2.1.2.7

Waste Type and Quantity and Potential Leachate Impacts

Leachate quantity is driven by precipitation and the size of the developed area of active
landfilling. Neither of these attributes would be affected by the change in type and quantity
of waste brought to the site. Municipal waste does have more putrescible materials, and
its addition represents a more diverse waste stream and therefore a more diverse list of
potential contaminants than are brought to the site under the No Action alternative or
existing conditions. This means that if a leachate liner leak were to occur, the composition of
the leachate would be different. However, the potential for impact on surface water quality
is not driven by leachate composition but by the potential for the leachate to reach surface
water. Under the Proposed Action, the LCRS and leak detection system would be designed
as described in Section 2.5.2.4.3.2, and a second containment liner would be placed in
sump areas, which have a higher potential for leakage. Due to these safeguards, there is no
expected difference between the alternatives in the potential for surface water impacts
associated with waste types and quantities and the leachate collection system.

3.4.2.1.2.8

Potential Impacts on Offsite Surface Water Resources

The potential for impacts on offsite surface water resources is related to accidental spills
of solid waste or leachate during their transport. To the extent that the volume of such
materials, and therefore, the number of truck or rail trips, would increase, there would be an
increase in the potential for a spill.
In the 1992 Final EIS (Cowlitz-Wahkiakum Health District 1992), no significant adverse impacts
were predicted from a spill of solid waste or of leachate into a stream or the Cowlitz River.
Should such a spill occur, there would be a short-term degradation of water quality until the
spill response plan is implemented and the solid waste retrieved. There could also be longterm impacts associated with release of liquid and putrescible materials that cannot be easily
removed. Depending upon the size and location of the spill, some follow-up monitoring
and/or sediment removal might be required to ensure pollutants have not accumulated to
unacceptable levels in nearby sediments.
In the case of leachate, as described above, the quantity of leachate generated is related to
precipitation and the area of active landfilling; neither of these conditions would be affected
by adding MSW to the waste stream. Therefore, the potential for a leachate spill would not
change with implementation of the Proposed Action, at least as it relates to changes in
leachate composition or quantity. There would be differences in the potential for a spill
related to the different methods for transporting leachate, which are described next.
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3.4.2.1.2.9

Solid Waste Transport Options

To the extent that trucks have a greater potential for accidents than trains, transporting
solid waste by truck has a higher potential for a spill than does a train. This is to some extent
balanced by the fact that train cars have a larger payload and therefore would represent a
larger spill. While there are differences in the routes of travel, the number of stream and
river crossings would be similar between the truck and rail transport options. The difference
between the options is insignificant when balanced against the overall low potential for a spill
occurring near a surface water resource.

3.4.2.1.2.10

Leachate Transfer

For leachate transport, whether overland by truck or rail or through a pipeline, impacts on
surface waters would be related to the potential for a spill into surface waters along the
transport route.
For truck or rail, a spill would not be likely to occur; no such spills have occurred since
Headquarters Landfill began operations in 1993. However, should a spill occur, if would likely
be the result of a crash or rollover that resulted in immediate discharge of all leachate. If
this occurred at or near a stream crossing, there would be little opportunity to contain the
leachate before it entered the water. The impacts from a spill of leachate occurring near
a stream was evaluated in detail for the 1992 Final EIS. In that worst-case analysis (Beak
Consultants 1992, as cited in Cowlitz-Wahkiakum Health District 1992), a leachate spill
into either Sucker or Ostrander Creek under low-flow conditions was predicted to result in
significant, short-term water quality impacts associated with low oxygen and high ammonia
concentrations. The streams were predicted to return to background conditions for these
constituents within a few days. Upon reaching Silver Lake, leachate would quickly be diluted,
thus the impact would primarily occur at the mouth of Sucker Creek. The analysis of a spill
directly into the Cowlitz River indicated the leachate would not measurably change conditions
in the river due to the large dilution capacity of the river. Although dilution would effectively
decrease pollutant concentrations to background conditions fairly quickly, a spill of this
nature would still represent a ―load‖ of leachate-related pollutants (e.g., organic priority
pollutants and petroleum hydrocarbons) to the affected surface water system. Depending
upon the size and location of the spill, some follow-up monitoring and/or sediment removal
might be required to ensure pollutants would not accumulate to unacceptable levels in
nearby sediments. An assessment that updated the worst-case assessment of a spill into the
Cowlitz River conducted for the 1992 Final EIS (Maul Foster & Alongi 2011) concludes that
water quality exceedances in the river after such an event are unlikely to occur. In addition,
a letter from Patriot Rail (S. Wlotke, personal communication), which provides operational
information regarding the current rail operation on the line leading to the landfill, supports
the conclusion that a rail accident leading to a spill of either waste or leachate (if rail
were used to backhaul leachate) is unlikely.
For the pipeline, a spill could be of significant magnitude (i.e., a complete rupture in the
pipeline) or in the form of a smaller leak in the pipeline, but neither event is considered
likely. All stream crossings would be underground and within improved public rights-of-way,
limiting the possibility of any surface water impacts. Furthermore, the leachate would not
flow continually through the pipeline but instead in batches at regular and known intervals,
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which would decrease the opportunity for a spill to occur. The pipeline material, HDPE, is
flexible, strong, and very resistant to corrosion. Prior to being used, the pipeline would be
pressure tested to ensure it does not have leakage defects. A flow meter and pressure gauges
would be installed to detect leaks or ruptures during pipeline operation, and ―pigging‖ on a
regular basis would be used to keep the pipeline clear of deposits and to provide feedback on
the pipeline condition. In addition, the pipeline route would be visually inspected by Public
Works employees on a regular basis for signs of leakage (e.g., unusual wetness on the ground
surface).
Because of the low likelihood of a leachate spill occurring in or near a surface water, whether
through overland transport or pipeline, no significant impact is expected from any leachate
transport option. Overall, overland transport by truck or rail would have a greater potential
for an uncontrolled spill than the pipeline, due to the safety measures that would be built
into the pipeline system and the intermittent and controlled nature of its use compared to
vehicular delivery.

3.4.2.2
3.4.2.2.1

No Action
Groundwater

Under the No Action alternative, similar quantities and types of waste would be delivered
to the landfill as under existing conditions, and they would generate leachate of similar
quality and quantity as has been generated since operations began. As described above under
impacts of the Proposed Action, since the landfill has been in operation for almost 20 years,
the quantity of leachate generated is well known and the existing leachate collection system
and ponds have proven to be adequately sized and managed to handle all of the leachate and
stormwater produced.
As with the Proposed Action, the main concern for potential groundwater contamination
is associated with the risk of a liner leak and resulting movement of leachate to the
groundwater. A previous analysis of that risk (Beak 1991) showed that impacts to groundwater
would be below applicable regulatory standards and action levels. Recent review and
reevaluation of that analysis determined that its conclusions for impacts on groundwater
remained ―applicable, if overly conservative‖ (E. Tuppan and R. Thiel, personal
communication). The reviewers noted that technological improvements that have come into
use since the original analysis, and which are already in use at Headquarters Landfill, greatly
enhance abilities to detect and repair even small leaks before landfilling begins. Therefore,
the existing and proposed level of protection would exceed the level of protection provided
by the regulatory prescriptive liner.
Due to the safety measures designed into the site and the 20 years of operations and
monitoring records that indicate there have been no impacts on groundwater, no impacts
on groundwater are expected under the No Action alternative.
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3.4.2.2.2

Surface Water

3.4.2.2.2.1

Site Drainage Features

Under the No Action alternative, the landfill would continue to expand, new landfill cells
opened, and full cells properly closed and capped. This expansion would result in expansion
of the LCRS and HGCS systems under the landfill as well as creation of at least two more
stormwater treatment facilities. Existing natural drainages on the site would be diverted
around the landfill‘s perimeter as the landfill is developed, and additional monitoring sites
would be established.

3.4.2.2.2.2

Site Runoff and Streamflow

The primary factors that affect site runoff (e.g., a decrease in infiltration from the site
and an increase in stormwater runoff from actively managed portions of the landfill) and
subsequent changes to streamflows would be the same as under the Proposed Action. No
significant adverse impact is anticipated.

3.4.2.2.2.3

Erosion, Sediment and Turbidity

The primary factors that determine the potential for erosion, increased sediment and
increased stream turbidity (e.g., amount of exposed soil, application of erosion control
measures, and season of construction) would not change under the No Action alternative. No
significant adverse impact is anticipated.

3.4.2.2.2.4

Phosphorus Loading

Phosphorus loading is expected to be the same under the No Action alternative as under the
Proposed Action. No significant adverse impact is anticipated.

3.4.2.2.2.5

Stream Temperature

The same sources and volume of water would be contributed to local streams and streamside
shade conditions would be the same as under the Proposed Action. Therefore, temperature is
not expected to change. No significant adverse impact is expected.

3.4.2.2.2.6

Other Contaminants

The same sources of other contaminants (e.g., oils, grease and other contaminants from
active roadway and equipment storage areas) and their potential for release will exist as
under the Proposed Action, and the same methods of control and treatment will be in place.
No significant adverse impact would occur.

3.4.2.2.2.7

Leachate or Solid Waste Spills

The impacts from a spill—of waste material being delivered to the landfill, as well as of
leachate being removed from the site—occurring near a stream were evaluated in detail for
the 1992 Final EIS. In that worst-case analysis (Beak Consultants 1992, as cited in CowlitzWahkiakum Health District 1992), a leachate spill into either Sucker or Ostrander Creek under
low-flow conditions was predicted to result in significant, short-term water quality impacts
associated with low oxygen and high ammonia concentrations. The streams were predicted
to return to background conditions for these constituents within a few days. Upon reaching
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Silver Lake, leachate would quickly be diluted, thus the impact would primarily occur at the
mouth of Sucker Creek. The analysis of a spill directly into the Cowlitz River indicated the
leachate would not measurably change conditions in the river due to the large dilution
capacity of the river. Although dilution would effectively decrease pollutant concentrations
to background conditions fairly quickly, a spill of this nature would still represent a ―load‖ of
leachate-related pollutants (e.g., organic priority pollutants and petroleum hydrocarbons) to
the affected surface water system. Depending upon the size and location of the spill, some
follow-up monitoring and/or sediment removal might be required to ensure pollutants would
not accumulate to unacceptable levels in nearby sediments.
No significant, long-term adverse impacts were associated with a spill of solid waste into a
stream or the Cowlitz River. There would be a short-term degradation of water quality until
the spill response plan is implemented and the solid waste removed.
Under the No Action alternative the County would need to find another landfill for disposal of
MSW. Alternative locations for disposal are out-of-county and would require much greater
transportation time and many more stream and river crossings. Since the potential for a spill
of waste occurring during waste transport is directly proportional to the length of time the
waste material is in transit, the No Action alternative represents an increase in this potential
when compared to existing conditions and the Proposed Action.

3.4.2.2.2.8

Waste Type and Quantity and Potential Leachate Impacts

Under the No Action alternative the site would continue to operate as a limited-purpose
landfill and would receive the same types of waste as under existing conditions (i.e.,
industrial, commercial, and construction and demolition). The annual amount of waste
received at the landfill would likely increase. However, as described in Section 3.4.2.1.2.7,
a change in waste quantity would not affect leachate quantity. During development of
the 1992 Final EIS (Cowlitz-Wahkiakum Health District 1992), a conservative (worst-case)
liner leak scenario was evaluated for impacts on groundwater and surface water (SweetEdwards/EMCON 1991). The analysis predicted that impacts on surface water would be
below applicable regulatory standards and action levels. According to a recent review and
reevaluation of that analysis, its conclusions for impacts on surface water remain correct and
applicable, although conservative (E. Tuppan and R. Thiel, personal communication). The
reviewers noted that technological improvements that have come into use since the original
analysis, which are already being used at the site, further reduce the potential for a liner
leak as compared to the 1992 Final EIS analysis.

3.4.3

Mitigation

Completion of mitigation requirements as stated in the April 2012 USACE letter would,
together with wetland mitigation already in place and accepted by USACE, provide adequate
compensatory mitigation for past and future wetland impacts at the Headquarters Landfill
site for either the Proposed Action or the No Action alternative.
A wetland determination should be conducted, during final design, of the leachate pipeline
route segments between Pacific Avenue North and Holcomb Road and between Holcomb Road
and Minor Road. If wetlands are discovered along those segments, wetland impacts likely
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could be avoided by either modifying the route location or by using directional drilling. It is
unlikely that unavoidable wetland impacts would occur requiring compensatory mitigation. In
the unlikely situation that in-water work is found to be necessary to extend the pipeline by
trenching across one or morel of the streams along the selected pipeline route, this impact
could be avoided by using directional drilling at those locations.
The design of the landfill and leachate pipeline, along with proposed safeguards incorporated
into the landfill and pipeline operation, results in a low likelihood of significant impacts to
groundwater and surface water. Therefore, no additional mitigation would be necessary.

3.4.4

Significant Unavoidable Adverse Impacts

No significant unavoidable adverse impacts have been identified for groundwater.
The only potential unavoidable adverse impacts to surface waters are those associated
with accidental spills of landfill waste or leachate. However, because such a spill is highly
unlikely to occur, particularly near a stream crossing, the impact would be insignificant.
Therefore, no significant unavoidable adverse impacts to surface waters are expected due to
implementation of the Proposed Action.
Under the No Action alternative, hauling waste to a more distant site would increase the
potential for a spill to occur, compared to the Proposed Action. However, that potential
would still be low.
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3.5 Plants and Animals
This section incorporates by reference Section II.A.5. Plants and Animals of the Final EIS for
Headquarters Camp Solid Waste Disposal Facility (Cowlitz-Wahkiakum Health District 1992).
That section described the vegetation, wildlife, and wildlife habitat on the Headquarters
Landfill site; described the fisheries and fish habitat in Sucker Creek, which flows near
the site and enters Silver Lake several miles downstream; and assessed impacts to these
resources resulting from landfill development. The section concluded that approximately
50 acres of existing vegetation would be permanently lost, and the rest of the then-existing
vegetation within the landfill footprint (approximately 308 acres) would be temporarily lost
and eventually converted to other vegetation types as landfill cells were completed, closed,
and re-vegetated. The section concluded that the landfill would result in a loss of wildlife
and fish habitat. The section also concluded that a spill of leachate into Sucker Creek could
have significant, short-term, adverse short-term impacts on fish, but that the likelihood of a
leachate spill was very low. The Plants and Animals section concluded that no significant
impacts to plants and animals would result from development and operation of Headquarters
Landfill.
In general, the conclusions described above remain valid because the area to be landfilled
under the Proposed Action is the same as the area proposed for landfilling and evaluated in
the December 1992 Final EIS. Most construction and operations planned under the Proposed
Action are the same as those evaluated in 1992. Physical impacts at the landfill site such as
habitat loss, therefore, would not be the result of the Proposed Action.
The rest of this Plants and Animals section, below, describes updated information regarding
existing site conditions. It also describes existing conditions and impacts along the proposed
leachate pipeline alignment. The discussion below also addresses one additional issue raised
during scoping: the impact of landfill development on feral horses that live in the area.

3.5.1

Affected Environment

3.5.1.1

Landfill Site

3.5.1.1.1

Vegetation

The entire landfill site has been subject to timber harvest in the past, and vegetation in the
areas that have not undergone landfill development primarily consists of conifer-dominated
forest stands of various ages. A comprehensive vegetation survey completed for the 1992
Final EIS (Cowlitz-Wahkiakum Health District 1992) found Douglas-fir to be the dominant
conifer on the site. Western hemlock, grand fir, and red alder, along with various shrubs
and herbs, were also noted. The survey found no evidence of sensitive, threatened, or
endangered plant species on the landfill site.

3.5.1.1.3

Wildlife

A wildlife survey conducted on the landfill property and its surroundings for the 1992 Final
Headquarters Landfill EIS (Cowlitz-Wahkiakum Health District 1992) noted blacktail deer and
Roosevelt elk on the site, along with birds of various species including songbirds, grouse, and
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diurnal raptors. The 1992 Final EIS stated that amphibian species likely to occur on the
landfill site include Pacific tree frog, western toad, rough-skinned newt, and western redbacked salamander. No federal or state-listed threatened or endangered species were found
on the landfill site during the survey. However, four state species of concern—turkey vulture,
great blue heron, pileated woodpecker, and western bluebird—were observed on the site.
Three of those species—turkey vulture, great blue heron, and western bluebird—are currently
listed by the state as State Monitor species. State Monitor Species are not Species of Concern
but are monitored for status and distribution and are managed with the intent of preventing
them from becoming sensitive, threatened, or endangered species. Pileated woodpecker
remains a state Species of Concern. The wildlife survey conducted for the 1992 Final EIS
found no evidence of nesting on the landfill site by any of the four species.
Black bears have been noted as occurring in the vicinity of the landfill. Black bears are
widespread in forested habitats in Washington state, with a total state population estimated
at 25,000 to 30,000 (WDFW 2013).
Approximately 36 feral horses in two herds live in the vicinity of Headquarters Landfill
(E. Arthur, personal communication). The smaller of the two herds roams over an area of
3,500 acres or more, and the larger herd roams over an area in excess of 50,000 acres
(Cowlitz Indian Tribe, undated). The horses sometimes cross and graze on the landfill site.
Horses were originally released in the area in the 1940s, although it is believed that there
were feral horses in the area for at least several decades prior to those releases (Cowlitz
Indian Tribe, undated). Ownership/stewardship of the horses, which has shifted among
various individuals over the years, most recently resided with a local resident, Hank Kaut,
until his death in December 2010. Weyerhaeuser, which owns the land occupied by the
horses, currently manages the herds. The Cowlitz Indian Tribe has expressed interest in
ensuring the long-term management of the herds. To this end, the tribe has prepared a
management plan (Cowlitz Indian Tribe, undated) and has entered into discussions with
Weyerhaeuser.

3.5.1.1.3

Fish

A fisheries survey conducted in Sucker Creek for the 1992 Final EIS (Cowlitz-Wahkiakum
Health District 1992) found cutthroat and steelhead trout, coho salmon, reticulate sculpin,
and western brook lamprey.

3.5.1.2
3.5.1.2.1

Leachate Transfer
Vegetation

Nearly all (97 percent) of the pipeline route is within improved public rights-of-way where
existing vegetation is minimal or non-existent. Two segments of the pipeline alignment are
not within improved rights-of-way. The first, a segment extending approximately 1,800 feet
from Pacific Avenue North to Holcomb Road, crosses WSDOT and private property. Vegetation
in this area is a second-growth mix of deciduous and coniferous forest interspersed with nonforested herbaceous and shrubby vegetation in abandoned or lightly-used roadways and in the
vicinity of the few residences in the area. The second, an approximately 200-foot segment,
crosses unimproved City of Kelso right-of-way between Holcomb Road and Minor Road. The
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segment begins just east of the Holcomb Road undercrossing of I-5. The western part of
the segment crosses a sparsely vegetated cut slope associated with the Holcomb Road
undercrossing. The eastern, upper part of the segment crosses an area vegetated with grass
and some deciduous and evergreen trees along Minor Road.

3.5.1.2.3

Wildlife

The pipeline route is almost entirely located within improved road rights-of-way where
wildlife habitat is minimal to non-existent. Wildlife likely to inhabit the areas between Pacific
Avenue North and Holcomb Road and between Holcomb Road and Minor Road are species
found in urban-suburban areas.

3.5.1.2.4

Fish

The pipeline route crosses numerous, mostly unnamed drainages and streams. All stream
crossings are within road rights-of-way. The largest stream crossed by the route is Ostrander
Creek, approximately 3 miles north of Kelso. Salmonscape, Washington Department of
Fish and Wildlife‘s stream information mapping portal
(http://wdfw.wa.gov/mapping/salmonscape/index.html) does not have information regarding
fish use in any of the streams crossed by the pipeline route.

3.5.2

Impacts

3.5.2.1

Proposed Action

3.5.2.1.1

Landfill Site

Physical impacts of the Proposed Action on vegetation, wildlife, and fish would be as
described in the 1992 Final EIS (Cowlitz-Wahkiakum Health District 1992) because the area
to be landfilled under the Proposed Action is the same as the area proposed for landfilling
and evaluated in the December 1992 Final EIS. However, the introduction of MSW into
Headquarters Landfill is likely to attract animals (mammals and birds) to the site. Proposed
control measures are described in Section 2.5.2.4.5.4.
In western Washington, various species of gulls are typically the most prominent bird species
at landfills. Crows, ravens, and starlings are also common. At most MSW landfills, birds
attempt to feed on the refuse and roost in nearby trees and on freshly covered refuse.
Covering the waste daily would provide some degree of control, but the proponent would
likely need to employ additional control measures to minimize the bird population at the
landfill. Such measures may include population reduction, population dispersion, behavior
disruption, and pyrotechnics. The targeted bird species are abundant, and the control
measures are unlikely to affect species populations.
Bald eagles have been seen at the County‘s Tennant Way landfill, which is at the confluence
of the Columbia and Cowlitz rivers. Bald eagles typically nest near large bodies of water, such
as the Columbia River. At Tennant Way, mature eagles have been observed with their young
eaglets, typically in the spring (D. Olson, personal communication, May 2, 2013). Based on
observations, the eagles do not feed on refuse and do not hunt other birds (D. Olson, personal
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communication, May 2, 2013). Despite Tennant Way‘s proximity to the rivers and known eagle
nests, bald eagles do not visit the landfill on a consistent basis or in significant numbers. Bald
eagles are unlikely to nest or forage near Headquarters Landfill because there is no significant
body of open water adjacent to the landfill. Silver Lake is 2 miles away, and the Cowlitz River
is more than 5 miles away. Bald eagle nests have been observed at Silver Lake; however,
based on observations of eagle behavior at Tennant Way, it is unlikely that bald eagles would
be attracted to the landfill site in significant numbers or on a regular basis.
Given the rural surroundings of the landfill, black bears may be in the area and could be
attracted to the landfill. However, the landfill would not likely be attractive to bears or other
wildlife for several reasons. The amount of human activity and noise associated with landfill
operations during the day would be a deterrent. Bears are attracted to remote or informal
dumps that have little human presence and that are not operated in conformance with
regulations or do not employ best management practices. Nuisance wildlife would be more
likely to visit the landfill at night. Because the waste would be covered each day, it would
not be readily available to wildlife at night. In addition, the natural instinct of bears and
other wildlife is to hunt and forage for wild foods. They are unlikely to eat refuse unless they
become habituated to it as a food source. Adjacent forested areas would have abundant and
preferred forage opportunities for predators such as bears. Because waste would be covered
and not readily available to wildlife at night, wildlife are unlikely to become habituated to
feeding at the landfill. Because the landfill is not likely to attract wildlife, especially in any
significant number, it would not upset the balance of predators and prey in the area.
Should bears be attracted to the landfill, a hierarchy of typical deterrents, much like those
employed to minimize bird problems, would be used. Potential control techniques include
harassment, installing portable electric fencing, trapping and relocation, and, as a last resort,
lethal control (killing) of persistent bears. Some of these methods would require permits
and the use of trained or public agency personnel. If bears become a problem, some may be
killed, but that is unlikely to affect black bear populations.
Under the Proposed Action, ownership of the landfill site would transfer from Weyerhaeuser
to Cowlitz County. Change of ownership is not likely to significantly affect movement of the
feral horse herds across the landfill site. To comply with WAC 173-351-200, the County would
implement measures to keep animals, including the feral horses, away from active portions
of the landfill. It is expected that the horses would still have access across undeveloped
portions of the landfill site. As owner of the landfill, the County may consider working with
the Cowlitz Indian Tribe to develop a management approach for the horses within the landfill
site. Should the tribe becoming involved in management, the horses could receive added
protection under federal law as tribal cultural resources. Conversely, Cowlitz County may
have no interest in herd management and may continue Weyerhaeuser‘s current practice of
not allowing outside parties, including tribal representatives, on the site.

3.5.2.1.2

Higher Waste Volumes

Higher annual waste volumes approaching or reaching the estimated long-term maximum of
700,000 tons per year would not result in any change to the permitted landfill footprint and,
therefore, would not result in any increase in impacts on plants and animals.
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3.5.2.1.3

Leachate Transfer

Construction of the leachate pipeline would occur primarily in improved public rights-of-way
where vegetation removal would be minimal. For both segments that lie outside of improved
rights-of-way, directional drilling would likely be used for pipeline installation. If directional
drilling is used in both segments (approximately 2,000 feet long), less than 0.1 acre of
existing vegetation would be removed. If cut-and-cover construction (trenching) is used, less
than an acre of existing, primarily mixed, second-growth vegetation would be removed (this
calculation assumes a construction corridor approximately 15 feet wide).
Existing soils and biological resource mapping suggests that the likelihood of wetlands being
encountered during installation of the pipeline in the segment between Pacific Avenue North
and Holcomb Road and between Holcomb Road and Minor Road is low. The likelihood of
wetland impacts, while low, is greater if cut-and-cover construction is used and minimal if
directional drilling is employed. A wetland determination would be conducted as part of final
design. If wetlands are present, the pipeline alignment would be modified and/or directional
drilling would be used to avoid wetland impacts.
In-stream work would not be necessary during pipeline installation. Within road rights-of-way,
the pipeline is expected to be installed within the paved section or in the immediate
shoulder. If cut-and-cover construction is used, the pipeline would likely be placed above the
level of any stream culvert that is encountered. Directional drilling may take the pipeline
above or below culverts. As discussed in the Water section, cut-and-cover construction near
streams has the potential to result in erosion of disturbed soils and consequent stream
sedimentation. However, construction activity at any one location would extend over several
days, and this short duration coupled with implementation of required BMPs in the vicinity of
stream crossings and restoration of the construction site immediately upon completion of
installation would avoid significant impacts on streams and fisheries.

3.5.2.2

No Action

Under No Action alternative, Headquarters Landfill is assumed to continue to operate as
a limited-purpose landfill as it is has been operated. The conclusions in the 1992 Final EIS
(Cowlitz-Wahkiakum Health District) regarding impacts on plants and animals and impacts on
wetlands as described above would therefore apply to the No Action alternative. Disposal of
the County‘s MSW at an existing out-of-county landfill is unlikely to result in any substantial
change to the permitted design or operation of that facility; therefore, impacts on plants and
animals, including wetland impacts, at the out-of-county landfill are unlikely to occur.
Under the No Action alternative, Weyerhaeuser would likely sell the landfill property to a
third party. It is unknown how the third party may choose to address the feral horses that use
the site. It is unlikely that the third party would install perimeter fencing due to the expense
as well as the ability to provide physical security through a combination f locked gates and
natural physical features of the site. Similar to what was described for the Proposed Action,
the third party owner may or may not take interest in management of the herds or entering
into a management agreement with Weyerhaeuser and/or the Cowlitz Indian Tribe.
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3.5.3

Mitigation

The introduction of MSW into Headquarters Landfill is likely to attract animals (mammals
and birds) that may require proactive measures to control. While required measures (such as
the application of daily cover) would provide some degree of control, additional activities
targeted at specific species (such as gulls) are likely to be necessary. A wide variety of
control measures have been used successfully at other MSW landfills, and, as a condition
of approval of the Solid Waste Permit, the proponent should be required to prepare and
implement a comprehensive animal management plan that complies with WAC 173-351.
In the highly unlikely event that bald eagles are attracted to the landfill and be considered a
nuisance, the proponent would need to coordinate with the USFWS to ensure compliance with
the Bald and Golden Eagle Protection Act, which prohibits anyone, without a permit issued by
the Secretary of the Interior, from ―taking‖ bald eagles. Taking is described to include their
parts, nests, or eggs, molesting or disturbing the birds.
No other mitigation related to plants and animals would be necessary.

3.5.4

Significant Unavoidable Adverse Impacts

With implementation of mitigation described above, there would be no significant
unavoidable adverse impacts on plants and animals under the Proposed Action.
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3.6 Human Health
This section incorporates by reference Section II.B.2. Human Health of the 1992 Final EIS
(Cowlitz-Wahkiakum Health District 1992). That section noted that two components, toxicity
or hazard potential and exposure, must be present for a human health risk to occur. The
section described the two potential exposure pathways, exposure by water contamination and
exposure by air contamination, and assessed the likelihood of adverse human health effects
resulting from landfill operation. The assessment included an analysis of several worst-case
scenarios involving spills or failure of the landfill liner system. The conclusion of that section
was that ―With proper design, operation, and long-term maintenance of the proposed landfill
facilities, the probability of a significant unavoidable adverse impact on human health would
be extremely low….‖
The description of the affected environment in the Human Health section of the 1992 Final
EIS remains valid. The analysis of impacts in the 1992 Final EIS is expanded below for three
reasons: 1) the composition of leachate and landfill gas would change because of the disposal
of MSW in addition to industrial waste at the landfill, 2) the disposal of MSW is likely to serve
as an attractant for various animal vectors, and 3) the Proposed Action includes construction
and operation of a leachate conveyance pipeline.

3.6.1

Affected Environment

This discussion of the affected environment incorporates by reference the affected
environment discussion in Section II.B.2 Human Health in the 1992 Final EIS (CowlitzWahkiakum Health District 1992).
As noted in that section, potential exposure pathways relevant to the proposed MSW landfill
are: exposure by water contamination, exposure by air contamination, and exposure by
disease vectors. The Water section of this EIS describes the affected environment related
to potential groundwater and surface water pathways, and the Air section describes the
affected environment related to the potential air pathways.
As a putrescible material (i.e., a material that contains organics), MSW can attract animals,
including insects and rodents, that are potential disease vectors.
Federal regulations (40 CFR 258.22) state:
(a) Owners or operators of all MSWLF (MSW landfill) units must prevent or control onsite populations of disease vectors using techniques appropriate for the protection of
human health and the environment.
(b) For purposes of this section, disease vectors means any rodents, flies, mosquitoes,
or other animals, including insects, capable of transmitting disease to humans.
State regulations regarding disease vector control for municipal solid waste landfills are
contained in WAC 173-351-200(3), and the language is identical to 40 CFR 258.22.
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3.6.2

Impacts

3.6.2.1

Proposed Action

3.6.2.1.1

Potential for Health Impacts Due to Water Contamination

The 1992 Final EIS (Cowlitz-Wahkiakum Health District 1992) contains a discussion of potential
health impacts due to water contamination. That discussion addressed potential exposure
through groundwater or surface water contamination and discussed several worst-case
scenarios that could lead to water contamination including a failure of the landfill‘s liner
system and a spill into the Cowlitz River during transport of leachate from the landfill to the
treatment plant in Longview. The 1992 assessment concluded that the likelihood of a liner
failure was remote and that, even if it did occur, adverse health impacts were unlikely to
occur. The 1992 assessment also concluded that a spill of leachate during rail transport could
lead to contamination of Sucker or Ostrander Creek but would not lead to adverse water
quality impacts in Silver Lake or the Cowlitz River, and that, in any case, health impacts
from a hypothetical spill during transport, if a spill did occur, would be unlikely. The 1992
assessment concluded further that, in any case, a spill would be unlikely to occur, so that the
overall potential for health impacts was remote. That 1992 discussion of potential health
impacts through water contamination is incorporated by reference in this section.
Aspects of the Proposed Action (to convert Headquarters landfill into an MSW facility) differ
from the proposal evaluated in the 1992 Final EIS (to develop a limited-purpose landfill).
Approximately one-quarter of the waste stream under the Proposed Action would consist of
MSW and, therefore, the composition of leachate (although not the quantity in any significant
way) generated from the proposed MSW landfill would differ from leachate generated by
decomposition of the exclusively industrial waste in the existing landfill. In addition, the
design and operation of the proposed MSW landfill differs from the design and operation
assessed in the 1992 Final EIS. In particular, the methodology that would be used to detect
defects in the liner during construction would result in an even lower likelihood of liner
leakage or failure than the remote likelihood described in the 1992 Final EIS. (The leak
detection methodology that would be used can detect defects of 1/4 inch or less.)
Appendices I and J of the Draft EIS for the Proposed Action (Cowlitz County 2012d) included
assessments that update the assessments of worst-case scenarios conducted in the 1992 Final
EIS. In addition, a letter from Patriot Rail (S. Wlotke, personal communication), which
provides operational information regarding the current rail operation on the line leading to
the landfill, supports the conclusion that a rail accident leading to a spill of either waste or
leachate (if rail were used to backhaul leachate) is unlikely. Based on these assessments and
additional information, and the discussion above, adverse health impacts due to water
contamination are extremely unlikely to occur.

3.6.2.1.2

Potential for Health Impacts Due to Air Contamination

As requested by the SWCAA, the project proponent modeled air emissions to provide
supporting information for the proponent‘s application for a modification to the landfill‘s
existing air discharge permit. The permit modification is required for the proposed conversion
of the existing landfill to an MSW facility. The air emissions modeling is described in the Air
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section of this EIS and also is described in detail in air modeling report prepared for the
Proposed Action (Air Sciences Inc. 2012).
The results of the air emissions modeling are shown in Tables 8 and 9, in the Air section.
The total maximum concentration for each compound shown in the tables is the highest
concentration at any of the modeled locations within the 3-year model period. In all cases,
maximum modeled concentrations of air pollutants are well below standards, and therefore,
significant health impacts due to the emission of air contaminants due to landfill operation
are unlikely to occur. For the same reasons as those described in Section 3.3.2.1.1, significant
human health impacts due to air contamination would be unlikely to occur at emission rates
approaching twice the modeled emission rate of 1,339 scfm.
The Proposed Action includes options for waste transport to the landfill ranging from mostly
or all truck to mostly rail with minor truck. There would be no material difference in health
impacts within this range of transport options.

3.6.2.1.3

Potential for Health Impacts Due to Animal Disease Vectors

The location of Headquarters Landfill, combined with compliance with state and federal
design and operating requirements, minimizes the likelihood of disease transmission due to
exposure to potential animal vectors in the following ways:


The landfill is in a forest resource area. The nearest residence is more than 1 mile
distant from the landfill, creating a substantial separation between the landfill and
residences. Maximum home range sizes for rodents (as a lineal distance) are on the
order of 100 to about 300 hundred meters (up to about one-fifth mile) (O‘Farrell 1978;
Abramson et al. 2006; Whisson et al. 2007). The maximum home range size for insects
is typically less than a mile, although insects such as mosquitoes and flies can disperse
for distances considerably greater than that (Nazni et al. 2005).
State regulations, under WAC 173-351-200(2), require the application of daily cover
over newly landfilled waste:
(2) Cover material requirements.
(a) Except as provided in (b) of this subsection, the owners or operators of all
MSWLF (MSW landfill) units must cover disposed solid waste with six inches
(fifteen centimeters) of earthen material, i.e., soils, at the end of each operating
day, or at more frequent intervals if necessary, to control disease vectors, fires,
odors, blowing litter, and scavenging.
(b) Alternative materials of an alternative thickness other than at least six inches
(15 centimeters) of earthen material may be approved by the jurisdictional health
department. The owner or operator must demonstrate during the permit process
of WAC 173-351-700 or through the permit modification process of WAC
173-351-720(6) that the alternative material and thickness will not present a
threat to human health or the environment; will not adversely affect gas or
leachate composition or collection; will control disease vectors, fires, odors,
blowing litter, and scavenging; and provide adequate access for heavy vehicles.
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(c) The jurisdictional health department may grant a temporary waiver not to
exceed three months from the requirement of (a) and (b) of this subsection if
the owner or operator demonstrates that there are extreme seasonal climatic
conditions that make meeting such requirements impractical.


As specified in the operations plan for the proposed MSW landfill, waste would be
compacted prior to the application of daily cover, and litter at the landfill would be
collected daily.

In practice, for most landfills in western Washington, birds – primarily gulls and, less
commonly, ravens, crows, and starlings – are the animals that are the most challenging to
control. Although birds generally pose a minimal health risk to humans, they are highly
mobile, are capable of travelling large distances, and in large numbers can constitute a
nuisance to communities surrounding landfills. As the proposed MSW landfill is located within
several miles of Silver Lake, a large body of water that would be attractive to gulls, birds
attracted to the landfill have the potential to be a nuisance to surrounding communities. The
operations plan for the proposed MSW landfill states that a variety of bird control measures
could be employed involving population reduction, population dispersion, and/or behavior
modification, and that the key elements of a bird control program are persistence,
adaptability, and the use of trained personnel.
Because of the landfill‘s rural surroundings, black bears may be attracted to the landfill.
Black bears can be a nuisance to communities near landfills and, especially when habituated
to humans, can pose a threat to humans, pets, or livestock. Landfills with bear problems use
a hierarchy of methods to deter and control bears. Some of the methods require permits and
may require implementation by trained wildlife biologists. The Seattle office of the USDA has
field personnel that provide services related to bear control. The proposed landfill operations
plan addresses bear control. If bears are attracted to the landfill and become a nuisance, the
project proponent would implement appropriate methods for bear deterrence and control
and, if necessary, would retain the services of USDA field personnel or other qualified
personnel.

3.6.2.1.4

Higher Waste Volumes

Higher long-term annual waste volumes could occur—up to an estimated 700,000 tons per
year. Higher waste volumes would be unlikely to result in any change to the potential for
human health impacts due to water contamination (because leachate generation and leachate
transport would be unchanged) or disease vectors (because the active landfill area would
remain essentially unchanged, and landfill operational procedures such as waste compaction
and the application of daily cover would remain the same).
Higher annual waste volumes would, however, result in the proposed permitted maximum gas
generation rates occurring earlier than anticipated. If gas generation approach the maximum
rate that can be handled by one flare, the County would either install additional equipment,
such as another flare, which may or may not require a air permit modification, or would seek
to convert the gas management system to an energy recovery system (gas-to-energy facility),
which would require a new air permit. The SWCAA may require additional modeling and
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analysis to demonstrate that air quality standards would be achieved with the modified gas
management system before the modification could be approved.

3.6.2.1.5

Leachate Transfer

As described above, the likelihood of adverse health impacts associated with truck or rail
transport of leachate is remote. Pipeline transport of leachate would result in an even lower
likelihood of health impacts. The likelihood that significant leakage or outright failure of
the pipeline would occur is extremely unlikely. The HDPE pipeline would be flexible, strong,
and resistant to fatigue and corrosion, and the pipeline would be cleaned with a ―pig‖ on
a regular basis to remove deposits that could impede and to provide feedback on pipeline
condition. In addition, the pipeline pressure and flow would be monitored so, if a leak did
occur, it would be detected quickly and repaired, thus limiting the amount of leachate
entering the environment. The entire pipeline alignment would be inspected periodically.

3.6.2.2

No Action

Under No Action, the landfill would continue to operate as a limited-purpose landfill, and
the likelihood of health impacts to the surrounding community would continue to be remote.
Municipal solid waste would be transported to an existing out-of-county landfill, probably
in Washington, Oregon, or Idaho. Waste would be compacted and transported in sealed
containers to minimize the likelihood of spillage. All landfill facilities to which waste could be
transported have operational requirements in place that minimize the likelihood of health
impacts.

3.6.3

Mitigation

Because the likelihood of adverse health impacts is minimal, no mitigation measures other
than those required by federal and state regulations and incorporated into the landfill design
or included in the operations plan for the proposed MSW facility are necessary.
A program of adaptive management, using techniques that have proven successful at other
MSW landfills, should be able to successfully control birds and bears at the landfill.
Experience at landfills throughout the Pacific Northwest has demonstrated that reasonable
measures that effectively control birds attracted to landfills are available. Measures that
have been used for bird control include the use of wires and/or netting to prevent birds
from accessing the active face where landfilling is occurring and various harassment or
population reduction measures such as shooting birds, using firecrackers or other pyrotechnics
as harassment, and using falconer birds as harassment. As birds are highly adaptable and
individual control techniques may temporarily lose their effectiveness, the most effective
bird control programs use an adaptive approach that allows for the use of multiple techniques
as necessary.
A variety of methods are employed at landfills to deter and control bears. An example of the
hierarchy of methods is:


Noise-making devices, such as whistles, bangers, or pyrotechnic devices
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Aggressive chase using all-terrain vehicles, combined with noise-making



Portable high-voltage electric fencing



Trapping and relocation of persistent nuisance individuals



Lethal control of persistent nuisance individuals

A bird (and, if necessary, bear) control program that meets the applicable sections of the
state Criteria for Municipal Solid Waste Landfills (WAC 173-351) and that is approved by the
Cowlitz County Environmental Health Unit will be implemented, and it will be updated and
improved as adaptive management experience with mitigation effectiveness is gained. The
bird (and, if necessary, bear) control program should have the following aspects:


The use of trained personnel with consistent responsibility for bird control



A clearly defined metric or metrics for program effectiveness



Periodic monitoring/oversight to determine whether metrics are being achieved



Adaptive management allowing for the shifting use of various techniques

3.6.4

Significant Unavoidable Adverse Impacts

The likelihood of significant unavoidable adverse health impacts from the Proposed Action or
the No Action alternative is remote.
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3.7 Noise
This section incorporates information and analysis from Section II.B.1. Noise of the 1992 Final
EIS for Headquarters Camp Solid Waste Disposal Facility (Cowlitz-Wahkiakum Health District
1992), which assessed the noise effects of truck as well as train waste transport to the
landfill. The 1992 Final EIS also assessed the noise effects of construction and operation of
Headquarters Landfill. This section also incorporates findings from a noise impact study (DSA
2012) conducted for the project. The noise impact study predicts and assesses the long-term
noise impacts that would be caused by truck traffic related to Headquarters Landfill. This
section also describes potential impacts related to the leachate pipeline.
Noise is commonly defined as unwanted sound that disrupts typical human activities or
reduces the quality of the built or natural environment. Sound, or more specifically sound
pressure, is expressed on a logarithmic scale in units called decibels (dB). At equal sound
pressure levels, people are generally more sensitive to certain higher frequency sounds (such
as made by speech, horns, and whistles) than lower frequency sounds (such as sound made by
motors and engines). To address this preferential response to frequency, the A-weighted scale
was developed. The A-weighted scale adjusts the sound level in each frequency band in much
the same manner that the human auditory system does. Thus, the A-weighted sound level
(read as ―dBA‖) becomes a single number that defines the level of a sound and has some
correlation with the sensitivity of the human ear to that sound.
The A-weighted sound level alone, however, is not sufficient to describe the noise
environment at any given location, due to the fact that environmental sounds tend to change
frequently with time. Therefore, an environmental noise descriptor needs to address the
length of time sound is present as well as the level of the sound. One environmental noise
descriptor used widely throughout the United States is the ―equivalent sound level‖ or
―equivalent noise level.‖ The equivalent noise level is written as ―Leq,‖ and it is defined as
the noise level which, if present continuously during a stated period of time, would have the
same acoustic energy as that which would be associated with the time-varying sound actually
occurring during the stated time period. Typically, the Leq noise level is referenced in noise
regulations and standards in terms of a 1-hour time period.
Another descriptor used to rate noise levels and used in noise regulations and guidelines is the
―day-night noise level‖ or ―Ldn.‖ It is the 24-hour noise level based upon the average hourly
Leq. Noise levels measured during the night (10:00 p.m. to 7:00 a.m.) are weighted by adding
10 dB to nighttime Leq values due to humans‘ increased sensitivity to sound during sleeping
hours.

3.7.1

Affected Environment

3.7.1.1

Landfill Site

Ambient noise in the vicinity of the landfill site results from a variety of natural and human
sources, including distant and nearby logging activities, vehicular traffic, trains, aircraft,
wind, birds, and distant outboard motors on Silver Lake. The Headquarters Landfill site is
surrounded by land under forestry management.
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The noise study prepared for the 1992 Final EIS used noise measurements at residential
locations close to the landfill site or in direct line of sight, including three properties along
Headquarters Road, one on South Silver Lake Road, one near Carnine Road, and two on the
north shore of Silver Lake. The locations ranged from 1.5 miles to 5 miles from the site.
The measured ambient noise levels were higher than typical rural noise levels, due primarily
to roadway traffic and periodic wind. They ranged from quiet background noise of 30 to
35 dBA to more than 90 dBA at a location near Headquarters Road and directly adjacent to
the rail line.

3.7.1.2

Rail Route

The rail haul route runs from Weyerhaeuser‘s Landfill and Materials Recovery Facility in
Longview to Headquarters Landfill. Weyerhaeuser waste has been shipped to the landfill via rail
for most of the past 18 years of landfill operation. About 180,000 tons per year of industrial
waste is currently processed at Weyerhaeuser‘s facility in Longview and is sent via the Patriot
Railroad line to the rail transfer facility at the landfill. Waste volumes have been much higher
during past periods of the landfill‘s history. On average, rail transport of Weyerhaeuser waste
requires 10 to 12 rail flat cars per day. The waste rail spur at the landfill has the capacity
for up to 17 rail cars, containing three waste containers (boxes) each. Weyerhaeuser typically
operates one round-trip train to the landfill daily, sometimes running two round-trips during the
rainy months (October through May) for additional leachate backhaul.
According to the 1992 Final EIS (Cowlitz-Wahkiakum Health District), train noise is very
noticeable to residents within 200 feet of the rail line. The Ldn at the nearest residences along
Headquarters Road is 67 dBA for one daily round trip.

3.7.1.3

Truck Haul Route

The truck haul route analyzed in the noise impact study (DSA 2012) extends from I-5 at
Headquarters Road interchange, east along Headquarters Road to the South Silver Lake Road
intersection, then east from that intersection along South Silver Lake Road to the landfill
access road. The remainder of the haul route, which extends along I-5 and streets within
Kelso-Longview, was not included in the analysis because these routes already have high
ambient noise levels and the addition of landfill truck traffic is unlikely to substantially
increase noise levels at properties adjacent to these roadways.
Traffic noise along Headquarters Road is a major contributor to the noise level near the
haul route. DSA monitored existing hourly sound levels at five locations along the truck haul
route. The measurements were made to quantify the acoustic environment at residences
within 300 feet of the truck haul route. Figures 16 and 17 show the ambient sound level
measurement locations selected for this study, and Table 15 provides a brief description of
the locations.
Sound level measurements were made at measurement locations MP-1, -2, -3 and -4 between
6:00 a.m. and 6:00 p.m., Thursday, May 10, through Sunday, May 13, 2012. Sound level
measurements were made at MP-5 between 10:00 a.m. and 6:00 p.m. on Thursday, May 10,
and between 6:00 a.m. and 6:00 p.m. on Friday, Saturday, and Sunday, May 11, 12, and 13,
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2012. The measurements were made using sound level meters. In addition, short-term
observations were made at each measurement location to help determine the sources of
sound typically influencing the levels being measured during the 12-hour periods. Ambient
noise at most locations was the mainly the result of local vehicle traffic and the landfill
transport trucks on Headquarters Road and South Silver Lake Road.
Table 15.
Measurement
Location

Approximate
Distance from
Road Centerline

MP-1

180 feet

Ambient Sound Level Measurement Locations.

Description
This measurement location was selected to obtain ambient noise level data
similar to what would be found at residences located 100 to 200 feet from the
center of Headquarters Road near I-5.

MP-2

270 feet

This measurement location was selected to obtain ambient noise level data
similar to what would be found at residences located 150 to 300 feet from the
center of Headquarters Road in the vicinity of the intersection of South Silver
Lake Highway and Headquarters Road.

MP-3

135 feet

This measurement location was selected to obtain ambient noise level data
similar to what would be found at residences located 50 to 150 feet from the
center of Headquarters Road in the vicinity of the intersection of South Silver
Lake Highway and Headquarters Road.

MP-4

75 feet

This measurement location was selected to obtain ambient noise level data
similar to what would be found at residences located 50 to 150 feet from the
center of South Silver Lake Road between Headquarters Landfill and the
intersection of South Silver Lake Highway and Headquarters Road.

MP-5

230 feet

This measurement location was selected to obtain ambient noise level data
similar to what would be found at residences located 150 to 300 feet from the
center of South Silver Lake Road between Headquarters Landfill and the
intersection of South Silver Lake Highway and Headquarters Road.

Source: DSA 2012

3.7.2

Impacts

3.7.2.1

Proposed Action

3.7.2.1.1

Landfill Construction and Operation

The 1992 Final EIS (Cowlitz-Wahkiakum Health District) assessed noise impacts related to
construction of facilities at Headquarters Landfill, landfill operations, and trains used to haul
waste to, and leachate from, the landfill. That assessment used community noise exposure
guidelines developed by US EPA Region 10 (US EPA 1980), the Federal Interagency Committee
on Urban Noise (FICUN 1980), and WAC 173-60, which specifies maximum permissible noise
levels for land uses. Noise impacts are considered significant if noise from the project would
result in:
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An increase of more than 5 dBA (typically Ldn) in sound levels in neighboring residential
areas (US EPA 1980)



A noise level of more than 65 dBA (typically Ldn) in neighboring residential areas
(FICUN guidelines)



Noise levels at residences of more than 60 dBA during daytime hours (7:00 a.m. to
10:00 p.m.) and 50 dBA during nighttime hours, allowing for short-term higher noise
levels during any 1 hour (WAC 173-60-040)

With implementation of the Proposed Action, facilities would be expanded at the landfill
to allow development of future cells. According to the 1992 Final EIS, noise generated by
construction equipment would be audible beyond the site boundaries but would remain below
the daytime ambient noise levels, and noise would not increase by more than 2 dBA at any
of the locations measured in that analysis. Because the Proposed Action would involve much
less construction activity than when Headquarters Landfill was originally constructed, it is
expected that construction noise impacts from the Proposed Action would be less or no
greater than those predicted in the 1992 Final EIS. Construction noise impacts would be
temporary.
Landfill operation would continue much the same as it does under existing conditions, with
the exception of additional truck and/or rail traffic. Noise impacts related to additional
traffic are described below.

3.7.2.1.2

Rail Traffic

The 1992 Final EIS (Cowlitz-Wahkiakum Health District) included an analysis of train noise
impacts on residents within 200 feet of the rail line used for landfill material transport. That
analysis assumed two additional train round trips (four pass-bys) would occur per day, for a
total of three round trips. The predicted noise impact was an increase of 3 dBA (Ldn) over the
existing ambient level of 67 dBA (Ldn), considered to be a slight impact by US EPA Region 10
guidelines (1980). The increased noise levels were predicted to exceed the FICUN guideline of
65 dBA (Ldn), as well, but existing noise levels along Headquarters Road (67 dBA) already
exceed that guideline.
Three waste transport options are being evaluated under the Proposed Action: truck-rail mix,
mostly or all truck, and mostly rail. Each would have different noise impacts.
With the truck-rail mix option, it is expected that rail traffic would remain much as it is today:
an average of one round-trip train per day. In the first year or two, before the leachate
pipeline is in use, there may sometimes be an additional round trip per day during the wetter
months (October through May) to backhaul leachate. Once the leachate pipeline is in use,
there would be no need for additional trips for leachate backhaul. With the truck-rail mix
option, train noise levels would be similar to existing conditions and the No Action alternative,
that is, no noise impact attributable to the Proposed Action would occur.
If transport is primarily or only by truck, then noise related to train traffic would decrease
compared to existing conditions and the No Action alternative.
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If transport is primarily or only by rail, it is expected that rail traffic would be similar to
current conditions and the truck-rail mix option: an average of one round-trip train per day
with sometimes an additional round trip per day during the wetter months (October through
May) to backhaul leachate. More rail cars would be added to the trains to haul the waste
that would be hauled by truck under the other options. Under this option, there would be a
very slight increase in noise duration as longer trains pass, but no significant noise impact.
Because only one or two round trips would occur per day, the impact would be less than
that predicted in the 1992 Final EIS (Cowlitz-Wahkiakum Health District), which assessed the
impacts of three rail round trips per day.

3.7.2.1.3

Truck Traffic

Federal Highway Administration noise regulations for traffic-generated noise (23 CFR 772) are
written in terms of the hourly Leq noise level. Therefore, the hourly Leq noise level descriptor
is used to quantify traffic noise in this analysis.
The truck traffic noise analysis (DSA 2012) uses two noise level criteria to determine whether
the project would have noise impacts on residents along the haul route. Both criteria were
set by WSDOT in response to Federal Highway Administration rules. The first criterion is
an outdoor level of 66 dBA; above that threshold, traffic noise would have an impact on
residential receivers. The second criterion relates to the change in traffic noise between
existing levels and predicted future levels; a noise impact would occur when there is a
predicted increase of 10 dBA or more in the hourly traffic noise level at residential property.
DSA predicted future (2032) traffic noise levels at 18 existing residences and one potential
future residential site located along Headquarters Road and South Silver Lake Road. Figure 16
shows the prediction locations. The prediction locations include all residences within 300 feet
of the truck haul route between I-5 and Headquarters Landfill. Noise predictions used peak
morning traffic data from the transportation study prepared for the project (DKS 2012) and
shown in Table 16.
Table 16.

Peak AM Traffic Hour Vehicle Pass-by Events Included in Noise Modeling.

Traffic Scenario

Autos

Medium Trucks

Heavy Trucks

Total Vehicles

Existing (2012)

33

0

9

42

Future Limited-Purpose Landfill (2032)

49

0

13

62

Future Municipal Solid Waste Landfill (2032)

49

0

22

71

Source: DKS 2012

Table 17 presents the peak traffic hour Leq noise levels predicted at the 19 residential
locations along the truck haul route under existing conditions (year 2012) and in the future
(year 2032) with implementation of the Proposed Action and, for comparison, the No Action
alternative. Table 17 also provides the WSDOT noise criteria that would indicate a noise
impact on residents, that is, a maximum noise level of 66 dBA or a change in noise level of
10 dBA or more.
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Table 17.

Peak Traffic Hour Leq Noise Levels at Residential Receivers.

Predicted Hourly Leq Noise Levels
(dBA)
Sound Level Change,
2012-2032 (dBA)
No
Action

Proposed
Action

WSDOT
Maximum
Change Criterion
(dBA)

66

1.6

2.3

10

59.7

66

1.6

2.3

10

53.8

56.0

66

1.6

2.2

10

51.7

53.3

55.5

66

1.6

2.2

10

5

51.7

53.3

55.5

66

1.6

2.2

10

6

49.8

51.4

53.7

66

1.6

2.3

10

7

46.7

48.3

50.5

66

1.6

2.2

10

8

46.3

47.9

49.9

66

1.6

2.0

10

9

46.8

48.4

50.5

66

1.6

2.1

10

10

47.4

49.1

51.1

66

1.7

2.0

10

11

54.5

56.1

58.0

66

1.6

1.9

10

12

53.6

55.2

57.1

66

1.6

1.9

10

13

53.5

55.1

57.0

66

1.6

1.9

10

14

51.3

53.0

54.9

66

1.7

1.9

10

15

44.7

46.4

48.4

66

1.6

2.0

10

16

56.2

57.8

59.8

66

1.6

2.0

10

17

48.3

49.9

51.9

66

1.6

2.0

10

18

45.3

46.9

48.9

66

1.6

2.0

10

Receiver
a
Location

Existing
(2012)

No Action
(2032)

Proposed
Action
(2032)

1

48.9

50.5

52.8

2

54.6

56.4

3

52.2

4

WSDOT
Maximum Noise
Level Criterion
(dBA)

a

See Figure 16 for residential receiver locations.
Source: DSA 2012

The data in Table 17 represent the worst-case condition, i.e., with all waste being hauled by
trucks. If some waste would be hauled by train, the predicted truck traffic noise levels would
be lower than those shown in Table 17 because fewer truck trips would be required. Train
noise is described above, under Rail Traffic.
The data in Table 17 show that predicted future noise levels for the Proposed Action, as well
as the No Action alternative, would be higher than under current conditions but would not
exceed the WSDOT criteria for noise impacts. Neither alternative would have noise impacts
on residences along the truck haul route.

3.7.2.1.4

Leachate Transfer

During the first year or two of landfill operation, CLTTS trucks or trains used to transport
waste to the landfill would backhaul the leachate back to the Weyerhaeuser mill in Longview.
The impacts of those trips are described above under Rail Traffic and Truck Traffic.
Additional trips, and associated noise, would not be generated. The leachate haul route
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beyond Headquarters Road would be along either I-5 or Pacific Avenue North into KelsoLongview and then urban arterials through the urban area to the Weyerhaeuser mill. Given
the urban character of this route and the relatively higher background noise levels, noise
impacts would be unlikely to occur.
As described in Section 2.5.2.4.10, the leachate pipeline would be constructed along the East
Kelso Route, which is approximately 15 miles long. The underground pipeline would have no
long-term noise impacts. However, during pipeline construction, noise from construction
equipment and operations would be noticeable at receptors along the construction route.
Because the impacts would be temporary, they would not be considered significant.

3.7.2.2
3.7.2.2.1

No Action
Landfill Construction and Operation

No new construction is expected under the No Action alternative except for construction of
new landfill cells as existing cells are filled. Noise generated by landfill activities would be
similar to existing conditions and less than under the Proposed Action.
If Cowlitz County does not purchase Headquarters Landfill, a third party may purchase the
landfill and may convert it to an MSW landfill. Should that be the case, landfill operation and
construction impacts, as well as traffic impacts, would be similar to those described for the
Proposed Action.

3.7.2.2.2

Rail Traffic

Under the No Action, it is expected that rail traffic would remain much as it is today: an
average of one round-trip train per day with sometimes two trips per day during the wetter
months (October through May) to backhaul leachate. Train noise levels would be similar to
existing conditions, so no noise impact would occur.

3.7.2.2.3

Truck Traffic

As shown in Table 17, traffic related to the No Action alternative would not exceed the
WSDOT criteria for noise impacts and would not have noise impacts on residences along the
truck haul route. At all measured noise receptors, traffic noise along the haul route would be
higher than under existing conditions but lower than under the Proposed Action.

3.7.3

Mitigation

Neither alternative would have significant noise impacts according to regulatory requirements
or federal guidelines; therefore, no mitigation is required.

3.7.4

Significant Unavoidable Adverse Impacts

According to the results of the noise analyses, neither alternative would result in significant
unavoidable adverse noise impacts.
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3.8 Land and Shoreline Use
This section describes the potential impacts on land and shoreline use in and around the
project area as a result of the Proposed Action and the No Action alternative. This section
also highlights Cowlitz County‘s applicable zoning and comprehensive plan policies and
describes the extent to which the alternatives are compatible with nearby land use and
consistent with the County‘s plans and policies. Detailed consideration of factors that affect
compatibility with adjacent land and shoreline use, such as air quality and odor, water
quality, transportation, and aesthetics, are discussed in other sections of this EIS.
Information in this section is taken in part from the land use analysis in Headquarters Camp
Solid Waste Disposal Facility Final EIS (Cowlitz-Wahkiakum Health District 1992), the Cowlitz
County Comprehensive Plan (Cowlitz County 1981), the Cowlitz County Code (Cowlitz County
2010a), and Comprehensive Plan Update Vision and Guiding Principles (Cowlitz County
2010b).This section also addresses the proposed leachate pipeline, which was not addressed
in the 1992 Final EIS.

3.8.1

Affected Environment

3.8.1.1

Land Use

Headquarters Landfill is currently operated as a regional, limited-purpose landfill. The
total site area is approximately 611 acres, which includes a 308-acre landfill footprint;
approximately 5 acres of office, operations, and maintenance areas west of the landfill
area; and 298 acres of buffer zone between the landfill footprint and the surveyed property
boundary. Approximately 90 acres of the permitted landfill footprint have been filled, cleared,
and/or prepared for future disposal activity. The remainder of the 308-acre landfill footprint is
managed as commercial timberland.
The 298-acre landfill buffer zone is characterized by forested timberlands, logged areas with
underbrush, and wetlands, and includes landfill roadways and 50 acres of support facilities
(e.g., leachate pond, rail transfer facility, stormwater control, etc.). The remainder of the
298-acre landfill buffer zone is also managed as commercial timberland. A buffer zone is
defined in WAC 173-351 as that part of a facility that lies between the active area and
the property boundary. Headquarters Landfill lies within the approximately 435,000-acre
St. Helens Tree Farm, which is owned and managed by the Weyerhaeuser Company.
Zoning at Headquarters Landfill and on the surrounding properties is not designated (i.e.,
un-zoned). The County‘s comprehensive plan land use designation for Headquarters Landfill
and surrounding area is Forestry-Open Space (Cowlitz County 1981). The stated purpose of the
Forestry-Open Space land use designation is to conserve forest lands to ensure the capacity,
productivity, and soil composition of the land for long-term commercial production of forests.
Land surrounding the landfill site is in commercial forest use.
The Headquarters Landfill site is bordered on its north edge by the Columbia & Cowlitz Railway
and Patriot Woods Railroad, owned by Patriot Rail Corp. The Weyerhaeuser 1600 Road, which
transected the landfill, has been relocated along the southern edge of the landfill to facilitate
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landfill development under both the Proposed Action and No Action alternative. The 1600 Road
extends easterly into the St. Helens Tree Farm.
Rural residential uses occur along the eastern portion of Headquarters Road and along South
Silver Lake Road. The nearest residential property is approximately 1 mile from the landfill.
More rural residences, at slightly higher density, are located farther from the landfill site
along South Silver Lake Road between Headquarters Road and State Route (SR) 504, and west
of Silver Lake, which lies approximately 2 miles north-northwest of the landfill site. Several
residential communities are along the north shore of Silver Lake, including at Waldron Island,
Streeters, and Silverdale, which are approximately 3.5 to 4 miles from the landfill site. The
town of Castle Rock, with a population of 1,995, lies approximately 5 miles northwest of the
landfill site.
Land uses along the proposed truck route between the Waste Control Recycling, Inc., transfer
station in Longview and Headquarters Landfill are both urban and rural. The truck route
lies within urban industrial and commercial uses along Third Avenue, First Avenue, and
Allen Street in Longview. As the route follows the interstate right-of-way along I-5, it passes
urban and rural residential, and commercial land uses. Between I-5 and Headquarters Landfill
along Headquarters Road and South Silver Lake Road, adjacent land uses include scattered
residential development, as discussed above, and forested lands, open spaces, and
commercial timberlands. The existing Patriot Rail line serving the landfill passes through
commercial, industrial, residential, forested, and open space areas between Longview and
the landfill.

3.8.1.2

Recreation

Seaquest State Park is on the northwest shore of Silver Lake, approximately 4 miles from
the landfill. Several private, lakeside resorts are also on the north shore of Silver Lake, with
distances from the landfill site ranging between 3.5 and 4.5 miles. The closest national park,
Mount Rainier National Park, is more than 60 miles to the northeast. Mount St. Helens
National Monument is over 25 miles to the east.
No developed recreation facilities exist within the permitted landfill area, in the landfill
buffer, or within the surrounding Weyerhaeuser-owned St. Helens Tree Farm. Weyerhaeuser
allows some public access, on a regulated basis, for informal recreation (e.g., hunting, berry
picking, sightseeing) on the St. Helens Tree Farm. No public access is allowed on the
Headquarters Landfill site.

3.8.1.3

Land Use Plans and Policies

Relevant plans and policies include but are not limited to the Cowlitz County Comprehensive
Plan (Cowlitz County 1981), land-use-related provisions of the Washington State Minimum
Functional Standards (which were in effect when the landfill was built) and the Washington
State Criteria for Municipal Solid Waste Landfills (which apply to the landfill‘s proposed
operations), and the Cowlitz County 2011 Solid Waste Management Plan (Cowlitz County
2012a). County plans and policies also regulate critical areas, which are described in
sections 3.8.1.4 and 3.8.1.6 below, and also regulate land uses and activities along shorelines
associated with marine waters, lakes 20 acres and greater in area, and rivers and streams
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having a mean annual flow of 20 cubic feet per second or greater. Shoreline policies and
regulations are described in sections 3.8.1.5 and 3.8.1.6, below.

3.8.1.4

Critical Areas

Cowlitz County manages critical areas as required by the state Growth Management Act,
under Cowlitz County Code chapters 19.15 - Critical Areas Protection Ordinance and 16.25 –
Floodplain Management. The ordinances establishing those code chapters were adopted by
the County in 2009. Resources defined as critical areas include wetlands, fish and wildlife
habitat, frequently flooded areas, floodplains, aquifer recharge areas, and geologically
hazardous areas.
Critical areas at the landfill site include wetlands and fish and wildlife habitat. The landfill
site lies within a large area of the County mapped as a moderate sensitivity critical aquifer
recharge area. Landfills, ―including hazardous or dangerous waste, municipal solid waste,
special waste, wood waste, and inert and demolition waste landfills‖ are listed as a
prohibited use in Section 19.15.160.F. in moderate and severe sensitivity critical aquifer
recharge areas. The existing Headquarters Landfill was developed and operated before the
adoption of the County‘s critical areas regulations and is, therefore, a lawfully established,
non-conforming use.

3.8.1.5

Shorelines Management Master Program

The Headquarters Landfill site is located in the Sucker Creek watershed, which drains into
Silver Lake approximately 2 miles north-northwest of the landfill. The creek itself is not
on the landfill site nor is it a shoreline of the state. Part of the Southern Tributary of Sucker
Creek was relocated around the western margin of the landfill site during previous landfill
construction.
Headquarters Landfill is not within 200 feet of a shoreline of the state (WAC 173-18-040).
Silver Lake, approximately 2 miles away, is the nearest shoreline of the state.

3.8.1.6
3.8.1.6.1

Leachate Transfer
Land Use

Land use along the leachate pipeline route is resource and low-density residential along
Headquarters Road. Along Pacific Avenue North, land use changes from low-density
residential in the north portion to higher density residential and commercial-industrial near
and in the Kelso-Longview urban area where the pipeline would connect with the existing
wastewater collection system.

3.8.1.6.2

Critical Areas

The leachate pipeline route extends through designated critical areas under Cowlitz County
jurisdiction and under City of Kelso jurisdiction. Utility lines (excepting electric substations),
which would include the leachate pipeline, when placed within an improved right-of-way, are
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exempt from critical area provisions (Cowlitz County Code Section 19.15.070.E., City of Kelso
Code Section 18.20.030.E.).
Utility lines proposed in locations outside of improved rights-of-way must conform to critical
area requirements. An approximately 1,800-foot-long segment of the pipeline route between
Pacific Avenue North and Holcomb Road, in unincorporated Cowlitz County, lies outside of an
improved right-of-way. Another segment, approximately 200 feet long and within the Kelso
city limits, lies partly outside of an improved right-of-way. In general, proponents of activities
that may be located in critical areas are required to determine the presence and location of
critical areas and then meet performance standards that typically focus on minimizing the
extent of physical disturbance within identified critical areas, designing and constructing
proposed structures/facilities to be stable over the long term, and restoring or mitigating any
disturbance that may be permitted.

3.8.1.6.3

Shorelines Management Master Program

The leachate pipeline route extends through shorelines under the jurisdiction of Cowlitz
County (Ostrander Creek) and through shorelines under the jurisdiction of the City of Kelso
(Coweeman River). Cowlitz County, and the City of Kelso by adoption (Section 18.08.010
Kelso Municipal Code), regulate development along shorelines under the policies and
regulations contained in the Cowlitz County Shorelines Management Master Program (Cowlitz
County 1977). The Shorelines Management Master Program contains the following policies
related to utilities:
a) Upon completion of installation/maintenance projects on shorelines, banks should
be restored to pre-project configuration, replanted with native species, and provided
maintenance care until the newly planted vegetation is established.12
b) Whenever these facilities must be placed in a shoreline area, the location should
be chosen so as not to obstruct or destroy scenic views. Whenever feasible, these
facilities should be placed underground, or designed to do minimal damage to the
aesthetic qualities of the shoreline area.
c) To the extent feasible, local government should attempt to incorporate major
transmission line rights-of-way on shorelines into their program for public access to,
and along, water bodies.
d) Utilities should be located to meet the needs of future populations in areas
planned to accommodate this growth.
The following shoreline regulations apply to utilities:

12

The Cowlitz County critical areas protection ordinance requires that a contingency plan be submitted
as part of the mitigation plan for utility installation/maintenance in critical areas, including shorelines.
Cowlitz County Code 19.15.170.F.2.b. requires a ―contingency plan in the event the stated objectives
are not accomplished.‖
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Utilities are permitted in Conservancy, Rural, and Urban districts and prohibited in Natural
districts. In addition:
2) Any person proposing to install or construct a utility system shall apply for a
permit.
3) A permit may be granted subject to the following regulations:
a) All such utility systems shall be underground unless such undergrounding would not
be feasible.
b) Where such utility systems occupy shoreline areas, clearing necessary for
installation or maintenance shall be kept to the minimum width necessary to prevent
interference by trees and other vegetation with the proposed transmission facilities.
c) Upon completion of installation of such utility systems or of any maintenance
project which disrupts the environment, the disturbed area shall be regraded to
compatibility with the natural terrain and replanted to prevent erosion and provide
an attractive, harmonious vegetation cover.
4) Utility hookup linkages to shoreline use facilities [or activities] shall be
underground where feasible.

3.8.2

Impacts

3.8.2.1

Proposed Action

3.8.2.1.1

Changes in Land Use

Under the Proposed Action to permit Headquarters Landfill as an MSW landfill, the potential
impacts on land and shoreline use would not differ materially from what is described in the
1992 Final EIS (Cowlitz-Wahkiakum Health District 1992). While the permitted use of
Headquarters Landfill would change from a limited-purpose landfill to an MSW landfill, the
Proposed Action would not change the permitted landfill footprint.
Ongoing landfill development activities for the Proposed Action would continue in largely the
same manner, in the same sequence, and at the same scale as the development activities
planned for the existing use of the landfill, with some exceptions. Under the Proposed Action,
a landfill gas management system would be installed for cells to be filled in the future. The
landfill gas management system would include horizontal and vertical collection and an
enclosed flare for gas destruction (Figure 10). The proposed system differs from the existing
landfill facilities development plan. The landfill gas management system could support
development of an energy recovery facility in the future. Although a gas-to-energy facility is
not part of the Proposed Action, it may be proposed in the future, at which time it would go
through separate permit evaluation and public review.
The rate at which the proposed landfill would accept waste could be greater than that of
the existing landfill, with a corresponding increase in the rate of land clearing and landfill
development. However, such activities are still expected to occur over the long-term life of
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the landfill, currently anticipated at up to 100 years. The total area to cleared and developed
would be the same as for the No Action alternative.
Weyerhaeuser has operated Headquarters Landfill within a buffer zone with a minimum width
of 150 feet. Under WAC 173-351-140(3)(b), the buffer zone (i.e., that area between the
active area if the landfill and the property boundary) must be at least 100 feet wide. Cowlitz
County proposes to maintain all existing buffer zones and widths under the Proposed Action,
in accordance with applicable regulations and with the proposed landfill operations plan and
the landfill development plan, as revised. Some areas in the buffer zone are proposed to
change from undeveloped to active leachate holding and stormwater management units.
Those areas represent approximately 9 acres, or approximately 3 percent of the buffer
area and 1.5 percent of the total 611-acre landfill site. Overall, the Proposed Action is not
expected to result in a significant change in uses of the landfill buffer compared to the
No Action alternative.
Under either the Proposed Action or No Action alternative, the landfill would be an open
space, covered with shrubs and grasses, following final closure of the landfill. In both cases,
future use of the land for forestry would be precluded. Under both the Proposed Action and
No Action alternative, land uses on property surrounding the landfill property are expected to
remain in commercial forest use. Neither alternative would induce conversion of the land to
other land uses.

3.8.2.1.2

Changes in Shoreline Use

No part of the landfill site is in or within 200 feet of a shoreline of the state. Therefore, no
changes in shoreline use would occur on the landfill site under the Proposed Action. The
Proposed Action would not affect shoreline uses along Sucker Creek or at Silver Lake, and
would not affect any watershed used for municipal drinking water.

3.8.2.1.3

Impacts on Recreation

Under the Proposed Action, no formal or informal recreation use would be allowed on the
active landfill site, as is the case with the current restrictions applied to the site as a limitedpurpose landfill. After closure of the landfill, some informal recreation may be allowed on
portions of the landfill site, though some portions of the landfill site would be closed to
informal recreation after final closure of those areas.
The Proposed Action would have no effect on the informal recreation (e.g., hunting, berry
picking, sightseeing) occurring on the St. Helens Tree Farm. Access to the St. Helens Tree
Farm property via the Weyerhaeuser 1600 Road would continue under both the Proposed
Action and No Action alternative.

3.8.2.1.4

Consistency with Land Use Plans and Policies

The Proposed Action is consistent with the Cowlitz County Comprehensive Plan (1981),
the Comprehensive Plan Update Vision and Guiding Principles (Cowlitz County 2011),
the Cowlitz County Code (Cowlitz County 2010a), the 2011 Solid Waste Management Plan
(Cowlitz County 2012a), and the County‘s critical area ordinance (Cowlitz County 2009). The
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landfill is consistent with the County‘s Shorelines Management Master Program (Cowlitz
County 1977). The Proposed Action is consistent with the Criteria for Municipal Solid Waste
Landfills of WAC Chapter 173-351. The following subsections provide additional information
related to consistency with the relevant plans and policies.

3.8.2.1.4.1

Cowlitz County Comprehensive Plan

Headquarters Landfill is located in an unzoned area designated Forestry-Open Space in the
Cowlitz County Comprehensive Plan (Cowlitz County 1981). Overarching goals of the ForestryOpen Space classification are to:


Conserve forest lands to ensure the capacity, productivity, and soil composition of the
land for long-term commercial production of forests



Conserve open spaces so that present and future generations will enjoy the benefits
that open spaces provide

The 1992 Final EIS (Cowlitz-Wahkiakum Health District 1992) concluded that the use of
Headquarters site for a landfill was consistent with the intent of the Cowlitz County
Comprehensive Plan. Similarly, the Proposed Action is consistent with the intent of the
Comprehensive Plan in that the landfill site is in an unzoned area of the County, designated
Forestry-Open Space in the Comprehensive Plan (Cowlitz County 1981).
Approximately 5 acres of land at Headquarters Camp, west of the landfill site, contains
landfill support facilities, that is office, operations, and maintenance areas. The land is
unzoned, but designated as RR-2 (Rural Residential-2) in the Comprehensive Plan. Because
the land is unzoned, its use is not regulated. Associated with the Proposed Action, the County
has negotiated an easement for a replacement septic drain field for the support facilities. A
new septic drain field is not proposed at this time and would only be installed if the existing
septic system fails. Acquisition of the easement is not subject to land use review. Should a
replacement septic drain field at this location be proposed in the future, land use and permit
requirements would be determined and addressed at that time.
Cowlitz County is in the process of updating its comprehensive plan. The process will continue
throughout most of 2013 (Cowlitz County 2013). It is unknown at this time whether the plan
designation of the Headquarters Landfill site would change as a result of the plan update.

3.8.2.1.4.2

Cowlitz County Solid Waste Management Plan

The County‘s 2007 Solid Waste Management Plan (Cowlitz County 2007) noted that, at that
time, Headquarters Landfill was a private facility owned and operated by Weyerhaeuser
and would require new permits to accept MSW. The plan stated that ―changes in local and
regional conditions may warrant investigation of this potential option in the future.‖
In accordance with the Washington State requirement in RCW 70.95.110 that each county‘s
comprehensive solid waste management plan be reviewed and updated, if necessary, at
least every 5 years Cowlitz County has updated its solid waste management plan. The plan,
adopted in 2012, recommends that MSW disposal at Headquarters Landfill be considered
before disposal at an out-of-county landfill is considered. As a result, the Proposed Action is
consistent with the 2011 Solid Waste Management Plan (Cowlitz County 2012a).
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3.8.2.1.4.3

State Criteria for Municipal Solid Waste Landfills

In 1993, Weyerhaeuser received permits to develop and operate Headquarters Landfill as
a limited-purpose landfill under WAC 173-304 (and now WAC 173-350). As a measure of
additional environmental protection, Weyerhaeuser elected from the outset to construct and
operate the facility substantially in accordance with the higher standards applicable to MSW
landfills (WAC 173-351).
Washington Administrative Code Chapter 173-351, Criteria for Municipal Solid Waste Landfills,
specify the following locational standards that are applicable to the Proposed Action:


No new MSW landfill unit or expansion can be located within a US Fish and Wildlife
Service designated area for endangered or threatened species.



The active area of any new MSW landfill unit or expansion cannot be located within
100 feet of the property line of unzoned land or land zoned non-residential; the active
area cannot be located within 250 feet of the property line of adjacent residentially
zoned land existing at the time of purchase of the landfill. Any new MSW landfill unit
or expansion must be located in compliance with locally-adopted land use plans or
zoning requirements.



No new MSW landfill unit or expansion can be located within 1,000 feet of a state or
national park.

Headquarters Landfill is not in a US Fish and Wildlife Service designated area for endangered
or threatened species. The active landfill area is not, and will not be under the Proposed
Action, closer than 100 feet to the property line or closer than 250 feet to land zoned for
residential use. The landfill is not at variance with any locally-adopted land use plan or
zoning requirement (i.e., the Cowlitz County Comprehensive Plan and Cowlitz County Code
Title 18). The Proposed Action is consistent with the Cowlitz County Solid Waste Management
Plan. Seaquest State Park, located at 3030 Spirit Lake Highway, Castle Rock, is the closest
state park and is approximately 4 miles north-northwest of the facility. Mount Rainier
National Park is more than 60 miles to the northeast of the landfill, and Mount St. Helens
National Monument is more than 25 miles to the east.
In addition, WAC Chapter 173-351-130(4)) requires that MSW landfills not be located in
wetlands unless compliance with Section 404 and other applicable state and federal
regulations can be demonstrated. Development of Headquarters Landfill to date has included
filling of 11.9 acres of wetlands. In 1993, pursuant to a Section 404 individual permit (Permit
#OYB-4-013812) issued by the USACE, Weyerhaeuser implemented compensatory mitigation
for the entire projected wetland fill. Since 1993, various changes have occurred in regard to
wetland impacts and mitigation (see Water section). In April 2012, USACE issued a letter to
Weyerhaeuser in response to the company‘s request for USACE determination of the status of
wetland mitigation on the site. In its letter, USACE stated that Weyerhaeuser had fulfilled all
of its mitigation requirements with the following exceptions:


Replacement acreage for 1.4 acres of wetland that USACE has concluded were not and
cannot be successfully created on the east portion of the site. USACE also concluded
that mitigation for temporal losses of wetland functions is unnecessary because the
wetland impacts associated with the 1.4 replacement acres has not yet occurred.
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Off-channel ponds that were constructed in the vicinity of the Southern Tributary to
Sucker Creek, while currently functioning appropriately, have inlet channels that
USACE concluded were prone to erosion and sedimentation that can cut off fish access
to the ponds. USACE is requiring that the ponds and inlet channels be monitored at
least once every 5 years and remedial action taken if the ponds are found to be not
properly functioning.

USACE in its letter also stated the following:


USACE will not require a modification of the existing Section 404 permit for the
landfill to accept MSW.

3.8.2.1.5

Cowlitz County Critical Areas Protection Ordinance

The Proposed Action would not result in impacts to wetlands and fish and wildlife habitat that
differ from impacts allowed for the existing Headquarters Landfill. Therefore, the Proposed
Action would not be affected by the County‘s critical areas regulations.
The proposed conversion of Headquarters Landfill from a limited-purpose landfill to an MSW
landfill would not result in a change to the existing type of land use (landfill) on the site, and
the proposed conversion, which would not increase the permitted landfill footprint, would not
result in an expansion of the existing facility. For these reasons, the proposed MSW landfill
would continue to be a lawfully established, non-conforming use under the County‘s critical
areas regulations.

3.8.2.1.6

Cowlitz County Shorelines Management Master Program

The landfill is not located within or less than 200 feet from a shoreline regulated under
the County‘s shoreline program, and therefore, the landfill‘s consistency with shoreline
regulations is not relevant. Consistency of the potential leachate pipeline with shoreline
policies and regulations is discussed in Section 3.8.2.1.8 below.

3.8.2.1.7

Higher Waste Volumes

Higher annual waste volumes than anticipated could occur under the estimated long-term
maximum of 700,000 tons per year. The level of activity at the landfill site and traffic
along Headquarters Road would be greater than the level of activity that would occur with
expected waste volumes, but land use impacts would be substantially the same as those
described above.

3.8.2.1.8

Leachate Transfer

3.8.2.1.8.1

Changes in Land and Shoreline Use

Construction activity would result in a temporary increase in activity and some short-term
disruption to access to land and shoreline uses adjoining the pipeline corridor. However,
the duration of construction at any one location would be brief—several days at most—and
impacts to land and shoreline uses along the pipeline corridor would not be significant. The
extent of land and shoreline use impacts, while insignificant, would be somewhat greater
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with cut-and-cover construction than directional drilling. After construction is completed,
there would be no significant long-term changes to land and shoreline use.

3.8.2.1.8.2

Critical Areas Ordinances

The leachate pipeline, where proposed to be installed in an improved public right-of-way,
would be exempt from provisions of Cowlitz County Code Chapter 19.15 – Critical Areas and
City of Kelso Code Chapter 18.20 – Critical Areas. Nearly all (approximately 97 percent) of the
proposed pipeline alignment is within improved public rights-of-way One 1,800-foot portion of
the proposed pipeline route that is not within an improved right-of-way lies in unincorporated
Cowlitz County. Therefore, approval by Cowlitz County Building and Planning may be
necessary under critical area provisions, and the design of the pipeline in that area would
then need to meet required performance standards. Another 200-foot portion of the proposed
pipeline route, within Kelso city limits, is partly outside of improved right-of-way and may
require a critical areas assessment. Permit requirements will be determined by the City of
Kelso following pipeline final design, which will include geotechnical and other evaluations.
While the critical areas ordinance standards do not apply to most of the pipeline alignment,
the proponent plans to include many design and construction details that will serve to
mitigate impacts in critical areas that might otherwise occur. They include:


Construction BMPs will be implemented in accordance with the Stormwater Manual
and Construction General Stormwater Permit.



The alignment is not planned to cross any known, unimproved active landslide or
geologically hazardous areas. Additional geotechnical evaluation of landslide potential
is planned for final design.



Mitigation of potential soil movement or other pipeline disturbances will be evaluated
during final design, in finalizing the pipeline alignment, material, and construction
details.



HDPE, the proposed pipeline material, is flexible and resistant to fatigue, making
it well suited for dynamic soil conditions including areas prone to slides and
earthquakes.



HDPE is corrosion resistant and has a long history of use for potable water, sewerage,
and industrial applications. It is highly resistant to the range of chemicals and pH
conditions found in typical sewer applications such as the one proposed for the
leachate pipeline. HDPE pipe will not corrode, tuberculate, or support biological
growth.



The service life of an HDPE pipe is conservatively estimated to be at least 50 years.

Soils in the vicinity of the 1,800-foot segment of the pipeline route near Rocky Point that is
not within improved public rights-of-way are designated as having moderate sensitivity
and are, therefore, regulated as Critical Aquifer Recharge Area. A Level 1 hydrogeologic
assessment (Tuppan Consultants 2013a) was conducted to assess whether future beneficial
uses of the aquifer below and down-gradient of the proposed pipeline could be adversely
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affected by the pipeline. The assessment is in Appendix E of this Final EIS. The assessment
determined that the Critical Aquifer Recharge Area is the only regulated critical area in this
segment of the pipeline route. While there are other potential critical areas in the vicinity
of the segment, they would not be disturbed by pipeline construction. In addition, the
assessment concludes that the pipeline, including construction, would not adversely affect
aquifer recharge and is not likely to cause degradation of the aquifer (Tuppan Consultants
2013a). The pipeline would comply with relevant critical areas ordinance provisions.
Approximately 200 feet of the pipeline route, between Holcomb Road and Minor Road and
within Kelso city limits, is partly outside of improved right-of-way. A critical areas assessment
may be required by the City of Kelso for pipeline installation in this area, depending upon
evaluations conducted during final pipeline design.

3.8.2.1.8.3

Shorelines Management Master Program

Because the pipeline would cross Ostrander Creek and would extend along the shoreline of
the Coweeman River, a shoreline permit would be required from Cowlitz County and from
the City of Kelso. Within these shorelines under the jurisdictions of Cowlitz County and
the City of Kelso, utilities are a permitted shoreline use subject to standards described in
Section 3.8.1.5.
Based on the preliminary design information available for the pipeline, it is likely that the
proposed pipeline can conform to shoreline performance standards and requirements.

3.8.2.1.8.4

Right-of-Way

Nearly all of the proposed pipeline alignment is within Cowlitz County or City of Kelso rightsof-way. Both jurisdictions require right-of-way permits for utility construction within public
rights-of-way. The proponent would apply for and obtain these permits prior to pipeline
construction.

3.8.2.2

No Action

Under the No Action alternative, Weyerhaeuser would likely sell the landfill to a third party,
with the assumption that it would continue to be operated as a limited-purpose landfill, with
no impacts on existing land and shoreline use.

3.8.3

Mitigation

No mitigation is proposed or required for impacts resulting from the Proposed Action. For
the leachate pipeline, potential impacts on critical areas and designated shorelines that are
not avoided would be mitigated through compliance with required performance standards.

3.8.4

Significant Unavoidable Adverse Impacts

No significant unavoidable adverse impacts on land or shoreline uses are expected to occur.
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3.9 Aesthetics
This section describes the potential impacts on visual quality and aesthetics in and around
the project area as a result of the Proposed Action and No Action alternative. The physical
landfill development profile analyzed in the aesthetics section of Headquarters Camp
Solid Waste Disposal Facility Final EIS (Cowlitz-Wahkiakum Health District 1992) included
an expected maximum final height of 1,250 feet elevation. The current proposal, at
1,270 = feet, is similar; thus, the potential impacts from the landfill on the general visual
quality and aesthetics of the area remain essentially as described in the 1992 Final EIS.
Therefore, this section does not repeat the bulk of the original analysis, but focuses on the
potential aesthetic impacts on the surrounding areas, which have been further developed
since 1992, as well as along the leachate pipeline alignment.

3.9.1

Affected Environment

Headquarters Landfill is currently managed as a limited-purpose landfill. The total area of the
site is approximately 611 acres within the site survey boundary, which includes 308 acres of
permitted landfill area; approximately 5 acres of office, operations, and maintenance areas
west of the landfill area; and 298 acres of buffer zone between the landfill footprint and
the surveyed property boundary. The buffer zone includes landfill roadways and 50 acres of
support facilities (e.g., leachate pond, rail transfer facility, stormwater control, etc.).

3.9.1.1

Landfill Site

Topographically, the overall site is gently rolling to moderately sloped, and north-facing. The
average slope over the site is 10 to 15 percent, with the steepest slope at 40 percent. The
308-acre landfill area consists of 22 planned disposal cells. Cells 1 through 5 (Cell 5 comprises
two sub-cells) and associated infrastructure are in the western and southwestern portions of
the site. They comprise approximately 90 acres and are currently either filled and capped,
active disposal area, soil storage/borrow area, or prepared for future waste disposal. Cells 1
through 5 are cleared of trees and covered with soil and native grasses, or with temporary
plastic cover. The southwestern area of the site (closed Cell 1 and active Cell 2) rises to
approximately 1,060 feet above msl. The lowest elevation on the site, at about 860 feet, is
on the site‘s northern boundary. Approximately 11.9 acres of forested wetlands, created as
mitigation for original development of the landfill, lie in the southwestern portion of the site.
The 5-acre office, operations, and maintenance area contains trailers and small buildings
characteristic of the logging operations that originated at the site. The northwestern portion
of the site contains the rail transfer facility, stormwater sedimentation/detention basin,
biofiltration basin, and leachate storage pond. Other portions of the northwestern area either
have been cleared and covered with grasses, or remain forested. The eastern and southern
portions of the site remain forested, with service or logging roads traversing the site.
Trucks carrying logs harvested from the St. Helens Tree Farm use the unpaved Weyerhaeuser
1600 Road, which has been relocated to the southern perimeter of the landfill to enable
development of landfill cells in the near future. Visually, the forested portions of the site are
similar to the areas surrounding the landfill site on all sides. They are characterized by second-
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and third-growth Douglas-fir, interspersed with logged and replanted areas typical of current
forest practices.

3.9.1.2

Community Character

Areas west and northwest of the landfill are rural in character, consisting primarily of large
areas of open space and commercial timberland, with winding roads and dispersed residences
on parcels of greater than 1 acre and, in many cases, more than 5 acres. The areas are
generally quiet, with local traffic at low vehicular volumes of between 200 and 1,000 vehicles
per day. The areas south and east of the landfill are exclusively commercial timberland at
various stages of re-growth. Due to the presence of active commercial timberlands, logging
trucks and other machinery, along with recreational visitors, use the area‘s roadways daily to
access the St. Helens Tree Farm and adjacent areas.
Silver Lake lies about 2 miles north-northwest of the landfill. The areas surrounding Silver
Lake are characterized by large open spaces, with winding roads and some residences, with
most residential areas rural residential in character. The north and east shores of the lake
include various recreational and resort uses that attract seasonal visitors, making summer
months more active and winter months less active.
Since the general visual quality and aesthetics of the area were described in the 1992 Final
EIS (Cowlitz-Wahkiakum Health District), some additional residential development has
occurred along South Silver Lake Road and on roads that extend from South Silver Lake
Road, west of the landfill. Between 1992 and today, some new residential development
has occurred on Blue Mountain Road, Comanche Drive, Porcupine Lane, and Kiowa Drive,
all of which extend north of South Silver Lake Road. South of South Silver Lake Road,
some residential development has occurred on Frye Road and Upper West Road. All of the
developments are single-family homes. They have a typical rural residential character, with
larger parcels, a low housing density, and forested buffers between houses.

3.9.1.3

Site Viewsheds

The viewsheds for the Proposed Action extend in all directions from the existing landfill.
However, as was the case at the initiation of the original landfill development in 1993, lands
to the east and south are not accessible to the public. The lands are owned by Weyerhaeuser
Company and will continue to be used as commercial timberland. The viewsheds accessible to
the public are generally to the west and north of the site.
Publicly accessible areas with potential views of the landfill include some areas along the
Spirit Lake Highway (SR 504), some private homes on Walden Island and the south-facing hills
north of SR 504, the surface of Silver Lake, and some points around the Mount St. Helens
Visitor Center. Other areas with potential views of the landfill include a few locations along
South Silver Lake Road, some homes served by Headquarters Road, and some homes served
by South Silver Lake Road, including the newer residential developments described above.
Almost all of these viewpoints view the site from a distance of more than 3 miles.
Some of the publicly accessible areas, such as along South Silver Lake Road and Headquarters
Road, as well as some private residences and including the closest newer residences, are
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approximately 1 mile of the landfill. The primary views from the older residences along South
Silver Lake Road closest to the landfill are north to Silver Lake. The primary views from the
newer residences served by South Silver Lake Road on Blue Mountain Road, Comanche Drive,
and Redhawk Drive vary, depending on the residence, but include views north-south and eastwest. All parcels have obstructed views of the landfill due to vegetation in various stages of
growth and hills between the viewpoint and the landfill.
Interstate 5 is approximately 5 miles west of Headquarters Landfill within the Cowlitz River
valley. Views of the landfill from I-5 are obstructed by dense vegetation, rolling topography,
and a bluff approximately 900 feet in height.

3.9.1.4

Leachate Transfer

Views of the proposed pipeline route are generally limited to properties adjacent or close to
the route. The pipeline route extends primarily along road rights-of-way which are visually
dominated by the road itself and the associated vehicular activity.
Approximately 1,800 feet of the pipeline route near Rocky Point is not within improved rightsof-way. The northern part of the segment is at approximately the same grade as I-5; the
alignment then travels upslope within WSDOT property before crossing onto a privately owned
parcel and then connecting back into the improved Holcomb Road right-of-way. Vegetation
along the alignment is a mix of second-growth deciduous and coniferous forest interspersed
with non-forested herbaceous and shrubby vegetation in abandoned or lightly-used roadways
and in the vicinity of the few residences in the area.
Another short (200-foot-long) segment of the pipeline route, between Holcomb Road and
Minor Road, is partly outside of improved rights-of-way. The segment begins just east of
the Holcomb Road undercrossing of I-5. The western part of the segment crosses a sparsely
vegetated cut slope associated with the Holcomb Road undercrossing. The eastern, upper part
of the segment crosses an area vegetated with grass and some deciduous and evergreen trees
along Minor Road.

3.9.2

Impacts

3.9.2.1

Proposed Action

3.9.2.1.1

Changes to the Visual Character of the Site

Under the Proposed Action, the addition of MSW to the industrial waste stream already being
disposed at the landfill would introduce materials of different colors, shapes, textures, and
densities. During active landfilling and prior to application of daily cover, wind-blown litter
of less dense materials, such as plastic bags and paper, could be distributed to non-active
portions of the landfill. Measures to contain wind-blown litter would be employed, including:


Prompt application of daily cover



Maintaining interim cover (e.g., plastic cover) in good repair



Permanent as well as portable containment fencing

July 2013
Cowlitz County Landfill Final Environmental Impact Statement

181



Daily site inspection



Onsite litter pickup, as needed



Offsite litter pickup (including along the haul route), according to the landfill plan of
operations



Final closure of slopes as they reach final grade

Such measures would reduce the potential for wind-blown waste to accumulate and create an
aesthetic nuisance, and would also help keep blowing litter from migrating off site.
The addition of MSW to the waste stream is likely to attract gulls and some other birds. Gulls
that visit the landfill would be attracted specifically to the active area where waste is being
landfilled, and are likely to fly above the active face at heights of about 100 feet or less. This
aerial flocking behavior could also occur as a result of harassment activities designed to
discourage gulls from the landfill. Gulls that aerially flock in this manner would extend the
―visual height‖ of the landfill above the final grade of 1,270 feet above MSL as the ground
surface of the landfill reached at least 1, 170 feet above MSL. The landfill surface would
reach a height of 1,170 feet during the final filling of Cell 10, which, under the anticipated
level of waste flow to the landfill, would occur in approximately the year 2040. After that
time, as landfill development proceeds, gulls may flock at an elevation above 1,270 feet. The
extent to which gulls would be visually evident would depend somewhat on the long-term
effectiveness of bird control measures undertaken as part of landfill operation. However, the
nearest residences are at least 1 mile distant from the landfill (and farther from Cell 10), and
visual impacts of gulls above the landfill at that distance would not be significant.

3.9.2.1.2

Changes to Community Character

Under the Proposed Action, the County would develop and operate Headquarters Landfill
as an MSW landfill and would continue to accept industrial wastes from Weyerhaeuser
and others. Municipal and industrial waste would be transported to Headquarters Landfill
by CLTTS vehicles or standard trucks, adding (in the worst case, that is, with the All
Truck transport option) approximately 86 truck trips per day along the South Silver LakeHeadquarters Road corridor, and rail would not be used to transport waste to the landfill.
With the Truck/Rail Mix transport option, approximately 40 truck trips per day would be
added and rail transport would be similar to existing conditions.
An increase in the use of trucks along the roads leading to the landfill could cause some
residents along the route, particularly in the more rural areas closer to the landfill, to
experience an altered sense of community character. Residents of all communities ascribe
certain beneficial attributes to their community based on individual perceptions, desires, and
beliefs. For residents of a rural community, benefits can include calmer surroundings, less
crime, natural scenery, less pollution, greater connection with neighbors, and a heightened
appreciation of working landscapes. Given the range of perceptions possible, it is difficult
to make generalizing conclusions about which benefits are primary among residents of the
community west and north of the landfill, or how the residents would be affected by the
Proposed Action. While some may find the increase in trucks a natural part of the character
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of an area adjacent to working commercial timberlands, others may find that it disrupts the
relative calm of their community compared to more urban residential areas.
All waste loads taken to the landfill are required to be covered, which should minimize the
generation of litter along the haul route. Unlike the County‘s Tennant Way Landfill, no selfhaul of waste to Headquarters Landfill would be allowed, allowing for a greater likelihood
that effective enforcement of the load cover requirement can occur.
As a consequence, the Proposed Action may create some adverse impact on community
aesthetic character for some residents. Because of the historical use of the Silver Lake Road –
Headquarters Road for truck traffic associated with timber production and landfill operation,
these impacts would not constitute a significant change or aesthetic impact.

3.9.2.1.3

Changes to Site Viewsheds

The Proposed Action would not increase the previously analyzed and permitted landfill
footprint but would increase the maximum final height analyzed in the 1992 Final EIS by
20 feet. Because of the greater final height and the steeper side slopes proposed on the
uphill (south) side of the landfill, the overall proposed profile of the final landfill would be
somewhat greater than the profile analyzed in the 1992 Final EIS. The resulting difference in
visual impact would be slight, however, and most of the potential impacts from the landfill on
the site viewsheds would remain essentially as described in the 1992 Final EIS.
As with the original landfill development in 1993, the areas to the east and south of the
landfill would not be significantly affected by the Proposed Action because those areas are
not accessible to the public. The land is owned by Weyerhaeuser and would continue to be
used as commercial timberland.
As described above, some additional residential development has occurred in areas to the
west and north of the landfill since 1992. In general, viewsheds for the newer residences may
include local views of adjacent commercial timberlands and regional views of area hills and
vistas. Some residences may have views of Mount St. Helens, depending on topography and
vegetation growth on nearby lands. Some of the viewsheds for the newer residences may
include portions of the landfill site. Most of the residences would view the landfill from a
distance of more than 3 miles. The newer residences that are closer to the landfill have
obstructed views of the landfill due to vegetation in various stages of growth as well as hills
between the viewpoint and the landfill.
Because some of the publicly accessible and private areas closer to the landfill with a
potential view of the site are surrounded by active commercial timberland, such as along the
roads extending north and south from South Silver Lake Road and Headquarters Road, the
degree to which views of the landfill are screened or not depends on orientation of the house
and logging cycles. Timber harvest may open up views of the landfill for some residences,
including newer residences, while progressive growth of the re-established forest would then
re-screen potential views of the site.
Lighting used at the landfill for construction and operation is described in the 1992 Final
EIS (Cowlitz-Wahkiakum Health District), and includes portable active area lighting, fixed
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lighting, and headlights on landfill equipment. While most of the lighting would be used
during limited hours and would be directed away from residences to the north and west
whenever possible, it is possible that some indirect light could be visible from distant
viewpoints, including from newer (post-1992) residences. The southern portion of the landfill
footprint, where active Cells 1 through 5 are located, is behind a ridge that obstructs the
view from the residential developments closest to the landfill.

3.9.2.2
3.9.2.2.1

No Action
Changes to the Visual Character of the Site

Under the No Action alternative, Weyerhaeuser would likely sell the landfill to a third party,
with the assumption that it would continue to be operated as a limited-purpose landfill with
similar operational practices. No changes in community character would be expected under
the No Action alternative.

3.9.2.2.2

Changes to Community Character

Under the No Action alternative, there would be no change in the community character under
the assumption that the landfill would continue to be operated as a limited-purpose landfill.

3.9.2.2.3

Changes to Site Viewsheds

Under the No Action alternative, landfill development would progress as described in the
current landfill operating plan, consistent with the 1992 Final EIS. In this case, because the
landfill development profile described and analyzed in the 1992 Final EIS would not change,
the potential impacts from the landfill on the general visual quality and aesthetics of the
area‘s viewsheds would remain as described in that EIS.

3.9.2.3

Higher Waste Volumes

Higher annual waste volumes than anticipated could occur under the estimated long-term
maximum of 700,000 tons per year. The level of activity at the landfill site and traffic along
Headquarters Road would be greater than the level of activity that would occur with
expected waste volumes. Aesthetic impacts would be substantially the same as those
described above. The maximum height of the landfill would be reached correspondingly
sooner, so that, for example, the ―visual height‖13 of the landfill could extend above
1,270 feet MSL by approximately the year 2032.

3.9.2.4

Leachate Transfer

Construction activity would result in temporary changes to local views with construction
equipment and related noise and activity evident from properties adjacent to the pipeline
route. However, the nature of activity along the rights-of-way that make up most of the
pipeline route would be visually similar to public works activities currently occurring, and the

13

―Visual height,‖ as used in Section 3.9.2.1.1 of this document, includes flocks of gulls that may be
visible above the ground surface of the landfill.
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duration of construction at any one location would be brief, several days at most, so aesthetic
impacts to land uses along the pipeline corridor would not be significant. Along the route
segments between Pacific Avenue North and Holcomb Road and between Holcomb Road and
Minor Road, some vegetation would be removed. Directional drilling would probably be used
for pipeline installation in these segments. Using directional drilling in both segments, less
than 0.1 acre of existing vegetation would be removed. If cut-and-cover construction is used
in both segments, less than an acre of primarily mixed second-growth vegetation would be
removed.
Because the leachate pipeline would be underground, it would have no long-term visual
impacts along most of the route. Along the segments not within improved rights-of-way, the
County would maintain the area such that an inspector could periodically walk the alignment
to verify no liquid outbreaks or noticeable soil movement, but would allow vegetation to grow
back naturally. Native grasses, bushes, and shrubs would be allowed, but trees would be
removed so as to not interfere with access.

3.9.3

Mitigation

Several mitigation measures proposed and implemented for the original development of the
landfill would be continued under the Proposed Action. They include:


Vegetative buffers



Screening of rail and road alignments



Naturally contoured final grading



Phased revegetation



Controlled lighting, primarily by controlling the direction of the lighting to point away
from residential areas, and also using light shielding to minimize light spillover

County personnel, when travelling daily to the landfill, should visually inspect roadways for
the presence of litter from waste hauling. If litter is observed, or if the County receives
complaints regarding the presence of litter from waste hauling, County personnel should
remove the litter and assure that all waste hauled to the landfill is covered during transport
by visually inspecting loads as they arrive at the landfill. No additional mitigation is required
or proposed.

3.9.4

Significant Unavoidable Adverse Impacts

With introduction of MSW, the Proposed Action would alter the existing visual character of
the site during active landfilling operations and may affect some viewsheds of the landfill and
the character of the community directly west of the landfill. However, given the projected
use of the adjacent lands for commercial forest production, close public view of the Proposed
Action would be infrequent and the relative change in community character due to additional
truck trips would be limited. The distance between publicly accessible viewpoints and the
landfill, as well as the existence of vegetation and topography that obstruct views, would
decrease the visual impact from publicly accessible viewpoints and from residences. Measures
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to contain wind-blown litter would be employed to reduce the potential for waste to
accumulate and create an aesthetic nuisance, as well as to control blowing litter from
migrating off site. Because of the legal requirement that all waste loads taken to the landfill
be covered and the prohibition of self-haul waste, litter along County roads from waste
hauling to the landfill should be minimal. Therefore, no significant unavoidable impacts to
the aesthetics of the area would be expected under the Proposed Action.
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3.10 Transportation
This section describes existing transportation conditions in the project area, potentially
significant transportation impacts that could result from the Proposed Action and No Action
alternatives, and mitigation that has been identified to address those impacts. Detailed
analysis was conducted by DKS Associates (2012). It was contained in Appendix L of the Draft
EIS (Cowlitz County 2012d). This section also describes transportation impacts likely to result
from construction of the leachate conveyance pipeline.

3.10.1 Affected Environment
This section describes the existing transportation system in the vicinity of the project site and
along the haul route, including roadway characteristics, traffic volumes, traffic operations,
and safety conditions.

3.10.1.1 Study Area
Figure 18 shows the transportation study area, which includes roadway intersections and
segments located along the primary haul route for Headquarters Landfill. The study area
includes the following intersections:


Industrial Way/Oregon Way



3rd Avenue/Tennant Way Eastbound Ramps



3rd Avenue/Tennant Way Westbound Ramps



Headquarters Road/I-5 Southbound Ramps



Headquarters Road/I-5 Northbound Ramps



Davis Loop Road/South Silver Lake Road and Headquarters Road/South Silver Lake
Road

The transportation study area also includes the segment of Headquarters Road/South Silver
Lake Road that connects the landfill site to I-5, shown on Figure 19.
The segment of South Silver Lake Road located to the north of the primary haul route
between Headquarters Road and Spirit Lake Memorial Highway, was not analyzed in detail in
the transportation study, because it only occasionally serves as an alternate truck route for
the existing landfill during inclement weather or other emergency conditions.

3.10.1.2 Roadway Characteristics
3.10.1.2.1

City of Longview Roadways

Study area roadways located in the City of Longview are described as follows.


Tennant Way (SR 432) is a four-lane limited access freeway with Average Daily Traffic
(ADT) of 31,000 vehicles per day and a speed limit of 35 miles per hour (mph).
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Figure 18.
Transportation Study Area.

O:\proj\Y2011\11-05101-000\CAD\Dwgs\EIS Figures\Figure 18 (8.5x11).dwg

Figure 19.
Headquarters Road/South Silver Lake
Road Corridor.

O:\proj\Y2011\11-05101-000\CAD\Dwgs\EIS Figures\Figure 19 (11x17).dwg



Industrial Way (SR 432) is a two to four-lane principal arterial with ADT of 9,800 to
17,000 vehicles per day and a speed limit of 35 to 50 mph.



Oregon Way is a four-lane principal arterial with ADT of 11,600 vehicles per day and a
speed limit of 35 mph.



3rd Avenue (SR 411) is a three-lane minor arterial with ADT of 9,700 vehicles per day
and a speed limit of 35 mph.

3.10.1.2.2

Headquarters Road/South Silver Lake Road

Between I-5 and the landfill site, Headquarters Road/South Silver Lake Road is a two-lane
rural major collector with a posted speed limit of 35 mph. It has ADT of about 1,000 vehicles
per day on the western portion near I-5 which decreases steadily to less than 200 vehicles
per day at the east end of the segment. This roadway has numerous horizontal and vertical
curves; the highest vertical grades range from 7.2 to 7.7 percent for about a half-mile section
located west of Thimbleberry Drive. As shown on Figure 19, some sections of the roadway
with more severe curves have warning signs posted with reduced speeds. This corridor serves
as the primary haul route for trucks traveling to and from the existing landfill as well as for
log trucks traveling to and from timber harvest sites in the central portion of the St. Helens
Tree Farm and elsewhere.
Each lane on Headquarters Road/South Silver Lake Road is 12 feet wide, and the roadway has
1- to 3-foot-wide gravel shoulders along most of its length. Sections of wider paved shoulders
are present near the I-5 ramps at the west end, and to the east of Blue Mountain Road.
Cowlitz County has identified two segments on South Silver Lake Road, east of Blue Mountain
Road, that are too narrow to allow two long trucks (i.e., trucks with 53-foot-long trailers) to
navigate the horizontal curves within the available roadway width, and without crossing over
the center lineone between milepost 5.05 and 5.09, and the other between milepost 5.10
and 5.13.
At Headquarters Road/South Silver Lake Road intersection, South Silver Lake Road bends
northward and connects to Spirit Lake Memorial Highway (SR 504) about 4 miles to the north.
This section is a two-lane rural major collector with a speed limit of 40 mph, and an ADT of
about 450 vehicles per day. This corridor is not part of the primary route for trucks generated
by the existing landfill, but is a secondary route that is sometimes used during inclement
weather (because it has lower vertical grades) or if temporary road closures occur on the
primary route. Within the past 10 years, Headquarters Road was closed once in 2006 for
2 days, due to landslide activity. Some truck traffic that originates from third-party
contractors north of Castle Rock on I-5 may also opt to travel to/from the landfill site on this
section of South Silver Lake Road via Spirit Lake Memorial Highway, rather than traveling
farther south on I-5 to Headquarters Road.
The horizontal and vertical curvature of Headquarters Road/South Silver Lake Road constrains
sight distance along the roadway. Two types of sight distance are considered. Intersection
sight distance is the distance needed for a vehicle on the minor (stop-controlled) roadway
to turn onto the major roadway and accelerate without slowing oncoming traffic. Stopping
sight distance is the distance needed for a vehicle traveling on the major roadway to stop
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before reaching a stationary object in its path. Recommended intersection and stopping
sight distances are calculated according to the 85th percentile speed of vehicles at each
intersection along the corridor. The 85th percentile speed represents the speed at or below
which 85 percent of all vehicles were observed to travel. Vehicle speed data were gathered
over a 24-hour period in March 2012.
Table 18 summarizes the sight distance measured at the intersections located along
Headquarters Road/South Silver Lake Road, as well as the recommended intersection and
stopping sight distance at each intersection. As shown, seven intersections along the corridor
have sight distance that does not meet recommended intersection sight distance but exceeds
recommended stopping sight distance. Four intersections do not meet recommended
intersection or stopping sight distance.
Table 18.

Sight Distance along Headquarters Road Corridor.

Measured Sight
Distance (feet)

85th
Recommended
Meets
Recommended
Meets
Percentile
Intersection
Intersection Stopping Sight Stopping
Headquarters Road Looking Looking
Speed
Sight Distance
Sight
Distance
Sight
Corridor Cross-street East
West
(mph)
(feet)
Distance?
(feet)
Distance?
Bond Road

500

500

44.9

495

YES

359

YES

Thimbleberry Drive

285

430

46.9

517

NO

383

NO

Lookout Drive

225

450

46.9

517

NO

383

NO

Fir Lane Road

400

500

46.6

514

NO

380

YES

Davis Road (West)

575

390

46.6

514

NO

380

YES

Davis Road (East)

360

500

45.9

506

NO

371

NO

Davis Spur Road

650

290

45.9

506

NO

371

NO

South Silver Lake Rd

310

500

40.0

441

NO

301

YES

Dublin Drive

360

350

40.0

441

NO

301

YES

Comanche Drive

500

620

41.5

458

YES

318

YES

Frye Road

400

605

41.5

458

NO

318

YES

Porcupine Road

395

430

41.5

458

NO

318

YES

Blue Mountain Road

270

420

36.3

400

NO

260

YES

Three school districts operate buses along Headquarters Road Corridor, and all school buses
use the turnaround located at the end of South Silver Lake Road (east of Headquarters Road).
Typically, students are picked up at the location nearest to their house, and the school
districts‘ policies limit the distance that students walk along the roads to get to bus stops.
Therefore, bus stop locations vary from year to year. Each year, Cowlitz County requests the
locations of school bus stops from the school districts and installs ―School Bus Stop Ahead‖
signs at any location where visibility of a bus stop does not meet established sight distance
standards.
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3.10.1.3 Traffic Volumes
Table 19 summarizes the total entering traffic volumes at the study area intersections, as
well as the percentage of truck traffic, during the morning, midday, and evening peak hours.
As shown, the total volumes at Headquarters Road intersections are substantially lower
than the intersections located in the city of Longview. The existing truck percentages at all
of the study area intersections are relatively high during the peak hours, ranging between
6.0 percent and 21.2 percent. Detailed turning movement volumes at the study area
intersections are provided in the transportation impact study (DKS 2012).
Table 19.

Peak Hour Traffic Volumes at Study Area Intersections.
Morning Peak Hour

Intersection

Midday Peak Hour

Evening Peak Hour

Total
Entering
Volume

Percent
Trucks

Total
Entering
Volume

Percent
Trucks

Total
Entering
Volume

Percent
Trucks

1.

Industrial Way/Oregon Way

2,204

18.2%

2,542

13.6%

2,961

10.3%

2.

3rd Ave/Tennant Way EB Ramps

1,160

21.2%

1,221

17.0%

1,523

10.0%

3.

3rd Ave/Tennant Way WB Ramps

1,270

18.7%

1,402

15.4%

1,735

10.8%

4.

Headquarters Rd/ I-5 SB Ramps

131

10.7%

62

11.3%

103

6.8%

5.

Headquarters Rd/ I-5 NB Ramps

145

6.9%

86

12.8%

150

6.0%

6.

Headquarters Rd/ South Silver Lake Rd

61

9.8%

43

18.6%

60

15.0%

3.10.1.4 Level of Service
Level of service (LOS) is a qualitative measure used to characterize traffic operating
conditions. Six letter designations, ―A‖ through ―F,‖ are used to define level of service. LOS A
and B represent the fewest traffic slow-downs, and LOS C and D represent intermediate traffic
flow with some delay. LOS E indicates that traffic conditions are at or approaching congested
conditions, and LOS F indicates that traffic volumes are at a high level of congestion with
unstable traffic flow. Cowlitz County has defined a standard of LOS C in rural areas and LOS D
in urban areas. Any intersections or roadway segments operating below that standard are
considered deficient.
Intersection level of service is based upon average delay experienced by vehicles that travel
through the intersection. At signalized intersections, it is based upon the average delay of all
movements through the intersection. At one-way or two-way stop-controlled intersections, it
is based upon the average delay of vehicles at the most congested stop-controlled movement.
Table 20 summarizes the existing level of service at the study area intersections during
weekday morning, midday, and evening peak hours. As shown, the two 3rd Avenue/Tennant
Way ramp intersections each exceed their level of service standard during one peak hour
the westbound ramp intersection during the morning peak hour and the eastbound ramp
intersection during the evening peak hour. All other intersections are operating at or below
their level of service standard during the three peak hours.
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Table 20.

Existing Intersection Level of Service.
Morning Peak
Hour

Intersection

Delay

a

LOS

Midday Peak Hour
b

Signalized
1. Industrial Way/Oregon Way

29.2

C

3. 3rd Ave/Tennant Way WB Ramps

67.1

E

Evening Peak
Hour

Delay

LOS

Delay

LOS

LOS
Standard

29.2

C

37.1

D

D

39.5

D

46.4

D

D

c

Unsignalized

d

2. 3rd Ave/Tennant Way EB Ramps

25.9

D

26.8

D

74.9

F

D

4. Headquarters Rd/I-5 SB Ramps

11.1

B

9.2

A

9.5

A

C

5. Headquarters Rd/I-5 NB Ramps

8.9

A

8.7

A

9.0

A

C

6. Headquarters Rd/South Silver Lake Rd

8.5

A

8.7

A

8.6

A

C

a
b
c
d

Delay = Average delay per vehicle
LOS = Level of Service
Level of service for signalized intersections is based upon the average delay of all movements through the
intersection.
Level of service for unsignalized intersections is based upon the average delay of the most congested stopcontrolled movement.

Level of service for rural two-lane roadways is based on the percent of time that vehicles are
delayed in platoons. Headquarters Road/South Silver Lake Road operates at LOS A within
the study area, which means that vehicles will not be delayed in platoons for more than
40 percent of their travel time.

3.10.1.5 Collision History
The most recently available 5 to 6 years of historical collision data were examined to
determine if there are any unusual traffic safety conditions that could impact or be impacted
by the proposed project.
Collision data for the study intersections were obtained from WSDOT for the period from
2006 through 2010. Table 21 summarizes the collisions recorded at each study intersection,
as well as the rate of collisions per million vehicles entering the intersection. Two study
area intersectionsIndustrial Way/Oregon Way and 3rd Avenue/Tennant Way Westbound
Rampshad collision rates higher than 1.0, which could indicate a potential safety issue.
However, the 2009–2029 regional transportation plan identifies capacity improvements for
both intersections (Cowlitz-Wahkiakum Council of Governments 2009) which would also likely
improve safety conditions.
Collision data for Headquarters Road/South Silver Lake Road were obtained from Cowlitz
County for the period from 2004 through 2009. Table 22 summarizes the collisions recorded
along the corridor, as well as the rate of collisions per million vehicle miles traveled along the
corridor. As shown, 19 collisions have been recorded over the 6-year period, though over onethird of the total collisions occurred in 2006.
The average rate of 2.77 collisions per million vehicles miles traveled is higher than the
average rate of 1.55 that has been recorded for the Southwest Region (a six-county region
that includes Cowlitz County). This can indicate a potential safety issue; however, the
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collision rates along this corridor tend to be higher than average because the traffic volumes
are low (the denominator in the calculation is small). Two collisions along the corridor in
one year would create a collision rate that exceeds the average for the Southwest Region.
Examination of the data indicated that the majority of collisions were related to driver
behavior, including failure to yield the right-of-way, speeding, inattention, and driving under
the influence of alcohol. No trucks were noted as being involved in the recorded collisions
along this corridor. Overall, the data do not indicate unusual safety conditions in the
transportation study area.
Table 21.

Collision History at Study Area Intersection (2006 through 2010).

Intersection

PDO

a

Injury

b

Fatality

c

Total

Collision Rate

1. Industrial Way/Oregon Way

46

18

0

64

1.40

2. 3rd Avenue/Tennant Way EB Ramps

15

7

0

22

0.66

3. 3rd Avenue/Tennant Way WB Ramps

20

10

0

30

1.13

4. Headquarters Road/I-5 SB Ramps

0

1

0

1

0.72

5. Headquarters Road/I-5 NB Ramps

1

0

0

1

0.48

6. Headquarters Road/South Silver Lake Rd

0

0

0

0

0.00

7. Headquarters Road/Davis Spur Road

0

0

0

0

0.00

a
b
c
d

PDO = A collision that resulted in property damage only
Injury = A collision that resulted in an injury
Fatality = A collision that resulted in a fatality
Collision Rate is expressed in Collisions per Million Entering Vehicles

Table 22.

Collision History at Headquarters Road/South Silver Lake Road (2004 to 2009).

Collisions per Year
Collision Rate
a

d

a

2004

2005

2006

2007

2008

2009

Total for 6 Years

2

2

7

3

4

1

19

1.83

1.80

6.17

2.60

3.40

0.84

2.77

Collision Rate = Number of collisions per million vehicle miles traveled

3.10.1.6 Non-Motorized Transportation
Very little pedestrian or bicycle activity has been observed in the study area. Oregon
Way/Industrial Way is the only study intersection that has pedestrian facilities (sidewalks,
crosswalks and pedestrian signals). No pedestrian or bicycle facilities are present at the other
study intersections or along Headquarters Road/South Silver Lake Road corridor.

3.10.1.7 Recent and Planned Roadway Improvements
In 2012, Cowlitz County completed an improvement project that reconfigured the
intersections of Davis Loop Road/Headquarters Road and Headquarters Road/South Silver
Lake Road. This project includes a realignment of Headquarters Road and South Silver Lake
Road to create a single tee intersection. This project was not associated with the Proposed
Action, but was part of program improvements planned by Cowlitz County Public Works. All
operational analyses presented in this EIS, for both existing and future conditions, were
conducted before the construction, but they assumed completion of the project.
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Future conditions analysis also assumes completion of the following two projects identified
by the City of Longview and the Cowlitz-Wahkiakum Council of Governments (CowlitzWahkiakum Council of Governments 2009):


A single point urban interchange at the intersection of Industrial Way/Oregon Way



A second westbound left turn lane at the intersection of 3rd Avenue/Tennant Way

3.10.1.8 Leachate Transfer
Approximately 97 percent of the proposed pipeline route lies within improved road rights-ofway. The proposed pipeline route extends from the landfill along Headquarters Road to
Pacific Avenue North, then south on Pacific Avenue North to Sparks Drive. It continues south
within Pacific Avenue North to Rocky Point, where it would cross under the Columbia &
Cowlitz Railway (Patriot Rail) tracks. The pipeline would cross approximately 1,800 feet of
WSDOT and private property to Holcomb Road. Easements would be obtained from WSDOT
and the private land owner. The pipeline would then continue along Holcomb Road, crossing
into City of Kelso limits, until the I-5 underpass location at Kelso Avenue North. The pipeline
would extend a short distance across unimproved City of Kelso property to Minor Road. It
would follow Minor Road south, crossing Allen Street, at which point Minor Road becomes
Kelso Drive South. The pipeline would follow Kelso Drive South, follow the jog on Tam
O‘Shanter Way, and extend along Manasco Drive under I-5 to the west, following Manasco
Drive, which becomes 13th Avenue South. The pipeline would extend along 13th Avenue South
to a manhole in the County Public Works parking lot at 1600 13th Avenue South, where the
pipeline would discharge into a Kelso sewer line. The leachate would then be conveyed to the
Three Rivers Regional Wastewater Plant in Longview. The total distance of the pipeline for
this route would be approximately 15 miles.

3.10.2 Impacts
This section describes the transportation conditions that are expected to exist with and
without the proposed project. Potential transportation impacts were evaluated for the year
2032, which is the long-range planning year defined by the County; this allows potential
transportation impacts of the proposed project to be evaluated cumulatively with traffic that
would result from other future development growth.
The following two scenarios were evaluated for the Proposed Action:
1. Projected Demand is the level of waste disposal that is expected to occur, about
500,000 tons per year in the future analysis year of 2032. With this scenario, it is
expected that operation would occur 8.5 hours per day, 5 days per week.14
2. Estimated Short-term Maximum is the maximum amount of waste disposal that is
anticipated in the short-term (several months to a few years), which would be a waste

14

The County‘s MSW transporter may request extended hours, particularly on Mondays, such as 5:30
a.m. to 5:00 p.m. or 7:00 a.m. to 5:00 p.m. The truck hauling schedules would not be finalized until
the transporter and the County gain experience hauling between the transfer station and the landfill
and can develop efficient operations.
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flow of 1 million tons per year. With this scenario, it is expected that operation would
occur 10 hours per day, 6 days per week. Although it is not expected that demand at
Headquarters Landfill would reach this level, the potential transportation impacts
were evaluated as a worst-case scenario.
The No Action alternative assumes that the waste disposal occurring with the existing limitedpurpose landfill operation would continue to happen, with projected demand of approximately
360,000 tons per year in 2032.

3.10.2.1 Traffic Volumes and Operational Analysis
The following sections summarize the traffic volume projections and results of operational
analysis for the Proposed Action and No Action alternative.

3.10.2.1.1

Trip Generation

Vehicle trips generated by landfill operation under the Proposed Action and No Action
alternative would include truckloads from the Weyerhaeuser mill in Longview (under only the
all truck transport option), the Waste Control Recycling, Inc., transfer station in Longview,
and from third-party haulers of solid waste. Table 23 summarizes the projected daily truck
trip generation that is expected with each of the Proposed Action and No Action scenarios.
As shown, the Proposed Action (Projected Demand scenario) is expected to generate about
130 truck trips per day, about 86 more than No Action. The inbound trips would consist of full
trucks carrying waste for disposal, and the outbound trucks would either be empty or would
backhaul leachate from the landfill to a disposal site in Longview (until the proposed leachate
pipeline is operational). Under the Estimated Short-term Maximum scenario, about 230 truck
trips per day are projected, which would be about 186 more trips more than No Action.
Should waste volumes increase under the No Action and approach the permitted limit of
approximately 1 million tons per year, the number of truck trips would increase, although a
permit revision would be required to allow more truck trips for the No Action alternative
(currently limited to 90 trips per week).
Table 23.

Truck Trip Generation Summary, All Truck Transport Option.
Daily Truck Trips

Alternative

Hourly Truck Trips

Inbound

Outbound

Total

Inbound

Outbound

Total

Proposed Action – Projected Demand

65

65

130

8

8

16

Proposed Action – Estimated Shortterm Maximum

115

115

230

12

12

24

No Action

22

22

44

3

3

6

Proposed Action – Projected Demand

43

43

86

5

5

10

Proposed Action – Estimated Shortterm Maximum

93

93

186

9

9

18

Total Truck Trips

Net New Truck Trips

a

a

Net New Trips = Proposed Action Trips – No Action Trips
Source: DKS 2012
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It should be noted that under the Proposed Action and No Action scenarios, employee
commute trips would also be generated by the landfill site. However, the number of
employees that currently access the site is expected to remain similar with the future
Proposed Action and No Action alternatives. Therefore, no net new employee commute trips
are expected to result from either alternative.

3.10.2.1.2

Future Traffic Volumes

2032 background traffic volumes were projected based on regional land use projections,
and reflect growth in traffic from future new development that is expected to occur with or
without the proposed project. To estimate traffic volumes under the Proposed Action and
No Action scenarios, the site-generated trips summarized in Table 23 were added to the
background traffic volumes. Detailed descriptions of traffic forecasting methods, as well as
the resulting volumes on the study area roadways, are provided in the transportation impact
study (DKS 2012).

3.10.2.1.3

Future (2032) Level of Service

Table 24 summarizes the expected 2032 levels of service at the study intersections under the
Proposed Action and No Action scenarios. Five of the six study intersections are expected to
operate at or below their level of service standard under all scenarios. The sixth intersection,
3rd Avenue/Tennant Way Eastbound Ramps, is projected to operate at LOS F during all three
peak periods, with the No Action and Proposed Action scenarios. However, analysis indicates
that this intersection is not expected to meet warrants for signalization. The table shows
that there is very little difference between projected operating conditions with the Proposed
Action or No Action scenarios.
Corridor level of service for Headquarters Road/South Silver Lake Road is also expected to be
similar under all scenarios. In 2032, it is projected to operate at LOS B or better (meaning
that vehicles are expected to be delayed in platoons for less than or equal to 55 percent of
their travel time) with both scenarios of the Proposed Action, as well as the No Action
alternative.

3.10.2.2 Proposed Action
3.10.2.2.1

Roadway Operations

As shown in Table 24, additional truck trips resulting from the Proposed Action (Projected
Demand or Estimated Short-term Maximum scenario) would add little to no delay to the study
area intersections. One intersection, 3rd Avenue/Tennant Way Eastbound Ramps, is projected
to operate at LOS F in 2032 with the Proposed Action. However, the proposed project would
contribute a very small proportion of the projected trips through the intersection10 out
of 2,760 (0.4 percent) evening peak hour trips under the Proposed Demand scenario, and
23 (0.8 percent) evening peak hour trips under the Estimated Short-term Maximum
Scenarioand would have negligible effect on the overall operation of the intersection.
Therefore, the impact of the Proposed Action (Projected Demand or Estimated Short-term
Maximum scenario) on roadway operations is not expected to be significant.
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Table 24.

2032 Intersection Level of Service – Proposed Action and No Action.
Morning Peak Hour Midday Peak Hour Evening Peak Hour

Intersection

Delay

a

LOS

Delay

LOS

Delay

LOS

LOS
Standard

Proposed Action – Projected Demand, All Truck Transport Option
Signalized

b

1. Industrial Way/Oregon Way

16.0

B

19.5

B

22.3

C

D

3. 3rd Ave/Tennant Way WB Ramps

29.8

C

34.1

C

39.2

D

D

2. 3rd Ave/Tennant Way EB Ramps

41.7

E

68.6

F

261.5

F

D

4. Headquarters Rd/I-5 SB Ramps

12.2

B

9.6

A

9.9

A

C

5. Headquarters Rd/I-5 NB Ramps

9.1

A

9.0

A

9.2

A

C

6. Headquarters Rd/South Silver Lake Rd

8.6

A

8.7

A

8.7

A

C

Unsignalized

c

Proposed Action – Estimated Short-term Maximum, All Truck Transport Option
Signalized

b

1. Industrial Way/Oregon Way

d

16.0

B

19.5

B

22.3

C

D

29.8

C

34.1

C

39.2

D

D

2. 3rd Ave/Tennant Way EB Ramps d

41.7

E

68.6

F

261.5

F

D

4. Headquarters Rd/I-5 SB Ramps

12.1

B

9.7

A

10.1

A

C

5. Headquarters Rd/I-5 NB Ramps

9.1

A

9.1

A

9.3

A

C

6. Headquarters Rd/South Silver Lake Rd

8.7

A

8.8

A

8.7

A

C

3. 3rd Ave/Tennant Way WB Ramps d
Unsignalized

c

No Action
Signalized

b

1. Industrial Way/Oregon Way

16.0

B

19.5

B

23.1

C

D

3. 3rd Ave/Tennant Way WB Ramps

29.8

C

34.1

C

39.0

D

D

2. 3rd Ave/Tennant Way EB Ramps

41.2

E

68.1

F

256.6

F

D

4. Headquarters Rd/I-5 SB Ramps

12.1

B

9.5

A

9.9

A

C

5. Headquarters Rd/I-5 NB Ramps

9.1

A

8.9

A

9.2

A

C

6. Headquarters Rd/South Silver Lake Rd

8.6

A

8.7

A

8.6

A

C

Unsignalized

c

EB = eastbound, NB = northbound, SB = southbound, WB = westbound
LOS = level of service
a
Delay = Average delay per vehicle
b
Level of service for signalized intersections is based upon the average delay of all movements through the
intersection.
c
Level of service for unsignalized intersections is based upon the average delay of the most congested stopcontrolled movement.
d
For the Proposed Action – Estimated Short-term Maximum scenario, the analysis assumed that the additional
trucks would come from the north and access the landfill site from I-5 and Headquarters Road. Therefore, it is
expected that level of service at the Longview intersections would be the same as the Projected Demand
scenario.

July 2013
Cowlitz County Landfill Final Environmental Impact Statement

199

3.10.2.2.2

School Buses

Three school districts operate school buses along Headquarters Road/South Silver Lake Road.
Cowlitz County requests the location of school bus stops from the school districts each year
and installs ―School Bus Stop Ahead‖ signs at locations where visibility of the bus stop do not
meet established sight distance standards. These safety measures are already in place, and
the additional trucks expected to travel on Headquarters Road/South Silver Lake Road with
the Proposed Action would not change the existing school bus operation or safety conditions.
Therefore, the Proposed Action (Projected Demand or Estimated Short-term Maximum
scenario) is not expected to have an adverse impact on school bus operations or safety.

3.10.2.2.3

Sight Distance

Seven intersections located along Headquarters Road/South Silver Lake Road meet stopping
sight distance standards but do not meet intersection sight distance standards (listed in
Table 18). At these intersections, the potential impact of additional trucks resulting from
the Proposed Action (Projected Demand or Estimated Short-term Maximum scenario) is
not considered significant, because adequate sight distance exists for trucks traveling on
Headquarters Road/South Silver Lake Road to see cross-street traffic at these intersections
and stop if needed.
There are four intersections located along this corridor that do not meet either intersection
sight distance or stopping sight distance standards. Additional truck traffic resulting from the
Proposed Action (Projected Demand or Estimated Short-term Maximum scenario) is considered
a potentially significant impact, because it would increase the potential for conflicts at
intersections where vehicles on both the major and minor approaches have inadequate sight
distance.

3.10.2.2.4

Horizontal Curves

Two locations along South Silver Lake Road (between milepost 5.05 to 5.09 and milepost
5.10 to 5.13, east of Blue Mountain Road) are too narrow to allow landfill trucks (i.e., trucks
with 53-foot-long trailers) to navigate the horizontal curves within the available roadway
width without crossing over the center line. The additional truck trips that would result from
the Proposed Action (Projected Demand or Estimated Short-term Maximum scenario) could
result in a potentially significant impact at these locations, because two trucks would not be
able to pass each other within their designated lanes along these sections, which could result
in safety conflicts.

3.10.2.2.5

South Silver Lake Road

The County will implement measures under the Proposed Action to minimize landfillgenerated traffic on South Silver Lake Road, north of Headquarters Road. However, this
portion of South Silver Lake Road is a secondary truck route that is infrequently used, that is,
during inclement weather or if temporary road closures occur on the primary Headquarters
Road route. The County would include terms in third-party customer contracts that specify
Headquarters Road as the primary route, and would instruct new drivers of the primary haul
route should they errantly choose the secondary route. However, some truck traffic from
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third-party transporters whose waste originates north of Castle Rock on I-5 may nevertheless
opt to travel to/from the landfill site on this section of South Silver Lake Road via Spirit Lake
Memorial Highway, rather than traveling farther south on I-5 to Headquarters Road. This
would represent a small proportion of the total truck trips generated by the landfill, and the
County would attempt to dissuade this choice. It is expected that most third-party haulers
would use the primary haul route (I-5 and Headquarters Road/South Silver Lake Road)
because it requires less travel time, even though it is slightly longer than the secondary
route.
The increased number of trucks that would result from the Proposed Action (Projected
Demand or Estimated Short-term Maximum scenario) would primarily be traveling to and from
Longview. These trucks are not expected to travel on Spirit Lake Memorial Highway/South
Silver Lake Road under normal circumstances because the route would be over 7 miles longer
than the route via Headquarters Road. However, if an emergency situation (e.g., severe
weather or a landslide) causes Headquarters Road to be impassable, it is possible that these
trucks could use this road as a secondary emergency route. Because the majority of truck
trips generated by the Proposed Action (Projected Demand or Estimated Short-term Maximum
scenario) are not expected to travel on this section of South Silver Lake Road under typical
conditions, the potential impact along this roadway segment would not be significant.

3.10.2.2.6

Leachate Transfer

Transportation impacts resulting from a leachate pipeline would be restricted to the
construction period, which is expected to be approximately 6 months. The pipeline would be
installed within public rights-of-way (except for an 1,800-foot segment near Rocky Point and a
200-foot segment between Holcomb Road and Minor Road) in the paved road section or in the
shoulder immediately adjacent to the pavement.
Depending on the construction technique used (open trenching and backfill or directional
drilling), the number of truck trips involved in hauling material to and from the construction
area would range between an average high of about 30 one-way trips per working day to a
low of about 2 one-way trips per working day. Where open trenching is used, truck trips could
exceed 30 per day during periods when more than one section of pipe is being worked on
simultaneously. In addition, there would be a small number of vehicular trips to and from the
construction area associated with construction workers.
During construction, traffic along affected rights-of-way is likely to be subject to slow-downs
in the construction zone. As the construction zone at any one time would be of limited length
(1,000 to 2,000 feet), these slow-downs are unlikely to be significant.
Due to the temporary nature of construction and the limited number of vehicular trips that
would result, transportation impacts are unlikely to be significant.

3.10.2.4 No Action
With the No Action alternative the landfill would continue to operate and generate truck
traffic, though the truck volumes would be lower than the volumes projected under the
Proposed Action (86 fewer trucks per day than the Projected Demand scenario, and 186 fewer
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trucks per day than the Estimated Short-term Maximum scenario). Roadway operations with
the No Action alternative are expected to be similar to operations with the Proposed Action.
The potential impacts described under the Proposed Action related to sight distance,
horizontal curves, and truck traffic on South Silver Lake Road (north of Headquarters Road)
would also exist with the No Action alternative; however, the potential level of each impact
would be lower because it would apply to a lower number of total trucks.

3.10.3 Mitigation
The following mitigation measures have been identified to address potential transportation
impacts of the proposed project.
1. Improve stopping sight distance conditions – At the four locations along Headquarters
Road where, based on the 85th percentile speed, stopping sight distance does not
meet standards:
o

Clear vegetation to increase stopping sight distance to the extent possible.

o

Install warning signs in advance of the intersections on Headquarters Road to
increase driver awareness of potential cross-street traffic, and include a speed
plaque that posts the advisory speed at which stopping sight distance would be
met. The intersection approaches and speeds needed to meet stopping sight
distance are as follows:
–

Westbound approach toward Thimbleberry Drive – 35 mph

–

Westbound approach toward Davis Road (East) – 35 mph

–

Eastbound approach toward Davis Spur Road – 35 mph

–

Westbound approach toward Lookout Drive – 30 mph

2. Improve horizontal curves on South Silver Lake Road – At the two curves east of Blue
Mountain Road where the pavement width is insufficient to accommodate two long
trucks passing in opposite directions, widen each curve to allow trucks to navigate
through the curve without entering the oncoming travel lane. The widths needed to
accommodate two-way truck traffic along the horizontal curves are as follows:
o

Milepost 5.05 to 5.09 – Widen existing 35-foot pavement width to 43 feet

o

Milepost 5.10 to 5.13 – Widen existing 24-foot pavement width to 37 feet

3.10.4 Significant Unavoidable Adverse Impacts
Implementation of the proposed project would result in increased truck volumes. However,
with the implementation of the proposed transportation mitigation, the operational and
safety effects of the additional vehicles are not considered to be significant. Therefore, no
significant unavoidable adverse transportation impacts are expected to result from the
proposed project.
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3.11 Public Services and Utilities
This section describes the potential impacts on public services and utilities in Cowlitz County
as a result of the Proposed Action and the No Action alternative. This section highlights
existing solid waste disposal capacity and discusses the effects of the Proposed Action and
No Action alternative on solid waste management services provided by Cowlitz County
Public Works. This section also analyzes potential impacts of the alternatives on wastewater
collection and treatment and on fire and emergency medical services. Other public
services and utilities, including law enforcement, electrical service, natural gas service,
telecommunications, schools, and health services, are not analyzed because the alternatives
would have little or no impact on those services and utilities. Stormwater collection and
water quality management are discussed in the Water section (Section 3.4). Changes to
transportation and transit services are discussed in the Transportation section (Section 3.10).
Information in this section is taken in part from the public services and utilities analysis in
Headquarters Camp Solid Waste Disposal Facility Final EIS (Cowlitz-Wahkiakum Health District
1992), and the Cowlitz County 2011 Solid Waste Management Plan (Cowlitz County 2012a).

3.11.1 Affected Environment
3.11.1.1 Solid Waste Disposal
Landfilling is the primary means of waste disposal in Cowlitz County. Tennant Way Landfill is
the only MSW landfill currently operating in Cowlitz County. Tennant Way Landfill is owned
and operated by Cowlitz County and is located at 85 Tennant Way in Longview, Washington.
Tennant Way Landfill has been in operation since 1974 and occupies about 100 acres. It is
permitted as an MSW landfill under WAC 173-351, and is able to accept MSW, as well as waste
from commercial; industrial; and construction, demolition, and land-clearing (CDL) sources.
In addition to basic support, administrative, scale, and maintenance facilities, Tennant
Way Landfill‘s main features include composting, street-sweepings separation, and sludgeprocessing facilities, as well as environmental control systems. Environmental control systems
include leachate management, landfill gas control, surface water management, cover system,
and vector- and bird-control programs. Tennant Way Landfill is nearing its capacity and
will be formally closed in mid-2013. The landfill‘s location in an urban area surrounded by
existing roadways, rail lines, industries, and the Cowlitz River render expansion of the landfill
infeasible.
Headquarters Landfill is the only other operating landfill in Cowlitz County. It is currently
owned by Weyerhaeuser NR Company. The landfill is located at 3434 South Silver Lake Road in
Castle Rock, approximately 10 miles northeast of Kelso, 6 miles east of I-5, and 2 miles south
of Silver Lake. The landfill has been in operation since 1993 and is permitted as a limitedpurpose landfill under WAC 173-350. It is used primarily for Weyerhaeuser‘s industrial waste
generated in Cowlitz County and elsewhere, but it also accepts some industrial and CDL waste
from other sources in the region. As a measure of additional environmental protection,
Weyerhaeuser elected from the outset to construct and operate the facility substantially in
accordance with the higher standards applicable to MSW landfills (WAC 173-351).

July 2013
Cowlitz County Landfill Final Environmental Impact Statement

203

3.11.1.1.1

Existing and Forecasted Waste Stream

Table 25 displays the total amount of solid waste, by source, disposed of at Tennant Way
Landfill and Headquarters Landfill between 2000 and 2010. Sources of solid waste include
residential (Res), commercial (Comm), CDL, industrial (Ind), and other sources within Cowlitz
County (Other).
Table 25.

Total Solid Waste Disposed in Cowlitz County Landfills 2000-2010 (Tons).
Tennant Way Landfill

Headquarters Landfill

Othera Subtotal

CDLb

Ind.

Otherc

Subtotal

Total

81,669

8,747

248,854

5

257,606

339,275

16

78,382

17,590

238,803

138

256,531

334,913

4,962

6

82,770

30,000

230,500

700

261,200

343,970

5,141

2,565

7

85,771

17,600

238,200

23,200

279,000

364,771

30,184

5,619

2,674

6

92,151

18,500

220,200

17,100

255,800

347,951

58,928

33,146

7,164

3,062

7

102,307

38,400

190,500

5,100

234,000

336,307

2006

61,993

34,203

7,611

3,065

13

106,885

64,900

229,800

3,200

297,900

404,785

2007

62,899

33,870

7,312

5,040

13

109,134

55,300

198,400

5,500

259,200

368,334

2008

59,409

31,989

7,270

5,193

4

103,865

29,400

184,200

4,900

218,500

322,365

2009

56,719

30,541

5,988

2,915

2

96,165

70,300

146,600

17,600

234,500

330,665

2010

59,099

31,822

5,820

1,778

0

98,519

64,400

174,100

7,700

246,200

344,719

Year

Res

Comm

CDL

Ind.

2000

47,765

24,500

2,860

6,533

11

2001

45,475

24,305

3,882

4,704

2002

48,029

25,669

4,104

2003

49,751

28,307

2004

53,668

2005

CDL = construction, demolition, and land-clearing
a
Includes asbestos-containing materials
b
All ―Other Out of County Non-Weyerhaeuser Waste‖ considered in the 2011 Cowlitz County Solid Waste
Management Plan (Cowlitz County 2012a) is assumed for this analysis to be CDL wastes.
c
Includes waste from non-Weyerhaeuser forest products manufacturing from within Cowlitz County
Source: Cowlitz County 2012a

Some waste generated outside Cowlitz County, such as MSW from Wahkiakum County, is
disposed of at Tennant Way Landfill. Other waste from outside the county, such as industrial
and CDL waste from Weyerhaeuser and other sources, is disposed of at Headquarters Landfill.
Also, some additional waste generated within Cowlitz County and in other counties, such as
boiler ash and asbestos-containing materials, is disposed of at Tennant Way. Prior to 2005,
some waste material currently being disposed of at Tennant Way Landfill was being sent to
the Roosevelt Regional Landfill.
Waste stream forecasts for MSW generated in the county and needing disposal were prepared
for the Cowlitz County 2011 Solid Waste Management Plan (Cowlitz County 2012a). Generally,
MSW quantities needing disposal are expected to increase modestly along with the county‘s
population, but that may change due to the impact of waste reduction and recycling efforts
and economic conditions. The waste estimates used in this EIS (see Table 1) are based on a
0.5 percent growth rate in MSW generation, so that approximately 100,000 tons of MSW are
estimated to be generated in-county in 2014 and about 110,000 tons in 2032. Composition
of the County‘s municipal waste stream is projected at historical proportions of 33 percent
residential, 49 percent commercial, 7 percent CDL, and 11 percent other (Cowlitz County
2012a).
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The forest products industry in Cowlitz County generates a large volume of waste that
requires disposal (approximately 273,000 tons per year on average since 2000). Most of that
waste would be disposed of at Headquarters Landfill. While the waste quantities generated
and requiring disposal will likely vary because of economic conditions and other factors, this
EIS uses an estimate of 273,000 tons of in-county generated industrial waste per year in 2014,
rising to about 288,000 tons in the subsequent two decades.

3.11.1.1.2

Landfill Capacity

Consumption of capacity at most landfills depends, in part, on the mix of wastes disposed
there, the effectiveness of waste reduction and recycling programs, the level of economic
activity, and population. Because Tennant Way Landfill is nearing its full capacity, it is
expected to run out of capacity by Fall 2013, regardless of those contributing variables. As a
result, Tennant Way Landfill will be formally closed in mid-2013.
At the end of 2012, Headquarters Landfill had a remaining capacity of approximately
50.5 million cubic yards (in-place volume)15. As currently permitted, that remaining capacity
would be used only for the wastes currently disposed there. Those wastes include industrial
waste, CDL waste, other forest product manufacturing wastes, and petroleum-contaminated
soil that complies with the facility‘s permit for acceptance and disposal of contaminated
soils.
Under the No Action alternative, after closure of Tennant Way Landfill in late 2013, the
County would long-haul its MSW to one or more of the permitted disposal facilities in
Washington or Oregon. These potential landfills are listed in Table 27. Disposal at any of the
listed sites would be dependent upon provisions of local plans and permits that would allow
the site to accept MSW from Cowlitz County.
Table 27.

Potential Locations for Out-of-County Landfill Disposal.
Landfill

Location

Roosevelt Regional Landfill

Roosevelt, Washington

Columbia Ridge Landfill and Recycling Center

Arlington, Oregon

Finley Buttes Regional Landfill

Boardman, Oregon

Wasco County Landfill

The Dalles, Oregon

Riverbend Landfill Recycling Center and Green Energy Plant

McMinnville, Oregon

Coffin Butte Landfill

Corvallis, Oregon

15

The planned total site capacity is about 54.8 million cubic yards of in-place waste (R. Thiel, personal
communication), which is about 4.9 million cubic yards (9.9 percent) greater than capacity reported
in the original Weyerhaeuser permit application for the landfill in 1992. The increase in the capacity
estimate is primarily a result of refined engineering calculations related to slope stability on the
south (uphill) side of the landfill, which allow a 3(H):1(V) final slope as compared to the original
4.5:1 slope. The limits of the landfill footprint have not changed from the original limits proposed by
Weyerhaeuser, nor has the elevation (Cowlitz County 2012b).
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3.11.1.2 Wastewater Collection and Treatment
This section discusses existing capacity of the wastewater collection and treatment systems
that would serve Headquarters Landfill under the Proposed Action. Discussion of the affected
environment with regard to receiving water quality and the potential impacts on water
quality as the result of the Proposed Action are discussed in Water (Section 3.4).
Water percolating through the waste (called leachate) at Headquarters Landfill is currently
managed through the LCRS. Leachate moves through the LCRS to collection sumps and the
temporary leachate holding pond(s) before being transferred to rail tank cars. The rail tanks
cars are hauled to Longview, where leachate is pumped from the tank cars to Weyerhaeuser‘s
permitted wastewater treatment plan for treatment.
Actual leachate volume generated during the past 18-year operational life of Headquarters
Landfill has ranged between 11 and 31 million gallons per year (0.03 to 0.085 million gallons
per day [mgd]) on average, although peak flows could be as high as approximately 0.3 mgd
for short periods (typically as a result of rainfall in winter storms). The volume of leachate
depends primarily on precipitation levels and on the size of open areas being filled rather
than on the composition or quantity of the waste. Because the Proposed Action would not
materially increase the amount of open area at the landfill, the historical volume (0.03 to
0.85 mgd) is used as the basis for the volume of leachate that would be produced under both
the Proposed Action and the No Action alternatives.
Under the Proposed Action, leachate from Headquarters Landfill would be handled in the
same way that leachate is handled under the current landfill operating plan. Leachate would
move through the LCRS to collection sumps and the temporary leachate holding pond(s). In
the short term, leachate would continue to be transported to Weyerhaeuser‘s permitted
wastewater treatment plant via rail tank car and/or truck. After the leachate pipeline is
constructed, leachate would be transported to the Three Rivers Regional Wastewater Plant
via the pipeline.
The Weyerhaeuser wastewater treatment plant is located at the Longview mill site near the
intersection of Industrial Way and Washington Way in Longview. It is on the shore of the
Columbia River. The plant processes wastewater from Weyerhaeuser industrial facilities
located at the site, including a kraft pulp mill and bleach plant, a newsprint mill, a softwood
lumber operation, and a solid waste materials recovery and transfer facility. The plant also
processes effluent from several inorganic chemical manufacturers operating on or adjacent
to the mill site, as well as Headquarters Landfill leachate. Effluent is discharged from
the plant into the Columbia River at a permitted discharge point approximately 2.1 miles
downstream from the Lewis and Clark Bridge. The Weyerhaeuser wastewater treatment
plant‘s design flow capacity is 75 mgd. Of that amount, the plant is using approximately
45 mgd for its existing wastewater flows.
The Three Rivers Regional Wastewater Plant is operated by the Three Rivers Regional
Wastewater Authority. The plant treats wastewater from the city of Kelso, part of the city
of Longview, the Beacon Hill Sewer District, and areas in unincorporated Cowlitz County,
including the Port of Longview. It also treats leachate from the County‘s Tennant Way
landfill. The Three Rivers treatment plant was constructed in 1976 and upgraded in 2002; the
upgrade more than doubled the plant capacity. The plant is split into two separate plants:
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north and south. The wastewater from both plants is recombined for disinfection with liquid
sodium hypochlorite and then dechlorinated with sodium bisulfate prior to discharge into the
Columbia River.
The original north plant of the Three Rivers Regional Wastewater Plant has a design flow
capacity of 10 mgd, and the newer south plant has a design flow of 16 mgd, for a combined
design capacity of 26 mgd average flow for the maximum month. The combined design flow
capacity for the peak day is 62.4 mgd. Summer flows average 8 mgd, and winter flows range
between 18 and 22 mgd, depending on weather (D. Leaf, personal communication). For
the latest period for which data are available, between 2002 and 2005, the plant was
using approximately 12.3 mgd (average flow for maximum month) and 30.4 mgd on the
maximum day for its existing effluent flows. According to the most recent National Pollutant
Discharge Elimination System permit for the Three Rivers Regional Wastewater Plant (Permit
#WA003778), the maximum day design flow for the plant will not be reached until sometime
after the year 2030.

3.11.1.3 Fire and Emergency Medical Services
Fire and emergency medical services, and response to incidents involving hazardous materials,
in and around Headquarters Landfill are provided by three fire districts: Cowlitz Fire District
No. 6, Cowlitz Fire District No. 3, and Cowlitz 2 Fire and Rescue. The County Sheriff‘s office
provides support.
Cowlitz County Fire District No. 6 is in Castle Rock, approximately 11 miles or 25 minutes
from Headquarters Landfill. District No. 6 consists of 1 chief, 1 assistant chief, 5 captains,
2 lieutenants, about 40 firefighters, 11 paramedics, 10 emergency medical techniciansintravenous, and 15 emergency medical technicians. District No. 6 operates out of a single
station and encompasses 100 square miles. Weyerhaeuser and Cowlitz Fire District No. 6
have negotiated a mutual aid agreement. The County proposes that this agreement would be
transferred to Cowlitz County Public Works under the Proposed Action.
Cowlitz County Fire District No. 3 is located on SR 504. Its main station is northeast of Spirit
Lake, approximately 13 miles or 25 minutes from Headquarters Landfill. A District No. 3
substation is located on SR 504, west of Spirit Lake, approximately 6 miles or 15 minutes
from Headquarters Landfill. District No. 3 consists of 25 volunteer (paid per call) firefighters
operating out of the two stations and encompasses approximately 48 square miles.
Cowlitz 2 Fire and Rescue is in Kelso, approximately 13 miles or 25 minutes from
Headquarters Landfill. Cowlitz 2 Fire and Rescue consists of a combination of career and
volunteer firefighters, with approximately 150 members. Cowlitz 2 Fire and Rescue operates
out of nine stations and serves the city of Kelso and the unincorporated areas of Longview and
Kelso—including Rose Valley, Lexington, Columbia Heights, Bakers Corner, and Bunker Hill—an
area encompassing 150 square miles.
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3.11.2 Impacts
3.11.2.1 Proposed Action
3.11.2.1.1

Changes in Solid Waste Disposal

Under the Proposed Action, there would be a beneficial effect on the County‘s solid waste
system by providing approximately 50.5 million cubic yards (in-place volume) of disposal
capacity and avoiding the need, cost, and environmental impacts of long-hauling county
waste. Based on waste generation estimates used in this EIS (Table 1), Headquarters Landfill
would remain a viable disposal alternative until 2115.
For purposes of this analysis, the impacts of future waste generation and landfill capacity are
assessed based on waste quantities that approach the current Weyerhaeuser permit limit of
1 million cubic yards per year. If the County were to accept the current permit limit of
1 million cubic yards of waste per year starting in 2014, the landfill would reach its capacity
in approximately 2065, when cumulative volumes received after 2014 reach approximately
50.5 million cubic yards. Table 28 displays projected waste generation tonnage, volume, and
cumulative volume, based on the current permit limit. Actual waste volumes are expected to
be about 50 percent or less than the current permit maximum (Section 2.2.2).
Table 28.

Waste Generation Projection (Permit Limit).

Year

Tons

Cubic Yards

Cumulative Cubic Yards

2000

339,275

345,411

146,532

2005

336,307

347,261

798,372

2010

344,719

317,178

1,515,333

2017

na

1,000,000

4,000,000

2031

na

1,000,000

18,000,000

2041

na

1,000,000

28,000,000

2051

na

1,000,000

38,000,000

2061

na

1,000,000

48,000,000

2067

na

1,000,000

54,000,000

na - not applicable to calculation

3.11.2.1.2

Changes in Wastewater Collection and Treatment

Under the Proposed Action, leachate from Headquarters Landfill would be handled on site in
the same way that leachate is handled under the current landfill operating plan (No Action
alternative). Generally, leachate would move through the LCRS to collection sumps and the
temporary leachate holding pond(s).
Until the proposed leachate pipeline is completed, leachate would continue to be transported
to Weyerhaeuser‘s permitted wastewater treatment plant via rail tank car and/or truck. After
the pipeline is completed, leachate would be transported to the Three Rivers Regional
Wastewater Plant via the pipeline.
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In the short term, while leachate is conveyed to the Weyerhaeuser‘s wastewater treatment
plant, impacts on wastewater treatment utilities would be similar to those of the No Action
alternative. There would be no change in the ability of the Weyerhaeuser plant to provide
treatment service to its existing industrial operations and other users at the same capacity
and effluent quality as is currently provided.
Once the leachate pipeline is in use, leachate would be treated at the Three Rivers Regional
Wastewater Plant. The Three Rivers Regional Wastewater Plant currently treats leachate
from the County‘s Tennant Way Landfill. After Tennant Way Landfill closes in late 2013,
leachate production at that landfill (and, therefore, flow to the Three Rivers plant) will
decline relatively quickly. The expected flow rate of leachate from Headquarters Landfill
(approximately 0.03 to 0.3 mgd) would use approximately 0.1 percent to 1.1 percent of the
Three Rivers plant‘s maximum monthly design flow capacity of 26 mgd. Given this level of use
and that approximately 50 percent of the plant‘s flow capacity would remain available for
other sources, it is unlikely that the addition of landfill leachate would affect the Three
Rivers plant‘s ability to provide treatment service to its existing and future direct and sewer
district customers at the same capacity and effluent quality as is currently provided.
From a wastewater treatment perspective, the differences between the projected leachate
from Headquarters Landfill and the existing leachate from Tennant Way Landfill are relatively
minor (Appendix B; Thiel Engineering 2013b). Appendix B contains a comparison of the
projected and existing leachate composition. Based upon review of the projected leachate
composition and flow volume, the Three Rivers Regional Wastewater Plant superintendent has
indicated that the plant‘s capacity and treatment capabilities are adequate to accept and
treat the leachate ―without threat to permit compliance‖ (D. Leaf, personal communication)
(Appendix D). The addition of landfill leachate as the result of the Proposed Action may
slightly accelerate planning for additional wastewater treatment capacity. Consequently, use
of the Three Rivers Regional Wastewater Plant under the Proposed Action would have little
impact on wastewater treatment utilities. An independent engineering report, evaluating
the plant‘s ability to accept and treat Headquarters Landfill leachate, would be prepared
and reviewed prior to final permitting of the proposed discharge to Three Rivers Regional
Wastewater Plant.

3.11.2.1.3

Changes in Fire and Emergency Medical Services

Under the Proposed Action, most fire and emergency risks of constructing and operating
Headquarters Landfill would be the same as under the No Action alternative. The potential
use of emergency services provided by area fire districts would not change.
Secondary fire control would be provided under a continuation of the mutual aid agreement
currently in place between Cowlitz County Fire District No. 6 and Weyerhaeuser, although the
agreement would need to transfer to Cowlitz County Public Works Department. If a fire were
to occur in the landfill, it would be controlled by covering it with soil and/or using water from
the clean lower leachate pond or the 160,000-gallon water tank at Headquarters Camp.
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3.11.2.1.4

Higher Waste Volumes

Higher annual waste volumes than anticipated could occur under the estimated long-term
maximum of 700,000 tons per year. Public service and utility impacts would be substantially
the same as those described above.

3.11.2.1.5

Leachate Transfer

Particularly in urban portions of the proposed pipeline route, buried utilities are likely to
exist along the route and would need to be located and either avoided or relocated.
As standard techniques are available to locate and, if necessary, relocate utilities prior to
construction, the likelihood that significant impacts on existing utility infrastructure would
occur is minimal.

3.11.2.2 No Action
3.11.2.2.1

Changes in Solid Waste Disposal

Under the No Action alternative, Weyerhaeuser would likely sell the landfill to a third party,
with the assumption that it would continue to be operated as a limited-purpose landfill with
similar operational practices. Under the No Action alternative, after closure of the County‘s
existing Tennant Way landfill in 2013, the County would long-haul its MSW to one or more of
the permitted disposal facilities in Washington and Oregon listed in Table 27.
Under the No Action alternative, all industrial wastes that are currently disposed of at
Tennant Way Landfill would be acceptable for disposal at Headquarters Landfill, at the
discretion of the new landfill owner and the waste generators. In the event that the new
owner chooses not to accept certain industrial wastes at Headquarters Landfill, those
industrial wastes would require disposal at one or more out-of-county permitted landfills.
For both MSW and industrial waste disposed of in other landfills, those wastes would
contribute to and accelerate the environmental impacts associated with that facility, as well
as reduce the landfills‘ life. The degree to which an out-of-county landfill‘s life is reduced
depends upon the amount of municipal and/or industrial waste originating in Cowlitz County
that is sent there and the capacity remaining at each landfill. For those landfills identified in
Table 29, each 1 million tons of waste sent there from Cowlitz County would reduce the
facility‘s life by the amount shown.
Municipal and/or industrial waste sent to out-of-county landfills would contribute to the
known environmental impacts associated with those landfills. Cowlitz County waste would
also increase truck, rail, and/or barge traffic associated with waste transport. This could lead
to increased traffic congestion on roadways, railways, or waterways leading to those landfills
and may accelerate degradation of roadway infrastructure. It would result in increased fuel
consumption and air and noise emissions. More detailed discussion of the impacts is presented
in the corresponding sections of this EIS, including Transportation, Water, and Air. Mitigation
measures enacted during permitting of the out-of-county landfills would reduce the impacts
associated with waste originating from Cowlitz County in the same manner that they mitigate
impacts associated with waste currently disposed of at those landfills.

July 2013
210

Cowlitz County Landfill Final Environmental Impact Statement

Table 29.

Out-of-County Remaining Landfill Capacity.

Landfill

Location

Remaining
Capacity
(tons)

Roosevelt Regional Landfill

Roosevelt, Washington

187,000,000

0.5%

Columbia Ridge Landfill and Recycling Center

Arlington, Oregon

97,000,000

1%

Finley Buttes Regional Landfill

Boardman, Oregon

90,000,000

1%

Wasco County Landfill

The Dalles, Oregon

35,000,000

29%

a

Riverbend Landfill Recycling Center and Green Energy

Capacity
Reduction per
1 Million Tons

McMinnville, Oregon

1,300,000

77%

Corvallis, Oregon

14,500,000

7%

Plant
Coffin Butte Landfill
a

Riverbend proposes to expand its capacity; however it is uncertain whether the expansion will be approved.
Previous proposals to expand the landfill have been denied.
Source: Ecology 2010.

According to the Cowlitz County 2011 Solid Waste Management Plan (Cowlitz County 2012a),
access to long-term landfill capacity can be addressed through the County‘s contract
with Waste Control Recycling, Inc., for the 20-year planning horizon of that plan. The plan
does not address the timeframe beyond the 20-year planning horizon. However, the plan
recommends that disposal at Headquarters Landfill be considered before disposal at an outof-county landfill is selected.

3.11.2.2.2

Changes in Wastewater Collection and Treatment

Under the No Action alternative, it is assumed that Weyerhaeuser would sell Headquarters
Landfill to a third party, but would continue to accept the landfill‘s leachate for treatment
at its permitted wastewater treatment plant in Longview. There would be no change in the
ability of the Weyerhaeuser wastewater treatment plant to provide treatment service to its
existing industrial operations and other users at the same capacity and effluent quality as is
currently provided.

3.11.2.2.3

Changes in Fire and Emergency Medical Services

Under the No Action alternative, a third-party owner of Headquarters Landfill would continue
to rely on area fire districts, primarily Cowlitz County Fire District No. 6, for emergency
response. There would be no change in the amount or intensity of potential emergency
response services needed.

3.11.3 Mitigation
The Proposed Action would benefit the Cowlitz County solid waste management system, so no
mitigation is necessary or proposed. No mitigation is proposed under the Proposed Action for
wastewater treatment or emergency services because no significant effects are likely to
occur.
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3.11.4 Significant Unavoidable Adverse Impacts
No significant unavoidable adverse impacts on public services and utilities are expected to
occur.
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4.0 DRAFT EIS COMMENTS AND RESPONSES
4.1 Introduction
The Draft EIS was distributed on November 30, 2012. The public comment period on the Draft
EIS extended for 45 days from the distribution date and ended on January 14, 2013. During
the comment period, a public hearing was held on December 18, 2012, to receive oral
comments on the Draft EIS. A total of six comment letters were received during the comment
period, and an additional comment letter was received four days after the comment period
closed. During the comment meeting, three commenters provided oral comments and
supplementary background material.
The Washington state SEPA Rules provide the following requirements for the lead agency‘s
response to comments in the Final EIS (WAC 197-11-560).
(1) The lead agency shall prepare a final environmental impact statement whenever a
DEIS has been prepared, unless the proposal is withdrawn or indefinitely postponed.
The lead agency shall consider comments on the proposal and shall respond by one or
more of the means listed below, including its response in the final statement.
Possible responses are to:
(a) Modify alternatives including the proposed action.
(b) Develop and evaluate alternatives not previously given detailed consideration by
the agency.
(c) Supplement, improve, or modify the analysis.
(d) Make factual corrections.
(e) Explain why the comments do not warrant further agency response, citing the
sources, authorities, or reasons that support the agency's response and, if
appropriate, indicate those circumstances that would trigger agency reappraisal or
further response.
(2) All substantive comments received on the draft statement shall be appended to
the final statement or summarized, where comments are repetitive or voluminous,
and the summary appended. If a summary of the comments is used, the names of the
commenters shall be included (except for petitions).
(3) In carrying out subsection (1), the lead agency may respond to each comment
individually, respond to a group of comments, cross-reference comments and
corresponding changes in the EIS, or use other reasonable means to indicate an
appropriate response to comments.
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(4) If the lead agency does not receive any comments critical of the scope or content
of the DEIS, the lead agency may so state in an updated fact sheet (WAC
197-11-440(2)), which shall be circulated under WAC 197-11-460. The FEIS shall
consist of the DEIS and updated fact sheet.
(5) If changes in response to comments are minor and are largely confined to the
responses described in subsections (1)(d) and (e) of this section, agencies may prepare
and attach an addendum, which shall consist of the comments, the responses, the
changes, and an updated fact sheet. The FEIS, consisting of the DEIS and the
addendum, shall be issued under WAC 197-11-460, except that only the addendum
need be sent to anyone who received the DEIS.
(6) An FEIS shall be issued and circulated under WAC 197-11-460.
As a result of comments received, this Final EIS, where appropriate, contains modified and
improved analyses, contains factual corrections, and explains why some comments do not
warrant further agency response. In addition, this Final EIS contains additional detail on the
Proposed Action developed by the project proponent since issuance of the Draft EIS.
Comments received included both substantive and non-substantive comments on the Draft
EIS. The Washington state SEPA Rules (WAC 197-11-550(1)) state that:
Comments on an EIS, DNS, scoping notice or proposal shall be as specific as possible
and may address either the adequacy of the environmental document or the merits of
the alternatives discussed or both.
Comments that meet the requirements of WAC 197-11-550(1) are considered substantive.
Other comments are considered non-substantive.
The sections below describe the non-substantive comments received and explain why the
comments are non-substantive; provide grouped responses to sets of comments that focus on
similar issues; and provide specific responses to individual comments, in many cases also
referring the reader to the grouped responses.

4.2 Non-substantive Comments
The Washington state SEPA Rules acknowledge that an EIS and its analysis of impacts and
mitigation is not the only consideration of decisionmakers faced with a proposed action. WAC
197-11-448(1) states:
SEPA contemplates that the general welfare, social, economic, and other
requirements and essential considerations of state policy will be taken into account
in weighing and balancing alternatives and in making final decisions. However, the
environmental impact statement is not required to evaluate and document all of
the possible effects and considerations of a decision or to contain the balancing
judgments that must ultimately be made by the decision makers. Rather, an
environmental impact statement analyzes environmental impacts and must be used
by agency decision makers, along with other relevant considerations or documents,
in making final decisions on a proposal. The EIS provides a basis upon which the
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responsible agency and officials can make the balancing judgment mandated by SEPA,
because it provides information on the environmental costs and impacts. SEPA does
not require that an EIS be an agency's only decision making document.
A number of comments focused on issues that, while they may be have been relevant to
decisionmakers on the County‘s proposed purchase and conversion of Headquarters Landfill,
are not required to be evaluated within this EIS.
Several comments focused on the cost to the County of purchasing Headquarters Landfill and
operating it as a municipal solid waste landfill, and expressed the opinion that the cost was
too high and would negatively affect the County tax base and County revenues and that
ownership of the landfill came with unacceptable liability. WAC 197-11-448(3) states:
Examples of information that are not required to be discussed in an EIS are: Methods
of financing proposals, economic competition, profits and personal income and wages,
and social policy analysis (such as fiscal and welfare policies and nonconstruction
aspects of education and communications)…
Cowlitz County Building and Planning, the lead agency for this EIS, has taken note of these
comments on cost, but this Final EIS does not provide responses to these comments, as the
issue is outside the purview of SEPA.
Two comments alleged conflicts of interest within the County regarding the proposal and the
County‘s handling of SEPA responsibilities. Where these comments bear on SEPA
requirements, responses are provided below. Otherwise, the comments are outside the
purview of SEPA.
Background material on past and present conditions at Silver Lake and the surrounding area
have been provided to the County before and throughout the EIS process. This material has
been considered in the EIS where germane to the analysis of impacts and mitigation.

4.3 Substantive Comments
4.3.1

Responses to Grouped Substantive Comments

4.3.1.1

Evaluation of the Proposed Action under SEPA

This EIS evaluates the environmental impacts resulting from the Proposed Action, which,
under the state‘s SEPA Rules, is defined as the agency decisions that will permit the proposed
project—the conversion and operation of Headquarters landfill as an MSW landfill,
construction of a leachate conveyance pipeline, and potential for all waste to be hauled by
truck—to occur. As a modification of an existing landfill, the Proposed Action is different from
most projects that are evaluated under SEPA in that it does not involve a completely new
development, such as a residential subdivision or a shopping center proposed on previously
undeveloped ground. Headquarters Landfill is an existing facility that was permitted in the
early 1990s and that has been operating as a limited-purpose industrial waste landfill for
about 18 years. The permits for the original landfill allowed for development of the limitedpurpose landfill to continue into the future, established maximum area and height limits for
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the landfill, and regulated various aspects of the landfill‘s construction and operation.
Because the landfill exists and is permitted to develop further, the consequences of the
Proposed Action that need to be evaluated in this EIS are those potential impacts that would
only occur due to the proposed conversion of the facility to an MSW landfill. Environmental
impacts that would occur whether or not the Proposed Action is approved are not considered
to be the result of the Proposed Action. For example, the proposed MSW landfill would have
the same footprint as the permitted footprint of the existing limited-purpose landfill, so the
loss of existing vegetation and associated wildlife habitat is not considered to be an impact
resulting from the proposed conversion of the landfill to an MSW landfill.

4.3.1.2

SEPA Procedure

During the December 18, 2012, public hearing, two comments raised issues of SEPA
procedure, which could be considered substantive within the meaning of WAC 197-11-550(1).
One commenter (Gardner) stated that Cowlitz County Building and Planning had a conflict of
interest and should not be in the position of making a decision on approving the proposal.
Another commenter (Nofziger) stated that the public notice and opportunity for comment,
while perhaps consistent with minimum requirements, were not sufficient.
The Washington State SEPA Rules provide requirements and restrictions regarding three key
roles under SEPA – lead agency, responsible official, and decisionmaker—and the entity
making a proposal, which may be referred to as the proponent or applicant. The SEPA Rules
provide the following definitions:
"Lead agency" means the agency with the main responsibility for complying with
SEPA's procedural requirements. (WAC 197-11-758)
"Responsible official" means that officer or officers, committee, department, or
section of the lead agency designated by agency SEPA procedures to undertake its
procedural responsibilities as lead agency. (WAC 197-11-788)
"Decision maker" means the agency official or officials who make the agency's decision
on a proposal. (WAC 197-11-730)
The SEPA Rules (WAC 197-11-926) provide specific requirements and guidance for assigning
responsibilities for these roles when a proposal is initiated by a government agency:
(1) When an agency initiates a proposal, it is the lead agency for that proposal. If two
or more agencies share in the implementation of a proposal, the agencies shall by
agreement determine which agency will be the lead agency. For the purposes of this
section, a proposal by an agency does not include proposals to license private activity.
(2) Whenever possible, agency people carrying out SEPA procedures should be
different from agency people making the proposal.
Pursuant to the above, Cowlitz County—specifically, the County‘s Department of Building and
Planning as the department within Cowlitz County that has the main responsibility for
complying with SEPA—has been designated as the lead agency for the County‘s Headquarters
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Landfill proposal. Elaine Placido, Director of Building and Planning, is the Responsible
Official.
The Headquarters Landfill proposal being evaluated in this EIS requires multiple permits and,
therefore, there are multiple decisionmakers for the Proposed Action. The primary County
decisionmaker for the Proposed Action is the Environmental Health Unit within the Health
and Human Services Department, which must issue a solid waste permit for the proposed
conversion of the landfill to accept MSW. SEPA Rules provide no restrictions regarding agencies
fulfilling both the lead agency and decisionmaker roles, and it is typical on either a public or
private proposal that a decisionmaker fulfills the lead agency role. By designating Building
and Planning as lead agency for the Proposed Action, which is proposed by the County‘s
Public Works Department, the County has met the SEPA guidance in WAC 197-11-926(2) that:
Whenever possible, agency people carrying out SEPA procedures should be different from
agency people making the proposal.
The SEPA Rules provide requirements for commenting on a Draft EIS:
The commenting period shall be thirty days unless extended by the lead agency under
WAC 197-11-455. (WAC 197-11-502(5)(b))
Upon request, the lead agency may grant an extension of up to fifteen days to the
comment period. Agencies and the public must request any extension before the end
of the comment period. (WAC 197-11-455(7))
In recognition of the high level of community interest in the Headquarters Landfill proposal
and the fact that the Christmas holiday fell within the comment period, Cowlitz County
Building and Planning determined at the outset that a maximum 45-day comment period
would be more appropriate than the minimum 30-day comment period.
The SEPA Rules (WAC 197-11-510) provide the following requirements for public notice:
(1) When these rules require notice to be given under this section, the lead agency
must use reasonable methods to inform the public and other agencies that an
environmental document is being prepared or is available and that public hearing(s),
if any, will be held. The agency may use its existing notice procedures.
Examples of reasonable methods to inform the public are:
(a) Posting the property, for site-specific proposals;
(b) Publishing notice in a newspaper of general circulation in the county, city, or
general area where the proposal is located;
(c) Notifying public or private groups with known interest in a certain proposal or in
the type of proposal being considered;
(d) Notifying the news media;
(e) Placing notices in appropriate regional, neighborhood, ethnic, or trade journals;
and/or
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(f) Publishing notice in agency newsletters and/or sending notice to agency mailing
lists (either general lists or lists for specific proposals or subject areas).
(2) Each agency shall specify its method of public notice in its SEPA procedures, WAC
197-11-904 and 197-11-906. If an agency does not specify its method of public notice
or does not adopt SEPA procedures, the agency shall use methods (a) and (b) in
subsection (1).
(3) Documents which are required to be sent to the Department of Ecology under
these rules will be published in the SEPA register, which will also constitute a form
of public notice. However, publication in the SEPA register shall not, in itself, meet
compliance with this section.
Cowlitz County Code (CCC 19.11.090) provides the County‘s notice requirements under SEPA:
A. Under the SEPA rules (Chapter 197-11 WAC), the public is to be notified when
certain determinations are made, when certain environmental documents are issued,
and when public hearings are held. WAC 197-11-510(2) requires the county to specify
its method of giving public notice.
B. Whenever public notice is required during the environmental review process it
shall be provided as follows:
1. If public notice is required for the proposal under some other statute, ordinance,
or regulation, such notice shall include the status of environmental review of the
proposal, including whether a DNS or DS has been issued; when comments are due;
scoping procedure (if any); and the availability of environmental documents;
2. If public notice is not required for the proposal under some other statute,
ordinance, or regulation, it shall be given by posting at the county SEPA information
center located at the Department of Building and Planning and by at least one of the
following methods:
a. Posting the property, for site-specific proposals,
b. Publishing notice in a newspaper of general circulation in the county or general
area where the proposal is located,
c. Notifying public or private groups with known interest in a certain proposal or type
of proposal being considered,
d. Notifying the news media,
e. Placing notices in stores, schools, or other appropriate regional or neighborhood
meeting places,
f. Notifying neighbors by mail.
Cowlitz County Building and Planning issued notice for the comment period and public
meeting on the Draft EIS. The notice was mailed to agencies, tribes, organizations, and the
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public. In addition to the mailing, Cowlitz County posted the notice at 30 locations on
November 29, 2012. Copies of the notice were posted at recycling stations in Toutle,
Longview, Lexington, Kelso, Kalama, and Castle Rock; at 13 locations along Headquarters and
South Silver Lake road; at post offices and libraries in Longview, Kelso, Woodland, and Castle
Rock; and at the Toutle post office.

4.3.1.3

Air Quality and Odor

Several topics were raised related to air quality and odor in comments to the Draft EIS. These
include:


The potential for odor impacts given what the commenters described as existing odor
issues at the County‘s existing Tennant Way MSW landfill (Mitchem, Cody) and odors
that have occurred in the past and that are now detected (Metcalf)



Mitigation for the loss of 400 acres of timberland and its associated carbon
sequestration (Mitchem)



Impacts related to dirt and dust from trucks (Cody)



The need for air quality monitoring (Mitchem)



Local meteorological conditions and the validity of air quality modeling conducted to
assess potential air quality impacts (Metcalf)

SWCAA implements federal and state air quality regulations that apply to Headquarters
Landfill. These regulations are enforced through an air quality permitting process that
involves agency review of a proponent-submitted application supported by various analyses,
including modeling of expected emissions of landfill gas constituents generated from landfill
operations. This modeling, described further below, is used to predict concentrations of
landfill gas constituents and associated air quality impacts.
As described in the Draft EIS, the basis for the assessment of air quality impacts is
mathematical modeling of the dispersion of landfill gas emitted from the landfill (the
cumulative emissions from the on-site gas flare and from fugitive – i.e. un-captured –
emissions that escape from the landfill surface). The model – AERMOD – developed by the
US EPA in collaboration with the American Meteorological Society and approved by US EPA for
applications such as Headquarters Landfill, calculates maximum hourly, maximum 24-hour,
and maximum annual concentrations along the property boundary and at points spaced 50 or
100 meters apart outside of the landfill boundary and within a distance of 3 kilometers (about
2 miles) from the landfill flare. The grid of these 50- or 100-meter spaced locations extends
to the nearest residence west of the landfill, which is approximately 1.45 miles from the
landfill, and extends to just south of Silver Lake north of the landfill. The calculation of
hourly, 24-hour, and annual concentrations was selected to allow direct comparison with air
quality standards, which are given in maximum hourly, maximum 24-hour, and maximum
annual concentrations.
Model inputs include past surface and upper air meteorological observations. For the
modeling of Headquarters Landfill, SWCAA requested the proponent to use 3 years (2000
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through 2002) of hourly meteorological data from Longview, along with upper air data from
Salem, Oregon, and additional surface data from Portland, Oregon. Data from that time
period and these locations were used because that is the meteorological data closest in time
and space to the landfill that meets necessary quality standards. The data are considered by
SWCAA to adequately approximate the meteorology of the landfill and its surroundings for the
purposes of the modeling.
At low wind speeds, AERMOD is known to produce predicted concentrations that are
unrealistically high, and the model has a US EPA-approved default option that provides special
processing for low wind speeds and also missing meteorological data.
Since publication of the Draft EIS, additional testing of industrial waste by the proponent has
resulted in higher projections of landfill gas generation rates than originally estimated. The
Air Quality section of this Final EIS has been updated to include these latest projections and
to describe the assumptions underlying them. As described in the Draft EIS, air dispersion
modeling has been conducted for a landfill gas generation of 1,339 scfm, which, at a system
capture efficiency of 75 percent, would provide the maximum gas volume (1,000 scfm) that
could be handled by the proposed landfill flare. Under the original landfill gas projections
that were presented in the Draft EIS, a gas generation of 1,339 scfm was expected to occur in
about 2050. With the latest gas projections, and depending on actual waste flow, this volume
could occur as early as 2030. At landfill gas volumes of 1,339 scfm, the air dispersion
modeling indicates that air quality standards would not be exceeded at any location outside
the landfill. Extrapolation from this modeling, along with consideration of the set of
conservative assumptions that provide inputs to that modeling, also indicate that air quality
standards would likely not be exceeded at gas generation rates approaching twice the
modeled rate of 1,339 scfm. However, that conclusion is not backed up by specific air
dispersion modeling and, therefore, is somewhat uncertain at the highest projected gas
volumes.
As gas generation approaches a volume of 1,339 scfm, the County would either install a
second flare, which may or may not require an air permit modification, or would seek to
convert the gas management system to an energy recovery system, which would require a
new air permit. As part of its consideration of an application for a permit modification or a
new permit, the SWCAA may require new air dispersion modeling and analysis to demonstrate
that air quality standards would be met if the application were approved. The air quality
modeling that would support an application would also be able to incorporate information on
actual gas generation and actual system performance—factors that have been conservatively
estimated for the current air dispersion modeling. SWCAA would conduct SEPA compliance in
conjunction with its review of the modification request. That SEPA compliance could involve
adoption of this Final EIS, preparation of an amendment or a supplement to this Final EIS, or
preparation of an entirely new SEPA document.
Federal (40 CFR 60.753) and state regulations (WAC 173-351) require ongoing monitoring of
landfill gas during landfill operation and after landfill closure. Monitoring, which focuses on
the performance of the landfill gas collection and destruction system, potential subsurface
migration of landfill gas, and potential fugitive gas emissions, would include:
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Landfill gas extraction wells will be monitored monthly for gas composition and flow
rate, among other parameters.



Gas composition and flow at the landfill gas flare will be monitored weekly and every
minute, respectively.



To determine whether and to what extent subsurface gas migration may occur,
subsurface gas probes located between the waste fill and onsite structures will be
monitored quarterly and all enclosed spaces on site will be monitored quarterly. Other
locations may be monitored by subsurface probes, if pathways susceptible to off-site
gas migration are identified, to assess the extent of offsite gas migration.



Surface concentrations of methane will be monitored quarterly to determine
compliance with the federal regulatory requirement that methane concentrations not
exceed 500 ppm over background at the surface of the landfill.

Some of the constituents in landfill gas are odorants, with sulfur-bearing compounds the
most common constituents that result in odors perceived as highly unpleasant. In 2006,
decomposition of certain wastes in one area of the existing landfill began producing high
levels of hydrogen sulfide (H2S), an odorant having the characteristic of rotten eggs. In June
2007, a scrubber was installed at the landfill to reduce the amount of H2S entering the flare.
Since that time, the amount of H2S emitted from the landfill, and the potential for odor
impacts, has declined dramatically.
The Draft EIS included a comparison of the anticipated levels of four odorants contained
in landfill gas emitted from the landfill and compared those levels with published odor
thresholds. Maximum predicted levels of three of the odorants were substantially below
threshold, and the predicted level of the fourth, H2S, is slightly below threshold in the first
years of operation of the converted landfill and is predicted to decline to lower levels over
time. Based on these predictions, the Draft EIS concluded that significant odor impacts to
offsite receptors are unlikely to occur.
One commenter referred to odors from Tennant Way Landfill. Any landfill that handles MSW
as well as industrial wastes may have odors on site at the active face where waste is being
landfilled. Those odors typically become less noticeable away from the active area and, for
Headquarters Landfill, as indicated by the air quality modeling, would become insignificant
outside of the landfill under normal operation. Over the past 27 years, the County has heard
anecdotally that odor from Tennant Way Landfill has been detected (C. Bischoff, personal
communication) but has received only two formal complaints about odor at the landfill
(D. Olson, personal communication, February 28, 2013).
Landfill construction and operation can also generate dust both at the landfill and on the
access road leading from the landfill. Because of the distance between the landfill and the
nearest residences (more than a mile), dust generated from construction and landfilling
operations at the landfill are unlikely to cause significant impacts. However, trucks can
track dirt onto the paved portion of South Silver Lake Road, and this can cause dust to be
generated by passing vehicles in the vicinity of residences at the east end of South Silver Lake
Road. Currently, South Silver Lake Road is paved easterly of Blue Mountain Road for about
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one-half mile to a large turnaround. This turnaround is approximately 1 to 1.4 miles west of
the entrance to the landfill, and this stretch of road between the turnaround and the landfill
entrance is currently unpaved and a potential source of tracked dirt. The Proposed Action
includes paving the access road between the turnaround east of Blue Mountain Road and the
landfill entrance, so that the nearest unpaved potential source of tracked dirt would then be
about 1-1/2 miles from the nearest residence. In addition, if County Public Works staff, who
will be travelling daily to and from the landfill, observe excessive amounts of dirt on the
roadway, Public Works should clean the roadway to reduce potential dust generation that
could impact residences. Implementation of these measures should minimize the potential for
dust-related impacts on local residents.
The Draft EIS presents estimated greenhouse gas emissions under different alternatives,
including No Action, and estimates the loss of carbon storage through conversion of forest
lands under any of the alternatives to be 53,076 CO2e metric tons. This loss of carbon storage
would occur even if the Proposed Action (approval of permits to allow the conversion of the
landfill to an MSW facility) does not occur, because the proposed landfill footprint, and
therefore the area that would be cleared of existing vegetation, is the same as the footprint
permitted for the existing limited-purpose landfill. For this reason, the loss of carbon storage
is not an impact of the Proposed Action, and mitigation for this impact is not needed as part
of this action. Moreover, the Proposed Action would have lower greenhouse gas emissions
than the No Action alternative.

4.3.1.4

Ground and Surface Water

Several topics were raised related to ground and surface water in comments to the Draft EIS.
They included:


Impacts on area wells (Cody)



Need for water quality monitoring (Mitchem)



Potential non-compliance with Federal Clean Water Act (Paulson)



Water quality testing has revealed water quality problems in Silver Lake (Nofziger)



Impacts on local water quality (Paulson)



Risk of impacts to water quality from leachate crossing I-5 and the Cowlitz River
(Paulson)



Stream temperatures are likely to increase (Ecology)



Treatability of leachate and its effect on the receiving water need to be evaluated
(Ecology)

The Washington State Department of Ecology also provided several comments related to
surface and ground water quality that addressed specific aspects of the Draft EIS text.
These comments are responded to individually in Section 4.3.2 and are not discussed in this
response.
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The decomposition of waste and contact with infiltrating rainwater in solid waste landfills
generates a liquid called leachate, which contains constituents that can degrade the quality
of ground and surface waters if they are contaminated by leachate. As described in the
general response to human health comments, measures to manage leachate include lining
landfill cells to prevent leachate from escaping the landfill, collecting and conveying the
leachate to a temporary storage area, and then conveying the leachate from the storage area
to a wastewater treatment plant for treatment and subsequent safe discharge in compliance
with various permits. Environmental monitoring also includes monitoring of both surface and
ground water adjacent to the landfill to make sure that leachate does not escape the landfill
and that the LCRS functions properly. As described in the Draft EIS, a properly designed and
functioning leachate management system results in a low likelihood of significant adverse
impacts from leachate contamination of surface or ground water.
Headquarters Landfill has been operating for about two decades as a limited-purpose landfill.
Monitoring of ground and surface waters prior to construction of the landfill and during its
two decades of operation has established an extensive record that provides a good basis,
in conjunction with the monitoring proposed under the Proposed Action, of assessing the
likelihood of water quality impacts from future operation of the landfill as an MSW facility.
Headquarters Landfill is located in the Sucker Creek drainage, which is within the Silver Lake
watershed. As described in the Draft EIS, and noted by commenters during scoping and during
the Draft EIS comment period, Silver Lake has a history of water quality and aquatic plant
problems. These problems include excessive nutrient loading, especially phosphorus, and
bacterial contamination. Of the various land use activities in the watershed that could be
contributing, or that have been suggested as potentially contributing, to these problems,
the existing Headquarters Landfill is the one land use that has been consistently monitored
over the long term. As described in the Draft EIS, baseline monitoring of Sucker Creek that
occurred prior to the development of the existing landfill indicated that the water quality in
the creek was generally good, but that standards for dissolved oxygen, temperature, and pH
were often exceeded and that bacteria concentrations were moderately high on occasion.
Surface water quality testing conducted during the two decades of landfill operation indicates
that to date there is no evidence of an adverse impact on surface water quality from
activities at the landfill.
One comment (Ecology) suggested that landfilling activities, in particular, an accelerated
rate of landfilling, would likely lead to an increase in stream temperatures. The historical
record of temperatures in Sucker Creek is not consistent with this suggested increase in
temperatures. Temperatures in the Southern Tributary of Sucker Creek, which drains the
area of the existing landfill that has been under development, have declined over the past
two decades. The reasons for this may include an increase in streamside shading and the
development of wetlands along the channel created to divert the southern tributary around
the south and west sides of the landfill. Also, control of stormwater runoff rates along with
stream base-flow augmentation by the landfill‘s HGCS are likely contributors to maintaining
base flows in the Southern Tributary.
The drinking water well nearest to the landfill, which provides water for landfill operations, is
located approximately one-half mile west of the landfill footprint. As described in the Draft
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EIS, groundwater monitoring conducted in the vicinity of the landfill during the two decades
of landfill operation indicates that, to date, there is no evidence of groundwater
contamination from activities at the landfill.
As described in the Draft EIS (Table 5) and as required by state regulations in WAC
173-351-430, comprehensive ground and surface water monitoring would be implemented to
determine if the LCRS is functioning properly and to confirm that landfill operations do not
result in exceedances of water quality standards under the federal Clean Water Act or state
laws.
In addition to containment, collection, and removal of leachate at the landfill, the Proposed
Action includes conveyance of the collected leachate to a wastewater treatment plant for
treatment and ultimate disposal. Currently, leachate from the existing limited-purpose
Headquarters Landfill is conveyed by rail and truck to Weyerhaeuser‘s wastewater treatment
plant in Longview, and leachate from the County‘s current MSW landfill at Tennant Way is
conveyed by pipeline to the Three Rivers Regional Wastewater Plant in Longview. Both
treatment plants discharge treated effluent into the Columbia River in compliance with their
National Pollutant Discharge Elimination System (NPDES) permits. Subsequent to issuance
of the Draft EIS, the County selected pipeline conveyance of leachate from Headquarters
Landfill, rather than conveyance by truck or rail, as the preferred method of conveyance,
and also selected the East Kelso Route as the preferred pipeline route. As described in the
Draft EIS, worst-case analyses of a leachate spill during truck or rail transport indicated that
significant adverse water quality impacts are unlikely to occur. Pipeline conveyance presents
considerably lower risk of a leachate spill, and the likelihood of significant adverse water
quality impacts from conveyance of leachate by pipeline would be remote.
With pipeline conveyance, leachate from the converted Headquarters Landfill would be
conveyed to the Three Rivers Regional Wastewater Plant for treatment and discharge into
the Columbia River. Appendix D of this Final EIS includes a letter from the treatment plant‘s
superintendent stating that its conveyance and treatment system has sufficient capacity to
accept leachate from Headquarters Landfill and that the Three Rivers plant can treat the
incoming leachate and maintain the quality of the treatment plant discharge within required
limits set by the plant‘s NPDES permit (D. Leaf, personal communication). Final permitting of
the proposed discharge would include an independent engineer‘s report evaluating both the
capacity and the treatability of the leachate at the Three Rivers plant.

4.3.1.5

Human Health

Several topics related to human health were raised in comments on the Draft EIS. These
included:


Landfill conversion will have impacts on human health (Paulson)



Existing landfill has had fugitive gas releases that have resulted in human health
impacts (Nofziger)

As described in the Draft EIS, human health from landfill operation could be affected through
water contamination, air contamination, or animal vectors.
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The decomposition of waste and contact with infiltrating rainwater in solid waste landfills
generates a liquid called leachate and a gas called landfill gas. Both leachate and landfill gas
contain constituents that can be harmful to human health, and federal and state regulations
require strict design and operational controls, as well as extensive environmental monitoring,
to prevent adverse health impacts.
Measures to manage leachate include lining landfill cells to prevent leachate from escaping
the landfill, collecting and conveying the leachate to a temporary storage area, and then
conveying the leachate from the storage area to a wastewater treatment plant for treatment
and subsequent safe discharge. Leachate management also includes monitoring of both
surface and ground water adjacent to the landfill to make sure that leachate does not escape
the landfill and that the LCRS functions properly. As described in the Draft EIS, a properly
designed and functioning leachate management system results in a very low likelihood of
human health impacts from leachate contamination of surface or ground water.
The Draft EIS evaluates the potential for health impacts due to spills of leachate during truck
transport, and concludes that the likelihood of adverse impacts is quite low. Since publication
of the Draft EIS, the proponent has selected a pipeline as the preferred method of conveying
leachate from the landfill to a receiving wastewater treatment plant. This Final EIS describes
the proposed leachate pipeline design, construction, and operational monitoring and
concludes that the likelihood of a spill of leachate from the pipeline is very low, and that the
likelihood of associated human health effects is remote.
Federal and state regulations, many of them derived from the federal Clean Air Act, require
design and operational controls to minimize the likelihood of human health impacts from
landfill gas. These controls include lining landfill cells to prevent subsurface gas migration
from the landfill, and actively collecting and conveying gas to a flare or other device that
destroys or removes the contaminants in the collected gas. While gas management systems
are designed to collect and destroy most of the gas produced by waste decomposition, there
are two ways in which some landfill gas necessarily escapes from the system to enter the
atmosphere. The first way is that some landfill gas escapes collection and escapes through
the surface of the landfill. These emissions are termed fugitive emissions. The second way
that landfill gas enters the atmosphere is through incomplete combustion. No flare or similar
device is 100 percent effective at combustion, and a small amount of landfill gas will escape
into the atmosphere. Initial and periodic flare testing is required to demonstrate acceptable
flare performance. Fugitive emissions and the landfill gas that escape through the flare
disperse as they mix into the atmosphere so that concentrations of landfill gas constituents
decrease with distance from the landfill.
Because some landfill gas necessarily escapes into the atmosphere, a landfill is considered a
source of air contaminants and must operate under the provisions of an air quality permit
issued by the local air quality authority, which, in the case of Headquarters Landfill, is
SWCAA. One of the studies required to support the application for an air quality permit is air
dispersion modeling, described in the grouped response to air quality and odor comments. To
assess the potential for impacts to human health, the maximum predicted levels of landfill
gas constituents in the atmosphere at the landfill boundary and in the area surrounding the
landfill are compared to federal and state standards. For toxic air pollutants, which may be
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harmful to human health, the applicable standards are referred to as acceptable source
impact levels, or ASILs. The air dispersion modeling predicted overall maximum
concentrations of toxic air pollutants to be 70 percent or less of their ASILs. These overall
maximum concentrations were located at the landfill boundary, and modeled maximum
concentrations at the nearest residences were less than about 67 percent of the maximum
overall concentrations. On the basis of these results, the EIS concludes that significant
adverse human health impacts due to air contamination are unlikely.
As described in the grouped response to air quality and odor comments, the existing landfill
experienced an increase in H2S generation beginning in 2006. Also described in that response
are the steps that were taken to control H2S and bring emissions of that constituent down to
acceptable levels. A similar event in the future could increase the potential for adverse odor
nuisance or health impacts, and the County would take the following steps to minimize the
potential for such an event:


In all contracts for disposal, the County will include provisions allowing the County to
prohibit acceptance of any solid waste that the County reasonably believes would
present a significant risk or otherwise cause a nuisance if disposed of in the landfill.



Contracts for disposal of any wastewater treatment plant solids (referred to as
―clarifier solids‖) suspected of having significant sulfur content will require
pretreatment by the generator through blending of lime of a composition and at a rate
sufficient to halt further decomposition and production of sulfur-containing gases.



Waste loads rich in gypsum wall board will be diverted at the transfer station to
recycling and will be prohibited from being loaded into transfer trailers destined for
Headquarters Landfill. Prospective generators of such waste outside the County will be
informed of the County‘s waste acceptance criteria and will be required to adhere to
the same waste screening and/or pretreatment standards as in-County generators.



The County‘s definition of ―Excluded Wastes‖ within its Plan of Operation will include:



o

Wastewater treatment plant solids containing significant sulfur content that have
not been processed with lime, per above

o

Poultry processing wastes containing a significant quantity of feathers (which
contain significant amounts of sulfur)

o

Construction wastes containing significant quantities of gypsum wall board

o

Residual wastes from construction and demolition materials recovery facilities
(MRFs), known as ―MRF fines,‖ that are typically rich in finely-divided gypsum
particulate, except those MRF fines that the MRF operator can demonstrate have
undergone effective pre-grinder sorting and removal of wall board such that the
gypsum content of the fines is only incidental in quantity

Detection and diversion of significant gypsum content will be incorporated into
receiving inspection protocols, which will involve both routine inspection during load
delivery to the Transfer Station and spot-checking of random loads at the landfill.
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The proposed landfill gas management system will be upgraded with respect to
collection efficiency and gas destruction, compared to the gas management system
that was in place at the landfill during the H2S excursion.

As described in the Draft EIS, animals can be attracted to the waste in landfills, especially
putrescible MSW, and some of these animals can serve as vectors for the transmission of
human diseases. The distance of Headquarters Landfill from the nearest residences (more
than 1 mile) serves to minimize the likelihood that insects and small mammals, such as
rodents, would be vectors for human disease transmission from the waste disposed of at that
facility. The required application of daily cover on newly landfilled waste would further
reduce the likelihood of disease transmission by controlling animal access to waste.
Despite these locational and operational aspects of the landfill, highly mobile animals,
primarily birds such as gulls and starlings, are likely to be attracted to the landfill. Although
birds are less likely to transmit disease to humans than some insects or rodents, they
constitute a nuisance to nearby residents. The issue of bird control has been faced by landfills
throughout the Pacific Northwest and elsewhere, and a variety of control methods have been
developed that, when applied adaptively to counter the birds‘ inherent adaptability, have
been successful in reducing bird activity and numbers at these facilities. Experience has shown
that the key to successful programs is the landfill owner‘s provision of adequate staff and
physical resources and overall commitment to long-term success. The County has proposed a
similar adaptive management program to control birds at Headquarters Landfill.

4.3.1.6

Transportation

Several topics were raised related to transportation in comments to the Draft EIS. These
included:


Expected increases in accidents involving trucks travelling along South Silver Lake
Road – Headquarters Road (Cody, Martin and Lane)



Impacts from traffic congestion along South Silver Lake Road – Headquarters Road
(Cody, Wood)



Adequacy of signs as mitigation for traffic hazards on Headquarters Road; need for
enforcement (Mitchem, Cody)



Truck travel on Headquarters Road in inclement weather; need for road maintenance
in inclement weather (Cody)



Need for mitigation at locations near the intersection of South Silver Lake Road and
Blue Mountain Road (Garrison)



Need for lower posted speed limits (Garrison)

Under the proposal to convert Headquarters Landfill to an MSW facility, MSW would be hauled
by truck from the existing transfer station in Longview to the landfill. These truck trips, along
with additional truck trips involved with the hauling of industrial waste to the landfill, would
result in an increase in traffic along Headquarters Road and South Silver Lake Road between
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I-5 and the landfill that would be evident to residents along the route. The task of the EIS is
to determine and disclose whether this increase in vehicle traffic would be likely to cause a
significant adverse impact. The method of determining impacts has been standardized within
the traffic engineering profession and involves the following steps:


Based on the description of the proposed project, identify roads likely to be used by
project-related traffic



Determine current traffic volumes along the identified roads



Determine traffic volumes without the project at some future ―horizon‖ year, typically
taken as 20 years after the initiation of the project (projections further into the future
are likely to be too uncertain due to uncertainties in background traffic volumes).
Future traffic volumes are based on an estimation of future growth rates in traffic that
take account the potential for new land development along the identified roads.



Determine traffic volumes at the horizon year with the project traffic added in



Assess the operation of the identified roads with the determined future traffic
volumes using standard metrics developed by the traffic engineering industry. These
metrics include, for example, vehicle delay at intersections.



Conduct a safety analysis, using standardized metrics, of the identified roads based on
the information from the traffic volume analysis coupled with an analysis of road
configuration (e.g., curviness, sight distance at intersections) and actual operation
(e.g., actual vehicle speeds, collision history)

Where adverse impacts are identified and determined to be potentially significant, the EIS
identifies measures to mitigate those impacts. These mitigation measures typically involve
modifying operational restrictions (e.g., installing new stop signs/traffic lights or posting
lower speed limits) or roadway configuration (e.g., improving sight distance at an intersection
by removing a visual obstruction). The expected effectiveness of such measures is judged
through use of the same standardized metrics that were used to determine impacts. Safe
sight distance is determined using actual vehicle speeds, which are typically higher than
posted speed limits.
The methodology described above was used to prepare a transportation impact analysis for
the Proposed Action (DKS 2012; Appendix L in the Draft EIS [Cowlitz County2012d]). The
analysis reached the following key conclusions:


With operation of Headquarters Landfill as an MSW facility at the expected rate
of waste flow, and assuming that all waste was delivered to the landfill by truck
rather than by a mix of truck and rail, the number of additional vehicle trips on
Headquarters Road – South Silver Lake Road corridor resulting from the proposal
would be 10 additional trips (five vehicles entering the landfill and five vehicles
leaving the landfill) per hour of landfill operation. These additional trips would be
trucks. Employee vehicle trips would be the same with the MSW landfill project as
they would be if the existing industrial waste landfill continued in operation.
July 2013

228

Cowlitz County Landfill Final Environmental Impact Statement



If the estimated maximum short-term waste flow were to occur (a rate of 1 million
tons per year), the number of additional vehicle trips would be 23 per hour of landfill
operation. This assumes that the landfill would operate on extended hours – 7:00 am
to 5:00 pm, 6 days a week – to handle the higher waste flow.



Because the total number of vehicles, including landfill-related vehicles, that would
travel along Headquarters Road – South Silver Lake Road with the MSW landfill in
operation (at either the expected or estimated maximum short-term waste flow) is
substantially smaller than the number of vehicles that could travel along the road
without causing substantial travel delays, the landfill would not result in significant
adverse impacts on operation of the roadway.



At four intersections, sight distance is inadequate to allow drivers to stop safely
after seeing a vehicle entering the roadway from the side road. Mitigation measures
proposed to alleviate these conditions include posting warning signs for three
intersections and posting a lower speed limit in advance of the fourth intersection.
Two curves along the roadway are too tight for landfill trucks with long trailers to
safely negotiate. Mitigation measures proposed to alleviate these conditions involve
widening the road at both locations.



A review of the collision history on Headquarters Road – South Silver Lake Road
corridor indicates that most collisions were related to driver behavior. No trucks were
noted as being involved in recorded collisions along the corridor. The collision data do
not indicate an underlying safety issue along the corridor.

Based on the above analysis and conclusions, the following additional conclusions can be
reached:
In general, as traffic volumes increase on a particular roadway the number of vehicle collisions
increases, but the rate (per vehicle miles travelled) of collisions does not necessarily increase.
The number of collisions may increase along Headquarters Road – South Silver Lake Road
corridor in the future as vehicle volumes increase due to background traffic growth and the
proposed addition of landfill-related traffic, but there is no indication from the analysis of
collision history and roadway conditions that the rate of collisions will increase.
On all roadways, safe conditions depend on drivers obeying speed and other restrictions
placed along the roadway. Enforcement is a crucial contributor to safe conditions, but
enforcement cannot occur everywhere at all times, so signage and other indications of
restrictions are the primary means of ensuring safe driving. In this respect, Headquarters
Road – South Silver Lake Road corridor is like other roadways. If experience indicates that
restrictions are consistently being violated along a roadway, enforcement can be applied to
improve the situation.
Headquarters Road – South Silver Lake Road currently sustains a moderate level of truck
traffic (about 14 percent of all vehicles), and the collision history or road conditions do not
indicate underlying unsafe conditions along the corridor. Portions of the roadway have grades
approaching 8 percent, which is less than the WSDOT standard of a maximum between 9 and
10 percent for roadways in similar terrain with a 35 mph posted speed. Because of the grades,
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adequate maintenance during inclement weather is important, and the County‘s current
snow removal policy lists Headquarters Road – South Silver Lake Road in the highest priority
category for snow removal.
The traffic analysis identified a need for a posted speed of 30 mph in one location (in advance
of Lookout Drive for westbound traffic), but otherwise concluded that the 35 mph posted
speed was adequate. This conclusion was based on the conformance of road grades along
the corridor to the WSDOT standard described in the previous paragraph, an assessment of
roadway conditions and collision history along the corridor, and the prospective improvement
of two inadequate curves along the corridor.

4.3.2

Specific Responses to Substantive Comments

The following table includes specific responses to individual, substantive comments received
on the Draft EIS. The commenter‘s name is provided for each comment. The comments and
responses are grouped by topic area; general comments related to the are listed first,
followed by comments addressing more specific topics.
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Comment

Response
General

―The EIS consultant was undoubtedly told to ‗find nothing of significance,‘ so that is what they did. The EIS

Project impacts were assessed in an objective manner, based on existing information and studies as well as on new studies and analysis conducted to support

says essentially that there will be no change, no chance of significant event, no need for mitigation, and no

permit applications or conducted specifically for this EIS. The EIS describes changes that would result from the conversion of Headquarters Landfill, for example

impacts for this project for the next 100 years.‖ – D. Mitchem

changes in landfill gas generation and emissions and changes in traffic and traffic noise. The EIS also addresses the potential for other changes that could
result from the conversion, such as changes in ground water and surface water quality, human health effects, and land use and visual effects. The EIS
describes the proposed landfill conversion, whose design and operation would incorporate mitigation that addresses many of the potential impacts that could
occur. The EIS describes additional mitigation for potentially significant impacts that have been identified as likely to occur after taking into account the
mitigation that would be incorporated into the landfill‘s design and operation. In evaluating the significance of potential impacts and the need for mitigation, the
EIS considers both the severity of identified impacts as well as their likelihood of occurrence (WAC 197-11-794(2)). In this EIS, there are potential impacts that
are discussed that could be severe, but their likelihood of occurrence, in the judgment of the EIS authors, is so low that the impact is not considered significant.

―The new permit should be essentially a ‗starting over‘ for the permit process, as if the landfill was being

Please refer to the grouped response addressing The Evaluation of the Proposed Action under SEPA.

newly built by the County. Mitigation measures must meet today‘s standards for a new facility and be
retroactive.‖ – D. Mitchem
―Cowlitz County had a great plan in place in 2009 to ship all the garbage to eastern Washington, where it

Comment noted. The County evaluated its waste disposal options in the course of updating its comprehensive solid waste management plan in 2011 and 2012.

rains under 10 inches a year.‖ – C. Gardner

That evaluation led to the conclusion that disposal of municipal solid waste and industrial waste generated within the County at a County-owned landfill would
be more cost-efficient than exporting that waste for disposal at an out-of-county facility. In addition, that evaluation concluded that providing in-county disposal
of wastes generated in the County would facilitate the County‘s economic development and diversification.

―Pay a little more to move it on a train somewhere else.‖ – S. Wood

See previous response to Gardner comment.

―If we can rail it to eastern Washington, then why don‘t we…‖ – P. Martin and M. Lane

See previous response to Gardner comment.

―Cowlitz County Building and Planning, (has a) conflict of interest (and) should have nothing to say about

Please refer to the response to grouped comments regarding SEPA procedure.

this dump as far as approving it or whatever.‖ – C. Gardner
―…the EIS has basically depended upon documentation from 1992, in the early 90s, to be part of it... the

In preparing this EIS, previous studies and reports prepared for the existing landfill as well as previous studies on other topics were reviewed and their

idea that we … are making use of documentation that really should be revisited and restudied and brought

information and findings incorporated where they are valid and relevant in the judgment of the EIS authors. Where existing studies and reports did not provide

up to date for the new landfill is ludicrous to me.‖ – E. Nofziger

sufficient information for the EIS, additional study and analysis was conducted. New studies and analysis incorporated into this EIS included the following:
 Hydrogeology and surface water quality study
 Air quality analysis and air dispersion modeling
 Transportation analysis
 Noise analysis
 Greenhouse gas assessment
Existing analyses that have been updated and incorporated into this EIS include the following:
 Liner leak analysis
 Leachate spill analysis
 Slope stability analyses
The following EIS sections include the results of assessment performed for this EIS
 Human health
 Land and shoreline use
 Aesthetics
 Public services and utilities
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Comment

Response
General (continued)

―This meeting in itself is very challenged … it wasn‘t even in the paper today… I think the timing on this

Please refer to the response to grouped comments regarding SEPA procedure.

(December 17) was very poorly chosen, and that if there‘s a way to either extend the public comment to get
another meeting … that would be welcomed. … one of my biggest complaints about public meetings in this
county and in this state is that there‘s just certain parameters that they have to follow, and to beyond that,
they don‘t have to. … There was a small … notice tacked to telephone poles around the Silver Lake area,
and that was it.‖ – E. Nofziger
―Given the facility might continue to be permitted to accept approximately double the volumes of waste

The EIS text has been modified in Sections 1.1 and 2.2 to clarify that the proponent is not seeking a specific permit condition placing a maximum on the annual

considered in the DEIS, the DEIS should at least provide discussion reflecting equal consideration of

tonnage of waste that could be accepted at the landfill. The reasonable future maximum waste flow to the landfill is considered to be 1 million tons per year over

potential impacts based on the maximum permitted volumes.‖ – Ecology

the short term (several months to a few years) and up to an average of 700,000 tons per year over the long term. Impact discussions in Chapter 3 of the EIS
have been updated where necessary to provide a discussion of potential impacts based on these reasonable maximum waste flows. Also see Appendix G.

―The DEIS should provide more discussion about receiving municipal solid waste from out of Cowlitz

The text of the EIS has been revised to include an expanded description of future waste projections, including waste that would come from out-of-county

County…The DEIS should more thoroughly discuss the basis for projecting out of county waste volumes

sources, and the basis for those projections..

and also any plans to expand acceptance of out of county waste to other jurisdictions that may result in the
facility operating as a regional landfill.‖ – Ecology
―The DEIS should acknowledge that installation of a leachate pipeline will require a separate SEPA

At the time of DEIS publication, the County was undecided about installing a leachate pipeline as part of the Proposed Action. Since then, the County has

process…Details provided in the DEIS are not sufficient to evaluate potential impacts of this alternative for

decided to install a pipeline to carry leachate from the landfill to the Three Rivers Regional Wastewater treatment plant as part of the Proposed Action. Pipeline

leachate management.‖ – Ecology

design is progressing, and the Final EIS contains additional details about the proposed pipeline and its environmental impacts.

―As a general comment, Ecology questions statements regarding how similar the landfilled quantities and

Under the Proposed Action, the two existing primary waste disposals occur in the County (one is the industrial wastes currently received at Headquarters

types of waste would be under existing conditions versus the proposed alternative. Municipal solid waste

Landfill, and the other is the MSW currently received at Tennant Way Landfill) would both be received at the converted Headquarters Landfill. From this

tends to be much more varied than the waste from a paper mill. Additionally, while it can be argued that this

perspective, the cumulative landfilled quantities and types of waste would be similar under the Proposed Action compared to existing conditions. The EIS,

landfill ultimately would receive a similar quantity of waste under either permitted condition, expected

however, acknowledges that the waste stream received at a converted Headquarters Landfill is likely to increase over time because of future increases in the

landfilling rates (tons received per year) would likely be much greater, the landfill will likely reach capacity

County‘s population and economic activity, and the potential for other sources of waste to be received at the landfill. Estimates of the life of the landfill take into

much sooner, and the likelihood of reaching landfill fill capacity are much greater under the proposed

account these factors. See also Appendix G.

alternative.‖ – Ecology
―If proposed, this (leachate pipeline) option will require the submittal of a state waste discharge permit

The Final EIS has been revised to provide additional detail about the proposed leachate pipeline and leachate treatment at the Three Rivers Regional

application and engineering report to (Southwest Regional Office) Water Quality program Industrial Unit,

Wastewater treatment plant. The superintendent of the treatment plant has provided written documentation that the plant‘s capacity and treatment capabilities

prior to discharge to three rivers for treatment. It is not clear if the current DEIS is sufficient to cover the EIS

are adequate to accept and treat the landfill leachate ―without threat to permit compliance.‖ The documentation is included in Appendix D of this Final EIS. In

needs of the pipeline discharge to three rivers treatment plant, if that option is entertained.‖ – Ecology

addition, an independent engineer‘s report will be submitted with the discharge permit application.
Summary

―Description of the Proposed Action (page 7). The last sentence of this section states ‗[t]he Proposed

The Proposed Action has been revised, and the Solid Waste permit application has been revised, to address the current MSW landfill regulations, which went

Action, as described in this Draft EIS, was developed in accordance with the MSW landfill regulations that

into effect on December 9, 2012. Throughout the Final EIS, text has been updated to reflect the revised MSW landfill rules (W AC 173-351) as well as related

were current as of November 19, 2012.‘ To avoid ambiguity, we suggest that this text be changed to say

revisions to the Proposed Action and Solid Waste permit application.

that the Proposed Action ‗…was developed in accordance with the MSW landfill regulations that were in
effect as of November 12, 2012.‖ – Ecology
―1.4.1 Alternatives Not Considered in this EIS (page 8). In many cases, more substantive rationale may

Comment noted. The text of the EIS has been revised to fully describe the rationale underlying decisions not to consider several alternatives in the EIS.

have been developed during the CSWMP update for the County to not consider an alternative, with those
rationales being summarized in the CSWMP. If that is the case, those more substantive rationale should be
explicitly identified in the DEIS as well. However, the mere fact that a CSWMP doesn‘t already support an
alternative shouldn‘t be seen as adequate justification in itself for omitting an alternative from the DEIS.
– Ecology
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Comment

Response
Summary (continued)

―1.5.4 (page 14). Information provided indicates that the proponent has no plans to restrict horse or other

The proponent has stated its intention to comply with the operating criteria cited in the comment. The controls that would be used to restrict horses and other

large animal movement over the landfill. The DEIS states; ‗Change of ownership would not affect movement

large animals, such as black bears, from gaining access to the active area, the leachate ponds, or other actively functioning areas of the landfill would take into

of the feral horse herds across the landfill site, as the County does not propose to install new perimeter

account the potential for impacts to human health and the environment. These controls could include passive measures such as fencing or active measures

fencing or barriers that would affect horse movement.‘ This does not meet the operating criteria of WAC

such as non-lethal harassment. The EIS includes as mitigation the preparation and implementation of an animal management plan as a condition of approval of

173-351-200(6) which states; ‗Access requirements. Owners or operators of all MSWLF (municipal solid

the solid waste permit.

waste landfill) units must control public access and prevent unauthorized vehicular traffic, illegal dumping of
wastes, and controls to keep animals out [emphasis added] by using artificial barriers, natural barriers, or
both, as appropriate to protect human health and the environment. A lockable gate is required at each entry
to the facility.‘ This issue should be re-evaluated and more adequately addressed in the DEIS to ensure
consideration has been given to preventing free access by horses and other large animals and how damage
to the landfill and associated structures will be avoided.‖ – Ecology
―1.5.5 Human Health (page 15). The statement that the MSWLF criteria of WAC 173-351 are more

The text of the EIS has been revised to state that the MSWLF criteria are at least as stringent, rather than more stringent.

stringent than the state requirements for (limited-purpose landfills) gives no indication of whether that
increased stringency is relevant to the topic of human health. The assertion should be substantiated with
examples of increased stringency in the MSWLF criteria with respect to protection against adverse human
health impacts.‖ – Ecology
―1.5.9 Transportation - Impacts (page 18). The last sentence of the first paragraph states: ‗[s]hould waste

Comment noted. The text of the EIS has been revised to reflect this correction.

volumes increase under the No Action and approach the permitted limit of approximately 1 million tons per
year, the number of truck trips would increase, although a permit revision would be required.‘ Technically,
this would require a permit modification for the No Action alternative (see WAC 173-350-710(4)).‖ – Ecology
―1.6.3 Groundwater Quality and Water Quality in Sucker Creek and Silver Lake (page 22). The text

Yes. The text of the EIS (Section 1.6.3 and Section 2.5.2.4.3.3) has been revised to clarify.

states: ‗The primary landfill features that would contribute to the protection of water quality include:… an
HGCS underneath the bottom liner, where required by state regulations, to maintain separation between
the bottom liner and the upper groundwater level…‘ [emphasis added]. Does this suggest that the HGCS will
not be continuous beneath the extent of the landfill, and will only be installed in areas where the separation
between the bottom liner and the upper groundwater level is less than the minimum requirement? – Ecology
Description of Proposal
―The response to scoping comments contends that the EIS will have a ‗closure and monitoring procedure‘

Closure of the landfill and post-closure monitoring and activities are described in Section 2.5.2.4.9 in the Draft and Final EIS.

but I could not find one.‖ – D. Mitchem
―The emergency response in the EIS is weak…. The EIS consistently refuses to consider the significant

As noted in the Draft EIS, the landfill‘s proposed plan of operation contains emergency response and spill response procedures. These procedures address a

chances of catastrophic failure over the life of the project—which is 100 plus years of active use, followed by

variety of low-probability events: leachate spills, leachate system failure, leachate pond overflows, fire and explosion, disasters such as volcanic eruptions and

monitoring. Some of the assumptions the EIS uses contradict themselves. The EIS says that an effluent

earthquakes, failure of the landfill gas control system, a liner leak, on-site and off-site solid waste spills, and medical emergencies. The proposed operations

pipe break is ‗unlikely‘ but in the appendix admits that a magnitude 9 thrust fault earthquake is overdue. …

plan has appended to it an emergency response plan; dangerous waste contingency and emergency response procedures; and a spill prevention, control, and

The EIS needs a section talking about what would happen when the inevitable pipe break, or landslide, or

countermeasures plan. The proposed operations plan is designed to be updated frequently to make improvements in operations, including emergency

wind storm, or power outage prevents effluent from being transported from the site to the treatment plant for

response, based on experience and adaptation. Plan updates would need to be approved by the County Environmental Health Unit.

a significant amount of time. Where are the overflow holding ponds? What are the emergency procedures

A recent study (USGS 2012) of mega-earthquakes on the Cascadia Subduction Zone is the most up-to-date assessment of the probability of a large (potentially

when a spill does happen? These questions are unanswered by the EIS.‖ – D. Mitchem

magnitude 9) earthquake that would involve rupture along the entire length of the zone. That study concluded that the probability of such a large earthquake
over the next 50 years was between 7 and 11 percent.
The text of the EIS has been revised to include additional detail regarding the leachate pipeline that is now the County‘s preferred option for conveying leachate
from the landfill. The additional detail includes discussion of pipeline monitoring, safety, and damage response.
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―On-site treatment of wastewater should be considered.‖ – D. Mitchem

Comment noted. The County has considered onsite treatment of leachate and concluded that it is unlikely to be permitted and would be substantially more
costly to implement than conveying leachate to an existing treatment plant. In addition to a substantial capital cost in building the treatment plant itself, onsite
treatment would either require discharge to a local receiving water or would require a lengthy discharge pipeline and a new outfall into the Cowlitz or Columbia
rivers. Either would face substantial regulatory hurdles.

―A ball point pen can poke a hole in that liner.‖ – C. Gardner

The landfill bottom liner includes a geomembrane that is composed of 60-mil HDPE, which has excellent strength, longevity and durability. Nonetheless,
especially during liner installation and also initial landfilling over a newly installed liner, the potential exists for damage or defect to occur to the geomembrane.
Specific measures and design features that have been included in the proposal to minimize the potential for damage include:
 Fusion-seaming of geomembrane joints
 Use of textured geomembranes to improve liner stability on slopes
 Use of composite-barrier complements to geomembranes
 Use of non-destructive geophysical surveys to detect defects in the geomembrane liner system after the liners have been installed and covered with gravel
and soil layers; this measure allows for repair of detected defects or damage
 Placement of a 1-foot drainage layer over the installed liner that would provide a separation between the lowest landfilled waste and the underlying liner
 Limiting the maximum dimension to 12 inches of any waste material in the bottom 5 feet of waste that would overlay the 1-foot drainage layer

―2.2.2 Anticipated Waste Quantities (page 28). In Table 2, the basis for the future estimate of MSW

The text of the EIS has been revised to present current best estimates of future waste volumes and the basis for those estimates. Historically, other wastes

quantities is clearly identified in the notes. However, the basis for other wastes types is not. They are not

have varied substantially—some years being higher than average and others being lower. MSW volumes are more predictable than industrial waste volumes

growing at 0.5% per years over the time period presented.‖ – Ecology

because MSW volumes are dependent on many individual sources rather than a few major sources. With MSW, a change in any one (or some) source does not
significantly change the waste volume. With industrial, a change with one of the major sources could significantly affect waste volume.

―2.5.2.4.4.1 Site Development Plan (page 62). Table 3 lists a final total volume of waste of 50,747,333

Recent recalculation of available space at Headquarters Landfill under the proposed design and operation as an MSW landfill yield a total available airspace,

cubic yards. This volume is about 500,000 cubic yards less than the total waste volume at final closure

including past and future waste and final cover volumes, of approximately 60.2 million cubic yards. Of that total airspace, approximately 56.3 million cubic yards

presented in the September 2009 limited-purpose landfill operations plan. The text should identify the

remain. Within the total available airspace, the total net waste volume including past and future waste is approximately 54.8 million cubic yards, with

source of the difference.‖ – Ecology

approximately 50.5 million cubic yards remaining. Discrepancies between volumes presented for the proposed MSW landfill and the 2009 limited-purpose
landfill operations plan are due to differences in final cover slopes, although the footprints and the maximum heights would not differ.

―2.5.2.4.5.2 Volume 1 (page 66). Discussion of a prohibition of hazardous waste in this section (and

The text of the EIS has been revised to indicate hazardous waste would be accepted as allowed under state regulations.

elsewhere in the DEIS where applicable) need to be amended. There are categories of hazardous waste
and state-only dangerous wastes that are allow to be disposed of in MSW facilities under specific
conditions. For example, conditionally exempt small quantity generator waste, special wastes (when allowed
under WAC 173-303, Dangerous Waste Regulations) and household hazardous waste are allowed to be
placed in an MSW facility but these materials are still considered hazardous waste by law. Unless it the
intent of the proponent to prohibit these waste [sic], the statement is not accurate.‖ – Ecology
―Second Bullet Volume 1 (page 67). It is not accurate to characterize the allowance of placement of

Comment acknowledged. The text of the EIS has been revised to remove the characterization of the 1997 approval as a regulatory variance.

recausticizing waste in the current limited-purpose landfill as a ‗regulatory variance.‘ Approval for placement
of this material in the existing landfill was given after considering a petition request by Weyerhaeuser in
1997 that was filed in accordance with WAC 173-303. The concept of a ‗variance‘ under WAC 173-350, has
specific connotations not applicable to this situation. Should a permit eventually be granted to operate this
landfill under WAC 173-351, this approval should be reviewed to ensure waste will continue to be managed
in accordance with the terms discussed in the petition request [see February 11, 1997 letter from Mike
Palko, Ecology Industrial Section to Mike Karnofski, Weyerhaeuser.].‖ – Ecology
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―Especially concerning is the potential geological impact of Headquarters landfill since it is located

Volcanic hazards associated with Mt. St. Helens and other Cascade volcanoes primarily pyroclastic density currents (fast-moving clouds of gas, ash, and rock),

approximately 30 miles west of Mt. St. Helens, the country‘s most active volcano—which continues to

ashfall, and lahars (mudflows) (PNSN 2013). Pyroclastic density currents are hazards primarily in the immediate vicinity of the volcano. Ashfall can extend over

experience seismic activity in the mountain‘s rebuilding process.‖ – K. Paulson

a large area out from the volcano, but would have little effect on the stability or physical integrity of the landfill. Lahars are confined to stream and river valleys
and except for the very largest and rarest lahar events, have little physical effect on upland areas. Mt. St. Helens and its immediate vicinity is a seismically
active area although the level of activity varies depending on the volcano‘s eruptive state (Pacific Northwest Seismic Network website http://www.pnsn.org/volcanoes/mount-st-helens#seismicity). Most earthquakes are of modest magnitude and the largest recorded, associated with the 1980
eruption, was magnitude 5.1 (Lipman and Mullineaux 1981). The landfill design has been evaluated for stability during a magnitude 9 earthquake on the
Cascadia Subduction Zone located 45 miles west of the landfill, and the conclusion of that analysis, described in Section 3.2.2.1.1 of the EIS, is that the landfill
would be stable under those seismic conditions, which are considerably more severe than the seismic conditions anticipated from an eruption of Mt. St. Helens.
Air Quality and Odor

―Again, the landfill will result in the loss of over 400 acres of young timberland with high rapid carbon

Please see the response to grouped comments that addresses the evaluation of the proposed action under SEPA. As described in that response, the issuance

sequestration. This capacity is simply not replaced by ‗shrubs.‘ As a mitigation measure, 415 acres must be

of permits to allow the conversion of the existing landfill to an MSW landfill would not result in the loss of habitat within the landfill site, because that loss would

acquired and put into timber. ― – D. Mitchem

occur whether these permits are issued or not issued. Therefore, mitigation for this habitat loss is not addressed in this EIS. In addition, greenhouse gas
emissions would be less under the Proposed Action than under the No Action alternative.

―A program for monitoring … release of … gas must be incorporated.‖ – D. Mitchem

Please refer to the response to grouped air quality and odor comments.

―The EIS contends that odor is ‗unlikely‘ in 100 years. How can this be possible when the existing landfill

Please refer to the response to grouped air quality and odor comments, where the steps that are proposed to minimize the likelihood of another H 2S odor event

has had odor issues in less than a decade of industrial use? A worst case scenario must be examined, with

are described.

measures put in place for such an (inevitable) event.‖ – D. Mitchem
―Over the past year even, our home and vehicles have been compromised by dust and dirt coming off the

Please refer to the response to grouped air quality and odor comments.

trucks … in front of our house.‖ – D. Cody
―I am also wondering about … smell being like the current Tennant Way smell‖ – D. Cody

Please refer to the response to grouped air quality and odor comments.

―Effects on local air … quality are paramount.‖ – K. Paulson

Please refer to the response to grouped air quality and odor comments.

―… a comment primarily in regard to the air quality study … it‘s so hard to quantify a lot of the problems that

Comment noted.

we have. In various parts of the EIS they properly identify some of the atmospheric problems that we have
up in the Silver Lake area such as temperature inversions. We have some heavy fog during the winter and
fall months which holds the pollution down.‖ – T. Metcalf
―We have almost constant prevailing winds out of the south to the north, and I live directly north of the

Please refer to the response to grouped air quality and odor comments.

landfill … I do get those smells coming from the landfill even now.‖ – T. Metcalf
―I will say that burning off the hydrogen sulfide has significantly mitigated the problem that Weyerhaeuser

Comment acknowledged. In Section 3.3.1.2, the Draft EIS described the reduction in hydrogen sulfide that has occurred since 2006.

had allowed to happen.‖ – T. Metcalf
―On page 21, 1.6.2 … it talks about this—the study being done of the landfill under a wide range of the

Please refer to the response to grouped air quality and odor comments.

possible meteorological conditions, and it goes on to state, ‗The results of that analysis indicate the landfill
operation would not cause any air quality standards to be exceeded at the landfill or in the nearby
communities.‘ It goes on to say that ‗This EIS concludes that significant air quality and odor impacts are
unlikely to occur.‘ …But … Appendix F of the air dispersion analysis, it talks about the model selection and it
states … ―The study was run with regulatory default options which include the following,‖ and the first bullet
point there is the calm winds or missing meteorological data processing. …we realize we have prevailing
winds out of the south, it‘s actually the southeast. On occasion we‘ll have a southwest wind, but most of the
time it‘s out of the southeast…So to me it sounds as if the model really didn‘t reflect what goes on there.‖
– T. Metcalf
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―A program for monitoring water quality and release of water … must be incorporated.‖ – D. Mitchem

Please refer to the response to grouped ground and surface water comments, which reference the Draft EIS discussion of water quality monitoring.

―What about all of our wells?‖ – D. Cody

Please refer to the response to grouped ground and surface water comments, which describes the ground water monitoring that has been performed over the
past two decades and that shows no impact to area groundwater, the leachate collection and conveyance system intended to control leachate generated at the
landfill in the future and prevent groundwater contamination, and the continued monitoring of groundwater to determine if the leachate system is working as
intended.

―Plans for the converted dumpsite call for a pipeline to transport leachate from the dumpsite approximately

The proposed leachate pipeline alignment does not cross the Cowlitz River. It does cross Ostrander Creek within the right-of-way of Pacific Avenue North,

12 miles to Weyerhaeuser‘s facility for processing and dumping into the Columbia River. The leachate

where the pipeline would be installed underground. The pipeline would also cross I-5 near Manasco Drive. That crossing would also be underground. Given the

pipeline plans show it crossing I-5 and the Cowlitz River, a seemingly dangerous course for such toxic

pipeline material, construction methods, operations, and monitoring, the possibility of a pipeline leach or spill is highly unlikely.

material.‖ – K. Paulson
―Effects on local … water quality are paramount.‖ – K. Paulson

Comment acknowledged. Please refer to the response to grouped ground and surface water comments.

―A municipal dumpsite located above Silver Lake is also likely to draw fire under the Federal Clean Water

Please refer to the response to grouped ground and surface water comments, which references the Draft EIS discussion of water quality monitoring required in

Act.‖ – K. Paulson

part to confirm that landfill operation is in compliance with the federal Clean Water Act.

―We‘re in the process of testing the lake and monitoring the lake … and some of our tests have popped up

Please refer to the response to grouped ground and surface water comments.

with E. coli problems and so forth. And the phosphorus problem seems to have increased rather
dramatically in the last year. I‘ve only lived there since ‘96 and saw nice, clean, clear water most of the time.
But ever since Weyerhaeuser has chosen to shut down the Green Mountain mill and take out – the railroad
tracks have been taken out from that point to the landfill – there has been this increase in siltation or
whatever you want to call it.‖ – E. Nofziger
―The treatability of the landfill leachate and the impact of the final treated effluent on the receiving water (the

The text of the EIS (Public Services and Utilities) has been revised to include discussion of the treatability of leachate by the Three Rivers Regional Wastewater

Columbia River) are not discussed adequately with regards to Water Quality. The EIS should address the

Plant (Appendix D). Appendix B includes a comparison of existing (Tennant Way) and projected (Headquarters Landfill) leachate composition.

expected change in leachate pollutant constituents, waste (leachate) characterization, the treatability of the
changed leachate, and the anticipated impact of the treated effluent on the Columbia River for each of the
management options identified.‖ – Ecology
―…it seems likely that stream temperatures will increase as a result of either alternative. However, the first

Tuppan Consultants prepared a technical assessment of stream temperature effects from the landfill (Appendix F). That assessment described temperature

sentence of the 3rd paragraph on page 13 states, ―Stream temperatures and stream shading would not

monitoring that has been conducted during landfill operation and that shows that stream temperatures in the Southern Tributary of Sucker Creek (the stream to

change as a result of the Proposed Action.‖ Ecology notes higher landfilling rates under the proposed

which the existing developed portion of the landfill drains) have declined over the past two decades of landfill development. The memorandum discusses

alternative (tons received per year) would likely lead to earlier increases in stream temperatures.‖ – Ecology

possible reasons why this decline has occurred, and discusses the basis for the memorandum‘s overall conclusion that an increased rate of landfilling is unlikely
to negatively affect stream temperatures.

―…the plan is now to substitute P-6 for MW-4 for ―baseline period‖ monitoring, and to drop P-10 for

The text of the EIS and the associated table have been revised as suggested.

upgradient monitoring. Ecology recommends that DEIS is revised to reflect these changes (as indicated in
the following table sent to Ecology on 12/20/12):
Compliance: MW-1, C-1, C-2
Upgradient: P-9, U-1
Baseline Period P-6, P-13R, P-14*
* Note: It appears that Table 5 in the DEIS incorrectly lists P-13, even though it was P-14 that was
previously discussed.‖ – Ecology
―Ecology recommends stating in the EIS that the analysis referred to as ―Volatile Organic Compounds

Table note added to reference WAC 173-351.

(VOCs)‖ in Table 5 refers to the 47 required VOC constituents in Appendix I of Chapter 173-351 WAC.‖
– Ecology
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―Ecology also notes that Table 5 does not list cyanide as a baseline period constituent for the sampling of

Baseline sampling for cyanide, as suggested, has been included as part of the Proposed Action.

compliance, upgradient or baseline wells. Ecology recommends including cyanide sampling during the
baseline period in these wells to address recent speculation that cyanide detected in the HCGS may have
been produced naturally.‖ – Ecology
―3.4.1.1.3 Groundwater Quality (page 114) The first paragraph in this section states, ‗….The constituents

The text of the EIS has been revised as suggested.

monitored include dissolved metals, a few nutrients (ammonia and nitrate), cyanide, fluoride, sulfate, organic
carbon, total dissolved solids, and typical field measurements such as pH and dissolved oxygen.‘ Ecology
recommends changing this last sentence, since the wording implies that cyanide is currently monitored in
the groundwater. It is Ecology‘s understanding is that the only groundwater analyses for cyanide occurred
during baseline sampling in 1993 and 1994. – Ecology
―Figure 15 (page 117)… fails to depict B1-G, the primary HCGS sampling point west of the existing cells.‖ –

As noted on Figure 15, HGCS sample location B1 (depicted on the figure) represents B1-G and B1-P.

Ecology
―On page 121 this section states, ‗In addition, the potentially water-bearing formations beneath the landfill

The text of the EIS has been revised as suggested.

site are laterally discontinuous and the nearest domestic water wells are about 1.5 miles to the west, crossgradient from the predominantly northward groundwater flow and separated from the landfill site by several
drainage divides.‘ Ecology suggests amending this so that it reads, ‗In addition, the potentially water-bearing
formations beneath the landfill site are laterally discontinuous and the nearest domestic water wells are
about 1.5 miles to the west. These wells are cross-gradient from the predominantly northwesterly
groundwater flow.‘‖ – Ecology
Plants and Animals
―Mitigation: purchase acre-for-acre replacement of 415 acres for wildlife habitat, carbon sequestration, and

Please see the response to grouped comments that addresses the evaluation of the proposed action under SEPA. As described in that response, the issuance

public use.‖ – D. Mitchem

of permits to allow the conversion of the existing landfill to an MSW landfill would not result in the loss of habitat within the landfill site, because that loss would
occur whether these permits are issued or not issued. Therefore, mitigation for this habitat loss is not addressed in this EIS.

―Western Wahoo … a plant rare species, is known to occur in the Silver Lake basin. … Also present at

Please see the response to grouped comments that addresses the evaluation of the proposed action under SEPA. As described in that response, the issuance

Silver Lake are two additional rare plants …. Because the Silver Lake area contains humped bladderwort

of permits to allow the conversion of the existing landfill to an MSW landfill would not result in the loss of habitat within the landfill site, because that loss would

and possibly other rare species of plants, a survey of the surrounding lands, including public lands, should

occur whether these permits are issued or not issued. Therefore, mitigation for the potential loss of rare plant species is not addressed in this EIS.

be conducted to identify concentrations of these plants, and prime areas for mitigation.‖– D. Mitchem
―Endemic root rot exists in soils near the dump (it‘s why Weyerhaeuser planted alder.) Will further

Please see the response to grouped comments that addresses the evaluation of the proposed action under SEPA. As described in that response, the issuance

construction at the site spread this fungus into new areas? Where will excavates soils be dumped or stored?

of permits to allow the conversion of the existing landfill to an MSW landfill would not result in the soil disturbance and potential resulting dispersal of soil

This fungus has the potential to infect other sites from construction activity (soil transfer, tires equipment)

organisms, because that disturbance would occur whether these permits are issued or not issued. Therefore, this EIS does not address this issue.

and decontamination may be necessary.‖ – D. Mitchem
―Invasive plants, such as scotch broom, were not addressed either.‖ – D. Mitchem

Please see the response to grouped comments that addresses the evaluation of the proposed action under SEPA. As described in that response, the issuance
of permits to allow the conversion of the existing landfill to an MSW landfill would not result in the soil disturbance and potential resulting dispersal of soil
organisms, because that disturbance would occur whether these permits are issued or not issued. Therefore, this EIS does not address the potential for plant
invasion due to ground disturbance at the landfill site.

―The EIS does mention a list of rare amphibians and reptiles that are already known to exist, but does

Please see the response to grouped comments that addresses the evaluation of the proposed action under SEPA. The proposed action would not result in a

nothing to update a survey of the area as the landfill expands … any surveys over a decade are outdated

physical expansion of the landfill. As described in that response, the issuance of permits to allow the conversion of the existing landfill to an MSW landfill would

and need to be updated before any cells are filled …‖ – D. Mitchem

result in a landfill footprint that would be the same as the footprint allowed under permits for the existing limited –purpose landfill. Therefore, this EIS does not
address the potential for impacts on rare animals and plants on the landfill site.
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―There must be some impacts on wildlife itself, if animals become such nuisances they must be killed or

Text of the EIS has been revised to describe impacts on bears and other wildlife, as well as impacts related to control of nuisance wildlife.

harassed. The EIS does not address wildlife interactions such as predator/prey … Pg. 134 says the wildlife
impacts would be similar to 1992. How can this be with the addition of tons of garbage and food waste into
prime wildlife habitat? Is the area to be fenced to keep bears, deer, raccoons, opossums etc. out? It seems
a fence is at a minimum required. I was expecting to see measures like electric fences discussed to keep
animals out , but the EIS just doesn‘t address this huge impact in any significant way beyond ‗best
management practices‘. …The discussions must not just be on problems nuisance wildlife cause humans,
but problems tons and tons of garbage cause wildlife.‖ – D. Mitchem
―Great Blue Herons and eagles nest in the area. The influx of so much garbage, with lots of food scraps and

Bald eagles and herons nest near large bodies of water. They are unlikely to nest near the landfill because there is no river or lake adjacent to landfill. Silver

associated nuisance wildlife, has the potential to upset the entire predator/prey balance in the area. Will

Lake is 2 miles away, and the Cowlitz River is more than 5 miles away. In addition, great blue herons rarely nest far from bodies of water, although they

eagles begin to ‗hunt‘ over the dump? Will herons be disrupted by an influx of gulls?‖ – D. Mitchem

occasionally fly over upland areas, particularly when traveling between water bodies. Therefore, they are unlikely to be present at Headquarters Landfill.
Similarly, bald eagles typically nest near large bodies of open water. Text of the EIS has been amended to address impacts on bald eagles. Because bald
eagles are unlikely to forage at the landfill site, the landfill is unlikely to affect the predator/prey balance in the area.

―The EIS does not suggest any new surveys for species of concern….‖ – D. Mitchem

Please see the response to grouped comments that addresses the evaluation of the proposed action under SEPA. The proposed action would not result in a
physical expansion of the landfill. As described in that response, the issuance of permits to allow the conversion of the existing landfill to an MSW landfill would
result in a landfill footprint that would be the same as the footprint allowed under permits for the existing limited –purpose landfill. Therefore, this EIS does not
address the potential for impacts on species of concern at the landfill site.

―The extra property that comes with the dump should be enhanced to provide better habitat and recreation.

Please see the response to grouped comments that addresses the evaluation of the proposed action under SEPA. As described in that response, the issuance

Currently the plantation alder and Douglas-fir there does not provide the level of habitat to mitigate losses

of permits to allow the conversion of the existing landfill to an MSW landfill would not result in the loss of habitat within the landfill site, because that loss would

created by the dump.‖ – D. Mitchem

occur whether these permits are issued or not issued. Therefore, mitigation for this habitat loss is not addressed in this EIS.

―The EIS says that each night municipal waste is required to be covered with topsoil. Where will this come

Soil used for daily cover would be obtained from onsite excavations or, if sufficient onsite soil is unavailable, from an offsite source available at the time of use.

from? The EIS says the land will become ‗shrubs and grasses‘ but offers no real revegetation plan.‖

In addition, Weyerhaeuser currently uses and the proponent proposes to continue use of alternative daily cover materials as provided for in the regulations. In

– D. Mitchem

general, the landfill would be designed and operated to allow for an onsite soil balance to be maintained so that the need to import soil for daily cover is
avoided, or at least, minimized.
Vegetation selected for planting after closure of landfill cells and after final landfill closure allow for the maintenance of the final cover‘s integrity. The vegetation
must prevent soil erosion but not have a vigorous, deep root system that could adversely affect the integrity of the final cover. For this reason, vegetation would
most likely consist of grasses and shrubs native to the area. Detailed vegetation plans would be provided to the County‘s Environmental Health Unit prior to
closure.

―Wildlife preservation … (is) at risk.‖ – K. Paulson

Please see comments to other responses regarding plants and animals.

―Over the years, (Silver Lake) and its watersheds have supported several species of wildlife including

Comment noted. As a condition of approval in the early 1990s of the existing landfill, the landfill owner – Weyerhaeuser – was required to mitigate for loss of

Chinook salmon, listed as an endangered species, and the threatened wild winter coho salmon and wild

wetlands and the relocation of portions of the Southern Tributary to Sucker Creek, including the portion of the Southern Tributary that extended through the

winter steelhead. Sucker Creek, one of Silver Lake‘s major tributaries and watersheds, was (and perhaps

western portion of the landfill. Weyerhaeuser implemented the required mitigation which included the creation of 10.5 acres of wetlands, of which 1.4 acres must

still is) a salmon spawning creek when Weyerhaeuser build their industrial landfill in 1993. At that time,

be replaced according to the April 18, 2012 letter from the USACE (Appendix B in the Draft EIS), and the relocation of the Southern Tributary via two diversion

Weyerhaeuser was required to mitigate the natural features of Sucker Creek running through the landfill

channels, which the USACE indicated in its April 12 letter is functioning as intended. Off-channel ponds and creation of a forested wetland were also

area in order to accommodate salmon spawning and habitat.‖– K. Paulson

components of the mitigation provided by Weyerhaeuser.

―(The lake‘s) fishing capacity has depleted tremendously in the last five years. Three years.‖ – E. Nofziger

Past studies have documented aquatic plant and water quality problems in Silver Lake, including nutrient loading. The Silver Lake watershed supports various
land use activities that may contribute to these problems. Headquarters Landfill, which drains to Sucker Creek, which in turn drains to Silver Lake, has been
monitored since operation began two decades ago. Over that period, both groundwater and surface water have been monitored, and monitoring has not
revealed any significant adverse impact to water quality from landfill operations.
The EIS describes the design and operation of the proposed MSW landfill and concludes that future landfill operations would not likely have adverse impacts on
water quality. Monitoring of ground and surface water would continue, and, in the unlikely event that an adverse impact to water quality from landfill operations
occurs, corrective action would be required.
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―Animals and birds are going to have to die all because we want to save a buck.‖ – P. Martin and M. Lane

The EIS describes the various design and operational features of the proposed MSW landfill, assesses the likelihood of impacts to animals off site, and
concludes that significant adverse impacts are unlikely to occur. Animals, especially some species of birds, are likely to be attracted to the landfill because
putrescible municipal waste would be landfilled under the proposal. State regulations require that animals that may pose a human health risk or interfere with
safe operations be kept out of the active area of the landfill through the use of barriers or other means. A variety of measures, both passive and active, have
been implemented at landfills throughout the Pacific Northwest with varying success. Key features of programs to control animals that have been successful are
persistence, adaptability, and an adequate allocation of staff and non-staff resources. The EIS recommends that the County be required to prepare and
implement an animal management plan. The plan could include both passive and active measures, and the active measures could be non-lethal and/or lethal. If
lethal measures were employed, some animals would be killed. Any lethal measures could be employed only with the approval of the Washington Department
of Fish and Wildlife, so that the use of lethal means would be minimized and larger population effects and associated significant adverse impacts avoided.

―In the final EIS, potential wetland impacts should be addressed in section 1.5.3 Water rather than in section

The text of the EIS has been revised so that wetland impacts are addressed in the Water section.

1.5.4 Plants and Animals.‖ – Ecology
―Ecology supports avoidance and minimization of potential wetland impacts as the first steps of mitigation. If

Comment acknowledged. Wetland impacts due to development on the landfill site were evaluated in the 1992 EIS and mitigation for identified impacts was

it is determined that wetland impacts are unavoidable, placement of fill in wetlands may require an individual

implemented. In 2012, the Corps of Engineers issued a letter (Appendix B in the Draft EIS) describing the extent to which the mitigation requirements had been

or general (nationwide) permit from the U.S. Army of Corps of Engineers (Corps). In that case, we advise

fulfilled, and steps that are needed to complete mitigation at the site. As described in this EIS, installation of the proposed leachate pipeline is unlikely to result

the applicant to contact the Corps to determine whether a permit is needed.‖ – Ecology

in wetland impacts.
Human Health

―…human health (is) at risk.‖ – K. Paulson

Please see the response to grouped comments on human health.

―If the dumpsite conversion and expansion goes forward, it will potentially cause major environmental and

State and federal regulations that include requirements regarding the location, design, and operation of MSW landfills, include stringent protections that mitigate

health problems, and an expensive cleanup.‖ – K. Paulson

the potential for environmental and human health impacts. These protections are built into the proposed design and operation of Headquarters Landfill, and the
required permits to build and operate the landfill cannot be issued unless the permitting agencies are satisfied that state and federal regulations will be met.
During actual construction and operation of the landfill, monitoring of ground and surface waters and air quality is required to determine if the landfill is being
operated as permitted. If monitoring indicates that requirements are not being met, then state and federal regulations require that corrective action be taken to
bring the landfill and its operation into compliance. Because of the permit/regulation and monitoring/correction procedures in place, environmental and health
problems and the need for a site cleanup are very unlikely to occur.

―Right now we have a landfill that has created fugitive odor releases, gas releases, that have been

Please see the response to grouped comments on human health.

detrimental to people who live in the area and people who have visited. In fact, they‘ve actually gotten ill.‖
– E. Nofziger
―The noise is now a very early morning wake up call‖ – D. Cody

Comment noted. A noise analysis was conducted for the Draft EIS that evaluated the potential noise effects due to the proposed landfill operation. This analysis
predicted future noise levels at 18 receptor locations along Headquarters Road – South Silver Lake Road corridor using standard analytical methods and
metrics, and compared projected noise levels and noise increases to state and federal noise standards. The analysis determined that traffic noise is a major
contributor to noise levels along the corridor. The analysis concluded that noise would increase in the future if the proposed landfill conversion does not take
place, and would increase to a greater extent with the conversion because of higher traffic volumes. The extent of the increase may be noticeable to some
residents, but was determined not to be sufficiently substantial that standards would be exceeded, and therefore, the EIS concludes that noise impacts would
not be significant.

―I don‘t want all the … noise …‖ – S. Wood

Comment noted. Please see response to previous comment.
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Comment

Response
Noise
Land and Shoreline Use

―The Silver Lake area is considered the ‗gateway‘ to Mt. St. Helens as thousands of tourists travel State

The discussion of water quality in the Draft EIS includes a description of monitoring that has taken place over the past two decades of landfill operation, which

Route 504 to the National Monument each year. Tourism is one of Cowlitz County‘s biggest industries and

has not found any significant impact to Sucker Creek or Silver Lake. The EIS describes the protective measures that will be implemented through design and

provides the local (and state) economy with considerable revenue and jobs. Environmental problems at

operation of the proposed MSW landfill, and concludes that adverse impacts to water quality in Sucker Creek and Silver Lake would be unlikely in the future.

Silver Lake could kill the county‘s tourist industry.‖ – K. Paulson

Monitoring of ground and surface water would continue and, in the unlikely event that adverse water quality impacts are detected, corrective actions would be
taken to mitigate those impacts.
The Proposed Action is unlikely to affect tourism in Cowlitz County. Impacts would be similar to those of the No Action alternative.

―It could be argued that adding municipal waste changes the use of the site, and therefore is not a permitted

The critical areas regulation lists landfills, ―including hazardous or dangerous waste, municipal solid waste, special waste, woodwaste, and inert and demolition

non-conforming use because of its location in a sensitive groundwater recharge area.‖ – D. Mitchem

waste landfills‖ as being a prohibited use in moderate and severe sensitivity critical aquifer recharge areas. This regulation does not treat an industrial waste
landfill as a different use than an MSW landfill, and therefore, with respect to this regulation, the use would not change with implementation of the proposal. The
County has determined that the proposed MSW landfill would be a legal, non-conforming use.
With respect to the actual potential for impacts to groundwater, the EIS describes that monitoring that has taken place during the past two decades has not
shown any significant effect on groundwater from landfill operations, and concludes that with the design and operational protections that would be incorporated
into the proposed MSW landfill, adverse impacts to groundwater are unlikely to occur.

―I do not see how the proposal is consistent with current plans and policies, especially the County‘s new

Comment noted.

vision and guiding principles… Additional plans focus on quality of life and sense of place… I can see how it

As described in the response to the second visual quality/aesthetics comment below a conservation easement to maintain land west and north of the landfill

could be argued that this dump will increase efficient services, and could attract business, but the operation

permanently in timber use is unnecessary to maintain a visual buffer between the landfill and existing residences. Low density rural residential development

of a municipal facility here runs counter to the other principles… it could be possible, with well-considered

would likely not eliminate the buffering that currently exists.

and thoughtful mitigation, that such an acquisition could address some of the other principles in a positive

The loss of timberland and associated carbon storage would occur with or without conversion of the landfill to an MSW facility. For this reason, the loss of

way… It seems the only priority of the EIS is to acquire the landfill as quickly as possible at whatever cost,
and with as little fuss or consideration of the long-term consequences as possible… Such significant outlays
of public funds rarely occur, and we should consider all our principles and goals for the future during this
transaction. Our ability to negotiate with Weyerhaeuser …will only diminish after the sale is completed.
―Here‘s what I mean:

timberland is not an impact resulting from the proposed action (the issuance of permits to allow the conversion of the landfill), and mitigation is not required.
Use of any ―savings‖ to the County (when compared to the costs of exporting waste) for public benefits or other public improvements, is an economic and public
benefit issue outside the purview of this EIS.
Methods of purchasing the landfill are outside the purview of this EIS.

1. Require with the purchase and sale, a conservation easement on the timberland in the visual buffer of
the landfill.
2. Purchase 425 acres to replace the timberland and CO2 storage capacity lost. Convert this into a public
recreation area.
3. Use the ‗savings‘ from this dump…to address improve [sic] quality of life.
4. Incorporate the purchase of the abandoned rail line into the purchase of the landfill.‖ – D. Mitchem
Visual Quality / Aesthetics
―The EIS discusses the visual impacts of an additional height to the pile of garbage, but does not mention

Comment noted. The text of the EIS has been revised to address the visual effects of gulls and other birds that could fly above the active area of the landfill.

the addition of gulls and other nuisance wildlife that fly above such a garbage pile as a visual impact… The
visual impact must be recalculated to screen 50 feet above the pile (or the height these birds usually flock
above a dump.‖ – D. Mitchem
―The EIS says, essentially, that the land around the dump is Weyerhaeuser timberland, and that it will be

There is no guarantee that land surrounding the landfill will not be sold in the future, and the discussion and conclusions of the EIS are not based on an

screened by the growing trees. The only issues will when [sic] the trees are harvested, which is periodic and

assumption that surrounding lands will remain in the current ownership. Currently, views of the landfill from the nearest residential areas to the west and more

temporary. Without written legal contracts or conservation easements what guarantee do we have that

distant residential areas to the north are screened from the landfill by both vegetation and topography. If the surrounding land is maintained for timber harvest,

Weyerhaeuser will not sell this land for any purpose? … It must be written into any purchase and sale

as the comment suggests harvesting of trees is likely to be periodic and the effects temporary, so that overall vegetative screening will continue. If the land is

agreement that all timberland within the visual corridor of the landfill must remain timberland in perpetuity,

sold for residential development, that development is likely to be similar to the development that has already occurred. As described in the Draft EIS, current

and this ‗easement‘ must stay with the land no matter who owns it in the future.‖ – D. Mitchem

development has ―a typical rural residential character, with larger parcels, a low housing density, and forested buffers between houses.‖ If new development
occurs, sufficient vegetation would likely remain to provide vegetative screening of the landfill from existing residences.
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Comment

Response
Visual Quality / Aesthetics (continued)

―The idea that more trucks is a natural part of living in timberland is a slap in the face to the residents.‖

With respect to the additional truck traffic that the proposed landfill operation would generate, the Draft EIS states: ―…the Proposed Action may create some

– D. Mitchem

adverse impact on community aesthetic character for some residents. Because of the historical use of the Silver Lake Road – Headquarters Road for truck
traffic associated with timber production and landfill operation, these impacts would not constitute a significant change or aesthetic impact.‖ This statement
acknowledges that the projected increase in truck traffic would diminish aspects of the community character along the Silver Lake Road – Headquarters Road
corridor. At the same time, the statement acknowledges that truck traffic is currently an evident component of the corridor‘s vehicular traffic. The traffic analysis
indicates that without the project, trucks (both landfill and timber-related) would pass along the corridor on average once every 6 minutes during landfill
operation and with the project would pass along the corridor on average once every 3 minutes during landfill operation. The community change due to the
increased truck traffic is one of degree and not one of kind, and the EIS concludes that the change does not constitute a significant impact.

―I don‘t want all the … garbage…‖ – S. Wood

Comment noted.
Transportation

―Signs to tell people where turns are and where to slow down are meaningless. Anyone driving this road

Please see the response to grouped comments on transportation.

already knows these things. Photo enforcement may be the only way to get folks and trucks to slow down.‖
– D. Mitchem
―I can also see the future of more traffic meaning traffic accidents, and of course a semi-truck is much bigger

Please see the response to grouped comments on transportation.

than all of our cars and trucks, that‘s a scary accident waiting to happen …‖ – D. Cody
―Headquarters is not a friend to trucks and it is only a matter of time before you will be dealing with a truck

Please see the response to grouped comments on transportation.

crash on this road.‖ – P. Martin and M. Lane
―… the trucks going way too fast in front of the house.‖– D. Cody

Please see the response to grouped comments on transportation.

―… will trucks run in inclement weather up here … what will be the road maintenance plan in action‖ – D.

Please see the response to grouped comments on transportation.

Cody
―What will be the plan to prevent a huge back-up of trucks up and down the road here in our neighborhood

Please see the response to grouped comments on transportation.

or along Headquarters Rd or S Silverlake Rd?? The traffic will even change all of our commutes back and
forth to the freeway.‖ – D. Cody
―I don‘t want all the traffic…‖ – S. Wood

Please see the response to grouped comments on transportation.

―Over the last 10 years we have experienced limited visibility to oncoming traffic at intersection of South

Please see the response to grouped comments on transportation.

Silver Lake Road and Blue Mountain Road, specifically, when traveling eastbound on South Silver Lake and
turning left onto Blue Mountain Road. Suggestion: Excavate a portion of the slope located on south side of
the intersection to provide more visibility…‖ – R. and L. Garrison
―There have been multiple rollover accidents on the sharp corner approximately 200 feet east of the South

Please see the response to grouped comments on transportation.

Silver Lake Road and Blue Mountain Road. Suggestion: Route landfill traffic along the rail line, by
constructing a new road … or straighten the road out through the referenced sharp corner.‖ – R. and
L. Garrison
―Reduce speed from 40 to 30 mph. It makes no sense that the speed limit is currently 35 mph (on)

Please see the response to grouped comments on transportation.

Headquarters Road where there are no homes adjacent to the road then the speed limit increases to 40
mph in the heaviest area of residential homes bordering the roadway and where the bulk of local
residential/school bus traffic activity occurs.‖ – R. and L. Garrison
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Comment

Response
Public Services and Utilities

―What is the process and plan for closure in the future. Who is responsible for long term monitoring? What
are the (liability) insurance costs? – D. Mitchem

Requirements for landfill closure and post-closure care are contained in WAC 173-351-500. Requirements for landfill closure include:
 Installation of a final cover
 Preparation of a written closure plan that describes the steps necessary to close any MSW unit at any point during its active life
 Closure of each MSW unit must begin within 30 days of final landfilling and be completed within 180 days after the beginning of closure
 Following closure the owner must submit a certification of construction and an environmental covenant, which describes among other items, limitations on
site activities necessary to maintain integrity of the site
Post-closure care must be conducted for 30 years or as long as necessary for the landfill to become functionally stable (i.e., presents no threat to human health
or the environment). The proponent proposes a post-closure period of 55 years. Post-closure care includes monitoring groundwater quality, maintaining and
operating the leachate collection and landfill gas systems, and maintaining the integrity of the final cover, repairing the final cover if necessary, and maintaining
the vegetation overlying the final cover.
The owner is responsible for closure and post-closure care and is required to establish a fund during operation that will be used to complete closure and postclosure care.
Appendices

―Appendix C – Alternate Bottom Liner Analysis …However, we do note the statement in the second

Comment noted.

paragraph that ‗[a] previous application for use of a GCL-alternative to the bottom liner requirements was
submitted and approved.‘ Ecology's December 9, 2002, letter approving the use of the GCL-based liner was
limited to evaluating the equivalence of the liner with the prescriptive liner of WAC 173-304-460(3)(c)(iii).
WAC 173-350 was not yet in effect, and Ecology was never asked to evaluate a GCL-based liner as
meeting the liner performance standards of WAC 173-350-400(3)(b)(i). – Ecology
―Appendix M… – Ecology notes that the Beak (1991) water budget work referred to on pages 3 and 4 was

Comment noted.

conducted for a natural condition and not a developed site. As a result, conclusions regarding the high
percentage of water transpiring back to the atmosphere may be overstated.‖ – Ecology
―The memo makes a number of valid points regarding positive attributes of the site with regard to the

Comment noted.

location of a landfill site. Those points read:
 Low permeability soils and aquifer geology.
 Slow groundwater flow rates.
 Groundwater flow direction 90 degrees to the only potable water supply wells.
 Water budget shows most shallow infiltration discharges to streams with minimal recharge to deeper
aquifer.
 The aquifer is physically limited because the fractures that produce water are poorly connected and the
hydrogeologic units that function as aquifers are limited in extent.
 Drainage divides between the landfill and potential receptors isolate both surface water and
groundwater pathways.
However, based on an assumption that groundwater flow is primarily to the north, the third bullet suggests
that groundwater flow is 90 degrees to the only potable water supply wells. In an area like this groundwater
flow generally mimics topography. Since Sucker Creek is the dominant surface water feature in the area,
and Sucker Creek generally flows northwest toward Silver Lake, groundwater flow likely does the same.
Therefore, while groundwater does flow cross gradient to potable water supply wells in the vicinity,
regionally it likely does not do so at a 90 degree angle.‖ – Ecology

July 2013
Cowlitz County Landfill Final Environmental Impact Statement

253

5.0 REFERENCES
3M. 2011. 2012 Respirator Selection Guide. 3M Occupational Health and Environmental Safety
Division, St. Paul, Minnesota. Accessed November 16, 2012.
http://solutions.3m.com/wps/portal/3M/en_US/PPESafetySolutions/PPESafety/Resources/To
ols/RespGuide/.
Abramson, G., L. Giuggioli, V.M. Kenkre, J.W. Dragoo, R.R. Parmenter, C.A. Parmenter, and
T.L. Yates. 2006. Diffusion and home range parameters for rodents: Peromyscus maniculatus
in New Mexico. Ecological Complexity 3 (2006) 64-70.
Air Sciences Inc. 2012. Letter report regarding air emissions modeling for the Cowlitz County
Headquarters Landfill. Prepared for the Southwest Clean Air Agency by Air Sciences Inc.,
Portland, Oregon. March 12, 2012.
Arthur, Ed, Assistant Director, Cowlitz Indian Tribe Cultural Resource Department. 2012.
Personal communication. Meeting with Cowlitz County representatives to receive Cowlitz
Tribe‘s scoping comments on Cowlitz County Landfill, June 6, 2012.
Beak Consultants. 1991. Environmental Technical Report for the Proposed Weyerhaeuser S.W.
Washington Solid Waste Facility. Beak Consultants, Inc., Portland, Oregon. June 1991.
Bischoff, Chris, Environmental Health Manager, Cowlitz County Health and Human Services
Department, Environmental Health Unit. Personal communication: electronic mail to Art
Campbell, Herrera Environmental Consultants, Inc., Seattle, Washington. March 4, 2013.
Cowlitz County. 2013. Comprehensive Plan Update Review Schedule. Accessed June 20, 2013.
http://www.co.cowlitz.wa.us/index.aspx?NID=1331.
Cowlitz County. 2012a. 2011 Solid Waste Management Plan Cowlitz County, Washington.
Prepared by Maul, Foster & Alongi, Inc. for Cowlitz County Department of Public Works.
March 1, 2012.
Cowlitz County. 2012b. Solid Waste Permit Application, Volume I, Cowlitz County
Headquarters Landfill Project. Submitted to the Cowlitz County Environmental Health Unit by
the Cowlitz County Department of Public Works, March 29, 2012.
Cowlitz County. 2012c. Air Discharge Permit Modification Application, Air Discharge Permit
No. 08-2772, Cowlitz County Headquarters Landfill Project. Submitted to the Southwest Clean
Air Agency by the Cowlitz County Department of Public Works, April 6, 2012.
Cowlitz County. 2012d. Cowlitz County Headquarters Landfill, Draft Environmental Impact
Statement, Volumes 1 and 2. November 30, 2012.
Cowlitz County. 2011. Cowlitz County Stormwater Drainage Manual. Cowlitz County
Department of Public Works. September 2011.
July 2013
Cowlitz County Landfill Final Environmental Impact Statement

255

Cowlitz County. 2010a. Cowlitz County Code, Title 18, Land Use and Development. Cowlitz
County Board of Commissioners. Updated February 2010.
Cowlitz County. 2010b. Vision Statement and Guiding Principles. Cowlitz County
Comprehensive Plan Steering Committee. December 16, 2010.
Cowlitz County. 2009. Cowlitz County Code, Chapter 19.15, Critical Areas. Adopted April 7,
2009; effective May 1, 2009.
Cowlitz County. 2007. 2007 Solid Waste Management Plan Cowlitz County, Washington.
Prepared by Maul, Foster & Alongi, Inc. for Cowlitz County Department of Public Works,
December 21, 2007.
Cowlitz County. 1981. Cowlitz County Comprehensive Plan. Cowlitz County Building and
Planning. May 1981 update.
Cowlitz County. 1977. Shorelines Management Master Program for Cowlitz County,
Washington. Prepared by Cowlitz-Wahkiakum Regional Planning Commission. Adopted
August 17, 1977.
Cowlitz Indian Tribe. Undated. Wild Horse Draft Management Plan. Prepared by the Cowlitz
Indian Tribe Natural Resource Department.
Cowlitz-Wahkiakum Council of Governments. 2009. Cowlitz-Wahkiakum Council of
Governments Metropolitan and Regional Transportation Plan 2009-2029 (as cited in DKS 2012).
Cowlitz-Wahkiakum Health District. 1992. Final Environmental Impact Statement,
Headquarters Camp Solid Waste Disposal Facility. December 1992.
CRS. 2009. IPCC Special Report – Land Use, Land Use Change, and Forestry, Summary for
Policymakers. Intergovernmental Panel on Climate Change, 2000, as referenced in: ―Carbon
Sequestration in Forests‖ by Ross W. Gorte, Congressional Research Service. August 6, 2009.
DKS. 2012. Cowlitz County Headquarters Landfill Facility Transportation Impact Study.
Prepared by DKS Associates for Cowlitz County Department of Public Works, September 6,
2012.
DSA. 2012. Cowlitz County Headquarters Road Landfill Truck Traffic Noise Impact Study.
Prepared by Daly Standlee & Associates, Inc. for Herrera Environmental Consultants, Inc.,
Seattle, Washington. August 8, 2012.
Ecology. 2011. Guidance for Ecology - Including Greenhouse Gas Emissions in SEPA Reviews.
Washington State Department of Ecology. June 3, 2011.
Ecology. 2010. Remaining Capacity at MSW Landfills. Washington State Department of
Ecology, 2010. Accessed June 14, 2012.
http://www.ecy.wa.gov/programs/swfa/solidwastedata/disposal/RemaingCapacity.pdf.
Evarts, Russell C. 2001. Geologic Map of the Silver Lake Quadrangle, Cowlitz County,
Washington. US Geologic Survey Miscellaneous Field Studies, MF-2371.

July 2013
256

Cowlitz County Landfill Final Environmental Impact Statement

FICUN. 1980. Guidelines for Considering Noise in Land Use Planning and Control. Federal
Interagency Committee on Urban Noise. June 1980.
Hatch, Candee. 2012. Personal communication: electronic mail to Art Campbell, Herrera
Environmental Consultants, Inc., Seattle, Washington. June 22, 2012.
Herrera. 2012. Scoping Memorandum, Cowlitz County Landfill Environmental Impact
Statement. Prepared for Cowlitz County Building and Planning by Herrera Environmental
Consultants, Inc., Seattle, Washington. June 19, 2012.
Hyster. 2012. Technical guide for Hyster H1050 – 1150HD CH Master Container Handler Series,
Hyster H1050HD-CH Container Handler Specifications, Fuel consumption for Diesel Engine
operating at 300 hp at 2100 rpm, 2012.
Integrated Utilities Group. 2001. Economic evaluation of solid waste disposal options for
Cowlitz County. As cited in Cowlitz County 2007.
Leaf, Duane, Plant Superintendent, Three Rivers Regional Wastewater Plant. Personal
communication: memorandum to Cal Palmer, Energy and Environment, LLC, regarding
Headquarters Landfill leachate treatment at the Three Rivers Regional Wastewater Plant,
February 21, 2013.
Leffingwell. Undated. Odor and Flavor Detection Thresholds in Water.
http://www.leffingwell.com/odorthre.htm.
Leonardos, Gregory, David Kendall, and Nancy Barnard. 1969. Odor threshold determinations
of 53 odorant chemicals. Journal of the Air Pollution Control Association 19(2):91-95.
February 1969.
Lipman, P.W. and D.R. Mullineaux, eds. 1981. The 1980 Eruptions of Mount St. Helens,
Washington. US Geological Survey Professional Paper 1250.
Livingston, Vaughn E., Jr. 1966. Geology and Mineral Resources of the Kelso-Cathlamet Area,
Cowlitz and Wahkiakum Counties, Washington. Washington State Division of Mines and
Geology, Bulletin 54.
Mass, Cliff. 2008. The Weather of the Pacific Northwest. University of Washington Press,
Seattle, Washington.
Maul Foster & Alongi. 2011. Letter report regarding update of the 1992 Headquarters Landfill
FEIS leachate spill analysis. Prepared for Cal Palmer, Energy and Environment, LLC.
October 14, 2011.
Maul Foster & Alongi, Inc. 2001. As cited in Cowlitz County 2007.
Moore, B. C. 1990. Silver Lake Restoration Phase I: Diagnostic/Feasibility Study. State of
Washington Water Research Center Washington State University, Report 73.
Nazni, W.A., H. Luke, W.M. Wan Rozita, A.G. Abdullah, I. Sa'diyah, A.H. Azahari, I. Zamree,
S.B. Tan, H.L. Lee, and M.A. Sofian. 2005. Determination of the flight range and dispersal of
July 2013
Cowlitz County Landfill Final Environmental Impact Statement

257

the house fly, Musca domestica (L.) using mark release recapture technique. Tropical
Biomedicine 22(1):53-61.
NRCS. 2006. Soil Survey of Cowlitz County, Washington. US Department of Agriculture,
Natural Resources Conservation Service. Accessed April 24, 2013.
http://soils.usda.gov/survey/online_surveys/washington/cowlitzWA2006/Cowlitz.pdf.
O‘Farrell, M. J. 1978. Home range dynamics of rodents in a sagebrush community. Journal of
Mammalogy 59(4):657-658.
Olson, Don, Solid Waste Manager, Cowlitz County Public Works. Personal communication:
electronic mail to Kristina Gifford, Herrera Environmental Consultants, Inc., Seattle,
Washington, regarding presence of bald eagles at Tennant Way landfill. May 2, 2013.
Olson, Don, Solid Waste Manager, Cowlitz County Public Works. Personal communication:
phone conversation with Art Campbell, Herrera Environmental Consultants, Inc., Seattle,
Washington, regarding odor complaints at Tennant Way landfill. February 28, 2013.
PNSN. 2013. Volcano Hazards Overview. Pacific Northwest Seismic Network. Accessed
June 20, 2013. http://www.pnsn.org/outreach/volcanohazards/volcano-hazards-overview.
Pringle, Russell F. and Robert L. Evans. 2006. Soil Survey of Cowlitz County, Washington.
US Department of Agriculture, Natural Resources Conservation Service in cooperation with
the Washington State Department of Natural Resources and Washington State University
Agricultural Research Center.
Sweet-Edwards/EMCON. 1991. Weyco Headquarters – Liner Leak Scenario. Letter to Grant
Bailey, URS Consultants, Inc. dated August 22, 1991.
Thiel, Richard, P.E. 2013. Personal communication: letter to Cal Palmer, Energy and
Environment, regarding solid waste permit application volume revision. April 20, 2013.
Thiel Engineering. 2013a. Letter report regarding Headquarters Landfill: revised landfill gas
recovery projection. Prepared for Cal Palmer, Energy and Environment, LLC. January 28,
2013.
Thiel Engineering. 2013b. Preliminary Engineering Report, Leachate Transfer Pump Station
and Pipeline, Appendix F: Leachate Transfer Pipeline Preliminary Design Update. Prepared for
the Cowlitz County Headquarters Landfill Project. February 8, 2013.
Thiel Engineering. 2012. Preliminary Engineering Report, Leachate Transfer Pump Station and
Pipeline. Prepared for the Cowlitz County Headquarters Landfill Project. November 2012.
Thiel Engineering and Energy and Environment. 2012. Solid Waste Permit Application, Cowlitz
County Headquarters Landfill Project, Rev. 1. November 2012.
Tuppan, Eric, Tuppan Consultants, and Richard Thiel, Thiel Engineering. Personal
communication: letter to Cal Palmer, Energy and Environment, regarding an assessment of
Appendices B, E, and G of the 1992 FEIS for Headquarters Landfill. September 27, 2011.
July 2013
258

Cowlitz County Landfill Final Environmental Impact Statement

Tuppan Consultants. 2013a. Level 1 Hydrogeologic Assessment for Leachate Pipeline, Cowlitz
County Headquarters Landfill Project. Prepared for Cowlitz County Public Works. February 6,
2013.
Tuppan Consultants 2013b. Technical memorandum regarding revised aquifer properties,
Headquarters Landfill Project. Submitted to Tom Culhane, Washington Department of
Ecology. June 10, 2013.
Tuppan Consultants. 2013c. Hydrogeologic Report for the Proposed Cowlitz County
Headquarters Landfill Project, Cowlitz County, Washington. Prepared For Cowlitz County
Public Works. June 14, 2013.
Tuppan Consultants. 2012. Technical memorandum regarding technical analysis of aquifer
recharge – Headquarters Landfill.‖ October 4, 2012.
USDOT. 2009. Freight Facts and Figures 2011. Prepared for US Department of Transportation,
Federal Highway Administration, Office of Freight Management and Operations by MacroSys,
LLC, Arlington, VA, November 2011. Accessed July 24, 2012.
http://ops.fhwa.dot.gov/freight/freight_analysis/nat_freight_stats/docs/11factsfigures/c6te
ch.htm.
US EPA. 2012. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 – 2010. United
States Environmental Protection Agency. April 15, 2012.
US EPA. 2011. Emission Factors for Greenhouse Gas Inventories. US Environmental Protection
Agency (EPA), November 7, 2011. Accessed July 24, 2012.
www.epa.gov/climateleaders/documents/emission-factors.pdf.
US EPA. 2001. Geosynthetic Clay Liners used in Municipal Solid Waste Landfills.
EPA530-F-97-002, Revised December 2001. US Environmental Protection Agency.
US EPA. 1980. Environmental Protection Agency Region 10 Noise Program: Noise Guidelines for
Environmental Impact Statements. Revised November 24, 1980.
USDA Forest Service. 1992. Carbon Storage and Accumulation in United States Forest
Ecosystems. US Department of Agriculture, Forest Service, General Technical Report WO-59.
August 1992.
USGS. 2003. Map and data for Quaternary faults and folds in Washington State. US Geological
Survey Open File Report 03-428. Map and report can be downloaded at:
http://Pubs.Usgs.Gov/Of/2003/428/.
WDFW. 2013. Living with Wildlife: Black Bears. Washington Department of Fish and Wildlife.
Accessed May 9, 2013. http://wdfw.wa.gov/living/bears.html.
Wegmann, K.W. 2006. Digital landslide inventory for the Cowlitz County urban corridor,
Washington, Version 1.0. Washington Division of Geology and Earth Resource Report of
Investigations 35, 24 p.

July 2013
Cowlitz County Landfill Final Environmental Impact Statement

259

Whisson, Desley A., Jessica H. Quinn, and Kellie C. Collins. 2007. Home Range and Movements
of Roof Rats (Rattus rattus) in an Old-growth Riparian Forest, California. Journal of
Mammalogy 88(3):589-594.
Wlotke, Stanley, Sr. Vice President, Patriot Rail Corp. Undated. Personal communication:
letter to Cal Palmer, Energy and Environment, LLC, regarding Patriot Woods Railroad safety.

July 2013
260

Cowlitz County Landfill Final Environmental Impact Statement

6.0 DISTRIBUTION LIST
Solid Waste Advisory Committee

Cowlitz County Board of Commissioners
Michael A. Karnofski, Chairman, District 1
Dennis Weber, District 2
James Misner, District 3

Cowlitz County Agencies
Cowlitz County Building Division
Cowlitz County Department of Emergency Management
Cowlitz County Department of Public Works
Cowlitz County Health Department
Cowlitz County Noxious Weed Control Board
Sheriff‘s Office
Treasurer‘s Office

Regional Agencies
Consolidated Diking Improvement District #1
Cowlitz PUD
Cowlitz-Wahkiakum Council of Governments
Drainage Improvement District #1
Port of Longview
Silver Lake Flood Control District
Southwest Clean Air Agency
July 2013
Cowlitz County Landfill Final Environmental Impact Statement

261

Cities and Towns
City of Castle Rock
City of Kalama
City of Kelso
City of Longview
City of Woodland

Counties
Clark County
Lewis County
Pacific County
Skamania County
Wahkiakum County

Tribes
Cowlitz Indian Tribe
Yakama Nation

Federal Agencies
US Army Corps of Engineers, Seattle District
US Bureau of Indian Affairs
US Environmental Protection Agency, Region 10

State Agencies
Washington State Department of Archaeology and Historic Preservation
Washington State Department of Ecology, Air Quality
July 2013
262

Cowlitz County Landfill Final Environmental Impact Statement

Washington State Department of Ecology, Climate Change
Washington State Department of Ecology, SEPA Unit
Washington State Department of Ecology, Shorelands and Environmental Assistance
Washington State Department of Ecology, Southwest Regional Office
Washington State Department of Ecology, Waste 2 Resources
Washington Department of Fish and Wildlife
Washington State Department of Natural Resources – Castle Rock
Washington State Department of Transportation, Southwest Region
Washington Utilities and Transportation Commission

Local Agencies
Castle Rock School District 401
Cowlitz County Fire District No. 3
Cowlitz County Fire District No. 6
Cowlitz 2 Fire and Rescue
Kelso School District 458
Three Rivers Regional Wastewater Authority
Toutle Lake School District 130

Libraries
Castle Rock Public Library
Kalama Public Library
Kelso Public Library
Longview Public Library
Ryderwood Library
Woodland Community Library

July 2013
Cowlitz County Landfill Final Environmental Impact Statement

263

Newspapers
The Daily News

Others
Cowlitz Economic Development Council
Silver Lake Technical Advisory Committee
Waste Control Recycling, Inc.
Weyerhaeuser NR Company

July 2013
264

Cowlitz County Landfill Final Environmental Impact Statement

APPENDIX A
Revised Landfill Gas Recovery
Projection



January28,2013
Mr.CalPalmer
Energy&Environment
PostOfficeBox1117
Orting,Washington98360Ͳ1117

Re:HeadquartersLandfill:RevisedLFGRecoveryProjection
DearCal:
CowlitzCountyanditsconsultantsarerevisingestimatedlandfillgascollectionvolumesforthe
proposed Headquarters Landfill operations based on the results of recent testing of certain
wastes having significant biogenic gas potential.  While the revision does not change the
expected technology or anticipated efficiency of landfill gas collection for the project, the
increased gas generation estimate may require some modest additional gas collection
infrastructure to be installed sooner, and may increase the potential for beneficial gas
utilization.
Background
TheEPAprovidesaLandfillGasEmissionModel(LandGEM)thatestimatesanemissionratefor
totallandfillgasincludingmethane,carbondioxide,andindividualairpollutants.LandGEMis
based on a firstͲorder decomposition rate equation for quantifying emissions from the
decompositionoflandfillwasteinMSWlandfills.TheLandGEMmodelreliesonannualwaste
disposal quantities, potential methane generation capacity (Lo) and methane generation rate
constant(k).Thisgenerationmodelprovidesreliableestimatesoflandfillgasgeneration.
The site has received nonͲMSW waste since the beginning of operation and will receive nonͲ
MSW and MSW waste together starting in approximately November of 2013. NonͲMSW and
MSWhaveverydistinctiveLoandkvalues.Therefore,thelandfillgasgenerationmodelwillbe
differentforeachwastestreamͲͲexistingnonͲMSW,futurenonͲMSW,andfutureMSW–were
developedandcombinedfortotallandfillgasgenerationofthesite.Thisapproachissupported
by the Biochemical Methane Potential report (issued Jan. 2013 by I.R. Fleming, University of
Saskatchewan, included in Attachment 1), which shows that combining nonͲMSW and MSW
generationvaluesdoesn'tincreaseoverallmethanegenerationpotential.
LFGgenerationparametersforexistingnonͲMSWweredevelopedbasedonpreviousstudyand
historicallandfillgascollectiondata.ParametersforfuturenonͲMSWwerecalculatedwithdata
fromDr.Flemming’sreport.ParametersforMSWwereselectedbasedontheCounty’sother
landfilldatabecauseitwillhavesimilarwastecomposition.
TheWeyerhaeuserHeadquarters(HQ)landfillwaspermittedasalimitedpurposelandfillwhich
receives waste from Weyerhaeuser facilities, other forest products generators, and various
USMail:POBox1010Physicaladdress:9768YubaRanchWayOregonHouse,CA95962(530)692Ͳ9114fax(530)692Ͳ9115email:Richard@rthiel.com
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miscellaneoussolidwastes.Wastetypesincludepulpandpaperprocessresiduals,demolition
debris,boilerashes,recyclingrejects,recausticizingwaste,wastewatertreatmentplantsolids,
petroleum contaminated soils, and auto shredder residue. Since it began operations in
November1993,ithasreceivedapproximately261,476tonsofmaterialperyearonaverage,
280,000 tons for 2011 and 300,000 tons for 2012. For 2013, it is assumed that the total
Weyerhaeuserwastewillbe234,000tonsupuntilOctober.Thesitereceivesapproximately66
inches of precipitation on an average annual basis. The site uses a geomembrane for interim
coverofinactivedisposalareasandareasthathavenotreceivedafinalcover.Thesitehasa
composite liner system under the entire waste disposal area. The site generates leachate
equivalentto23inchesovertheentiredisposalarea.Previouslandfillgasgenerationfiguresfor
the existing site operations, estimated by Energyneering Solutions Inc (ESI), are based on a
study which used the minimum and maximum values for Lo, k, and organic material ratio to
estimate landfill gas generation. The minimum and maximum values estimated for each
parameter are: 42 and 84 cubic meters (1500 and 3000 cubic feet) of methane per ton of
organicmaterial,0.02and0.04formethanegenerationrate,and14and28percentoforganic
material.Reviewofthesite’shistoricaloveralllandfillgasflowdataavailablesince2007shows
two peaks. These peaks occurred upon initial installation of the gas collection and control
system (GCCS) and upon expansion of the GCCS, respectively. These peaks are attributed to
stored gas within the landfill, as they lasted less than 3 months before a sharp drop in flow,
ratherthanagradualdecrease.TheLandGEMmodeliscalibratedtogivetheflowratebasedon
generationalone,ratherthanincludinggasbuiltupandstoredinthelandfillpriortocollection.
For the purposes of this historical analysis of Weyerhaeuser disposal operations, Lo had been
estimatedat13cubicmeters,or459cubicfeet,ofmethanepertonofwasteincludingorganic
andinorganicmaterial,andkhadbeensetat0.015.
Cowlitz County had a landfill gas generation study performed for the County’s Tennant Way
landfillinLongviewin2009.BecausetheMSWstreamenteringtheTennantWaylandfillwillbe
diverted to HQ landfill, the County’s study was referenced for selection of Lo and k. In the
County’s report, Lo was 90.5 cubic meters per ton and k was 0.063 per year based on
precipitation.ConsideringthecompositelinersystemattheHQlandfill,khasbeenadjustedto
0.04andLohasbeenadjustedto90cubicmetersperton,thetypicalvalueforMSW.
RecentLaboratoryTesting
FuturenonͲMSWwillbecomposedofWeyerhaeuserwasteandothernonͲMSWstreams,much
of which the County is already receiving at its Tennant Way landfill. Dr. Flemming’s tests
(reported in Attachment 1) produced the Biochemical Methane Potential (BMP) of individual
andcombinedorganiccompoundsofselectwastesintheWeyerhaeuserwastestream.Those
wastes are wasteͲwaterͲtreatmentͲplant solids, deinkͲfiber rejects, and autoͲshredder fluff,
whichisusedasalternatedailycovermaterial.ThecalculatedvalueofLoofthemixedwaste
stream,basedonthelaboratorytesting,is27cubicmeters,or953cubicfeet,ofmethaneper
ton of waste.  A spreadsheet of the calculation details, prepared by ESI, is included in
Attachment2.ThevalueofkisassumedtobethesameasexistingWeyerhaeuserwastemix,
whichis0.015.ThedifferencebetweenthelaboratoryͲdeterminedLoͲvalueof27,versusthe
fieldͲcalculated LoͲvalue of 13, cubic meters of methane per ton of waste may be due to the
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limepreͲtreatmentofthewastewatertreatmentplantsolidsperformedattheWeyerhaueser
prior to landfill disposal.  In addition, the overall caustic nature of mill waste may inhibit gas
generation, resulting in a significant reduction in the gas generation compared to the
laboratoryͲmeasuredmaximumvalue.ThehigherLoͲvalueof27cubicmeterspertonofnonͲ
MSW waste is used for all future projections where the industrial waste will be mixed with
MSW.
EstimatedGasGenerationRates
Landfillgascollectionefficiencyisrelatedtocovermaterialandcollectionsystemmanagement
practices.Consideringthecompositecovermaterial,internaltirechipchannelsthatare,and
willcontinuetobe,regularlyusedaspartoflandfillingoperations,andminimalodoratthesite,
itisassumedthattheoveralllandfillgascollectionefficiencyis75%.
Table1presentsthemostͲlikelyannualwastetonnageassumptionsthatwereusedasabasis
for estimated future LFG generation rates.  The estimated landfill gas generation rates for
selected years, obtained using the LandGEM model with the parameters described above,
resultedinthevaluespresentedintherightͲhandcolumnofTable2.Morecompleteoutputs
oftheestimatedannualLFGgenerationrates,andnonͲmethaneorganiccompounds(NMOCs),
overtheestimatedlifeofthelandfill,andbeyond,areincludedasTables3and4inAttachment
3.TheoutputpresentedinTable3isbasedontheassumedwastegenerationratespresented
in Table 1.  The output in Table 4 is based on the maximum proposed annual waste flow of
1,000,000tonsperyearoccurringinyears2018andbeyondasdescribedintheSEPAevaluation
oftheproject.
Table1.WasteTonnageRatesUsedasBasisforEstimatingLFGGeneration

2014
2015
2016
2017
2018andbeyond

MSW(tons)
120,000
120,000
120,000
120,000
130,000

NonͲMSWIndustrial
Waste(tons)
280,000
280,000
280,000
280,000
360,000

Total(tons)
400,000
400,000
400,000
400,000
490,000

Table2.EstimateLFGGenerationRates(Collectionassumedtobe75%ofthesevalues)

EstimatedLFGproductionin2014
EstimatedLFGproductionin2050
EstimatedLFGproductioninfinalyearoflandfill(2127)
EstimatedLFGproductionwhenNMOCgenerationis
expectedtodropbelow50tons/yr(yearinparentheses)

ProjectEstimates
RevisedEstimates
MadeinNovember BasedonLaboratory
2012(scfm)
BMPTesting(scfm)
173
120
1,308
1,797
2,008
2,471
377(2167)

414(2179)

Mr.CalPalmer
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ImplicationsforDesignandOperations
The estimated increases in gas production shown in Table 2, which came as a result of the
laboratorytesting,aremodest.Therevisedcalculationsindicateanapproximate23%increase
inLFGproductionasaresultofthenewknowledgegainedbythelaboratorytestingprogram
conductedattheUniversityofSaskatchewan.SincethelaboratoryͲdeterminedgasgeneration
potential for the industrial waste is considered a maximum, and the site is appears to be
experiencinglessthanhalfofthatgenerationrate,theactualfuturegasgenerationthatwillbe
experienced at the site will likely end up being somewhere between the estimate made in
November versus the revised estimate shown in the rightͲhand column of Table 2 (which is
takenfromthemoredetailedTable3presentedinAttachment3).Wethereforeconcludethat,
for purposes of future design and operations, the proposed design and operations plan
included in the Solid Waste Permit Application that was prepared for the Cowlitz County
Headquarters Landfill dated November 2012 is appropriate.  As stated in that plan, “SiteͲ
specific evaluations based on well collection yields and surface emission monitoring will
continuetoaddresstheeffectivenessofthegascollectionsystemasthelandfilldevelops.In
addition to bottomͲliner and surface collectors, the appropriate mix of horizontal interim
collectorsandverticalwellswillbedeterminedwithexperience.”
If you have any questions regarding this evaluation, please contact me at 530/692Ͳ9114, or
WilliamSongofESIat541/549Ͳ8766.
Sincerely,
ThielEngineering

RichardThiel,P.E.
Cc:


DonOlson,CowlitzCounty
WilliamSong,PE,Energyneering

Attachments:
1. Laboratoryreportonbiologicalmethanepotential(BMP)ofWeyerhaeuserLongviewMillwasteperformed
byUniversityofSaskatchewan

2. SpreadsheetcalculationsbyEnergyneeringevaluatingBMPtestdata
3. SpreadsheetsofEnergyneeringcalculationspresentingestimatedannualLFGandNMOCgenerationrates
forHeadquarterslandfillforlifeoffacilitypluspostͲclosureperiodformostͲlikelycaseandmaximumwaste
streamflows
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Testing report – BMP of waste materials

Introduction
Several buckets of waste material were received from Thiel Engineering in July, 2012. These
materials were air dried and mixed with an inoculum derived from anaerobic digester sludge
and incubated anaerobically at 35ºC. The cumulative volume of methane was determined over
a period of approximately 110 days.
The materials received for testing, and the mixtures of each that were tested are designated as
follows:
D
W
A

Deink Sludge
Wastewater Treatment Solids
Auto Shredder Fluff

CS
CS/MSW

Combined Sample - 40% D, 36% W, 24% A
Combined Sample with MSW - 67% CS, 33% MSW

MSW

A previously tested sample was tested at the same time in order to ensure
consistency of results.
This sample was a core sample taken from a
borehole at eh landfill operated by the Regional Municipality of Wood
Buffalo in Alberta.

Objective
The overall objective of this testing programme was to evaluate the methane potential
associated with anaerobic degradation of the organic content of each material tested separately
and combined in fractions as specified by Thiel Engineering. Testing of the samples in
combination was intended to evaluate the potential for synergistic or inhibitive effects.
Testing Programme
A sample of each material was air dried to determine the as-received moisture content and
enable the required quantity of material for testing to be determined on a dry mass basis.
Table 1
Material

Wet Mass
(g)

Air Dry Mass
(g)

D
1500.0
838.5
W
1500.0
800.7
A
4000.0
3564.3
MSW (RMWB BH16)
From previous testing

Water Content
(% dry mass)
79%
87%
12%
36%

For each of materials D, W and A mass of as-received sample corresponding to 200 g of dry
solids used for each test. For the combined sample (CS) materials D, W and A were combined
to proportions of 40-36-24 on a wet-weight basis as shown in Table 2.
A further set of samples were mixed as presented in Table 3 at a wet mass proportion of Ҁ
combined material mixed with ѿ aged MSW, which was a composite core sample from the
RMWB landfill in Alberta. That material had previously been tested in triplicate and its
ultimate methane potential had been determined to be 40 litres CH4 per kg dry mass.
1
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Material
Wet
Dry
fraction of CS Mass (g) Mass (g)
D
W
A
Total

1000.0
850.0
650.0
2500.0

559.0
453.7
579.2
1591.9

Average Water Content (% dry mass)

Table 2
Dry
mass (g)
CS 200.0
D 70.23
W
57.0
A 72.77
200.0
57.0%

Wet
Water % of wet % of dry
mass (g) (g)
mass
mass
314.08 114.08
125.63
55.40
40.0%
35.1%
106.79
49.78
34.0%
28.5%
81.66
8.90
26.0%
36.4%
114.08

Table 3
Material fraction of
CS/MSW
CS
D
W
A
MSW
Total

Wet Mass Dry Mass % of wet
% of dry
(g)
(g)
mass
mass
200.3
127.5
67%
64%
26.8%
22%
80.1
44.8
22.8%
18%
68.1
36.3
17.4%
23%
52.1
46.4
72.5
33%
36%
98.6
298.9
200.0

Each sample prepared for BMP testing thus represented 200 g of dry solids that were placed in
a 2.33 litre flask with 200 mL of inoculant. The inoculant had been prepared using anaerobic
digestion sludge from the City of Saskatoon Wastewater Treatment Plant. This sludge was
mixed with dried and milled organic-rich material from previously-collected core samples of
aged MSW and the resulting slurry was incubated at 35ºC. The biogas thus produced was
analyzed to verify stable methanogenesis and the inoculant cultures were further aged for
several weeks until gas production had significantly diminished. The current BMP samples
were inoculated with 200 mL of the supernatant liquor (excluding settleable solids). Blank
samples were prepared in triplicate and tested according to the same protocol but with
inoculant only and no waste material. Over the duration of testing, the calculated BMP values
for the various samples were corrected for the small amount of residual biogas produced by the
inoculant based on the response of the blank samples.
De-aired distilled water was added to fill each flask to 1.3 litres, leaving a gas-phase headspace
of 1.03 litres volume. A sealed gas-sampling bag and valve assembly was attached to the top
of each flask, and all of the assembled tests were incubated at 35ºC. As degradation of the
organic fraction of each sample resulted in gas production, the sample bag expanded and was
periodically emptied and the gas volume and composition measured. The cumulative
production of methane is expressed in litres per kg (dry mass).
Test results
For each of the various materials and mixtures, the cumulative methane yield over
approximately 100 days was used to estimate the ultimate methane yield based on assumed
exponential decay of the organic carbon as substrate for heterotrophic acetogenic bacteria.
This assumes that the rate-limiting step is the conversion of each sample’s organic carbon in its
initial state to carboxylic acids – i.e. that the further conversion of the organic carbon by
acetotrophic methanogens proceeds at a faster rate and the complex multistage process of
2
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anaero
obic degradaation can bee modelled as
a a single pprocess. Thhus the measured data ccan be
fitted to
t an equatio
on of the forrm:

Cum
m CH4 (t) = BMPULT {1-e-k(t-t )}
LAG

[1]

Wheree k is the firrst order decay coefficient and tLAGG is a LAG time param
meter introduced to
improv
ve the degrree of fit to
o the data of
o this simpple single-suubstrate moddel. It shouuld be
emphaasized that more
m complex
x models mig
ght be used, however it w
was found thhat in generall, each
dataseet can be reeasonably deescribed by this simplee relationshiip.
For ssome samplees gas
producction decreaased significantly for a period of tiime and theen increasedd. Such testss were
corresp
pondingly analyzed
a
as two-stage methane
m
prodduction usinng two sets of values ffor the
param
meters BMPULT
,
k
and
t
,
represen
nting
respect
tively the eaarly and latee behaviour of the
U
LA
AG
samplee in question
n. Table 4 presents
p
the results
r
of the BMP test innterpreted according to E
Eq [1].
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Table 4
Ultimate methane potential BMPULT

Sample

(litre CH4 / kg dry mass)

min

max

average

std. dev.

D

51

74

65.0

12.1

D (excl 'C')

69

74

72.0

3.5

W

23

81

54

29.2

W (excl ‘C’)

58

81

69.5

16.3

A

0

4.6

2.3

2.3

CS

37

62

53.0

13.9

CS (excl ‘C’)

60

62

61.0

1.4

CS/MSW

44

57

50.7

6.5

MSW

37

43

40.0

2.6

Loss on ignition
Samples of each material after air-drying were oven dried at 60ºC to remove any vestigial
water content without burning off any organic solids that might contribute to the methane
potential. The samples were placed in a furnace at sequentially higher temperatures. The loss
on ignition at 105ºC (standard oven sample for water content of soils) and 250ºC thus represent
relatively more volatile organic content relative to the LOI at 550ºC which is the most
commonly used temperature for determination of volatile solids.
At temperatures above 550ºC, mass loss is attributable to dissociation of minerals (for example
oxidation of calcite) and was found to be relatively higher in the MSW core sample which
contained a significant fraction of soil and soil-like particles. In general, it is evident that the
LOI results exhibit a high degree of reproducibility, particularly when compared to the
measured BMP values. This likely reflects the uniform nature of the materials as received,
although it is evident that there was relatively more variability observed in the CS mixture.
Table 5
Deink Sludge (D) - % Mass Loss
Sample
A

% Loss @
105°C
0.7

% Loss @
250°C
47.3

% Loss @
450°C
52.4

% Loss @
550°C
53.4

% Loss @
700°C
63.5

% Loss @
900°C
66.6

B

0.8

48.2

53.2

54.0

63.7

67.0

C

0.7

44.9

52.9

53.7

62.0

66.8

Average

0.7

46.8

52.8

53.7

63.1

66.8

Std. Dev.

0.05

1.7

0.4

0.3

1.0

0.2

4
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Wastewater Treatment Solids (W) - % Mass Loss
Sample
A

% Loss @
105°C
1.5

% Loss @
250°C
49.4

% Loss @
450°C
54.1

% Loss @
550°C
54.6

% Loss @
700°C
65.4

% Loss @
900°C
68.0

B

1.7

48.4

54.8

55.5

65.9

68.4

C

1.7

46.7

56.2

56.9

65.5

69.5

Average

1.6

48.2

55.0

55.7

65.6

68.6

Std. Dev.

0.1

1.4

1.1

1.2

0.3

0.7

Autoshredder Fluff (A) - % Mass Loss
Sample

A
B
C
Average
Std. Dev.

% Loss @
105°C

% Loss @
250°C

% Loss @
450°C

% Loss @
550°C

% Loss @
700°C

% Loss @
900°C

0.5
0.4
0.4
0.5
0.03

41.0
32.4
29.7
34.4
5.9

56.3
50.9
51.6
53.0
3.0

56.6
51.1
51.9
53.2
3.0

57.7
52.7
52.6
54.3
2.9

57.8
52.8
53.1
54.6
2.8

Combined Sample (CS) - % Mass Loss
Sample
A

% Loss @
105°C
1.1

% Loss @
250°C
46.5

% Loss @
450°C
54.9

% Loss @
550°C
55.9

% Loss @
700°C
64.4

% Loss @
900°C
64.6

B

0.9

41.9

51.8

52.6

60.5

60.5

C

0.8

32.8

42.6

43.4

49.4

49.7

Average

0.9

40.4

49.8

50.6

58.1

58.3

Std. Dev.

0.14

7.0

6.4

6.5

7.8

7.7

Combined Sample with MSW (CS/MSW) - % Mass Loss
Sample
A

% Loss @
105°C
0.9

% Loss @
250°C
29.4

% Loss @
450°C
38.7

% Loss @
550°C
39.5

% Loss @
700°C
43.9

% Loss @
900°C
44.1

B

0.8

24.7

32.4

33.5

37.3

37.6

C

0.9

35.4

43.2

44.1

49.5

49.8

Average

0.9

29.8

38.1

39.0

43.6

43.8

Std. Dev.

0.08

5.4

5.4

5.3

6.1

6.1

5
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MSW
M
- % Mass
M
Loss
Sample
S
A

% Loss @
105°C
0.9

% Loss @
250°C
28.3

% Loss @
450°C
35.6

% Loss @
550°C
36.5

% Loss @
700°C
37.8

% Loss @
900°C
37.9

B

0.9

25.1

30.2

30.9

32.2

32.3

C

0.9

21.9

26.4

27.5

28.8

29.0

Average
A

0.9

25.1

30.7

31.6

32.9

33.1

Std.
S Dev.

0.01

3.2

4.6

4.5

4.5

4.5

Figuree 2 BMP vss. LOI
The av
verage of th
he triplicate results of bo
oth BMP te sting and Looss on ignition (at 250ººC and
550ºC
C) may be correlated
c
ass shown in Figure 2. It is evidennt that therre is a reasoonable
correlaation if the outlier
o
point (representin
ng the shreddder fluff) maay be excludded.
Hydro
ogen Sulphiide
Hydro
ogen sulphid
de was meassured in the biogas duriing at near tthe end of eeach test. F
For the
most part,
p
no significant H2S was detected
d.
Table 6
Materrial
Deink
k sludge
WWT
T solids
Auto Shredder
S
Flufff
CS
MSW
CS/M

H2S iin biogas
<1 pppm
2 ppm
m
Littlee or no biogass
<1 pppm
<1 pppm

Discussion
The ap
pparent consistency of the
t materialls may be siignificant w
when consideering the obsserved
variab
bility in behaaviour among the replicaate samples ttested for BM
MP. In the case of the de-ink
sludgee, for examp
ple, gas prod
duction in rep
plicate sampple ‘C’ appeaars to have cceased at 51 L/kg,
6

Januaryy, 2013

Thiel Engineering

Testing report – BMP of waste materials

compared to 74 L/kg for replicate ‘B’. Interestingly, replicate ‘A’ initially appeared to tail off
at about 55 L/kg and subsequently commenced methane production.
For the wastewater solids (‘W’), despite exhibiting uniform mass loss at sequentially higher
temperatures, the BMP results exhibited greater scatter, particularly in the case of replicate ‘C’,
however two-stage behaviour was not noted in any of the three replicate tests.
When combined in wet-weight proportions of 40% deink sludge (D), 36% clarifier solids (W)
and 24% shredder fluff (A), two of the three CS replicate tests provided very consistent results.
The third replicate exhibited two-stage behaviour as had been observed in one of the tests on
the clarifier solids (W). It is possible that this two-stage methanogenic behaviour results from
inhibition caused by accumulation of some intermediate degradation product (for example by
propionate, ammonia or some other inhibitory mechanism) followed by acclimatization and
further methane production.
It is noted that the average BMP of the composite material as tested is somewhat higher than
the weighted average of the individual materials. Using the average values from Table 4 for
material ‘D’ (65 L/kg), ‘W” (54 L/kg) and ‘A’ (2.3 L/kg), the corresponding BMP for the
composite material would be calculated to be 39 L/kg, which is significantly lower than the
average measured 53 L/kg of the CS material.
On the other hand, if the tests whose results suggest some inhibitory effects are all excluded,
the weighted average of ‘D’ (72 L/kg) and ‘W’ (70 L/kg) when mixed with material ‘A’ (3.5
L/kg) suggest a combined methane potential of 46 L/kg, a value that remains significantly
lower than the 61 L/kg exhibited by two replicate and “well-behaved” CS samples.
It is evident that whether or not the analysis considers those replicates that appeared to show
some inhibition, the methane potential of the combined material is somewhat higher than when
the three materials are tested separately. This may reflect reduced inhibition in a sample
consisting of a broader range of organic substrate and may also reflects the fact that whatever
degradable material does exist in the shredder fluff was more easily converted to methane in
the more vigourous methanogenic environment provided by the D and W fractions.
When mixed with MSW, the same effect was observed – i.e. that the ultimate methane
potential of the mixture, at 51 L CH4/kg was higher than the calculated weighted average using
the results from the various individual fractions D (65 L/kg or 72 L/kg excluding replicate ‘C’),
W (54 or 70 L/kg), A (2.3 or 3.5 L/kg) and MSW (40 L/kg). The calculated weighted average
was 39 L/kg, or 44 L/kg if apparently-inhibited replicate samples were excluded.
If the weighted average for the CS/MSW mixture is calculating using the corresponding BMP
values from the MSW and the Composite Sample (53 or 61 L/kg), rather than the constituent
D,W and A fractions, the resulting calculated weighted average is 48 to 53 L/kg, a value that
agrees well with the observed behaviour of the CS/MSW mixture. This suggests that the
hypothesized effect (reduction in inhibition) associated with a more heterogeneous substrate
may have been substantially achieved through mixing the de-ink, clarifier sludge and shredder
fluff fractions and that further mixing with aged MSW had little or no additional effect.
It is significant to note, however, that the replicate tests on the CS/MSW material exhibited
more uniform behaviour than that of the individual materials or the CS samples. The response
of the CS/MSW mixture was generally consistent with that of aged MSW. This may suggest
that the hypothesized inhibitory mechanism(s) during degradation of the D and W materials
7
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appears to have been less of a consideration for the more heterogeneous mixture of organic
substrates represented by the CS/MSW samples.
The core sample from the RMWB landfill was re-tested in duplicate and those results are
shown together with triplicate tests originally carried out on this material in 2010. It is evident
that there is a high degree of repeatability among the tests, not only of the final test result
(expressed as BMPULT), but also of the pattern over time of methane production. This suggests
that the behaviour of the D and W materials was not an artifact of test conditions or the
inoculant used in this current round of tests.
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ATTACHMENT2
SpreadsheetcalculationsbyEnergyneering
evaluatingBMPtestdata




MethaneGenerationPotentialforNonͲMSWatHQSite
CalculationsusedresultsfromUniversityofSaskatchewanreportdated1/21/13addresstoThielEngrg
1.NonͲMSWVariabledrivefromMethanepotentialofwastematerialreport
a.Impactofmixedplacementofwaste
Combinedsampleresultshows33%increaseinBMP(biochemicalmethanepotential)
Thisincreasewillbeappliedtoothermethanepotentialcalculationinthebelowsection.
ͲCalculation
40 m3/Mg
WeightedaverageofWWTPsolid,Deinkreject,AutoShdredderfluff
Testresut
53 m3/Mg
Increase
33%
b.WeycoWaste
WWTPsolid(W)
Deinkrejects(D)
OtherWeycomillwaste
Subtotal

Ton/yr
 30,000
 45,000
 105,000
 180,000

m3/Mg
54
65
0

WeightedAverageL0
AdjustedL0(+33%)

25 m3/Mg
34 m3/Mg

b.OtherForestProduct
OtherforestproductwastehasthesamewastecompositionwithWeycowasteexceptWWTPsolid.L0
isderivedfromDeinkrejectandotherWeycomillwastedata.
20
26

WeightedAverageL0(Deinkreject+OtherWeycomillwaste)
AdjustedL0(+33%)
c.OverallNonͲMSWmethanepotential
WWTPsolid(W)
Deinkrejects(D)
OtherWeycomillwaste*
Autoshredderflugg(A)
otherforestproductwaste*
othercommenrcial,industrial
Total

Ton/yr
 30,000
 45,000
 105,000
 30,000
 108,000
 42,000
 360,000

WeightedAverageL0
AdjustedL0(+33%)
2.EffectofmixedMSWandNonͲMSWonmethanepotentialperthereport
m3/Mg
Combinedsample(NonͲMSW)
MSW

m3/Mg
54
65
0
2
26
0

21
27

53
40

Mixed%
67%
33%

AverageL0(m3/Mg)
49 m3/Mg
ReportresultL0(m3/Mg)
100.6 m3/Mg
Increase
106.7 %
ThereisinsignificantchangeinBMPvaluewhencombinednonͲMSWandMSWaremixedtogether.Thisresult
supportstheapproachtakeninoverallLFGgenerationprojection,whichcombinesthreeseparateLFGgeneration
modelingsperwastestreamforoverall.












ATTACHMENT3
SpreadsheetsofEnergyneeringcalculationspresenting
estimatedannualLFGandNMOCgenerationratesfor
HeadquarterslandfillforlifeoffacilitypluspostͲclosureperiod
formostͲlikelycaseandmaximumwastestreamflows


TABLE3ͲHeadquarterLandfillLFGGenerationProjection
BaseCase:490,000ton/yearafter2018
Waste(ton)

Year

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033

NonͲ
Existing MSW
MSW NonͲMSW
MSW
Waste (~2092) (2093~) (~2092)
(2093~)
43,579
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
280,000
300,000
234,000

20,000
120,000
120,000
120,000
120,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000

46,000
280,000
280,000
280,000
280,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000

HQLandfillͲLFGGenerationProjectionOption1Ͳ2013Ͳ01Ͳ25

NMOC(Mg/year)

Total

43,579
305,055
566,531
828,007
1,089,483
1,350,959
1,612,435
1,873,911
2,135,387
2,396,863
2,658,339
2,919,815
3,181,291
3,442,767
3,704,243
3,965,719
4,227,195
4,488,671
4,768,671
5,068,671
5,368,671
5,768,671
6,168,671
6,568,671
6,968,671
7,458,671
7,948,671
8,438,671
8,928,671
9,418,671
9,908,671
10,398,671
10,888,671
11,378,671
11,868,671
12,358,671
12,848,671
13,338,671
13,828,671
14,318,671
14,808,671

Existing
Waste
(k=0.015,
L0=13)

NonͲ
NonͲ
MSW MSW
MSW
MSW
(~2092) (2093~)
(~2092) (2093~) Total
(k=0.04, (k=0.04,
(k=0.015 (k=0.015,
L0=90) L0=90)
,L0=27) L0=27)

0
1
2
2
3
4
5
5
6
7
8
8
9
10
10
11
11
12
13
13
14
14
15
15
16
16
17
17
18
18
19
19
20
20
20
21
21
22
22
22

LandfillGasGeneration(SCFM,@50%CH4)

-

1
8
14
20
26
32
38
44
49
55
60
64
69
74
78
82
86
90
93
97

0
2
4
5
7
9
11
14
16
18
20
22
24
25
27
29
31
33
35
36
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Ͳ
0
1
2
2
3
4
5
5
6
7
8
8
9
10
10
11
11
12
13
13
15
24
33
41
49
58
66
75
83
90
98
105
112
119
126
132
138
144
150
156

NonͲ
NonͲMSW
MSW
MSW
Existing
MSW
(2093~)
Waste (~2092) (2093~)
Total
(~2092)
(k=0.015,
(k=0.015, (k=0.04, (k=0.04,
(k=0.015,
L0=27)
L0=90)
L0=90)
L0=13)
L0=27)
1
7
13
19
25
31
37
42
48
53
59
64
69
74
80
85
89
94
100
105
109
113
117
121
124
128
132
135
139
142
146
149
152
156
159
162
165
168
171
174

-

-

9
60
110
157
203
251
297
342
385
426
465
503
539
574
608
640
671
701
730
757

2
16
30
43
56
73
89
106
122
138
153
169
184
199
214
228
242
257
270
284

Ͳ
 1
 7
 13
 19
 25
 31
 37
 42
 48
 53
 59
 64
 69
 74
 80
 85
 89
 94
100
105
120
189
256
321
383
452
519
583
645
706
764
821
876
929
981
1,031
1,079
1,126
1,172
1,216

LandfillGas
Recovery
(SCFM,@50%
CH4,75%
Collection
Efficiency)

 Ͳ
 1
 5
 10
 14
 19
 23
 28
 32
 36
 40
 44
 48
 52
 56
 60
 63
 67
 71
 75
 79
 90
 142
 192
 241
 287
 339
 389
 437
 484
 529
 573
 616
 657
 697
 736
 773
 809
 845
 879
 912

1/27/2013

TABLE3ͲHeadquarterLandfillLFGGenerationProjection
BaseCase:490,000ton/yearafter2018
Waste(ton)

Year

2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074

NonͲ
Existing MSW
MSW NonͲMSW
MSW
Waste (~2092) (2093~) (~2092)
(2093~)

130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000

360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000

HQLandfillͲLFGGenerationProjectionOption1Ͳ2013Ͳ01Ͳ25

NMOC(Mg/year)

Total

15,298,671
15,788,671
16,278,671
16,768,671
17,258,671
17,748,671
18,238,671
18,728,671
19,218,671
19,708,671
20,198,671
20,688,671
21,178,671
21,668,671
22,158,671
22,648,671
23,138,671
23,628,671
24,118,671
24,608,671
25,098,671
25,588,671
26,078,671
26,568,671
27,058,671
27,548,671
28,038,671
28,528,671
29,018,671
29,508,671
29,998,671
30,488,671
30,978,671
31,468,671
31,958,671
32,448,671
32,938,671
33,428,671
33,918,671
34,408,671
34,898,671

Existing
Waste
(k=0.015,
L0=13)

LandfillGasGeneration(SCFM,@50%CH4)

NonͲ
NonͲ
MSW MSW
MSW
MSW
(~2092) (2093~)
(~2092) (2093~) Total
(k=0.04, (k=0.04,
(k=0.015 (k=0.015,
L0=90) L0=90)
,L0=27) L0=27)

23
23
23
24
24
24
25
25
26
26
26
26
27
27
27
28
28
28
27

100
104
107
110
113
115
118
121
123
125
128
130
132
134
136
138
140
141
143

38
40
41
43
45
46
48
49
51
53
54
55
57
58
60
61
62
64
65

 27
 26
 26
 26
 25
 25
 24
 24
 24
 23
 23
 23
 22
 22
 22
 21
 21
 21
 20
 20
 20
 20

 145
 146
 148
 149
 150
 152
 153
 154
 155
 156
 157
 158
 159
 160
 161
 162
 163
 164
 164
 165
 166
 167

 66
 68
 69
 70
 71
 73
 74
 75
 76
 77
 78
 79
 81
 82
 83
 84
 85
 86
 87
 88
 89
 90
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161
166
172
177
182
186
191
195
200
204
208
212
216
219
223
227
230
233
235
238
240
242
245
247
249
251
253
255
257
259
261
262
264
266
267
269
270
272
273
274
276

NonͲ
NonͲMSW
MSW
MSW
Existing
MSW
(2093~)
Waste (~2092) (2093~)
Total
(~2092)
(k=0.015,
(k=0.015, (k=0.04, (k=0.04,
(k=0.015,
L0=27)
L0=90)
L0=90)
L0=13)
L0=27)
177
180
183
186
189
191
194
197
199
202
204
207
209
212
214
216
219
239
216

784
809
834
857
880
901
922
942
961
980
998
1,015
1,031
1,047
1,062
1,076
1,090
1,104
1,117

298
311
324
337
349
362
374
386
398
410
422
433
444
455
466
477
488
498
508

 212
 209
 206
 203
 200
 197
 194
 191
 188
 186
 183
 180
 177
 175
 172
 170
 167
 165
 162
 160
 157
 155

 1,129
 1,141
 1,152
 1,163
 1,174
 1,184
 1,194
 1,203
 1,212
 1,221
 1,229
 1,237
 1,245
 1,252
 1,259
 1,266
 1,272
 1,279
 1,285
 1,290
 1,296
 1,301

 518
 528
 538
 548
 557
 567
 576
 585
 594
 603
 612
 620
 629
 637
 645
 653
 661
 669
 677
 685
 692
 699

1,259
1,300
1,341
1,380
1,418
1,455
1,490
1,525
1,559
1,592
1,624
1,655
1,685
1,714
1,742
1,770
1,797
1,841
1,841
1,860
1,878
1,897
1,914
1,931
1,948
1,964
1,979
1,995
2,009
2,023
2,037
2,051
2,064
2,076
2,089
2,101
2,112
2,124
2,135
2,145
2,156

LandfillGas
Recovery
(SCFM,@50%
CH4,75%
Collection
Efficiency)

 944
 975
 1,006
 1,035
 1,063
 1,091
 1,118
 1,144
 1,169
 1,194
 1,218
 1,241
 1,264
 1,285
 1,307
 1,327
 1,348
 1,381
 1,380
 1,395
 1,409
 1,422
 1,436
 1,448
 1,461
 1,473
 1,485
 1,496
 1,507
 1,518
 1,528
 1,538
 1,548
 1,557
 1,567
 1,576
 1,584
 1,593
 1,601
 1,609
 1,617

1/27/2013

TABLE3ͲHeadquarterLandfillLFGGenerationProjection
BaseCase:490,000ton/yearafter2018
Waste(ton)

Year

2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115

NMOC(Mg/year)

NonͲ
Existing MSW
MSW NonͲMSW
MSW
Waste (~2092) (2093~) (~2092)
(2093~)

130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000

360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000

360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000

HQLandfillͲLFGGenerationProjectionOption1Ͳ2013Ͳ01Ͳ25

Total

Existing
Waste
(k=0.015,
L0=13)

35,388,671
35,878,671
36,368,671
36,858,671
37,348,671
37,838,671
38,328,671
38,818,671
39,308,671
39,798,671
40,288,671
40,778,671
41,268,671
41,758,671
42,248,671
42,738,671
43,228,671
43,718,671
44,208,671
44,698,671
45,188,671
45,678,671
46,168,671
46,658,671
47,148,671
47,638,671
48,128,671
48,618,671
49,108,671
49,598,671
50,088,671
50,578,671
51,068,671
51,558,671
52,048,671
52,538,671
53,028,671
53,518,671
54,008,671
54,498,671
54,988,671

 19
 19
 19
 18
 18
 18
 18
 17
 17
 17
 17
 16
 16
 16
 16
 15
 15
 15
 15
 14
 14
 14
 14
 14
 13
 13
 13
 13
 13
 12
 12
 12
 12
 12
 12
 11
 11
 11
 11
 11
 11

LandfillGasGeneration(SCFM,@50%CH4)

NonͲ
NonͲ
MSW MSW
MSW
MSW
(~2092) (2093~)
(~2092) (2093~) Total
(k=0.04, (k=0.04,
(k=0.015 (k=0.015,
L0=90) L0=90)
,L0=27) L0=27)
 167
 168
 169
 169
 170
 170
 171
 171
 172
 172
 173
 173
 173
 174
 174
 175
 175
 175
 176
 169
 162
 156
 150
 144
 138
 133
 127
 122
 118
 113
 109
 104
 100
 96
 93
 89
 85
 82
 79
 76
 73

 Ͳ
 7
 14
 21
 27
 33
 39
 45
 50
 55
 60
 65
 70
 74
 79
 83
 87
 90
 94
 98
 101
 104
 107

 90
 91
 92
 93
 94
 95
 96
 97
 97
 98
 99
 100
 101
 101
 102
 103
 104
 104
 105
 104
 102
 100
 99
 97
 96
 95
 93
 92
 90
 89
 88
 86
 85
 84
 83
 81
 80
 79
 78
 77
 76
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 Ͳ
 3
 7
 10
 13
 15
 18
 21
 23
 26
 28
 30
 32
 34
 36
 38
 40
 42
 43
 45
 47
 48
 50

277
278
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
294
295
297
299
300
302
303
305
306
307
308
309
310
311
312
312
313
313
314
314
315
315
315
316

NonͲ
NonͲMSW
MSW
MSW
Existing
MSW
(2093~)
Waste (~2092) (2093~)
Total
(~2092)
(k=0.015,
(k=0.015, (k=0.04, (k=0.04,
(k=0.015,
L0=27)
L0=90)
L0=90)
L0=13)
L0=27)
 153
 150
 148
 146
 144
 142
 140
 137
 135
 133
 131
 129
 127
 126
 124
 122
 120
 118
 117
 115
 113
 111
 110
 108
 106
 105
 103
 102
 100
 99
 97
 96
 94
 93
 92
 90
 89
 88
 86
 85
 84

 1,306
 1,311
 1,316
 1,321
 1,325
 1,329
 1,333
 1,337
 1,341
 1,344
 1,348
 1,351
 1,354
 1,357
 1,360
 1,363
 1,366
 1,368
 1,371
 1,317
 1,266
 1,216
 1,168
 1,122
 1,078
 1,036
 996
 956
 919
 883
 848
 815
 783
 752
 723
 695
 667
 641
 616
 592
 569

 Ͳ
 56
 110
 162
 212
 260
 306
 350
 392
 433
 472
 510
 546
 581
 614
 646
 677
 707
 735
 762
 789
 814
 838

 707
 714
 721
 728
 735
 742
 748
 755
 761
 768
 774
 780
 786
 792
 798
 804
 809
 815
 821
 808
 796
 785
 773
 761
 750
 739
 728
 717
 706
 696
 686
 675
 665
 655
 646
 636
 627
 617
 608
 599
 590

 Ͳ
 26
 51
 75
 98
 120
 141
 161
 181
 200
 218
 235
 252
 268
 283
 298
 312
 326
 339
 352
 364
 376
 387

2,166
2,176
2,185
2,195
2,204
2,212
2,221
2,229
2,237
2,245
2,253
2,261
2,268
2,275
2,282
2,289
2,295
2,302
2,308
2,323
2,336
2,349
2,360
2,371
2,382
2,391
2,400
2,408
2,416
2,423
2,429
2,435
2,440
2,445
2,450
2,454
2,457
2,460
2,463
2,465
2,467

LandfillGas
Recovery
(SCFM,@50%
CH4,75%
Collection
Efficiency)

 1,624
 1,632
 1,639
 1,646
 1,653
 1,659
 1,666
 1,672
 1,678
 1,684
 1,690
 1,695
 1,701
 1,706
 1,712
 1,717
 1,722
 1,726
 1,731
 1,742
 1,752
 1,761
 1,770
 1,779
 1,786
 1,793
 1,800
 1,806
 1,812
 1,817
 1,822
 1,826
 1,830
 1,834
 1,837
 1,840
 1,843
 1,845
 1,847
 1,849
 1,851
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TABLE3ͲHeadquarterLandfillLFGGenerationProjection
BaseCase:490,000ton/yearafter2018
Waste(ton)

Year

2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156

NMOC(Mg/year)

NonͲ
Existing MSW
MSW NonͲMSW
MSW
Waste (~2092) (2093~) (~2092)
(2093~)

130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000
130,000

360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000
360,000

HQLandfillͲLFGGenerationProjectionOption1Ͳ2013Ͳ01Ͳ25

Total

55,478,671
55,968,671
56,458,671
56,948,671
57,438,671
57,928,671
58,418,671
58,908,671
59,398,671
59,888,671
60,378,671

Existing
Waste
(k=0.015,
L0=13)
 10
 10
 10
 10
 10
 10
 10
 9
 9
 9
 9
 9
 9
 9
 8
 8
 8
 8
 8
 8
 8
 7
 7
 7
 7
 7
 7
 7
 6
 6
 6
 6
 6
 6
 6
 6
 5
 5
 5
 5
 5

LandfillGasGeneration(SCFM,@50%CH4)

NonͲ
NonͲ
MSW MSW
MSW
MSW
(~2092) (2093~)
(~2092) (2093~) Total
(k=0.04, (k=0.04,
(k=0.015 (k=0.015,
L0=90) L0=90)
,L0=27) L0=27)
 70
 67
 65
 62
 60
 57
 55
 53
 51
 49
 47
 45
 43
 42
 40
 38
 37
 35
 34
 33
 31
 30
 29
 28
 27
 26
 25
 24
 23
 22
 21
 20
 19
 19
 18
 17
 17
 16
 15
 14
 14

 110
 113
 116
 119
 121
 124
 126
 128
 130
 132
 134
 136
 131
 126
 121
 116
 112
 107
 103
 99
 95
 91
 88
 84
 81
 78
 75
 72
 69
 66
 64
 61
 59
 57
 54
 52
 50
 48
 46
 44
 43

 74
 73
 72
 71
 70
 69
 68
 67
 66
 65
 64
 63
 62
 61
 60
 59
 59
 58
 57
 56
 55
 54
 54
 53
 52
 51
 50
 50
 49
 48
 47
 47
 46
 45
 45
 44
 43
 43
 42
 41
 40
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 51
 52
 53
 55
 56
 57
 58
 59
 60
 61
 62
 63
 60
 58
 56
 54
 52
 49
 48
 46
 44
 42
 41
 39
 37
 36
 35
 33
 32
 31
 29
 28
 27
 26
 25
 24
 23
 22
 21
 21
 20

316
316
316
316
316
317
317
317
316
316
316
316
306
295
285
276
267
258
249
241
233
226
218
211
204
198
191
185
179
173
168
163
157
152
148
143
139
134
129
125
121

NonͲ
NonͲMSW
MSW
MSW
Existing
MSW
(2093~)
Waste (~2092) (2093~)
Total
(~2092)
(k=0.015,
(k=0.015, (k=0.04, (k=0.04,
(k=0.015,
L0=27)
L0=90)
L0=90)
L0=13)
L0=27)
 83
 81
 80
 79
 78
 77
 75
 74
 73
 72
 71
 70
 69
 68
 67
 66
 65
 64
 63
 62
 61
 60
 59
 58
 57
 56
 55
 54
 53
 52
 51
 50
 49
 48
 47
 46
 45
 44
 43
 43
 42

 546
 525
 504
 485
 466
 447
 430
 413
 397
 381
 366
 352
 338
 325
 312
 300
 288
 277
 266
 256
 245
 236
 227
 218
 209
 201
 193
 186
 178
 171
 165
 158
 152
 146
 140
 135
 129
 124
 119
 114
 108

 861
 884
 905
 926
 946
 965
 983
 1,001
 1,018
 1,034
 1,050
 1,065
 1,023
 983
 944
 907
 872
 837
 805
 773
 743
 714
 686
 659
 633
 608
 584
 561
 539
 518
 498
 478
 460
 442
 424
 408
 392
 376
 362
 347
 334

 581
 573
 564
 556
 547
 539
 531
 523
 516
 508
 500
 493
 485
 478
 471
 464
 457
 450
 444
 437
 431
 424
 418
 412
 406
 399
 394
 388
 382
 376
 371
 365
 360
 354
 349
 344
 339
 334
 329
 323
 318

 398
 408
 418
 427
 437
 445
 454
 462
 470
 477
 484
 491
 472
 454
 436
 419
 402
 387
 371
 357
 343
 329
 316
 304
 292
 281
 270
 259
 249
 239
 230
 221
 212
 204
 196
 188
 181
 174
 167
 160
 154

2,469
2,471
2,472
2,472
2,473
2,473
2,473
2,473
2,473
2,472
2,472
2,471
2,387
2,307
2,230
2,156
2,084
2,015
1,949
1,884
1,823
1,763
1,706
1,650
1,597
1,545
1,496
1,448
1,402
1,357
1,314
1,273
1,233
1,194
1,157
1,121
1,086
1,052
1,019
987
956

LandfillGas
Recovery
(SCFM,@50%
CH4,75%
Collection
Efficiency)

 1,852
 1,853
 1,854
 1,854
 1,855
 1,855
 1,855
 1,855
 1,855
 1,854
 1,854
 1,853
 1,791
 1,730
 1,673
 1,617
 1,563
 1,511
 1,461
 1,413
 1,367
 1,322
 1,279
 1,238
 1,198
 1,159
 1,122
 1,086
 1,051
 1,018
 986
 954
 924
 895
 868
 841
 815
 789
 765
 740
 717
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TABLE3ͲHeadquarterLandfillLFGGenerationProjection
BaseCase:490,000ton/yearafter2018
Waste(ton)

Year

NonͲ
Existing MSW
MSW NonͲMSW
MSW
Waste (~2092) (2093~) (~2092)
(2093~)

2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185

HQLandfillͲLFGGenerationProjectionOption1Ͳ2013Ͳ01Ͳ25

NMOC(Mg/year)

Total

Existing
Waste
(k=0.015,
L0=13)
 5
 5
 4
 4
 4
 4
 4
 4
 4
 3
 3
 3
 3
 3
 3
 3
 2
 2
 2
 2
 2
 2
 2
 1
 1
 1
 1
 1

LandfillGasGeneration(SCFM,@50%CH4)

NonͲ
NonͲ
MSW MSW
MSW
MSW
(~2092) (2093~)
(~2092) (2093~) Total
(k=0.04, (k=0.04,
(k=0.015 (k=0.015,
L0=90) L0=90)
,L0=27) L0=27)
 13
 12
 11
 11
 10
 9
 8
 8
 7
 6
 5
 5
 4
 3
 2
 2
 1
 0

 41
 39
 38
 36
 35
 34
 32
 31
 30
 29
 28
 26
 25
 24
 23
 23
 22
 21
 20
 19
 18
 18
 17
 16
 16
 15
 15
 14
 13

 39
 39
 38
 37
 36
 36
 35
 34
 33
 33
 32
 31
 30
 30
 29
 28
 27
 27
 26
 25
 24
 24
 23
 22
 21
 21
 20
 19
 18
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 19
 18
 17
 17
 16
 16
 15
 14
 14
 13
 13
 12
 12
 11
 11
 10
 10
 10
 9
 9
 9
 8
 8
 8
 7
 7
 7
 6
 6

117
113
109
105
101
98
94
91
87
84
81
78
74
71
68
65
62
59
57
55
53
51
49
48
46
44
42
41
38

NonͲ
NonͲMSW
MSW
MSW
Existing
MSW
(2093~)
Waste (~2092) (2093~)
Total
(~2092)
(k=0.015,
(k=0.015, (k=0.04, (k=0.04,
(k=0.015,
L0=27)
L0=90)
L0=90)
L0=13)
L0=27)
 41
 40
 39
 38
 37
 36
 35
 34
 33
 32
 31
 30
 29
 28
 27
 26
 25
 24
 23
 22
 21
 20
 19
 18
 17
 16
 15
 14
 13

 103
 98
 93
 87
 82
 77
 71
 66
 61
 56
 50
 45
 40
 34
 29
 24
 19
 13
 8
 3

 321
 308
 296
 284
 273
 263
 252
 242
 233
 224
 215
 207
 198
 191
 183
 176
 169
 162
 156
 150
 144
 138
 133
 128
 123
 118
 113
 109
 105

 313
 308
 303
 298
 293
 288
 282
 277
 272
 267
 262
 257
 252
 247
 241
 236
 231
 226
 221
 216
 211
 206
 201
 195
 190
 185
 180
 175
 170

 148
 142
 137
 131
 126
 121
 116
 112
 107
 103
 99
 95
 92
 88
 85
 81
 78
 75
 72
 69
 66
 64
 61
 59
 57
 54
 52
 50
 48

925
896
867
838
811
784
757
731
706
681
657
634
610
588
565
543
522
501
480
460
442
428
414
400
387
374
361
348
336

LandfillGas
Recovery
(SCFM,@50%
CH4,75%
Collection
Efficiency)

 694
 672
 650
 629
 608
 588
 568
 549
 530
 511
 493
 475
 458
 441
 424
 408
 391
 376
 360
 345
 332
 321
 311
 300
 290
 280
 271
 261
 252

1/27/2013

TABLE4ͲHeadquarterLandfillLFGGenerationProjection
MaximumCaseͲ1,000,000tons/yearafter2018
Waste(ton)

Year

Existing
Waste

MSW

NonͲ
MSW

Total

NMOC(Mg/year)

LandfillGasGeneration(SCFM,@50%CH4)

Existing MSW NonͲ
Waste (k=0.04 MSW
Total
(k=0.015
,
(k=0.015
,L0=13) L0=90) ,L0=27)

LandfillGas
NonͲ
Existing
Recovery
MSW
MSW
Waste
Total (SCFM,@50%
(k=0.04,
(k=0.015,
(k=0.015,
CH4,75%
L0=90)
Collection
L0=27)
L0=13)
Efficiency)

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

43,579
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
261,476
280,000
300,000
234,000

20,000
120,000
120,000
120,000
120,000
265,306

46,000
280,000
280,000
280,000
280,000
734,694

43,579
305,055
566,531
828,007
1,089,483
1,350,959
1,612,435
1,873,911
2,135,387
2,396,863
2,658,339
2,919,815
3,181,291
3,442,767
3,704,243
3,965,719
4,227,195
4,488,671
4,768,671
5,068,671
5,368,671
5,768,671
6,168,671
6,568,671
6,968,671
7,968,671
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0
1
2
2
3
4
5
5
6
7
8
8
9
10
10
11
11
12
13
13
14
14
15
15
16

-

1
8
14
20
26
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0
2
4
5
7

Ͳ
0
1
2
2
3
4
5
5
6
7
8
8
9
10
10
11
11
12
13
13
15
24
33
41
49

1
7
13
19
25
31
37
42
48
53
59
64
69
74
80
85
89
94
100
105
109
113
117
121
124

9
60
110
157
203

2
16
30
43
56

Ͳ
1
7
13
19
25
31
37
42
48
53
59
64
69
74
80
85
89
94
100
105
120
189
256
321
383

 Ͳ
 1
 5
 10
 14
 19
 23
 28
 32
 36
 40
 44
 48
 52
 56
 60
 63
 67
 71
 75
 79
 90
 142
 192
 241
 287
1/27/2013

TABLE4ͲHeadquarterLandfillLFGGenerationProjection
MaximumCaseͲ1,000,000tons/yearafter2018
Waste(ton)

Year

Existing
Waste

MSW

NonͲ
MSW

Total

NMOC(Mg/year)

LandfillGasGeneration(SCFM,@50%CH4)

Existing MSW NonͲ
Waste (k=0.04 MSW
Total
(k=0.015
,
(k=0.015
,L0=13) L0=90) ,L0=27)

LandfillGas
NonͲ
Existing
Recovery
MSW
MSW
Waste
Total (SCFM,@50%
(k=0.04,
(k=0.015,
(k=0.015,
CH4,75%
L0=90)
Collection
L0=27)
L0=13)
Efficiency)

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044

265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306

734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694

8,968,671
9,968,671
10,968,671
11,968,671
12,968,671
13,968,671
14,968,671
15,968,671
16,968,671
17,968,671
18,968,671
19,968,671
20,968,671
21,968,671
22,968,671
23,968,671
24,968,671
25,968,671
26,968,671
27,968,671
28,968,671
29,968,671
30,968,671
31,968,671
32,968,671
33,968,671
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16
17
17
18
18
19
19
20
20
20
21
21
22
22
22
23
23
23
24
24
24
25
25
26
26
26

40
53
65
77
89
100
111
121
131
141
150
159
167
175
183
191
198
205
211
218
224
230
235
241
246
251

12
16
21
25
29
33
37
41
45
49
53
57
61
65
68
72
75
79
82
86
89
92
96
99
102
105
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68
86
103
120
136
152
168
182
197
211
224
237
250
262
274
285
296
307
318
328
338
347
356
365
374
382

128
132
135
139
142
146
149
152
156
159
162
165
168
171
174
177
180
183
186
189
191
194
197
199
202
204

309
412
510
605
696
783
867
948
1,025
1,100
1,171
1,240
1,306
1,369
1,430
1,489
1,545
1,599
1,651
1,701
1,749
1,795
1,839
1,881
1,922
1,961

91
126
160
194
227
260
292
324
355
386
416
446
476
505
533
561
589
617
643
670
696
722
747
772
797
821

529
670
806
938
1,065
1,189
1,308
1,424
1,536
1,644
1,749
1,851
1,950
2,045
2,138
2,227
2,314
2,398
2,480
2,559
2,636
2,710
2,783
2,853
2,921
2,987

 397
 502
 604
 703
 799
 892
 981
 1,068
 1,152
 1,233
 1,312
 1,388
 1,462
 1,534
 1,603
 1,670
 1,736
 1,799
 1,860
 1,919
 1,977
 2,033
 2,087
 2,140
 2,191
 2,240
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TABLE4ͲHeadquarterLandfillLFGGenerationProjection
MaximumCaseͲ1,000,000tons/yearafter2018
Waste(ton)

Year

Existing
Waste

MSW

NonͲ
MSW

Total

NMOC(Mg/year)

LandfillGasGeneration(SCFM,@50%CH4)

Existing MSW NonͲ
Waste (k=0.04 MSW
Total
(k=0.015
,
(k=0.015
,L0=13) L0=90) ,L0=27)

LandfillGas
NonͲ
Existing
Recovery
MSW
MSW
Waste
Total (SCFM,@50%
(k=0.04,
(k=0.015,
(k=0.015,
CH4,75%
L0=90)
Collection
L0=27)
L0=13)
Efficiency)

2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070

265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306
265,306

734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694
734,694

34,968,671
35,968,671
36,968,671
37,968,671
38,968,671
39,968,671
40,968,671
41,968,671
42,968,671
43,968,671
44,968,671
45,968,671
46,968,671
47,968,671
48,968,671
49,968,671
50,968,671
51,968,671
52,968,671
53,968,671
54,968,671
55,968,671
56,968,671
57,968,671
58,968,671
59,968,671

26
27
27
27
28
28
28
27

256
261
265
269
273
277
281
285

108
111
114
117
120
123
126
128

 27
 26
 26
 26
 25
 25
 24
 24
 24
 23
 23
 23
 22
 22
 22
 21
 21
 21

 288
 292
 295
 298
 301
 304
 307
 309
 312
 314
 317
 319
 321
 323
 325
 327
 329
 331

 131
 134
 136
 139
 142
 144
 147
 149
 151
 154
 156
 158
 161
 163
 165
 167
 169
 171
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391
399
406
414
421
428
434
440
446
452
457
463
468
473
478
482
487
491
496
500
504
508
512
516
519
523

207
209
212
214
216
219
239
216

1,999
2,035
2,070
2,104
2,136
2,167
2,196
2,225

845
868
892
914
937
959
981
1,002

 212
 209
 206
 203
 200
 197
 194
 191
 188
 186
 183
 180
 177
 175
 172
 170
 167
 165

 2,252
 2,278
 2,304
 2,328
 2,351
 2,374
 2,395
 2,416
 2,436
 2,455
 2,473
 2,491
 2,508
 2,524
 2,540
 2,555
 2,569
 2,583

 1,024
 1,045
 1,065
 1,085
 1,105
 1,125
 1,144
 1,163
 1,182
 1,201
 1,219
 1,237
 1,255
 1,272
 1,289
 1,306
 1,323
 1,339

3,051
3,113
3,174
3,232
3,289
3,344
3,416
3,443
3,488
3,532
3,575
3,616
3,656
3,696
3,733
3,770
3,806
3,841
3,875
3,908
3,940
3,971
4,001
4,030
4,059
4,087

 2,288
 2,335
 2,380
 2,424
 2,467
 2,508
 2,562
 2,582
 2,616
 2,649
 2,681
 2,712
 2,742
 2,772
 2,800
 2,828
 2,855
 2,881
 2,906
 2,931
 2,955
 2,978
 3,001
 3,023
 3,044
 3,065
1/27/2013

TABLE4ͲHeadquarterLandfillLFGGenerationProjection
MaximumCaseͲ1,000,000tons/yearafter2018
Waste(ton)

Year

Existing
Waste

MSW

NonͲ
MSW

Total

NMOC(Mg/year)

LandfillGasGeneration(SCFM,@50%CH4)

Existing MSW NonͲ
Waste (k=0.04 MSW
Total
(k=0.015
,
(k=0.015
,L0=13) L0=90) ,L0=27)

LandfillGas
NonͲ
Existing
Recovery
MSW
MSW
Waste
Total (SCFM,@50%
(k=0.04,
(k=0.015,
(k=0.015,
CH4,75%
L0=90)
Collection
L0=27)
L0=13)
Efficiency)

2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096

 20
 20
 20
 20
 19
 19
 19
 18
 18
 18
 18
 17
 17
 17
 17
 16
 16
 16
 16
 15
 15
 15
 15
 14
 14
 14
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 332
 319
 307
 295
 283
 272
 261
 251
 241
 232
 223
 214
 206
 198
 190
 182
 175
 168
 162
 155
 149
 144
 138
 132
 127
 122

 174
 171
 168
 166
 163
 161
 159
 156
 154
 152
 149
 147
 145
 143
 141
 139
 136
 134
 132
 130
 129
 127
 125
 123
 121
 119
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526
510
495
480
466
452
439
426
413
401
390
379
368
357
347
337
328
319
310
301
293
285
277
270
263
256

 162
 160
 157
 155
 153
 150
 148
 146
 144
 142
 140
 137
 135
 133
 131
 129
 127
 126
 124
 122
 120
 118
 117
 115
 113
 111

 2,596
 2,495
 2,397
 2,303
 2,212
 2,126
 2,042
 1,962
 1,885
 1,811
 1,740
 1,672
 1,607
 1,544
 1,483
 1,425
 1,369
 1,315
 1,264
 1,214
 1,167
 1,121
 1,077
 1,035
994
955

 1,355
 1,335
 1,315
 1,296
 1,276
 1,257
 1,239
 1,220
 1,202
 1,184
 1,166
 1,149
 1,132
 1,115
 1,099
 1,082
 1,066
 1,050
 1,035
 1,019
 1,004
989
974
960
946
931

4,114
3,989
3,869
3,753
3,641
3,533
3,429
3,328
3,231
3,137
3,046
2,959
2,874
2,792
2,713
2,637
2,563
2,491
2,422
2,355
2,291
2,228
2,168
2,109
2,053
1,998

 3,085
 2,992
 2,902
 2,815
 2,731
 2,650
 2,572
 2,496
 2,423
 2,353
 2,285
 2,219
 2,155
 2,094
 2,035
 1,977
 1,922
 1,868
 1,817
 1,766
 1,718
 1,671
 1,626
 1,582
 1,540
 1,498
1/27/2013

TABLE4ͲHeadquarterLandfillLFGGenerationProjection
MaximumCaseͲ1,000,000tons/yearafter2018
Waste(ton)

Year

Existing
Waste

MSW

NonͲ
MSW

Total

NMOC(Mg/year)

LandfillGasGeneration(SCFM,@50%CH4)

Existing MSW NonͲ
Waste (k=0.04 MSW
Total
(k=0.015
,
(k=0.015
,L0=13) L0=90) ,L0=27)

LandfillGas
NonͲ
Existing
Recovery
MSW
MSW
Waste
Total (SCFM,@50%
(k=0.04,
(k=0.015,
(k=0.015,
CH4,75%
L0=90)
Collection
L0=27)
L0=13)
Efficiency)

2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122

 14
 14
 13
 13
 13
 13
 13
 12
 12
 12
 12
 12
 12
 11
 11
 11
 11
 11
 11
 10
 10
 10
 10
 10
 10
 10
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 117
 113
 108
 104
 100
 96
 92
 89
 85
 82
 79
 76
 73
 70
 67
 64
 62
 60
 57
 55
 53
 51
 49
 47
 45
 43

 117
 116
 114
 112
 111
 109
 107
 106
 104
 103
 101
 100
98
97
95
94
92
91
90
88
87
86
84
83
82
81
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249
242
236
230
224
218
212
207
202
197
192
187
182
178
174
169
165
161
157
154
150
147
143
140
137
133

 110
 108
 106
 105
 103
 102
 100
 99
 97
 96
 94
 93
 92
 90
 89
 88
 86
 85
 84
 83
 81
 80
 79
 78
 77
 75

918
882
847
814
782
751
722
694
666
640
615
591
568
546
524
504
484
465
447
429
412
396
381
366
351
338

918
904
890
877
864
851
839
826
814
802
790
778
766
755
744
733
722
711
700
690
680
670
660
650
640
631

1,945
1,894
1,844
1,796
1,749
1,704
1,661
1,618
1,578
1,538
1,499
1,462
1,426
1,391
1,357
1,324
1,292
1,261
1,231
1,202
1,173
1,146
1,119
1,093
1,068
1,044

 1,459
 1,420
 1,383
 1,347
 1,312
 1,278
 1,246
 1,214
 1,183
 1,153
 1,125
 1,097
 1,069
 1,043
 1,018
 993
 969
 946
 923
 901
 880
 859
 839
 820
 801
 783
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TABLE4ͲHeadquarterLandfillLFGGenerationProjection
MaximumCaseͲ1,000,000tons/yearafter2018
Waste(ton)

Year

Existing
Waste

MSW

NonͲ
MSW

Total

NMOC(Mg/year)

LandfillGasGeneration(SCFM,@50%CH4)

Existing MSW NonͲ
Waste (k=0.04 MSW
Total
(k=0.015
,
(k=0.015
,L0=13) L0=90) ,L0=27)

LandfillGas
NonͲ
Existing
Recovery
MSW
MSW
Waste
Total (SCFM,@50%
(k=0.04,
(k=0.015,
(k=0.015,
CH4,75%
L0=90)
Collection
L0=27)
L0=13)
Efficiency)

2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148

 9
 9
 9
 9
 9
 9
 9
 8
 8
 8
 8
 8
 8
 8
 8
 7
 7
 7
 7
 7
 7
 7
 7
 6
 6
 6
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 42
 40
 38
 37
 35
 34
 33
 31
 30
 29
 28
 27
 26
 25
 24
 23
 22
 21
 20
 19
 19
 18
 17
 17
 16
 15

80
78
77
76
75
74
73
72
71
69
68
67
66
65
64
64
63
62
61
60
59
58
57
56
55
55
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130
127
125
122
119
116
114
111
109
107
104
102
100
98
96
94
92
90
88
86
84
83
81
79
78
76

 74
 73
 72
 71
 70
 69
 68
 67
 66
 65
 64
 63
 62
 61
 60
 59
 58
 57
 56
 55
 54
 53
 52
 51
 50
 49

324
312
299
288
276
266
255
245
236
226
217
209
201
193
185
178
171
164
158
152
146
140
135
129
124
119

621
612
603
594
585
576
568
559
551
543
535
527
519
511
504
496
489
481
474
467
460
453
447
440
433
427

1,020
997
974
953
931
911
891
871
852
834
816
799
782
765
749
733
718
703
688
674
660
647
633
620
608
596

 765
 748
 731
 714
 699
 683
 668
 654
 639
 626
 612
 599
 586
 574
 562
 550
 538
 527
 516
 505
 495
 485
 475
 465
 456
 447
1/27/2013

TABLE4ͲHeadquarterLandfillLFGGenerationProjection
MaximumCaseͲ1,000,000tons/yearafter2018
Waste(ton)

Year

Existing
Waste

MSW

NonͲ
MSW

Total

NMOC(Mg/year)

LandfillGasGeneration(SCFM,@50%CH4)

Existing MSW NonͲ
Waste (k=0.04 MSW
Total
(k=0.015
,
(k=0.015
,L0=13) L0=90) ,L0=27)

LandfillGas
NonͲ
Existing
Recovery
MSW
MSW
Waste
Total (SCFM,@50%
(k=0.04,
(k=0.015,
(k=0.015,
CH4,75%
L0=90)
Collection
L0=27)
L0=13)
Efficiency)

2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166

 6
 6
 6
 6
 6
 5
 5
 5
 5
 5
 5
 5
 5
 5
 4
 4
 4
 4
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 15
 14
 14
 13
 13
 12
 11
 11
 10
 10
 9
 9
 8
 8
 7
 7
 6
 6

54
53
52
51
51
50
49
48
48
47
46
45
44
44
43
42
41
41
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75
73
72
70
69
67
66
65
63
62
60
59
58
56
55
53
52
50

 48
 47
 46
 45
 44
 43
 42
 41
 40
 39
 38
 37
 36
 35
 35
 34
 33
 32

115
110
106
102
 98
 94
 90
 85
 81
 77
 73
 69
 65
 61
 57
 53
 49
 45

421
414
408
402
396
390
384
378
372
366
360
354
348
342
336
330
324
318

584
572
560
549
538
527
516
505
494
483
472
461
449
438
427
416
405
394

 438
 429
 420
 412
 404
 395
 387
 379
 370
 362
 354
 345
 337
 329
 320
 312
 304
 296
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APPENDIX B
Leachate Transfer Pipeline
Preliminary Design Update



February8,2013
DonOlson
SolidWasteSuperintendent
CowlitzCoPublicWorks
160013thAveSouth
Kelso,WA98626

Re:CowlitzCountyHeadquartersLandfill:LeachateTransferPipelinePreliminaryDesignUpdate
DearDon:
Thisletterhasbeenpreparedasanupdatetothe“PreliminaryEngineeringReport:Leachate
TransferPumpStationandPipeline”August2012(PreliminaryEngineeringReport),preparedby
ThielEngineeringfortheCowlitzCountyHeadquartersLandfillProject.Thisletterisintended
tosupportpermitapplicationsforshorelinessubstantialdevelopmentpermitsandanyother
necessarypermitsfromtheCityofKelsoCommunityDevelopmentDepartmentandfrom
CowlitzCountyDepartmentofBuildingandPlanning.Italsoprovidesabasisforresponseto
commentsCowlitzCountyreceivedfromtheWashingtonDepartmentofEcologyonthe
pipelineasitwasdescribedandevaluatedintheDraftEnvironmentalImpactStatement
preparedforthelandfillproject,whichincludesthepipeline.
PipelineProjectDescription



InconsideringacquisitionanduseoftheHeadquartersLandfill,CowlitzCountyhadplannedto
continuetousetherail/trucktransportationsystemcurrentlyusedbyWeyerhaeuserfor
conveyanceoflandfillleachatetotheWeyerhaeuserwastewatertreatmentplant.However,
leachatevolumeshaveincreasedandarelikelytobegreaterthanhistoricallyhasbeenthe
case.Also,sincethelandfilloperationwillbelongͲlived(capacityexceedsonehundredyears)
andannualleachatevolumeswillgrowsignificantly,theCountyplanstoconstructaleachate
transferpipelinefromthelandfilltoadischargepointintheCityofKelso,wheretheleachate
wouldbedirectedtoandtreatedbytheThreeRiversWWTP(TRWWTP),apublicallyͲowned
treatmentworks.ThistreatmentplantispreferabletotheWeyerhaeuserWWTPforthe
pipelinealternative,sinceitisnearertothelandfill.TheTRWWTPhasbeenacceptingleachate
fromtheexistingTennantWaylandfillformanyyears,andevenunderthemaximumleachate
generationscenariofortheHeadquarterslandfill,theflow(300gpm)wouldrepresentan
insignificantfractionoftheTRWWTPtreatmentflowandcaneasilybeaccepted.1TheCounty

1

Personalcommunication,DuaneLeaf,TRRWWAsuperintendent,toCalPalmer,EnergyandEnvironment,
February4,2013.
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intendstoputthepipelineprojectoutforbidassoonasitclosesonthelandfilltransaction
withWeyerhaeuser,andcompleteitbeforetheendof2014.
SelectionofPreferredRoute
AsdescribedinthePreliminaryEngineeringReport,theCountyhaschosenthe“EastKelso”
routeasitspreferredroute(seeDrawingG1containedinAttachment1).Thereareno
apparentcharacteristicsofthisroutethatwouldrenderitmoreimpactfulorotherwiseless
desirablethanthetwoalternativeroutespresentedinthereport.Thus,althoughtheother
routestheCountyconsideredarelegitimateprojectalternativesforevaluationintheDEIS,this
willbetheonlyrouteconsideredindetailforpotentialimpactsandrefinementsmoving
forward.NoneoftheotheralternativerouteswouldfeasiblyattaintheCounty’sobjectivesata
lowerenvironmentalcostordecreasedlevelofenvironmentalimpact[WAC197Ͳ11Ͳ400(5)].
FurtherimpactͲavoidanceandmitigationopportunitiesmayemergeduringthefinaldesign
phase(e.g.,minorrouteoptimizationinthevicinityofManascoDrive)whichcouldfurther
reduceanypotentialprojectimpacts.Someadditionalupdatesthathavebeenconsidered
sincethetimeofthesubmittalofthePreliminaryEngineeringReportaredescribedinthis
letter.
UpdatedPipelineAlignmentonPreferredRoute
AsdescribedinthePreliminaryEngineeringReport,theproposedpipelineisapproximately
80,000feetlong.Ofthislength,approximately97%(77,500feet)isplannedtobeconstructed
withintheexistingCountyorCityroadways.Approximately1,800feetisplannedtocross
overlandonWSDOTandprivatelandwhereeasementswillhavetobeobtained.
Approximately200feetwillhavetocrossanunimprovedgapwithinCityROWtogofrom
HolcombRoadtoMinorRoad.SincethetimeofthesubmittalofthePreliminaryEngineering
Reportsomerefinementshavebeenconsideredtothealignmenttofurtherreducepotential
impactsduetoROWandcongestionissues.Thesearedescribedinthefollowingparagraphs.
WSDOTandPrivateROWSegment.ThePreliminaryEngineeringReport,DrawingC11,showed
approximately2100feetofthepipeline,fromStations608to629,havingtocrossprivate
easements.SincethattimetheCountyhasresearchedalternativealignmentsandhadsome
discussionswiththeWashingtonDepartmentofTransportation(WSDOT),aswellasone
propertyowner,bothofwhomhaveindicatedthattheyareamenabletotheproject.Atthis
pointtheCountyisconsideringaslightlyshorterandmorefavorablealignment(i.e.,greatly
reducesamountofprivateͲpropertyeasementsandavoidspotentialcondemnation
proceedings)forthissectionofthepipeline.AsshowninAttachment2,theCountynow
believesthatitspreferredalignmentwouldcontinueslightlyfurtheralongPacificAvenueN.,
andthenbedirectionallydrilledthroughaneasementacrossWeyerhaeuserrailroadproperty,
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WSDOTproperty,andthenacrossoneprivatepropertybeforeenteringtheCountyROWon
HolcombRoad.ThetotaldistanceoftheeasementsforboththeWSDOTandprivateproperty
wouldbeapproximately1800feet.Attachment2showsthelikelylocationsofdirectional
drillingpits,showingthattherewouldbeminimalgrounddisturbanceontheWSDOTproperty.
Therewouldbeminimalpropertyimpactssincethealignmentwouldfollowexistingproperty
lines,anditappearsthattherewouldbenoadverseacquisitionissuesatthistime.The
geotechnicalcharacteristicsofthisalignmenthavebeenstudiedasdiscussedbelowunderthe
CriticalAreaOrdinancediscussion.
ManascoDrive.Minorrealignmentoptionsremainonthesouthernendofthepipelinewhere
ManascoDrivepassesunderIͲ5.Giventhenarrowroadwaythatisalreadycongestedwith
utilities,theCountybelievesthatdirectionalͲdrillingmaybothsimplifytheconstructionand
reducepotentialconstructionrelatedimpacts.Approximately500feetcouldbedirectionallyͲ
drilledthroughtheIͲ5abutmentnexttoManascoDr.PreliminarydiscussionswithWSDOT
indicatethatitisfeasibletoobtainpermissiontodirectionallydrillthroughtheIͲ5abutmentfor
thispurpose.
ExtensionofPipelineTerminusFurtherSouthtoCountyPublicWorksManHole
ThesouthernterminusofthepipelineshowninthePreliminaryEngineeringReportisnow
plannedtobeextendedalong13thAvenueS.totheparkinglotoftheCountyPublicWorks
buildings,whereanexistingmanholewillservetodischargetotheKelsosewerlinetothe
TRWWTP.Thiswillenableinstallinganothervaultfor“pigcatching”(seedescriptionbelow)
andprovideaconvenientaccesstodischargetoTRWWTP’sline.
ConstructionMethodsDeterminationandManagement
AsdescribedinthePreliminaryEngineeringReport,projectbidderswillgenerallybefreeto
electdirectionalͲdrillingoropentrenchingforconstructionofthepipeline.TheCountyhas
determined,however,thatitwillrequire2directionaldrillinginatleastonelocation.
DirectionalͲdrillingwillbeemployedintheWSDOTeasementbetweenPacificAvenueand
HolcombRoadsoastotraversetherelativelysteepslopewhileavoidingpotentialconstruction
relatedimpacts.DirectionalͲdrillingpitsassociatedwiththispipelinesegmentwillbelocated
outsideoftheroadsidedrainageditchesandawayfromtheminordrawbisectingthehillsouth
oftherailroad,asshownonAttachment2.Anundergroundcasingwillberequiredwhere
crossingbelowtheWeyerhaeuserrailroad.Drillpitswillbelocatedonbothsidesofthe


2

Unlessitisdeterminedbythedesignengineerorthecontractorthatforsomereasondirectionaldrillingisnot
feasibleattheselocations,inwhichcaseopentrenchconstructionwillbeused,togetherwiththeenvironmental
controlsdescribedbelow.
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Weyerhaeuserrailroadtoperformthiscrossing.Anotherdrillpitwillbelocatedatthetopof
thegradetoavoidhavingtodisturbsoilonthisrelativelysteephillside.
TheconstructioncontractorwillberequiredtoobtainaConstructionGeneralStormWater
Permit,andstormwaterbestmanagementpracticeswillbefollowedinaccordancewiththe
2012editionoftheStormWaterManagementManualforWesternWashington(“StormWater
Manual”).Bestmanagementpracticeswillbeimplementedinaccordancewithguidance
providedinthismanualfortrenchingandbackfilling,pitexcavation,andrestoration.All
constructionactivitywillcomplywiththepermit,theStormWaterManualandwithother
relevantCountycoderequirements.ThecontractorwillberequiredtoprepareaStormWater
PollutionandPreventionPlanforapprovalbytheCounty.
Projectstormwaterimpactsarenotexpectedtobesignificantbecause:
o NonewhardͲsurfacerunoffimprovementsareexpectedasaresultofthe
pipelineinstallation.
o Verylittledisturbanceofexistingsoilorvegetatedsurfacesisexpectedsince
97%ofthepipelineisexpectedtobeconstructedwithinexistingpavedroad
alignments(i.e.withinthefoglines).
o Therewillbeinsignificantchangingofanygroundsurfacecontoursasaresultof
theproject,andthereforenoexistingdrainagepatternswillbemodified.
o Theprojectdoesnotcrossanywetlands.
Additionalconstructionandoperations/maintenancemeasuresthatwillbeimplementedto
mitigatepotentialprojectimpactsinclude:
o PressureͲtestingofthepipelineat150%ofitsratedoperatingpressureatthe
endofconstructionwillensurethattheinstalledpipedoesnothaveleakage
defects.
o Designandconstruction,inaccordancewithState,County,andCitystandards,
willincludestepsnecessarytoavoid,minimizeandmitigateanysignificant
adverseimpactsthatdegradethefunctionsandvaluesofanycriticalareaalong
theroutethatmaybeencountered.
o Acalibratedflowmeterwillbeinstalledatthepipelineheadworks,andpressure
gaugeswillbeinstalledatstrategiclocationsalongthepipelinealignmentto
provideoperationalfeedbackofsystemperformancetoCowlitzCounty
DepartmentofPublicWorks(thepipelineoperator).
o “Pigging”onaregular(e.g.,semiͲannualorquarterly)basiswillbeanintegral
aspectofthepipelineO&Mprograminordertoregularlyremovedepositsthat
couldimpedetheflowinthepipeline,andprovidefeedbackonthepipeline
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condition.Thetechnologyisrelativelyinexpensiveandeasytooperate.Line
piggingisaprocessofcleaningpipesthatisdonebyinsertingasmalldevice
knownasapigintothelines,andthenpushingitthroughthembymeansoffluid
pressure.Apigistheobject,usuallybulletͲshaped,thatispushedbytheliquid
inthepipeinthedirectionofnormalflow.Thepigcanbemadeofdifferent
materials(foam,steel,plastic,polyurethane).
CriticalAreasOrdinanceCompliance
Inaccordancewithapplicablecodes,constructionofmostofthepipelinealignmentisexempt
fromtheCounty’sandtheCity’sCriticalAreasOrdinance(CAO)provisions,sincethepipelineis
autilitytobeplacedinimprovedpublicrightsͲofͲwayfor97%oftheroute.CowlitzCounty
Code§19.15.070(E);KelsoMunicipalCode§18.20.030(E).
WhiletheCAOsdonotapplyformostoftheroute,manydesignandconstructiondetailswillbe
includedasiftheydid,andwillservetoavoidormitigateimpactsthatmightotherwiseoccurin
alllocationsofpotentialcriticalareafeatures.Someofthesehavebeendescribedpreviously
andinthePreliminaryEngineeringReport,andinclude:
o ImplementationofconstructionBMPswillbeperformedinaccordancewiththe
StormWaterManualandtheConstructionGeneralStormWaterPermit.
o Landslidepotentialsalongthealignmenthavebeenevaluated,andthe
alignmentisnotplannedtocrossanyknownunimprovedactivelandslideor
geologicallyhazardousareas.Anadditionalgeotechnicalevaluationoflandslide
potentialisplannedforfinaldesign.
o Mitigationofpotentialsoilmovementorotherpipelinedisturbanceswillbe
evaluatedduringfinaldesign,infinalizingthepipelinealignment,material,and
constructiondetails.TheproposedpipelinematerialishighͲdensity
polyethylene(HDPE),TheflexibilityandfatigueͲresistantnatureofHDPE
pressurepipemakesitwellsuitedfordynamicsoilconditionsincludingareas
pronetoearthquakeandsliding.BecausethejointsareheatͲfused,andthe
materialissotough,itisratedazeroͲleakpipelinematerial(PlasticPipe
Institute,TechnicalNoteTNͲ27/2009;http://plasticpipe.org/pdf/tnͲ27ͲfaqͲ
hdpeͲwaterͲtransmission.pdf).
o HDPEiscorrosionresistantandhasalonghistoryofuseforpotablewater,
sewers,mining,andindustrialapplications.Polyethyleneishighlyresistantto
therangeofchemicalsandpHconditionsfoundintypicalsewerapplications
suchastheoneproposedfortheleachatepipeline.Thistypeofpipewillnot
corrode,tuberculateorsupportbiologicalgrowth.
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o ThepolyethylenepipeindustryestimatestheservicelifeofanHDPEpipeto
conservativelybe50Ͳ100years.
The1800’segmentoftheplannedroutedescribedabove,whereitmusttraversetheWSDOT
andprivatepropertyfromPacificAvenueN.toHolcombRoad,isnotexemptfromtheCounty
CAO.ThissegmentwillnotbeanimprovedrightͲofͲway.Ithasbeenevaluatedandwe
concludethatonlytheCriticalAquiferRechargeArea(CARA)componentoftheCAOis
germane.Therearenootherregulatedcriticalareasinthissegment.TheSCSsoilsmaps
identifythisregionashaving“moderate”sensitivity,andthereforeaLevel1assessmenthas
beenperformed3.TheLevel1AssessmentReporthasbeenpreparedandprovidedtoCowlitz
CountyBuildingandPlanning,andisincorporatedbyreferenceinthisupdate.Basedonthe
typesofinformationpresentedintheassessment,andincombinationwithBMPsproposedas
partofprojectconstructionandoperations,weconcludethatsiteactivitieswouldnot
adverselyaffectrechargeoftheaquifer,noristheprojectlikelytocauseanyotheradverse
impacttotheaquifer.
FloodplainAssessment





Nopartofthepreferredrouteiswithinthe100Ͳyearfloodplain4.ThecrossingofOstrander
CreekonPacificAvenueN.isaboveboththe100Ͳand500Ͳyearfloodplain.Thesegment
throughEastKelsonearandalongtheCoweemanRiverisprotectedbythedikesystemandis
thereforealsooutsideofthe100Ͳyearfloodplain.
Fill/GradingPermits 



Basedupontheabsenceofanygradingrequiredfortheconstructionofthepipeline,filland
gradingpermitsmaynotberequiredbyeitherCowlitzCountyorCityofKelso.However,the
followingsummarizesexcavationandbackfillmethods,quantities,spoilsdisposallocations,and
finalclosureandsurfacingofallopeningsalongthepipelineroute:
Ͳ
Ͳ

DependingupontheextentofopentrenchingversusdirectionalͲdrillingultimately
employed,thequantityofsoiltoberemovedrangesfrom4,000to40,000cubicyards
Weestimatethatapproximately10Ͳ50%oftheabovesoilquantitywouldbeusedas
backfill,dependingonthequalityofthesoils.Theremainderwillbedisposedatoneof
threesoildisposalsitesdescribedbelow.Selectengineeredbackfillwouldbeimported
forthepipeͲzonebackfillasneeded,andpavementrestorationwouldbeinaccordance
withCountyandCitystandards.


3

CowlitzCountyCode§19.15.060(C)(2)(b)(Forallproposedactivitiesinacriticalaquiferrechargeareawith
moderatesensitivity,alevelonehydrogeologicalassessmentisrequired.)
4
SeeFloodInsuranceRateMap(FIRM)publishedbytheFederalEmergencyManagementAgency(FEMA),Cowlitz
County,Washington.Panel129of350.RevisedDecember20,2001.
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NosignificantchangestopreͲprojectgradesorflowofstormwaterwilloccur.
Disposalofexcavationspoilswillbeatthreedifferentlocations:theHeadquarters
landfill,TennantWaylandfill,oranexistingCountysoildumpsitelocatedjustnorthof
theintersectionofHeadquartersRoadandPacificAvenueN.Allthreeofthesesites
haveexistingapprovedsoilmanagementpractices.
Asdescribedearlier,aconstructionstormwaterpermitwillbesecuredbythe
contractorandbestmanagementpracticeswillbefollowedinaccordancewiththe
StormWaterManual.

LeachateTreatmentatThreeRiversWasteWaterTreatmentPlant



Leachatecompositionprojectedtoarisefromtheproposedlandfillprojectisacombinationof
whatiscurrentlygeneratedbytheTennantWaylandfill,(whichiscurrentlyconveyedby
pipelinetoandtreatedattheTRWWTP),andbytheHeadquarterslandfill,(rail/truckedtoand
treatedattheWeyerhaeuserWWTP).Projectedleachatecompositionispresentedin
Attachment3.Fromawastewatertreatmentperspective,thedifferencesbetweenthe
projectedfutureleachateandexistingleachatefromTennantWayLandfillarerelativelyminor.
NotethatTennantWayalsoreceivessubstantialindustrialwastefromforestproductsfacilities,
principallytheLongviewFibrepulpmillcomplex.TheindustrialwastesreceivedatTennant
WayaresimilarincompositiontothoseacceptedattheHeadquartersLandfill.
TheTRWWTPplantisveryflexibletoinfluentflowrates,andsince2000hasactuallybeen
comprisedoftwoplants,oneofwhich(theNorthPlant)iscycledonͲandoffͲlineinresponseto
flow.Theplantdesigncapacityis26milliongallonsperday(Mgpd),withsummerflows
averagingabout10Mgpd,andwinterflowsranging~15Ͳ22Mgpddependinguponweather.
Theplanthasonoccasionbeenabletoprocessupto60Mgpdforshortperiodsoftime.
ConsiderationoftheprojectedincrementalflowfromHeadquartersLandfilldoesnotpresenta
capacityconcernunderanyscenario.
TheKelsosewerlinepumpstationhasthreepumpscurrently,anddemandgenerallyonly
requiresoneortwopumpstodelivertheflow.Withacceptanceoftheproposedleachate,
TRWWTPmayinstallafourthpump.
AStateWasteDischargePermit(SWDP)applicationhasbeenfiledwiththeDepartmentof
EcologyforcontinueddeliveryofHeadquartersLandfillleachatetotheWeyerhaeuserWWTP.
Asecond,parallelSWDPapplicationisbeingdrafted(incorporatedbyreferencetothisletter)
whichwillbefiledwithEcologyfordeliveryoftheleachatetotheTRWWTPoncethepipelineis
commissioned.
TRWWTPhashadnodifficultyproperlytreatingtheTennantWayLandfillleachate,andstaffat
TRWWTPhavereviewedtheprojectedHeadquartersLandfillleachate,bothitscompositionand
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flow.TheyconcludethattheTRWWTPwillbeabletoaccepttheleachatewithconfidence,and
thatthecapacityandcapabilitytotreatitiscertain.
ProjectSchedule



Theleachatepipelinefinaldesignisexpectedtobegininthespringof2013.Construction
procurementandthenactualconstructionisanticipatedtobeginoncethelandfillpurchaseis
consummated.Whileweathermaypermitconstructionstartingearlier,weconservatively
predictitwillstartbythespringof2014.Theconstructiondurationisexpectedtobeonthe
orderof6months,whichmeansthatthepipelinewouldbecomeoperationalinthefallof2014.
Ifyouhaveanyquestionsregardingthisdiscussion,pleasecallRichardThielat530/692Ͳ9114.
Sincerely,
ThielEngineering


RichardThiel,P.E.

cc:
CalPalmer,Energy&Environment,LLC

EricTuppan,TuppanConsultants
Attachments:
1. RevisedG1ofEastKelsoRoute
2. DetailofproposedalignmentfromPacificAveN.toHolcombRd.
3. ProjectedLeachateComposition,CowlitzCountyHeadquartersLandfillProject

Incorporatedbyreference:
1. “Level1HydrogeologicAssessmentforLeachatePipeline,CowlitzCountyHeadquartersLandfill
Project,”TuppanConsultants,February6,2013
2. CowlitzCountydraftStateWasteDischargePermitapplication,February2013









Attachment1
RevisedFigureG1–EastKelsoRouteAlignment














Attachment2
DetailofproposedalignmentfromPacificAveN.
toHolcombRd.
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Attachment3
ProjectedLeachateComposition,CowlitzCounty
HeadquartersLandfillProject




Leachate Quality Data - Comparison and Mixing Calculations
Inorganics
Alkalinity
as CaCO3
(mg/L)

Date

Location

Bicarbonate
(mg/L)

BOD
(5-day)
(mg/L)

Chloride
(mg/L)

COD
(mg/L)

2,952
—
2,952

169
—
169

525
2,440
1,929

897
—
897

Ammonia
(mg/L)

Nitrate
(mg/L)

Nitrite
(mg/L)

Sulfate
(mg/L)

TOC
(mg/L)

Total
Dissolved
Solids
(mg/L)

Total
Suspended
Solids
(mg/L)

3,087
10,230
8,323

—
274
274

Total
Coliform
Bacteria
(org/100mL)

Total
Cyanide
(mg/L)

Field Measurements
Specific
pH
Conduct. Temp.
(umhos/cm) (C)

0.02
0.18
0.13

7.0
7.8
7.6

Dissolved
Oxygen
(mg/L)

Tannin
Lignin
(mg/L)

—

—

Fluoride
(mg/L)

Mixing Calculations
Cowlitz County LF
Headquarters LF
Mixed Concentration
Mixing Ratio
CCLF
HQ LF

2,422
—
2,422

261
91
136

1.5
0.9
1.0

2.9 U
—
1.5 U

97
185
161

265
348
326

1,595
—
1,595

4,088
9,556
8,096

20
19
19

3.6
3.6

48
48

0.267
0.733

U=not detected at the reporting limit shown
G=greater than associated number
J= estimated concentration

Leachate Database_0419_2012 (Inorg-Mix)
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—
0.424
0.42

Leachate Quality Data - Comparison and Mixing Calculations
Total Metals μg/l (ppb)
Antimony

Arsenic

Barium

Beryllium

Cadmium

808
808
331
331
458

5.1
2.5
1.5
0.7
1.2

4.6
2.3
1.3
0.6
1.1

Calcium

Chromium Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Mixing Calculations
Cowlitz County LF
CCLF-MRL/2 for 95%ND
Headquarters LF
HQ-MRL/2 for 95%ND
Mixed Concentration
Mixing Ratio
CCLF
HQ LF

51 U
26 U
3.1
3.1
9.1

29
29
37
37
35

U
U
U
U
U

U
U
U
U
U

163,534
163,534
—
—
163,534

40
40
51
51
48

14
14
—
—
14

14
14
—
—
14

12,388
12,388
—
—
12,388

4.4
4.4
8.2
8.2
7.2

87,907
87,907
—
—
87,907

2,566
2,566
—
—
2,566

—
0.27 U
0.13 U
0.27 U

0.267
0.733

U=not detected at the reporting limit shown
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Leachate Quality Data - Comparison and Mixing Calculations
Total Metals μg/l (ppb)
Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium Zinc

Mi
i C
l l ti
Mixing
Calculations
Cowlitz County LF
CCLF-MRL/2 for 95%ND
Headquarters LF
HQ-MRL/2 for 95%ND
Mixed Concentration
Mixing Ratio
CCLF
HQ LF

43
43
45
45
45

305,098
305,098
—
—
305,098

5.8
2.9
4.1
2.1
2.3

U
U
U
U
U

10
5
1.5
0.7
1.9

U
U
U
U
U

650,475
650,475
—
—
650,475

5.9 U
2.9 U
1.2
1.2
1.7 U

43
43
—
—
43

66
66
—
—
66

0.267
0.733

U=not detected at the reporti
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Leachate Quality Data - Comparison and Mixing Calculations
Volatile Organic Compounds μg/l (ppb)
Cowlitz
County
Sample
Date
Location
Sampled
Cowlitz County LF
CCLF > 95%ND = "0"
Headquarters LF
HQ > for 95%ND = "0"
Mixed Concentration
Mixing Ratio
CCLF
HQ LF
L: not detected at limit.

Dichlorodifluoromethane
0.62
0.62
0
0
0.17

Chloromethane
1.29
0
0
0
0.00

Vinyl
chloride
3.13
3.13
0
0
0.83

Bromomethane
1.29
0
0
0
0.00

Chloroethane
1.89
1.89
0
0
0.50

Trichlorofluoromethane
1.60
1.60
0
0
0.43

Acetone
240
240
89.8
89.8
130

1,1-Dichloro
ethene
1.32
0
0
0
0.00

Carbon
Disulfide
1.36
1.36
0
0
0.36

(DCM)
Methylene
Chloride
17.9
17.9
2.7
2.7
6.8

trans1,2-Dichloroethene
1.29
0
0
0
0.00

1,1-Dichloroethane
4.44
4.44
0
0
1.19

2-Butanone
388
388
12.6
12.6
113

cis1,2-Dichloroethene
3.19
3.19
0
0
0.85

Chloroform
1.29
0
0.5
0.5
0.38

Bromochloromethane
1.29
0
0
0
0.00

0.267
0.733
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Leachate Quality Data - Comparison and Mixing Calculations
Volatile Organic Compounds μg/l (ppb)
Cowlitz
County
Sample
Date
Location
Sampled
Cowlitz County LF
CCLF > 95%ND = "0"
Headquarters LF
HQ > for 95%ND = "0"
Mixed Concentration
Mixing Ratio
CCLF
HQ LF
L: not detected at limit.

1,1,1-Trichloroethane
1.89
1.89
0
0
0.50

Carbon
Tetrachloride
1.29
0
0
0
0.00

1,2-Dichloroethane
1.89
1.89
0
0
0.50

Benzene
6.25
6.25
0
0
1.67

Trichloroethene
1.77
1.77
0
0
0.47

1,2-Dichloropropane
1.33
1.33
0
0
0.36

Bromodichloromethane
1.29
0
0
0
0.00

Dibromomethane
1.29
0
0
0
0.00

2-Hexanone
24.7
0
0
0
0.00

cis-1,3Dichloropropene
1.29
0
0
0
0.00

Toluene
75.9
75.9
0.70
0.70
20.8

trans-1,3Dichloropropene
1.29
0
0
0
0.00

1,1,2-Trichloroethane
1.29
0
0
0
0.00

4-Methyl-2pentanone
35.1
35.1
7.29
7.29
14.70

Tetrachloroethene
2.67
2.67
0
0
0.71

Dibromochloromethane
1.29
0
0
0
0.00

0.267
0.733
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Leachate Quality Data - Comparison and Mixing Calculations
Volatile Organic Compounds μg/l (ppb)
Cowlitz
County
Sample
Date
Location
Sampled
Cowlitz County LF
CCLF > 95%ND = "0"
Headquarters LF
HQ > for 95%ND = "0"
Mixed Concentration
Mixing Ratio
CCLF
HQ LF
L: not detected at limit.

1,2-Dibromoethane
10.9
0
0
0
0.00

Chlorobenzene
1.69
1.69
0
0
0.45

1,1,1,2Tetrachloroethane
1.29
0
0
0
0.00

Ethylbenzene
42.5
42.5
0
0
11.3

Total
Xylenes
148
148
0
0
39.6

Styrene
2.15
2.15
0
0
0.57

Bromoform
1.29
0
0
0
0.00

1,1,2,2Tetrachloroethane
1.29
0
0
0
0.00

1,2,3Trichloropropane
1.29
0
0
0
0.00

1,4-Dichlorobenzene
7.37
7.37
0
0
1.97

1,2-Dichlorobenzene
1.29
0
0
0
0.00

1,2-Dibromo-3chloropropane
10.9
0
0
0
0.00

Acrylonitrile
12.9
0
0
0
0.00

trans+cis1,4-Dichloro2-butene
16.1
0
0
0
0.00

Iodomethane
12.9
0
0
0
0.00

Vinyl
Acetate
12.9
0
0
0
0.00

0.267
0.733

Leachate Database_0419_2012 (VOC-Mix_CC_HQ(11x17))
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APPENDIX C
Supplemental Information on
Aquifer Properties

TECHNICAL MEMORANDUM
TO:

Tom Culhane; Ecology

DATE: June 10, 2013

FROM:

Eric Tuppan

PROJECT: CC-001-001

RE:

Revised Aquifer Properties-Headquarters Landfill Project (Rev. 1)

As stated in the revised Hydrogeologic Report for the Proposed Cowlitz County
Headquarters Landfill Project (dated November 26, 2012) and Conceptual Workplan for
Site Characterization (Appendix I to that report), this technical memorandum and
associated report supplement information on aquifer properties at the landfill. The newly
acquired data are used to update estimates of average horizontal hydraulic conductivity
(K) and horizontal groundwater velocity presented in Sections 4.3.4 and 4.3.5 of the
Hydrogeologic Report.
This technical memorandum briefly summarizes findings from the slug testing report
(attached) and with that information, revises the discussion in the Hydrogeologic Report.
Details of slug testing field methodology, evaluation methods, and assumptions are
provided in the attached report by JBR Consultants, Inc. (JBR). Logs of wells used in the
testing can be found in Appendix C of the Hydrogeologic Report.
SUMMARY OF HYDRAULIC TESTING
Hydraulic testing in the form of slug tests was performed over an area within the landfill
footprint as well as at the compliance boundary for Basin 1. The purpose of the testing
was to gain additional information about the horizontal K, which is used in estimating
groundwater flow rates of subsurface units. The list of wells tested and the testing
rationale include:
x

C-1 and C-2: both compliance wells downgradient of Basin 1 cells along flow
paths; testing in these wells provides K values for relatively fresh basalt (C-2) and
moderately weathered basalt and a gravelly silt (C-1), which is likely deeply
weathered basalt.

x

U-1, P-9, and P-10: upgradient of landfill cells south and east of the current
footprint in sequence for development over the next 40 years. This provides K
values for lithic tuff weathered to silty clay (U-1); and weakly to moderately
weathered basalt/andesite flows (P-9 and P-10).

x

P-19: within the landfill footprint likely to be developed in the next 10 year permit
cycle. Provides K value for lithic tuff that has been moderately to deeply
weathered to sandy silt and silty sand with cobbles.

TUPPAN CONSULTANTS LLC
460 Second Street, Suite 103, Lake Oswego, OR 97034

TEL 503.675.1335
Aqfr Prop-HQ LF mem061013

Tom Culhane
June 10, 2013
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Project: CC-001-001

x

P-20: within the landfill footprint likely to be developed in the next 10 year permit
cycle. Provides K value for moderate to weakly weathered basalt.

x

P-13R: within landfill footprint in area north of existing footprint. Provides K
value for deeply weathered to fresh basalt.

Field testing was conducted by JBR from October 29 to 31, 2012. Slug tests at each
monitoring well were done by adding (falling head test) and removing (rising head test) a
“slug” of known volume from the wells and measuring the response of the piezometric
surface as it returned to pre-test static conditions. An exception was made at monitoring
well P-10 in which only a falling head slug test was conducted because the 95 percent
recovery objective was not satisfied after 60 minutes of monitoring recovery. An In-Situ,
Inc. Level Troll 700TM was used to monitor changes in water level over time during each
test. The Level Troll 700TM, which is a combination pressure transducer and datalogger,
was attached to a laptop computer to allow JBR personnel to monitor the change in water
levels as they returned to static conditions.
Water level data were analyzed using both the Bouwer and Rice (1976) and the Hvorslev
(1951) methods for unconfined and confined aquifers using AQTESOLV Pro software,
Version 4.50. The volume of the slug added to the wells, displaced volume of water, and
assumptions inherent in the analytical solutions for these test methods, predict that the
area of influence of the slug (i.e., effective radius of influence in the equations) is
minimal, estimated at 1 to 5 feet from the well bore. This is based on a review of the
construction data for site wells and equations in Bouwer and Rice (1976) and page 244 of
Kruseman and de Ridder (2000). Consequently, it is unlikely that the outcome of the
testing was influenced by possible effects that the landfill liner system might have on
underlying hydrogeologic conditions, given the wells' proximity to the landfill (e.g., P-19
and P-20 are approximately 40 feet from the southern toe of the landfill).
The estimated horizontal K for the 2012 testing ranged from 0.001 ft/day to 340 ft/day.
The average estimated horizontal K calculated using the geometric mean1 from these
rising and falling head slug tests combining both analytical methods is 0.63 ft/day.
Horizontal K estimates for each of the eight monitoring wells are presented in Table 1
(recreated from Table 3 of the JBR report).

1

Because the magnitudes of horizontal hydraulic conductivity estimates ranged over multiple orders of
magnitude (i.e., lognormal distribution), it is more technically appropriate to calculate the “average”
horizontal hydraulic conductivity using the geometric mean than the arithmetic mean (Domenico and
Schwartz, 1990).
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UPDATE TO HYDROGEOLOGIC REPORT
Aquifer Properties
The results from this recent testing were combined with slug testing data done at the four
wells in 1991 and the results shown on the second page of Table 1. On average, the
earlier testing had lower horizontal K values, a geometric mean for the four tests was
0.017 ft/day. However, the geometric mean calculation for the site using data from both
testing events results in an average K of 0.15 ft/day.
As discussed in the Hydrogeologic Report, porosity estimates were taken from technical
literature for the types of fine- to medium-grained derivative soil lithologies encountered
at the site. Morris and Johnson (1967) report average porosities for clay, silt, and medium
sand of 42, 46 and 39 percent, respectively. The effective porosity is lower, and can be
estimated from the results of physical tests for specific yield, which are between 6 and 20
percent for clay and silt, up to 32 percent for medium sand (see Table 12 in Morris and
Johnson, 1967).
Groundwater Rate of Movement
Horizontal linear groundwater velocity depends on horizontal K, horizontal hydraulic
gradient, and effective porosity of the water-bearing medium. The horizontal velocity
(Vh) of groundwater is calculated by the following equation:

Vh

Ki
ne

where
Vh
K
i
ne

=
=
=
=

horizontal groundwater velocity.
hydraulic conductivity.
horizontal hydraulic gradient.
effective porosity.

Estimates of Vh in shallow groundwater in the deeply weathered fine-grained soils are
calculated for two areas at the site: between U-1 and P-3 which is an area of relatively
low hydraulic gradient; and an area of higher gradient, between P-6 and MW-4. For the
low gradient estimate, at 0.046 ft/ft, Vh ranges from 8 to 42 feet per year (ft/yr), given a K
of 0.15 ft/day and a range of effective porosity of 6 to 32 percent (literature values in
Morris and Johnson, 1967). For the area with the steeper gradient, at 0.12 ft/ft, Vh ranges
from 21 to 110 ft/yr, given a K of 0.15 ft/day, and the same range of effective porosity.
Groundwater velocity calculations are shown in Tables 2a and 2b.
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Attachments: Table 1 - Slug Testing-Hydraulic Conductivity Estimates
Table 2 - Calculated Range for Groundwater Velocity
Slug Testing Report (JBR Environmental Consultants, Inc.)

Aqfr Prop-HQ LF mem061013

Table 1
Slug Testing - Horizontal Hydraulic Conductivity Estimates
Cowlitz County Headquarters Landfill
Cowlitz County, Washington
Monitoring Well Identification
U-1
C-1
C-2
P-9
P-10
P-13R
P-19
P-20
Geometric Mean (ft/day)
Bouwer-Rice Geometric Mean (ft/day)
Hvorslev Geometric Mean (ft/day)
Geometric Mean for All Values (ft/day)

Monitoring Well Identification
U-1
C-1
C-2
P-9
P-10
P-13R
P-19
P-20
Geometric Mean (ft/day)
Bouwer Rice Geometric Mean (ft/day)
Hvorslev Geometric Mean (ft/day)
Geometric Mean for All Values (ft/day)

Table 1- Aquifer_Test_Data-r2_061013\Tab1

Bouwer-Rice
(R.H.) ft/day
0.07
0.44
0.07
5.3
N/A
0.14
0.23
270
0.72
0.55
0.74
0.63

Bouwer-Rice
(R.H.) ft/day
0.07
0.45
0.07
5.3
N/A
0.14
0.23
270
0.72
0.54
0.74
0.63

UNCONFINED
Hvorslev (R.H.) Bouwer-Rice
ft/day
(F.H.) ft/day
0.11
0.15
0.65
0.51
0.13
0.15
8.0
6.9
N/A
0.001
0.19
0.13
0.29
0.33
270
290
1.01

0.43

CONFINED
Hvorslev (R.H.) Bouwer-Rice
ft/day
(F.H.) ft/day
0.11
0.15
0.70
0.52
0.13
0.14
8.0
6.9
N/A
0.001
0.19
0.12
0.29
0.33
270
290
1.02

0.42

Hvorslev (F.H.)
ft/day
0.24
0.76
0.23
8.7
0.001
0.16
0.41
340

Geomean by
Well (ft/day)
0.13
0.58
0.13
7.1
0.001
0.15
0.31
291

Screened Interval Lithology1

Geomean by
Well (ft/day)
0.13
0.59
0.13
7.1
0.001
0.15
0.31
291

Screened Interval Lithology1

Silty Clay
Silt and Gravely Silt
Weathered Basalt and Basalt
Weathered Andesite Flows
Basalt and Andesite Lava
Andesitic Basalt
Sandy Silt and Silty Sand
Basalt

0.56

Hvorslev (F.H.)
ft/day
0.24
0.76
0.22
8.7
0.001
0.16
0.41
340
0.56

Silty Clay
Silt and Gravely Silt
Weathered Basalt and Basalt
Weathered Andesite Flows
Basalt and Andesite Lava
Andesitic Basalt
Sandy Silt and Silty Sand
Basalt

Table 1
Slug Testing - Horizontal Hydraulic Conductivity Estimates
Cowlitz County Headquarters Landfill
Cowlitz County, Washington
Monitoring Well Identification
U-1
C-1
C-2
P-9
P-10
P-13R
P-19
P-20
BW-1
MW-1
MW-2
P-6
Geometric Mean (ft/day)
Bouwer-Rice Geometric Mean (ft/day)
Hvorslev Geometric Mean (ft/day)
Geometric Mean for All Wells (ft/day)
Notes:
R.H. = Rising Head
F.H. = Falling head
1
= as described in well logs
1990s testing

Table 1- Aquifer_Test_Data-r2_061013\Tab1

Bouwer-Rice
(R.H.) ft/day
0.07
0.44
0.07
5.3
N/A
0.14
0.23
270

0.72
0.55
0.74

UNCONFINED
Hvorslev (R.H.) Bouwer-Rice
ft/day
(F.H.) ft/day
0.11
0.15
0.65
0.51
0.13
0.15
8.0
6.9
N/A
0.001
0.19
0.13
0.29
0.33
270
290
0.00576
0.00432
0.00814
0.44
0.23

0.43

Hvorslev (F.H.)
ft/day
0.24
0.76
0.23
8.7
0.001
0.16
0.41
340

Geomean by
Well (ft/day)
0.13
0.58
0.13
7.1
0.001
0.15
0.31
291
0.00576
0.00432
0.00814
0.44

0.56

0.15

Screened Interval Lithology1
Silty Clay
Silt and Gravely Silt
Weathered Basalt and Basalt
Weathered Andesite Flows
Basalt and Andesite Lava
Andesitic Basalt
Sandy Silt and Silty Sand
Basalt
Lithic Tuff
Lithic Tuff/Basalt
Lithic Tuff
Lithic Tuff

Table 2a
Calculated Range for Groundwater Velocity
Headquarters Landfill
2012 (Upgradient)

By: EJT
Calculated Ranges of Horizontal Groundwater Velocity Vh = Ki/ne
Monitoring event date
Annual Average
Hydraulic
K=
Conductivity

0.15 ft/day

dh (ft)
Hydraulic
Gradient

i =dh/dl
i=

Effective
Porosity

ne =

(geometric mean of 14 wells)

dl (ft)

0.046
0.06
0.32

(measured betweeen U-1 and P-3)
Low ne
High ne

High Estimate (low ne)
Vh = (0.15)(0.046)/0.06 =
Vh(ft/day) x 365 (day/year) =

0.12 ft/day

Low Estimate (high ne)
Vh = (0.15)(0.046)/0.32 =
Vh(ft/day) x 365 (day/year) =

0.022 ft/day

Table 1- Aquifer_Test_Data-r2_061013\Tab2a

42.0

ft/year

7.9

ft/year

Table 2b
Calculated Range for Groundwater Velocity
Headquarters Landfill
2012 (Downgradient)
By: EJT
Calculated Ranges of Horizontal Groundwater Velocity Vh = Ki/ne
Monitoring event date
Annual Average
Hydraulic
K=
Conductivity

0.15 ft/day

dh (ft)
Hydraulic
Gradient

i =dh/dl
i=

Effective
Porosity

ne =

(geometric mean of 14 wells)

dl (ft)

0.12

(measured betweeen P-6 and MW-4)

0.06
0.32

Low ne
High ne

High Estimate (low ne)
Vh = (0.15)(0.12)/0.06 =
Vh(ft/day) x 365 (day/year) =

0.30 ft/day

Low Estimate (high ne)
Vh = (0.15)(0.12)/0.32 =
Vh(ft/day) x 365 (day/year) =

0.06 ft/day

Table 1- Aquifer_Test_Data-r2_061013\Tab2b

110

ft/year

20.5

ft/year

APPENDIX D
Three Rivers Regional Wastewater
Plant Letter Regarding Leachate
Treatment

APPENDIX E
Level 1 Hydrogeologic Assessment for
Leachate Pipeline

TUPPAN CONSULTANTS LLC
460 Second Street, Suite 103, Lake Oswego, OR 97034

Tel 503.675.1335

ejtuppan@easystreet.net

February 6, 2013
Project TE-001-001
Mr. Don Olson
Solid Waste Superintendent
Cowlitz County Public Works
1600 13th Avenue South
Kelso, Washington 98626
Re:

Level 1 Hydrogeologic Assessment for Leachate Pipeline, Cowlitz County
Headquarters Landfill Project

Dear Don:
This letter report presents information to satisfy additional requirements as part of a
Critical Area Assessment [Cowlitz County Code 19.15.160] for an 1,800-foot long section
of proposed leachate pipeline for the Cowlitz County Headquarters Landfill Project. As
discussed in the Leachate Transfer Pipeline Preliminary Design Update by Thiel
Engineering, this section of pipeline will be outside of existing improved public rights-ofway. Furthermore, this section of pipeline will be in an area that has been designated by
Cowlitz County as a “critical aquifer recharge area,” based on mapping of soils by the
Natural Resource Conservation Service Soil Survey (Soil Survey) as having “moderate”
sensitivity. For that reason a Level 1 Hydrogeologic Assessment is required to show that
the proposed activity will not cause contaminants to enter the aquifer and that the
proposed activity will not adversely affect the recharging of the aquifer, thereby protecting
designated critical areas.
Specifically, the intent of this review is to assess whether future beneficial uses of the
aquifer below and downgradient of the proposed pipeline could be potentially adversely
affected by the project. Beneficial uses in the area potentially include groundwater used
for domestic purposes.
GEOLOGIC AND HYDROGEOLOGIC CHARACTERISTICS OF SITE
The proposed 1,800-foot section of pipeline connects public rights of way between Pacific
Avenue N. on the north and Holcomb Road on the south. It traverses Washington State
Department of Transportation (WSDOT) property and private property as shown in
Figure 1.
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Soils
Soil Survey mapping in the area shows that most of the pipeline alignment in this area will
cross the Olequa Silt Loam. This soil unit forms on 30 to 65 percent slopes, with the
parent material being Cowlitz Formation (discussion to follow). According to the Soil
Survey, this unit is well drained, has a moderately high to high capacity to transmit water,
with the depth to water greater than 80 inches. The typical depth profile is silt loam to 20
inches and silty clay loam from 20 to 60 inches. Closer to Holcomb Road, the alignment
crosses Kelso Silt Loam, which forms on 15 to 30 percent slopes, and is moderately well
drained with moderately low to moderately high capacity to transmit water. Other soil
types near the alignment include the Kelso Silt Loam (soil unit 101) in the lower elevation
area to the north, and the Kalama Gravelly Loam to the east (soil units 93 and 94 on
Figure 1).
Geology and Hydrogeology
Bedrock underlying site soils is part of the Cowlitz Formation of Eocene age, which in
this area dips northeasterly approximately 30 degrees as shown on Figure 2. The Cowlitz
Formation is described as sandstone, siltstone, and shale (or claystones) with some
conglomerate beds (Livingston, 1966). These sedimentary rocks are mostly marine in
origin but include brackish water and nonmarine deposits. In addition to the sandstone
and siltstone, they can include carbonaceous layers and coal seams. The sedimentary
deposits are extensively weathered where exposed, with feldspars altered almost entirely
to clay. Other geologic units in the area include conglomerates of the Pliocene Troutdale
Formation, intrusive igneous rocks associated with nearby Rocky Point, and along the
river valley of the Cowlitz River, more recent terrace deposits and alluvium.
As shown in Figure 2, the geologic unit below the proposed pipeline is Cowlitz
Formation. These sedimentary rocks are not an important aquifer because of their poor
water-bearing characteristics (Eddy, 1971). Movement of water at appreciable rates in the
unit is restricted to joints, and small springs can issue where these joints intersect the land
surface. No springs were noted in the area of interest during a site walk. Groundwater
availability and hydraulic conditions in these rocks are extremely variable. For instance,
water levels in adjacent wells in the jointed sedimentary rocks may have differences of
more than 100 feet. Differences of that magnitude imply poor continuity in the
groundwater system, with individual wells tapping isolated water bodies rather than one
large system (Eddy, 1971).
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WELL INFORMATION
Depth to groundwater is taken from logs for wells drilled in the area as shown in Figure 3.
A total of nine domestic wells within approximately 1,300 feet of the project are on record
with the Washington Department of Ecology (Ecology). These wells are listed in Table 1
along with relevant completion information; copies of well logs can be found in
Appendix A.
As discussed above, the water bearing zones shown on logs for wells in the area are
typically fractured sandstone, claystone, and shale, with one log indicating a coal bed.
Nearest the project area, perforated casing intervals range from 105 to 230 feet below the
ground surface with depths to water ranging from 60 to 145 feet. These characteristics are
consistent with a fractured aquifer and poor lateral continuity of water bearing zones as
discussed above. No regional groundwater contour maps could be found in our webbased search, but based on the general concepts of groundwater flow, it is assumed that
the regional groundwater flow direction is toward the Cowlitz River. At the site, this flow
direction would be northwest from the project area and away from the locations of
domestic wells in the neighborhood immediately east of the project.
In addition to the wells listed on Ecology's web site, the U.S. Geological Survey webbased National Water Information System Mapper was searched for groundwater or
surface water information in the project area. No surface water sites such as springs were
found; one monitoring well was within the distance criterion of 1,300 feet, with the one
other slightly outside the criterion. Well #461032122542001 was shown as located on
Rocky Point, with a land surface elevation of 200 feet, a well depth of 360 feet, and depth
to water of 104 feet below ground. The other well (#461034122543001) was along the
banks of the Cowlitz River with a surface elevation of 26 feet, well depth of 21.5 feet, and
depth to water of 15.2 feet below ground. Well information can be found in Appendix B.
The use of these wells is not known, but they are likely part of the U.S. Geological
Survey's national groundwater monitoring network.
OTHER POTENTIAL CRITICAL AREAS AND SURFACE WATER
The soil units within 1,300 feet of the project are of designated moderate sensitivity and
therefore regulated as CARAs. Other potential critical areas within 1,300 feet of the
project site (see Figure 1) include:
x

A stabilized landslide approximately 300 feet east of the northern extent of the
pipeline along Kitchen Road. The cause of the unstable area is possibly related to
construction of the railroad, which runs along the toe of the landslide.
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x

A landslide approximately 1,100 feet southwest of the project, west of Interstate 5.

x

A wetland identified 1,000 feet north of the site.

x

A flat topographic area with soft soils and standing water southeast of the railroad
grade was noted during the site walk, and is within approximately 100 feet of the
north end of the project area. An ephemeral creek in a gully immediately east of
the alignment appears to open up into this flat area. The pipeline alignment and
construction of it both lie well outside the margins of this wet area which will not
be disturbed by the project.

In addition to these potential critical areas, surface water features in the area shown on
Figure 3 include two unnamed drainages, northeast and south of the site, and the Cowlitz
River, approximately 700 feet to the northwest across Interstate 5.
WATER QUALITY DATA
Water quality data is not listed for the domestic wells, however some water quality data
was available on line for the shallow U.S. Geological Survey well that is adjacent to the
Cowlitz River and completed in alluvium. That well is beyond the project area and
completed in a different aquifer than the domestic wells nearer the project, but was
included for completeness. That data can be found in Attachment B.
BEST MANAGEMENT PRACTICES
The construction and continued operations of the pipeline will include best management
practices (BMPs) that are designed to mitigate and avoid impacts to the critical areas.
These are described in the Leachate Transfer Pipeline Preliminary Design Update by
Thiel Engineering.
ASSESSMENT
The purpose of this review is to assess whether future beneficial uses of the aquifer below
and downgradient of the proposed pipeline could be potentially adversely affected by the
project. Based on the types of information presented above in combination with BMPs
proposed as part of project construction and operations, we conclude that site activities
would not adversely affect recharge of the aquifer, nor is the project likely to cause
degradation of the aquifer. This is based on the following:
x

The areal extent of the pipeline is small, and for that reason would not adversely
affect the recharge capacity of the underlying soils and aquifer.
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x

The soils below the proposed pipeline are underlain by Cowlitz Formation that
consists of weathered fine grained marine sediments of generally low permeability.
This type of bedrock material slows infiltration of rainwater and would likely
attenuate any contaminants that might be released.

x

Depth to the water bearing zones used for domestic wells is from 100 feet to more
than 200 feet below the ground. This depth, much of which is low permeability
bedrock, acts to protect the aquifer from vertical contaminant migration.

x

Groundwater occurs in isolated water bearing zones as indicated by the depths to
water measured in area domestic wells. These isolated zones not only limit the
productivity of the wells, but also the connection of each water bearing zone with
other zones and with potential areas of contamination.

x

Groundwater is assumed to flow northwest toward the Cowlitz River, which is a
regional groundwater discharge area. There do not appear to be domestic users of
groundwater between the pipeline and the river, with the domestic wells identified
to the east of the alignment. It is not likely there would be future beneficial use of
the aquifer between the pipeline and the river, since most of the space is consumed
by Interstate 5, the Weyerhaeuser railroad, and County roadways.

x

Best management practices will be used during construction of the pipeline and
follow state stormwater guidance. The pipeline design and construction will be in
accordance with State and County standards. Further information on measures to
avoid potential project impacts and mitigate any that may occur are described in
the Leachate Transfer Pipeline Preliminary Design Update.

x

Operation of the pipeline will include periodic inspections, cleaning, and
operations/maintenance protocols best practices to assure the pipeline integrity is
not compromised.
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Table 1
Domestic Wells Within 1300 Feet of Pipeline
Level 1 Hydrogeologic Assessment - Cowlitz County Pipeline Evaluation
Well Log ID Depth Dia.(in) Depth Water (ft) Screen Int. (ft) Twn Range Sec Qtr/Qtr Qtr
Water Wells (Domestic)
1067
148
6
—
135-143
8
2 W 14
3386
169
6
120
—
8
2 W 23
3831
70
6
—
36-70
8
2 W 14
5011
259
6
140
209-256
8
2 W 14
SW
SW
7825
360
6
104
330-360
8
2 W 14 NW
SW
8524
165
6
55
145-150
8
2 W 14
9918
140
6
—
82-137
8
2 W 14
10031
145
6
60
105-145
8
2 W 14
NE
SW
270660
425
6
145
199-230
8
2 W 14
SW
SW

CARA Table\Tab1

Date

X Coord

Y Coord Aquifer Type

05/23/68
~1942
08/09/58
01/06/81
07/19/74
10/14/71
03/20/97
01/09/98
12/18/91

1033038
1032861
1033038
1031023
1031057
1033038
1033038
1032367
1031023

317067
311798
317067
315140
316458
317067
317067
316427
315140

Fractured shale
—
Sandstone (SS)
Fractured claystone
Soft blue-black rock (SS)
Sandstone and coal
Sandstone
Fractured shale
Sandstone
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APPENDIX A
DOMESTIC WELL LOGS
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Well # 011
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APPENDIX F
Analysis of Surface Water
Temperatures, Headquarters Landfill

TECHNICAL MEMORANDUM
TO:

Cal Palmer

DATE: March 5, 2013

FROM:

Eric Tuppan

PROJECT: TE-001-001

RE:

Analysis of Surface Water Temperature-Headquarters Site

In its comments on the draft Environmental Impact Statement (EIS), the Department of
Ecology (Ecology) states that "Given that leachate or stormwater runoff will be produced
under either landfilling scenario, and that reduced groundwater recharge will reduce
base flow in the Southern Tributary and Sucker Creek, it seems likely (emphasis added)
that stream temperatures will increase as a result of either alternative. However, the first
sentence of the 3rd paragraph on page 13 states, 'Stream temperatures and stream
shading would not change as a result of the Proposed Action.' Ecology notes higher
landfilling rates under the proposed alternative (tons received per year) would likely lead
to earlier increases in stream temperatures."
This technical memorandum examines the underlying assumptions and technical analyses
that determined the effect of the landfill on stream temperatures. It then reviews whether
the Ecology comments, in light of these analyses and current stream temperature data for
the past 20 years of landfill operations, is supported by the data and accepted science.
PROBLEM STATEMENT:
Variables that affect stream temperature include the volume and temperature of the water
entering a stream, ambient temperature which varies seasonally, and streamside shading
conditions. As explained in the current DEIS, there are no changes to these variables
between the No Action (i.e., current landfilling conditions) and the Proposed Action
(conversion to MSW landfill). The Ecology comment makes two important assertions.
The first is that stream temperatures will likely rise under either alternative (even though
this was shown not to be the case in the initial URS analysis done in 1992 for the now
current "No Action Alternative"). The second is that higher landfilling rates as proposed
in the new alternative would likely lead to earlier increases in stream temperature,
although the rationale for this conclusion is not explained.
The rest of this memo summarizes relevant technical data and the observable results of
mitigation efforts, already constructed and proposed, from past reports which include:
x

Weyerhaeuser SW Washington Solid Waste Facility Project, Final Technical
Report: Surface Water Resources. Beak Consultants Incorporated, June 1991.
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x

Final Environmental Impact Statement, Headquarters Camp Solid Waste Disposal
Facility. URS Consultants. December 1992.

x

Final Engineering Report Thiel 2013

This memo then discusses whether there are conditions that would occur under either
alternative that would change these variables and whether those conditions would create a
significant impact in the steam temperature.
PAST ANALYSIS
Surface Water Resources (Beak, 1991)
The Beak report found the following:
x

Of the Sucker Creek drainage basin of 3,802 acres, the landfill footprint is 308
acres, or 8.1 percent. Of that, two thirds drains to Southern Tributary; this
calculates to roughly 5.4 percent of Sucker Creek drainage area covered by landfill
footprint that drains to the Southern Tributary. Drainage of the remaining one
third of the footprint is ephemeral (two small swales) and shallow groundwater
recharge.

x

Average surface flow for Sucker Creek is 14.7 cubic feet per second (cfs) and for
Southern Tributary is 2.2 cfs; Southern Tributary is 15 percent of total flow in
Sucker Creek (as a note, if you attribute that 5.4 percent of the drainage basin
covered by the southwestern part of the landfill and apply that to the 15 percent
[Southern Tributary percentage] of total flow in Sucker Creek, the area of
drainage basin covered by the southwestern part of the landfill calculates to a
contribution of less than 1 percent of Sucker Creek average flow—these estimates
do not separate groundwater discharge versus direct storm runoff).

x

Approximately 90 percent of the total annual runoff occurs from November
through April in response to rainfall events, when air and water temperatures are
naturally lower. Summertime base flows are low, less than 1 cfs, and flows may
cease on occasion – clearly they do in the eastern third of the footprint.

x

The water budget shows that 63 percent of annual precipitation is surface runoff.
23.1 percent of the precipitation is shallow infiltration that re-emerges as surface
water base flow in adjacent stream channels.

x

Shallow groundwater intersects and discharges to stream channels within,
upgradient, and downgradient of the site throughout the year, providing surface
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water accretion and maintaining surface water channel flow, which is greatest
during the wet months and recedes during the dry summer months.
x

Surface water temperatures correspond to meteorological conditions with peak
temperatures in mid-July through August. More moderate temperature conditions
occur in the Southern Tributary compared to Sucker Creek, and are attributed to
relatively steep hillslopes (less direct solar radiation to water), abundant streamside shading and perhaps a greater groundwater accretion component relative to
surface discharge.
Groundwater temperatures remain relatively constant
throughout the year near 10°C.

x

It should be noted that previous logging activities at the site and in the area have
reduced the amount of natural vegetative shading. However, mitigation efforts
including various plantings associated with the diversion of the Southern Tributary
around the southern and western boundary of the landfill have matured
significantly from the original project construction.

Final EIS, URS (1992)
The final EIS from 1992 found that the proposed landfill at that time would not contribute
to significant impacts (including surface water temperature and flow) in comparison to the
no landfill alternative. This conclusion was based on management practices and
engineering designs intended to mitigate adverse effects on the environment as
summarized below.
Runon and Diversion Channel - Stream Base Flow. Flow quantities that used to
exist solely in the Southern Tributary were divided in 1993 so that runon travels via the
diversion channel (and constructed wetland) and runoff via on-site ditches and the
sedimentation/detention basin (discussed in next section). The diversion channel was, in
part, designed to replace lost habitat and hydrologic functions of the creek.
On average, flows in the diversion channel were initially estimated at up to 30 percent less
than existing flows in the Southern Tributary, primarily because storm runoff within the
landfill footprint would drain to the sedimentation/detention basins rather than the
diversion channel (these flows are reunited with the Southern Tributary below the
detention basin discharge point). Importantly, during the summer period when rainfall
and runoff are low, the diversion channel would be expected to retain as much or more
base flow than existed in the Southern Tributary for two primary reasons. First, more base
flow would be gained from the wetlands adjacent to the diversion channel than is gained
in the original Southern Tributary. Second, the bottom of the diversion channel includes a
compacted soil-clay layer that reduces seepage loss of base flow through the stream bed.
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Base flows normally develop in stream channels from the slow release of soil waters or
shallow groundwater. The decrease in base flow varies seasonally and depends on the
proportion of drainage area that is overlain by the plastic liner. During dry summer
conditions, little reduction in base flow is anticipated, since little if any summer base flow
accretion occurs on the site. During wetter seasons, when base flows are much higher and
are contributed from a larger portion of the drainage area potentially under landfill cover,
base flows could be decreased. However, much of this lost flow is regained through the
stormwater collection and detention structures.
HGCS Base Flow Augmentation.
Some base flow augmentation comes from
surface discharge from the hydraulic gradient control system (HGCS). This system
collects some groundwater from beneath the landfill and returns it to surface streams.
Runoff Control - Sedimentation/Detention Basin. Interim plastic cover on
developed cell areas would reduce any infiltration of rainfall and sheds substantially
greater runoff volume at a faster rate than occurs under natural conditions. As a result,
runoff from these areas would be characterized by higher peak flow rates and lower base
flow rates than occurs naturally.
Final design calculations indicate that the
sedimentation/detention basins have adequate storage capacity to detain peak flows from
all storm events up to and including the 100-year storm event following landfill closure
and during all interim development stages. Detained stormwater is released at a rate no
greater than the existing peak runoff rate from the site. Therefore, the proposed landfill
would not be expected to increase peak flows in the Southern Tributary, in Sucker Creek,
or discharging to Silver Lake.
Final cover and drainage to surface water. During closure of landfill cells, a final
cover is placed which consists of a composite liner with top component of polyethylene
FML overlain by a drainage layer and a soil layer, and planted with shrubs and grasses.
This final cover would prevent infiltration of rainfall into the waste and below the landfill
footprint. However, rainfall would infiltrate into the revegetated soil and drainage layers
and move downslope through these layers in much the same manner as it infiltrates into
and moves through the soil under existing conditions. Because the final cover is designed
to provide efficient subsurface drainage, runoff volumes and rates from areas with final
cover would be expected to be slightly greater than under existing conditions. However,
the sedimentation/detention basin(s) would continue to detain peak flows at or below
existing pre-project levels. Therefore, no significant long-term impacts are anticipated
DISCUSSION
To address Ecology's first assertion that presumes surface water temperature will increase
as a result of landfilling requires us to assess whether variables that affect stream
temperature, including the volume and temperature of the water entering a stream,
ambient temperature which varies seasonally, and streamside shading conditions, have
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changed or will change under either alternative. The current draft EIS found no changes
to any of these variables, given that landfill operations will retain the mitigation measures
and engineering controls constructed for surface water and that are now operating at the
site. These conclusions are based on the analysis of stream volume and temperature
discussed above. Contrary to Ecology conclusions, flows in Sucker Creek and the
Southern Tributary are expected to be similar to pre-existing flows through a combination
of: 1) the diversion channel design, 2) base-flow augmentation from the HGCS, 3) runoff
control through sedimentation-detention, and 3) final cover drainage to surface water.
Ecology's initial premise that less groundwater accretion to surface water (from areas
below impermeable landfill cover) will contribute to lower stream volumes and higher
temperatures, while intuitively correct, is not founded on a complete assessment of the site
controls that mitigate for slightly less flow from below the landfill as discussed above.
Further, a review of the percentage of groundwater that could potentially contribute to the
annual discharge volume of the Southern Tributary (based on surface areas below the
lined part of the landfill) demonstrates it to be less than 1 percent. For Sucker Creek
drainage, a small area is covered by the landfill (100 acres) that potentially shields
infiltration, and thus reduces shallow groundwater recharge. However, this area is at the
upgradient part of drainages, which typically contribute less to stream base flow through
accretion than those regions farther downslope, especially during drier summer months.
Elements of site controls designed to maintain surface water temperatures and already
implemented for the landfill include 1) sedimentation/detention basin(s) that would detain
peak flows at or below existing pre-project levels, especially during heavy rainfall months
when there are lower overall ambient and stream temperatures, and 2) increased base flow
(from diversion channel design) during critical summer months, and 3) streamside shading
along all reaches of streams contributing to site runon and diversion and to site runoff
structures (i.e., in the detention basin). This includes increased shading along Southern
Tributary due to the greatly expanded riparian buffer zone below the landfill, mitigation of
the original project in 1993 compared to the forest lands requirements existing at that
time.
Moreover, temperatures monitored in the Southern Tributary since operations began in
1993 show that the trend of stream temperatures has declined over the past 20 years (see
attached figures). This can be attributed to the mitigation efforts embodied in the upper
diversion channel and increased stream side shading implemented at the time of landfill
construction
Ecology's comment that higher landfilling rates (i.e., higher waste flows) would likely
lead to earlier increases in stream temperatures is based on two concepts that are incorrect
in the assessment of this proposal. The first is that temperatures would increase by the
very fact of the landfill's presence; this is clearly not the case as previously discussed.
The second is that faster development under the Proposal compared to No-Action would
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somehow accelerate these increases. Increased waste flow may require slightly quicker
development of landfill cell construction; however, with the current mitigation efforts now
mature and use of controls during construction and operations that manage runoff, there
are no conditions that could be attributed to earlier or more rapid construction that would
change the variables that affect stream temperature.
Attachment:

Plot of Historical Temperatures in Southern Tributary Sucker Creek
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APPENDIX G
Supplemental Information on Waste
Sources and Flows

DATE:

February 28, 2013

TO:

Phil Rupp, Cowlitz County Department of Building and Planning
Art Campbell, Herrera Environmental Associates, Inc.

FROM:

Cal Palmer, Energy and Environment, LLC

SUBJECT:

Cowlitz County Headquarters Landfill Project: Additional Information to Support
Preparation of the Final EIS

You have asked for additional information from the project team concerning the County’s purpose and
description of the above project, particularly as relates to the projected types, volumes, and sources of
waste that may be disposed at the Headquarters Landfill over the course of its life. This memorandum is
intended to furnish that information.
Purpose and Summary of Likely and Maximum Annual Average Waste Flows
To address some of the comments you received on the DEIS, we need to clarify what we are projecting
and why. We are attempting to project two estimates: first, a reasonable expectation of the likely longterm annual average waste quantity delivered to the landfill sustained over its life; and second, a
reasonable maximum, the upper limit of that annual average quantity.
The first projection is useful for sizing and estimating costs of operational components, planning the
timing of capital projects, and other decisions that are based on what one thinks the future is likely to
hold. More importantly from a SEPA point of view, it is necessary for determining whether in each
element potential adverse impacts that could be significant are likely, and if so then the nature of
available mitigation methods. The second, maximum projection is useful for framing the level of
uncertainty that is residual in the first, the likely projection. In making such estimates, it is important to
remember that the Headquarters Landfill is a very long-lived facility (e.g., ~100 years), so waste flows
and other projections for future events beyond the next one or two decades is speculative to a degree;
there are no “right answers” to waste projections into the distant future.
In direct response to the Ecology comment concerning likely and maximum waste flows, the Proponent
is proposing the following:
- The likely long-term annual average waste flow is 490K tons/year, as presented in the DEIS;
- The reasonable maximum long-term annual flow is in the range of 600K – 700K tons/year.
The likely average waste projection has been determined largely based on current experiences of the
County in managing its municipal solid wastes (MSW) and industrial waste, and of Weyerhaeuser
through operating the Headquarters Landfill for the past twenty years. We summarize below some of
the considerations that build that projection of 490K tons/year sustained over the long-term. Further
detail is provided in the DEIS

The maximum average waste flow that we would reasonably expect has been developed by evaluating
the long-term economic development plans and prospects that are in place in southwest Washington
including Cowlitz County, and then making a judgment as to what a realistic outcome might be in terms
of demand for solid waste disposal at Headquarters Landfill. Again, this projection is not what we think
will happen, but is reasonable as to what could happen.
County Project Objectives
Of the important goals that can be achieved in part by the proposed action, the County has two project
objectives that particularly relate to the waste flow projections:
(1) the long-term cost-effective management of its MSW in a manner that significantly
improves the County ratepayers' outcome compared to the No-Action alternative; and,
(2) an effective industrial economic development strategy, which among other dimensions
includes offering an attractive utilities and public works infrastructure, including
environmentally protective and cost-effective waste management system.
Both of these objectives provide a fabric for considering assumptions about the future as will affect the
region’s reliance on the Headquarters Landfill for solid waste disposal over future decades.
Economic Development
As a backdrop for projecting both likely and maximum waste flows over the long-term, the regional
economic development programs are clearly germane. Cowlitz County (and the region) has suffered
significant deterioration of its industrial base over the past twenty years, as evidenced by declines in
employment, industrial output, tax revenue and similar economic measures. In response, Cowlitz
County's economic development strategy is in part to revitalize its economic policy and infrastructure
framework so as to grow existing manufacturing investment, and to also attract new industrial
production to the County i. It hopes to capitalize on its inherent competitive advantages, which include
its extensive forest resources, its excellent access to marine, rail, and truck transportation, a still very
large industrial sector with diverse facilities, and its highly trained and productive industrial work force.
Cowlitz County’s economic development plan identifies business concerns for infrastructure services as
one of the impediments to future growth (see
http://cowlitzedc.com/documents/CowlitzEDCStrategicPlan.pdf).
The Cowlitz County strategy is generally similar to that of neighboring counties, particularly of Lewis,
Grays Harbor, Mason, Pacific and Wahkiakum Counties. See, for example their economic development
plans at: http://www.graysharbor.org/downloads/GraysHarbor_2009_CEDS.pdf ;
http://www.lewisedc.com/owners.html; http://www.credc.org/business/pdf/manufacturing2011.pdf.
The industrial component of the southwest Washington economy, including Cowlitz County, has largely
been natural resource based (i.e., forest products manufacturing). Additionally, however, there are
numerous economic success stories in primary metals, agriculture/food processing, and other sectors. It
is not possible to know today in which sector(s) the economic development strategy will have most
effect in the future. However, most of the likely possibilities involve facilities that produce significant
solid wastes.

In summary, as a region the general economic development effort emphasizes industrial development
and diversification in sectors that typically generate significant residual waste from production
processes. None of the neighboring counties appears to have a realistic prospect for a significant
regional waste disposal facility for these wastes, and may be faced with some degree of long-haul
transport to and disposal in eastern Washington or Oregon in the future. Therefore they each represent
a potential source of increased waste production, some of which may be delivered to the Headquarters
Landfill.
The Likely Annual Average Waste Projection
The DEIS presents our view of a reasonable if appropriately conservative projection of the long-run
annual average waste flows to the landfill over at least the next several decades. It projects 490K
tons/year as the annual average on a sustained basis. The projected waste volumes presented in Table
2 of the DEIS were not directly the subject of comment, but assumptions inherent in the projection are
responsive to some of the comments, and include the following bases:
1. It is assumed that execution of Cowlitz County and/or regional industrial development and
diversification programs will achieve at least low to moderate growth;
2. The resulting waste mix and volume projection results in a ~40% increase in average annual flow
under the proposal compared to current conditions, projecting 490K tpy beginning 2017, versus
340K tpy in 2011 (when County MSW is included);
3. MSW is assumed to grow in accordance with the Solid Waste Management Plan’s low-growth
model, with any additional growth in gross MSW volumes mitigated by aggressive future
expansion of waste reduction and recycling programs;
4. Predicting annual rates of growth for industrial waste is challenging at best, certainly compared
to MSW which is largely population-driven and generally changes only gradually. We
conservatively assumed a step-increase in industrial waste to the landfill occurs by 2017 rather
than gradually build to it. As noted in the DEIS, this contemplated growth in industrial waste will
for the most part be available to and could be captured by Weyerhaeuser under the No-Action
alternative, as well as to the County under the proposed action.

The Maximum Annual Average Waste Projection
Regionalization of waste transportation and disposal is common in many regions including most of
western Washington, and it has characterized operation of the Headquarters Landfill since its inception.
Weyerhaeuser routinely disposed and continues to dispose of waste generated as far away as
Springfield, Oregon, Everett, Washington, and Aberdeen, Washington. The County intention is to
continue Weyerhaeuser's practice of attracting solid wastes from the region so as to operate the facility
with favorable economic results. In the above waste projection, which is summarized in the DEIS, it was
recognized that some of the waste may come from counties neighboring Cowlitz County, and not from
within Cowlitz County. Some obvious wastes that would likely flow to the Headquarters Landfill (such as
20K tons/year of MSW from a nearby county) were included. Some of the industrial waste is assumed
to be from outside the County as well.

Our view of a reasonable expectation for the maximum sustained waste flow to the landfill, expressed
again as a long-run annual average, is about 600K to 700K tons/year, and is based upon the economic
development assumption summarized above. Several forest products manufacturing facilities have
been curtailed or closed at least temporarily in the past decade, both within Cowlitz County and in
neighboring counties. Every jurisdiction is working hard to re-open or re-purpose some of those,
and/or to otherwise attract industrial investment. It is reasonable to expect some success will be
achieved over time. For this maximum scenario, then, a set of industrial expansions is assumed to occur
that aggregate to the equivalent of one significant pulp mill, wherein an incremental 100K-200K
tons/year of solid waste could be generated. Clearly, it is not suggested that the development will be a
pulp mill, but such a mill is a useful benchmark in light of the region’s history, to consider the likely
maximum annual waste volume. Hence, we believe a maximum sustained waste flow of the order of
600K - 700K tons/year is reasonable.
The One Million Tons/Year
In describing the County’s proposed action, the DEIS stated, “The maximum proposed annual waste
volume would be the same as the currently permitted maximum of 1 million cubic yards ii.” This
sentence is unintentionally slightly misleading – the County has never believed that under its proposal a
reasonable maximum annual average waste flow sustained over decades would be so high. The
statement was based on the existing permit conditions currently imposed on the operation of the
Headquarters Landfill by Weyerhaeuser, not on the County’s proposal nor its realistic expectations for
future waste volumes. Several comments concerned the above threshold. On the other hand, and as
mentioned in the DEIS, we do believe that peak period flows, during which significant remedial project
activity could occur over several months or even as much as a few years, may result in waste deliveries
to the landfill at a rate approaching 1 million tons/year, but for much shorter periods than the long-term
averages described here.
In response to the comments concerning analyses summarized in the DEIS utilizing the current
Weyerhaeuser permit limit of 1 million tons/year, the Proponent does not intend to propose nor desire
a specific numerical cap to the facility’s ability to properly receive and manage waste for disposal. We
are not aware of any MSW landfill in Washington which has an annual cap imposed by its solid waste
handling facility permit. In providing the analyses referenced, we simply recognized the existence of the
current permit limit, and acquiesced to using that waste flow scenario for determination of significant
adverse impacts. It was intended to be an appropriate complement to the primary analysis of the
reasonably expected waste flows described above for determination of possible impacts, their
significance, and any necessary mitigation. Especially important was an understanding of the potential
for significant adverse transportation impacts if there were to be future projects or other circumstances
that would lead to a period of waste flows near that level. We also evaluated the proposed landfill gas
collection and treatment system for capacity and determination of impacts.
A final point related to the million-tons scenario is one of economic value of the landfill to Cowlitz
County. The County has negotiated to purchase the landfill and related assets from Weyerhaeuser at a
substantial cost to the County. As stated, the County’s application for an MSW permit does not seek a

cap, and it was only for the purposes of evaluating environmental impacts in the DEIS that maximum
volumes are relevant at all. However, the potential to receive as much as 1 million tons/year is viewed
as an economic asset, particularly if the County were to ever consider to sell the facility to another
party. Any diminishment in the permitted capacity of the facility would be detrimental to its economic
value, which is undesirable to the County, and the Proponent is not aware of a regulatory basis for such
a constraint.
i

Personal communication, Cowlitz County Commissioner George Raiter, June 7, 2012.
Note that the current solid waste handling facility permit contains a condition of “one million cubic yards per
year.” The Proponent standardized its permit applications on a weight basis, which is the standard convention in
the industry, and made the simplifying assumption for undefined waste that they will generally be industrial in
nature, and that one cubic yard equals one ton.
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