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More information on the site soil needs, soils balance, and borrow soil evaluations is provided
in Section 4.15, Soil Borrow Sources.
4.6

HYDRAULIC SEPARATION FROM GROUND WATER AND SUBGRADE DESIGN

4.6.1 Liner Separation from Ground Water
The landfill bottom is planned to generally parallel the water table contours at a macro level,
maintaining at least a minimum five foot separation between the highest anticipated ground
water levels and the bottom-most component of the liner system in conjunction with a hydraulic
gradient control system (HGCS). When constructing the liner system less than 10 feet from
estimated high groundwater, the WAC 173-351-300(7) regulations require the installation of an
HGCS that “can be installed which prevents the controlled seasonal high level of groundwater in
the identified water-bearing unit from contacting the bottom of the lowest liner component.”
The HGCS will be described in section 4.7.
As described previously, liner construction with a prescriptive compacted soil liner would
require a minimum separation of 5 feet between the estimated high groundwater level and the
bottom of the liner in conjunction with the HGCS installation. This configuration would place
the top of the liner system (the geomembrane) a total of 7 feet above the estimated high
groundwater. Cells 1 and 2 were constructed with a prescriptive composite liner system that
incorporated a 2-foot thick compacted clay liner element. Cells 3 through 5 were constructed
with a GCL in lieu of a compacted clay liner element, and future cells are proposed to be
constructed with a GCL (as described in Appendix C, Alternative Bottom Liner System).
With the exception of a very small portion of one cell (½ acre in the northeast corner of Cell
5), the subgrade plan for the Landfill has been designed to provide a minimum of 7 feet of native
or compacted soils between the estimated high groundwater and the bottom of the
geomembrane/GCL composite liner. In the ½ acre northeast corner of Cell 5, the geomembrane
approaches within about 6 feet of high groundwater. Over the entire area of the proposed
footprint the average distance between the estimated high groundwater and the bottom of the
liner system is 15.2 feet. Drawing C03 provides “isopach” contours that represent the vertical
distance between the estimated high groundwater surface and the top of the geomembrane within
the landfill footprint.
4.6.2 Bottom Grading Plan
The landfill bottom-grading plan, depicted on Drawings C02, C04, C05, and C06 results in a
combination of excavation and earthfill required to obtain the design subgrades, with a net
remaining excavation of about 3.1 million cubic yards. This soil will be used for intermediate
and final covers, and operations layer construction. Granular soils needed for drainage and
potentially some intermediate cover soils, would be imported. The importation of these soils is
discussed in Section 4.14, Soil Borrow Sources.
Excavation will occur over about 169 acres of the remaining 251 acres to be constructed,
within the total 308-acre landfill footprint. The average excavation depth for the remaining cuts
is approximately 11 feet producing about 3.1 million cubic yards of soil. Earth filling would
occur over about 82 acres with an average fill depth of approximately 5 feet using about 661,000
cubic yards of soil. Areas of cut and fill are shown on Drawing C02. The earthwork for bottom
grade preparation would be performed incrementally over the life of the Landfill as each cell is
developed.
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Final bottom grades are between 2 and 20 percent to facilitate leachate collection as shown on
Drawing C05. The leachate header pipes are sloped from 2.5 to 13.2 percent toward the landfill
sumps. Bottom grade side slopes at the perimeter of the Landfill would be constructed at 3H:1V
slopes and would generally be about 10 feet in height. Maximum perimeter slope height is
approximately 55 feet vertically on the western side of the existing Cell 1 sump area.
4.7 HYDRAULIC GRADIENT CONTROL SYSTEM (HGCS)
A HGCS has been constructed beneath existing cells to control ground water fluctuations and
to provide a separation between the controlled seasonal high level of ground water and the
bottom of the lowest liner component, as required by WAC 173-351-300(7).
The HGCS is composed of trenches located within the pre-existing drainage gullies and
swales that constitute the groundwater “sinks”. These trenches:
n
are approximately 2-feet wide by 2-feet deep.
n
contain 8-inch diameter perforated pipes.
n
are filled with drainage gravel that is mounded a minimum of 18 inches above the top of the
trenches.
n
are interconnected.
n
exit from the low point of each of the three drainage basins in the footprint.
Since these drainage swales were the original groundwater discharge regions, this manner of
HGCS function will control the maximum groundwater water surface under the constructed
project at a level that is no greater than the pre-project condition.
The primary HGCS system also connects with a gravel blanket drainage layer that is
constructed under the remainder of the existing cells, such that the existing Cells 1-5 have a
continuous blanket drainage layer below the liner system. The drainage blanket and pipe
network outside of the “primary” HGCS network beneath Cells 1-5 is an optional feature and is
called the “secondary” HGCS system. The secondary HGCS is composed of gravel-filled
trenches containing 3-inch diameter perforated pipes and connects with the gravel blanket
drainage layer. These secondary trenches are at a regular spacing that mimics the leachate
collection-piping layer. By design, the secondary HGCS is expected to always be dry, in
contrast to the Primary HGCS required by regulation. As discussed in section 4.7.2 below, the
secondary HGCS is not proposed for future landfill construction beyond Cell 5.
4.7.1 Primary HGCS System
A detail of an 8-inch perforated pipe in a primary HGCS trench is shown on Drawing C24.
The primary pipes are intended to relieve ground water that discharged into swales as surface
water before construction. Note that the design does not withdraw any ground water that was not
naturally being discharged before landfill development. The primary HGCS pipes in the first
drainage basin will convey the water to the Southern Tributary at the rail crossing, just as the
pre-construction drainage swale did.
Since the pre-construction swales may be irregular and often eroded down to basalt,
installation of a pipe in these swales must be done carefully. Therefore, the following
construction sequence is followed:
1. Divert runon water up-gradient of the HGCS construction. Since flow measurements
have indicated this to be a losing reach during the summer, up-stream diversion
should essentially dry up the swale in the construction area, or at least reduce the
amount of water to where it is no longer a problem for construction.
2. Clear and grub the swale and surrounding new cell construction area.
21

Cowlitz County Headquarters Landfill Project

Solid Waste Permit Application Rev.2

3. Fill the swale with a varying thickness of earthfill to create a straight to gently
curving alignment. The fill depth will be kept to the minimum required to excavate a
uniform trench.
4. Excavate a minimum 24-inch deep trench for the HGCS pipe.
5. Line the trench with a geotextile filter and place the pipe bedding.
6. Lay the perforated HGCS primary pipe (HDPE pipe, minimum 8-inch diameter, SDR
15.5).
7. Backfill the trench with coarse gravel ("sump" gravel) and heap gravel a minimum 18
inches above top of trench, and extend as a 12-inch thick layer to a distance of 10 feet
on each side of the pipe centerline.
8. Cover the HGCS drainage layer with a geotextile separator.
9. Place and compact earthflll to the subgrade elevation for the liner.
This method of construction is more difficult than traditional methods of laying pipe, but
allows more controlled conditions to be created for the pipe, while providing a high discharge
capacity. The flow carrying capacity of the pipe has been over-designed by an estimated factor
of 10, not including the flow capacity of the gravel (see calculations in Appendix D). The HGCS
layer will be terminated at the inside toe of the landfill perimeter berm and all flow will be
collected into the pipes, or the gravel underlying the pipes. A detail of a primary pipe outlet is
shown on Drawing C24.
4.7.2 Secondary (“Dry”) HGCS System
A profile detail of a secondary (“dry") HGCS perforated pipe in gravel trench system, as
constructed for Cells 1-5, is shown on Drawing C24. This secondary pipe-in-gravel trench
system and the drainage blanket directly below the liner are redundant design features. They are
not expected to convey ground water flows because they would be constructed above the highest
expected ground water level.
The secondary pipes are 3-inch in diameter and at locations that parallel the leachate
collection and removal system (LCRS) pipe network. The pipes are installed in 18-inch deep
trenches directly below the LCRS pipe troughs. The secondary pipes generally tie into the
primary pipes, or outlet through the landfill perimeter berm in a manner similar to that described
for the primary system.
The secondary HGCS was originally designed based on an interpretation of the WAC 173-304
regulations for Weyerhaeuser’s industrial waste landfill. The new 2012 proposed language of
WAC 173-351-300(7) for MSW sites clarifies the requirements for groundwater separation and
for an HGCS. With the proposed regulation clarifying design of bottom liners and HGCS, the
Applicant proposes to modify the design presented in the original Weyerhaeuser permit
application, which calls for a secondary gravel layer extending outward from the primary HGCS.
The modification is to maintain a robust thickness of existing fine-grained native soils immedialy
beneath the liner, rather than the secondary HGCS. The Applicant has evaluated the new
language vis a vis its current liner system design, and notes that even though through use of the
secondary gravel layer the liner system could potentially be lowered to achieve more airspace
and reduce earthworks (and hence, cost), the more environmentally-protective approach would
be to maintain a robust groundwater separation buffered by several feet of the native fine-grained
soils.
The Applicant believes that overall it will be somewhat more protective of ground water to
eliminate the secondary gravel layer and replace it with at least 7' of native fine-grained soils
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separating the primary liner from ground water. Since the original intent of the existing design
was to extend the gravel layer from the Primary HGCS to areas that were already above the
maximum high groundwater level the decision to omit the dry Secondary HGCS would have no
effect on the level of groundwater. The Applicant believes that, instead of the gravel layer,
having a thick layer of naturally fine-grained site soils directly beneath the liner in areas above
the maximum high groundwater table outweighs the presence of the secondary gravel layer.
4.7.3 HGCS Operations
A plan view of how the HGCS pipes are linked together, the number of outlets, and the outlet
locations is provided on Drawing C02.
Discharge from the HGCS can be monitored and is incorporated into the landfill monitoring
program described in the Sampling and Analysis plan contained in the Hydrogeologic Report. A
potential leak from the Landfill may enter the HGCS and could be detected during normal HGCS
monitoring procedures. If a leak was detected and the impact to the surface waters approached
water quality standards, then HGCS discharge could be collected and treated. Maximum flow
rates from the HGCS have been estimated at about 220,000 gallons per day (see calculations in
Appendix D). If needed, the leachate management facilities would be able to collect this quantity
of water and transport it back to the Three Rivers Regional Wastewater Plant (TRRWP) for
treatment in addition to the normal leachate flows.
4.8 LINER SYSTEM
The bottom liner is constructed over the HGCS and any structural fill required in the swale
areas to maintain at least 5’ separation to the bottom of the liner (or a minimum of 7’ to the top
of the primary geomembrane). Its primary function is to form a low permeability layer for
efficient leachate collection, and to prevent leachate from migrating downwards. The liner also
serves a secondary function by impeding landfill gas from migrating into the subsurface soils.
Details of the liner cross section are presented in Drawing C20 Details.
The liner design meets WAC 173-351-300 standards. It is a composite liner consisting of a
primary geomembrane that is underlain by low-permeability mineral-soil liner (see Figure 1).
The original mineral soil liner constructed for Cells 1 and 2 was a two-foot layer of recompacted
soil with maximum hydraulic conductivity of 1x10-7 centimeters per second (cm/s). In 2003 an
application was made to the Cowlitz County Environmental Health Unit and to Washington
Department of Ecology to substitute a geosynthetic clay liner (GCL) in place of the 2-foot thick
compacted clay liner for Cell 3 construction. The application was approved and a GCL was used
for Cells 3 through 5. A revised proposal, including a performance and equivalency
demonstration supporting continued use of a GCL alternative for use in the proposed MSW
Landfill, is included with this permit application in Appendix C, Alternative Bottom Liner
System.
A secondary geomembrane and leakage detection layer was placed in the Cell 1 sump areas
for leakage detection purposes as shown on Drawing C23. A similar secondary liner and leak
detection system would be placed under future sumps, as well.
4.8.1 Geomembrane
The geomembrane used in the Landfill is composed of high-density polyethylene (HDPE).
HDPE geomembranes are widely accepted for use in lining landfills and holding ponds for
municipal, industrial and hazardous waste facilities. The material has a high chemical resistance,
good flexibility, and can be joined effectively in the field by heat welding.
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The primary geomembrane will be constructed using 60-mil thick HDPE sheeting (see
Appendix F, Example Landfill Liner Construction Specifications, for additional material
description). The sheet is typically manufactured in 22- foot wide rolls, 400-500 feet in length.
However, other size sheets are available depending upon the manufacturer and project
requirements. The sheets will be textured on the bottom and top to improve their frictional
characteristics with the underlying soil liner or GCL, and the overlying geotextile cushion or
leachate collection layer. Pre-qualified specialty contractors install the geomembrane using strict
quality-assurance and quality-control (QA/QC) procedures (see Section 4.17). Electrical
geophysical leak-location surveys are 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.
4.8.2 Compacted Soil Liner Component
The compacted soil liner beneath the primary geomembrane in Cells 1 and 2 is constructed to
achieve a hydraulic conductivity less than or equal to 1x10-7 cm/sec. A complete laboratory
testing program was conducted on the soil liner material to ensure that it met the WAC 173-351300 field hydraulic conductivity standard of 1x10-7 cm/sec.
Several on-site soils types have been available for use as the soil liner. The soil types have
been classified as:
upper weathered basalt mantling the site.
n
underlying tuff.
n
gray clay observed under the western portion of the site.
n
The upper weathered basalt is reddish-brown in color and consists of low plasticity, clayey silt
with some basalt fragments. The underlying tuff is yellowish brown in color and consists of low
plasticity, clayey silt. The gray clay has higher plasticity than the other materials, which is
desirable for clay liners.
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Figure 4.1: Liner Details
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Soil liner materials for Cells 1 and 2 were excavated and moisture conditioned by drying or
adding water, as needed. Moisture-conditioned soils were then placed in four (4) 6-inch lifts.
Each lift was compacted to the required specification. Compaction was achieved using cleatfooted rollers that knead the soil, breaking down any clods and destroying lift interfaces. The
final lifts were finished-rolled using a smooth drum roller. These methods produced a uniform
soil liner with few discontinuities throughout the soil liner.
The construction quality assurance program provided for monitoring soil liner construction
including:
grain-size distribution.
n
soil classification.
n
moisture blending.
n
Compaction.
n
hydraulic conductivity.
n
thickness and grades.
n
4.8.2 GCL Liner Component
A GCL was installed below the primary geomembrane in Cells 3-5, and is planned for future
cells at the Landfill. The GCL is a layer of bentonite, at a dry aerial density of 0.75 pound per
square foot (psf), carried by two geotextiles that are needle-punched together. This sandwich of
materials is approximately 0.25 inch thick and is manufactured in rolls that are approximately 15
feet wide by 175 feet long (see Appendix F, Example Landfill Liner Construction Specifications,
for additional material description). The GCL material has been demonstrated to provide
equivalent or even superior environmental containment compared to a standard 2-foot thick
compacted clay liner having a maximum hydraulic conductivity of 1x10-7 cm/s, and to meet the
performance requirements of WAC 173-351-300(2)(b). For these reasons, the County proposes
continued use of the GCL. An application for the GCL alternative to meet the WAC 173-351300 standards for an MSW landfill is included in Appendix C, Alternative Bottom Liner System.
The GCL panels are deployed on a prepared earthen subgrade. Adjacent panels are
overlapped with supplemental bentonite, and heat-tacked together to preserve their alignment.
The geomembrane is then deployed directly over the GCL.
4.8.3 Secondary Containment Liner
Under the leachate collection sumps and leachate storage ponds, a secondary containment
geomembrane is placed to collect any leakage from the sump area. The sump areas are typically
considered a critical location for potential leaks because leachate will build up deeper than onefoot at these locations, creating a driving head, prior to it being pumped to the leachate pond.
The higher head is necessary in these locations to allow efficient operation of the sump pumps.
The secondary containment geomembrane is located one (1) to three (3) feet below the bottom
of the composite liner. A leak detection layer will separate the liners and consist of clean,
granular drainage material. The geomembrane is the same 60-mil polyethylene as used for the
primary liner system.
The secondary geomembrane will cover all areas where the leachate may potentially build up
more than 12 inches. Access to this leakage detection layer for monitoring and liquid extraction
is via a side slope riser. The side slope riser will be accessed at the far edge of the perimeter road,
as shown on Drawing C23.
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4.8.4 Intermediate Liner Terminations
Since the Landfill is developed incrementally in cells, intermediate liner terminations are
necessary. The design intent is to provide a temporary termination that will allow future
connection such that the final liner system is continuous, and there is a high level of confidence
that the connections are as secure as the rest of the system.
The proposed design for the intermediate termination is shown on Drawing C20 and C21. One
detail on these drawings shows the termination with an HGCS primary pipe; the other shows the
termination with a LCRS pipe. There is also a detail showing the connection between Cells 1 or
2, which had a compacted clay liner, and adjacent cells using a GCL. In this case the GCL is
overlapped a minimum of 18 inches over the top of the clay. In all cases, the termination would
be constructed as shown, and the connection would be made as follows:
1. Excavate the adjacent new cell in preparation for placement of the primary HGCS
gravel and pipes.
2. Excavate earthfill from intermediate terminations away from the HGCS layer to
expose the primary HGCS drainage layer and geotextile. Clear away debris using
hand shovels and expose clean drainage material and geotextile.
3. Place new primary HGCS gravel for adjacent cell, connecting up to the one already
emplaced. Extend primary HGCS pipes as necessary. Cover with geotextile,
overlapping or sewing onto the previously installed portion.
4. If in a fill area, scarify and recompact the outer face of existing fill and continue
earthfill placement to subgrade elevation.
5. Excavate into previously placed soil liner (Cells 1 and 2) to expose fresh soil liner
material. Excavation is to be made on a sloping angle to allow bonding to new
material. Scarify and moisture condition exposed face of the previously emplaced soil
liner to provide bonding with new soil. Place new soil liner in six-inch lifts and
compact per specifications. Where a GCL is used, expose the top surface of the
previous soil liner or GCL for a minimum distance of 24 inches, and overlap the new
GCL a minimum of 18 inches onto this zone.
6. Remove soil above plywood on top of geomembrane. Lift off plywood sheets to
expose fresh, clean geomembrane material. Weld new geomembrane to this surface.
7. Remove soil liner from outer edge of LCRS gravel and geotextile. Clear away debris
using hand shovels to expose clean gravel and geotextile.
8. Place new LCRS layer for adjacent cell connecting up to old one. Extend and connect
pipes as necessary. Cover with geotextile, overlapping or sewing onto previously
installed portion.
9. Regrade excess operations soil to provide proper drainage.
4.9 LEACHATE COLLECTION AND REMOVAL SYSTEM (LCRS) AND OPERATIONS LAYER
The leachate collection and removal system (LCRS) and operations layer consists of:
n
a 16-ounce (oz) per square yard nonwoven-needle-punched (NWNP) geotextile cushion to
protect the geomembrane.
n
a 12-inch thick granular collection layer placed over the geomembrane.
n
a 4-oz NWNP geotextile filter.
n
a 12-inch thick soil or fine-waste operations layer covering the leachate collection layer.
n
the landfill leachate collection sumps.
n
the leachate piping and pumping systems.
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Leachate systems operations are described in the Plan of Operation.
4.9.1 Leachate Collection Layer: Description of the Materials and Construction Methods
The granular leachate collection layer is one-foot thick and consists of free-draining gravel.
The layer slopes so that it drains towards leachate collection trenches. The leachate collection
trenches contain a perforated pipe surrounded by gravel, which directs the leachate to the landfill
sumps. If the layer is composed of subangular or angular gravel, a 16-oz geotextile cushion may
be required between the gravel and the geomembrane. To maintain separation of the freedraining gravel from the overlying siltier, operations layer, a 4-oz geotextile filter is used. A
detail of the LCRS layer and a pipe trench is shown on Drawing C20. The collection layer
terminates at the perimeter side slopes, as shown on Drawing C24.
The LCRS is designed to keep the maximum conservatively estimated head buildup over the
liner to less than one foot. This is accomplished by specifying a minimum allowable hydraulic
conductivity in the LCRS layer and calculating the maximum allowable pipe spacing.
Calculations for the LCRS pipe spacing assuming a LCRS layer minimum hydraulic
conductivity of 0.1 cm/sec are presented in Appendix D. This assumed hydraulic conductivity is
at least 10 times lower than the LCRS gravel that has been installed in Cells 1-5 to date and the
specification being used (see Appendix F, Example Landfill Liner Construction Specifications,
for additional material description). Calculations indicate that, using the degraded hydraulic
conductivity of 0.1 cm/s, the allowable LCRS pipe spacing would be 350 feet on a 2% bottom
slope, 620 feet on a 5% bottom slope, and 1,210 feet on a 10% bottom slope. The LCRS pipe
layout is shown on Drawing C05, showing pipe spacings between 200 and 600 feet for landfill
bottom grades between 2% and 16%.
The leachate production through the waste (not counting runoff of contact water that is also
collected as leachate) was estimated using the EPA model Hydrologic Evaluation of Landfill
Performance (HELP) in 1992. The HELP analysis, presented in Appendix E, HELP Analyses,
indicated that approximately between 20 and 32 million gallons of leachate would be generated
per year during landfill operations. In fact, this is fairly close to the actual leachate volume that
has been generated during the past 18-year operational life of the existing facility. There is not a
need to update the HELP analysis since the on-site experience in leachate management and
resulting volumes are much more valuable than any attempted refinements in running a new
HELP model. Leachate systems operation and volume minimization efforts are fully described
in the Plan of Operation.
4.9.2 Operations Layer
The state regulations do not require an operations layer above the membrane liner, but the
County is considering continuation of this practice. The operations layer is placed over the
collection layer to protect the collection layer and liner during fill placement. The operations
layer is one-foot thick. Materials that can be used for the operations layer include on-site soils,
imported soils, or select relatively permeable waste materials having a particle size less than
approximately 8 inches and of relatively uniform physical nature. To prevent fine soil particles
in the operations layer from migrating into the LCRS layer, a geotextile filter (4-oz NWNP) is
installed between the two layers.
Where the hydraulic conductivity of the operations layer is less than approximately 1x10-4
cm/s, then the gravel leachate collection layer are locally thickened in areas to create “gravel
windows” through which leachate can preferentially reach the LCRS. Ten-foot wide gravel
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windows at a regular spacing of approximately 200 feet, plus supplementary windows over
leachate collection pipes and around the perimeters of new cells, have been found effective.
As further described in the Plan of Operation, during cell filling the initial five-feet of waste
will consist of select waste, containing fine-grained material or residential waste with maximum
size of components not to exceed 12” in any dimension. This layer may be spread is a single lift.
Waste materials containing any construction debris or other large material greater than one foot
in any dimension will not be allowed in the first five-foot layer of waste.
4.9.3 Landfill Leachate Sumps
Landfill leachate sumps collect and temporarily store leachate from the collection trenches.
The Landfill will ultimately have three sumps each approximately 40-feet by 40-feet in plan
dimensions. The sumps will be backfilled with two-feet of washed rock, and an extra one-foot of
LCRS gravel. Each sump will have the capacity to temporarily store over 15,000 gallons of
leachate.
Each sump can be accessed by a large diameter, vertical sump riser pipe, or by side-slope riser
pipes. The vertical sump risers will be 60-inch diameter HDPE pipe with a one-inch thick HDPE
plate for a base. Side-slope risers would be a minimum of 24-inch diameter. No penetrations
will be made through the geomembrane. The risers will be founded on a series of geotextile
cushions and geomembrane rub sheets over the primary geomembrane. The soils below the
riser will be modified using crushed rock and/or cement mixtures to enhance the strength
characteristics of the clayey soil without compromising the containment of the liner system. The
riser liquid capacity will provide at least five-minutes of pumping time to allow adequate
leachate inflow time and minimize pump cycling. The first leachate sump constructed in Cell 1 is
illustrated in Drawing C23. Fill around the sump consisted of a permeable waste or gravel to
reduce chances of leachate ponding or perching in this area.
Any liquids collected in the secondary containment system below the primary sump would be
sampled, and the liquid pumped into the primary sump.
Outside of Cell 1 in the first “leachate drainage basin”, in Cells 2 through 13, leachate is able
to be intercepted in a 20-inch HDPE pipeline and drained to the leachate pond by gravity flow.
The Cell 1 force main is discharged into this gravity line, so that only one discharge into the
leachate pond currently exists. A detail of the Cell 2 sump and gravity-flow pipeline is shown in
Drawing C27.
The future leachate drainage basins 2 and 3 will have a sump infrastructure similar to Cell 1,
with a pump and force main to transmit leachate to the holding pond.
4.9.4 Landfill Leachate Pumping System
The leachate is pumped from the Landfill Cell 1 sump by means of submersible, single-stage
pumps that are located within the riser. The dual pumps have been sized by bracketing with the
low and high flow criteria. The sump riser contains two pumps of the same capacity. This will
allow one pump to serve as a backup in case of pump failure, allow for system maintenance, and
will also allow the pumping rate to keep up with peaks in the flow rates.
The pumps are controlled automatically with two high water sensors (to turn the pumps on)
and a low water sensor (to turn the pumps off). The first high water level sensor is 3.5 feet above
sump bottom. The second high water sensor is 4.5 feet above the sump bottom. An alarm sensor
is 6 feet above the bottom.
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The leachate is discharged from the pump through a polyethylene (SDR 15.5) pipe to the top
of the vertical riser. From there, the pipe is in a trench to a location that ties into the gravity flow
line from Cell 2, which flows into the north half of the leachate pond. The discharge pipe enters
the pond over the top of the liner and discharges on the interior side slope, as illustrated on
Drawing C18.
4.10 LEACHATE POND
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. The pond location and plan dimensions are shown on Drawing C10.
Pond sections, and details of the liner system, leakage detection, inlet and outlets are shown on
Drawing C14.
4.10.1 Existing Leachate Pond Geometry
The existing leachate pond has a five-million-gallon capacity (not including a two-foot
freeboard) that is enough to hold about 30-days of the maximum average winter leachate
production predicted by the HELP analysis. This volume has served the Landfill well for the past
18 years of operation.
The pond is designed with a dividing berm that divides the pond into two equal, symmetric
halves (dimensions are shown on Drawing C13). The dividing berm is one-foot lower than the
pond perimeter, and has a five-foot wide spillway that is an additional one-foot lower than the
dividing berm. The dividing berm is lined over its top so that the liner system is continuous
between the two pond halves.
The split pond design has several advantages. First, since only one-half of the pond is
expected to be used for leachate storage at any given time, the smaller volume of rain water
falling on only half the pond will have to be treated as leachate; the other half collects clean
stormwater. Second, if leakage is detected, operations can be switched to the other half while
repairs are effected. Third, the other half of the pond that is not being used for leachate can be
used as a water reservoir for use during summer construction.
The pond has a 15-foot wide perimeter road surrounded by a 10-foot high wildlife fence. The
interior pond sides slope at 3H : 1V to the bottom. The pond is an average of 10-feet deep
(maximum 16-feet deep). Each half has a 40-foot by 40-foot sump one foot deep. The pond
bottoms slope at one-percent towards the sump.
4.10.2 Pond Liner
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 one-foot thick
layer of gravel is between the two liners for secondary 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.
4.10.3 Outlets
The pond outlets from each half of the pond are 12-inch diameter HDPE pipes that penetrate
vertically into the sump bottoms and allow gravity discharge of the pond liquids. The primary
liner penetrations consist of the following elements:
n
A concrete collar around the pipes, embedded in soil liner.
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A primary geomembrane is battened to the concrete, using neoprene gasket seals and
stainless steel batten strips.
A geomembrane collar seal is installed whose outer edge is welded to the primary
geomembrane outside the batten strip, and whose inner edge is clamped between two flange
sections of the penetrating pipe.
A geomembrane boot clamped to the top of the pipe with a butyl mastic seal and welded
outside the limits of the geomembrane collar to the primary geomembrane.
Styrofoam padding is provided between all rigid elements and geomembrane material.
The penetrations through the secondary liner consist of a single geomembrane boot.

4.10.4 Leachate Transfer via Pipeline, Rail, or Truck
The County has conducted preliminary engineering studies on a pipeline alternative for
conveying all leachate to the treatment plant rather than using truck tanks and/or rail cars. This
approach is the County’s preferred option for leachate transfer. Permitting and final design have
been initiated, and pipeline construction will start immediately upon transfer of ownership from
Weyerhaeuser to the County. A preliminary engineering design report and drawings for the
pump station and pipeline are included in Appendix H, Preliminary Engineering Report for the
Leachate Transfer Pump Station and Pipeline. Procurement and construction may take up to
two years following transfer of ownership. Operation of the pipeline will replace leachate
transfer to the RTF for load-out to rail or truck, and will involve pumping the leachate via the
pipeline from the leachate pond to the ridge crest west of the landfill, then gravity flow to the
Three Rivers Regional Wastewater Plant (“TRRWP”). Pipeline alignment will be mostly within
public road rights-of-way. During pipeline construction, leachate transfer will continue to be by
rail and/or truck. A revised State Waste Discharge Permit will be required to change the
treatment plant destination from the Weyerhaeuser mill to the TRRWP.
A complete operations and maintenance (O&M) manual will be required as part of the final
engineering design, which will be included in this Plan as an additional appendix. The basic
elements of the O&M manual will include:
• Procedures for pump station start-up and the proper operations of valves.
• Pump station maintenance, including flow meter calibration.
• Pump start- and stop-controls, and PLC logic.
• Procedures for leachate pond management to properly feed the pump station, and will
include maintenance of a minimum dissolved oxygen level.
• Performance monitoring of flow meter and pressure gauges.
• Pig cleaning procedures, and any considerations for “smart” pigging.
• Sag drain operations.
• Maintenance of combination air valves.
• Regular monitoring of geologic hazard zones (potential landslide and unstable slope
areas).
• Operational procedures for any other valves installed in the pipeline as part of final
design.
As provided in the long-term disposal contract between the County and Weyerhaeuser,
Weyerhaeuser has the right to both deliver waste to and remove leachate from the Cowlitz
County Headquarters Landfill by rail or by truck. If delivering by rail, and if the pipeline is not
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yet operational, Weyerhaeuser will use 16-20,000-gallon capacity rail tank cars to remove the
leachate. On average, about six tank cars per day are required to remove 100-120,000 gallons
per day of leachate. These are filled at the RTF and discharged at Weyerhaeuser’s mill site.
Additional detail regarding this operation is provided in the Plan of Operation.
In addition rail tank cars, leachate can also be transferred to the treatment facility using trucks,
as described in Section 4.16.2, Leachate Spur, and further elaborated upon in the Plan of
Operation.
4.10.5 Future Leachate Pond
In the unlikely event the leachate pipeline is not constructed, the County would evaluate
construction of an additional 5-million gallon leachate storage pond between the RTF and the
existing (upper) leachate holding pond (see Drawing C10). The new pond would be called the
“Lower Leachate Pond”. It would be designed as one single containment area rather than in two
halves. This pond would be constructed with a double-liner and leakage detection and collection
system, similar to the existing pond. A GCL is proposed as an alternative for the soil-liner
portion of the composite lining system. Any leachate collected in this pond would be pumped up
to the existing pond, from which the existing leachate removal to trucks or rail tank cars would
be accomplished. Overall leachate pond operation would be as follows:
n
The main leachate storage zone would be the north half of the existing “Upper” leachate
pond.
n
If additional storage is needed, the north half of the upper pond would overflow into the
south half, as it has done periodically during the past 18 years.
n
In the event that more leachate storage is needed, leachate would overflow into a new outlet
orifice constructed in the south half of the upper pond (see detail on Drawing C18) and flow
into the new “Lower” leachate pond.
n
Leachate would be transferred from the upper pond to the unloading area in the RTF via the
existing pipe and booster pump from the upper pond.
n
Leachate from the lower pond would be pumped up to the upper pond as capacity in the
upper pond became available.
n
Up until the time the lower pond is needed for leachate storage, it would be used to store
rainwater that fell into the ponds. After the lower pond had been used to store leachate, it
would have to be cleaned before allowing it to store clean rainwater in accordance with the
permit conditions.
If the pipeline is not constructed, the County would also consider floating covers over the tops
of the two ponds to be able to avoid collecting direct rainfall into the ponds as leachate. The
floating covers would have a pumped-stormwater-removal system from their surfaces, and allow
the stormwater to be pumped into the lower leachate pond, or into the natural drainage course to
the north, as directed by a valve box. The stormwater collected in the lower pond would
typically be used for dust control and construction projects in the summer, as has been done with
the south half of the upper pond in the past. A standpipe fill station would be constructed on the
pond perimeter above the sump to allow the water unloading to occur. In advance of the time
that it appears that the lower pond might be needed to store leachate, all stormwater would be
evacuated and discharged from the pond.
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4.11 LANDFILL STABILITY AND SETTLEMENT
4.11.1 Slope Stability Analyses
Slope stability analyses (Appendix B) were performed to evaluate the static and dynamic
(seismic) stability of the final closure and interim operational slopes of the landfill side slopes
and the bottom liner system. The slope stability of the Headquarters Landfill project was
evaluated for four (4) critical cross sections. The cross sections represent critical final slope
conditions. The cross sections were evaluated utilizing limit equilibrium methods to determine
the factor of safety for stability for block-type failure surfaces through the waste and along the
liner system, for both static and seismic conditions.
The profiles simulated for the cross sections that were evaluated consisted of two-dimensional
representations of the waste mass, bottom liner system, and underlying subgrade. The four cross
sections evaluated are considered to be the most critical (steepest and highest) locations from the
point of view of slope stability.
Three of the sections evaluated are on the downhill (northern) face of the Landfill, where the
final slopes are represented at a grade of 4.5:1 (horizontal : vertical). These three sections all pass
through the sumps of the three leachate-drainage basins, they are perpendicular to the contours of
the final grades, and they pick up the steepest adverse slopes of the bottom-liner grades. These
sections are closely representative of the original landfill configuration and grades as permitted
by Weyerhaeuser in the 1992 solid waste permit application.
One of the sections evaluated is on the uphill (southern) face of the Landfill, where the final
slopes are represented at a grade of 3:1. This final-fill slope is being proposed steeper than the
4.5:1 slopes proposed for the original 1992 application for two reasons:
1. The waste mix is significantly stronger that originally assumed in 1992. The strength
of the waste is discussed in the slope stability report that comprises Appendix B.
2. The southern side of the Landfill is on the uphill side of the facility, and thus it is
intrinsically more stable than the north side from a slope-stability point of view.
The uphill section that was evaluated presents a bottom liner grade that is virtually horizontal.
Given that the most critical (adversely-sloped) part of the leachate-drainage basin #1 has already
been filled by Cells 1-5, this cross section would also generally represent any operational slope
during the filling of the remainder of leachate-drainage basin #1. Thus, the analysis covers not
only the permanent 3:1 fill slope on the south half of the Landfill, but also operational slopes for
filling with leachate-drainage basin #1. Operational fill evaluations for slope stability have not
been prepared for leachate-drainage basin numbers 2 and 3, and would have to be prepared at a
future date in preparation for initiating development of those basins. Since they are virtually
over half-a-century in the future, it was not deemed useful to evaluate those at this time.
The design earthquake for evaluating seismic stability was determined as prescribed by the
USEPA Subtitle D regulations for MSW landfills as the event that would have a 10% chance of
occurring in 250 years. The seismic parameters for accelerations and magnitude for this event
were obtained from the USGS as the following:
predominant contributing earthquake: magnitude 9.0 with an epicenter of 75 km (45 miles).
n
peak ground acceleration: 0.43 g.
n
spectral acceleration at 0.5 second: 0.67g.
n
n
spectral acceleration at 1.0 second: 0.39g.
spectral acceleration at 2.0 seconds: 0.20g.
n
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Static factors of safety for all four cross sections evaluated ranged between 2.5 and 2.7 for the
most-likely shear strength parameters, and between 1.5 and 1.8 for post-peak values. All of
these results are greater than the standard accepted value of 1.5.
Estimated seismic displacement due to the magnitude M=9 design earthquake was calculated
as ranging from 0.07 to 0.19 ft for the most-likely shear strength parameters. For the post-peak
shear strength values, estimated seismic displacement was calculated as ranging from 0.64 to
0.96 ft. The results indicate that landfill displacement under any of the assumed conditions
would likely be less than 12-inches under the design earthquake for any of the cross sections
evaluated under the design earthquake.
Based on these results, Thiel Engineering concluded that the proposed fill plan will provide
acceptable reliability against slope instabilities, and will deform within generally accepted,
relevant and appropriate limits under the seismic demand of the assumed very strong magnitude
9.0 earthquake. Furthermore, the results indicate that 3:1 operational fill slopes will provide
these same levels of reliability for static and dynamic stability for the remainder of the life in
leachate-drainage basin #1.
These conclusions would apply to the existing Headquarters Landfill, as filled to date with
industrial waste, as well as any future filling of the Landfill with similar waste co-disposed with
MSW.
4.11.2 Volcanic Hazards from Mount St. Helens
Potential volcanic hazards from a Mount St. Helens eruption include lateral blast debris, ash
fall, pyroclastic flows, mudflows, seismic shaking, and floods. Conclusions regarding these
hazards are drawn largely from a report published by the State of Oregon Department of
Geology and Mineral Resources entitled "Seismic and Volcanic Hazard Evaluation of the Mount
St. Helens Area, Washington, Relative to the Trojan Nuclear Site, Oregon" (Open File Report 081-9, September 1981).
The maximum credible lateral blast would likely be directed toward the north. Even if
directed at the site, the maximum short-term impact zone this type of blast is estimated to be
about 15 miles, or only about half the distance to the site.
The maximum credible ash fall could deliver up to two (2) feet of ash to the site in a few days,
but such an event is estimated at having a probability on the order of one chance in one-million
years. Lesser ash falls are more probable. Ash falls would not be critical to site operations but
would create visibility problems and stormwater maintenance concerns.
The maximum extent of pyroclastic flows would be 5 to 10 miles, which would not impact the
site.
Since the site is at the headwaters of a small stream that would not be impacted by flash
flooding from sudden volcanic activity, mudflows and flooding do not pose a threat to the
facility.
Seismicity at Mount St. Helens is quite variable depending on the volcano's eruptive state
(Pacific Northwest Seismic Network website - http://www.pnsn.org/volcanoes/mount-sthelens#seismicity). The largest recorded earthquake from this area, 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 Appendix B;
Slope Stability Analyses, is that the Landfill would be stable under those seismic conditions,
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which are considerably more severe than the seismic conditions anticipated from an eruption of
Mt. St. Helens.
4.11.3 Settlement
The site subgrade generally consists of generally stiff, compact soils. These soils will provide
adequate subgrade support for the Landfill and are expected to result in negligible foundation
settlement. Areas that do contain soft soils are generally shallow, surficial deposits, and will be
removed or recompacted. In some cases where soft soils are found to exist at moderate depth,
they will be evaluated for potential settlement and slope stability issues. This happened in one
case during the evaluation of Cell 3 where a localized soft clay zone up to 7 feet in thickness was
evaluated and deemed acceptable to leave in place. Geotechnical studies indicated that this zone
would not have any significant effect on total or differential settlements for the liner system, and
that slope stability for standard landfill construction was not impacted by its presence.
4.12 LANDFILL GAS (LFG) MANAGEMENT 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. LFG is typically a mixture of
approximately one-half methane and one-half carbon dioxide by volume, with trace quantities of
other compounds, including potentially hazardous hydrocarbons. A landfill will usually continue
to generate LFG for a few to several decades after final closure. The proper management of
methane gas from a landfill is important because:
In confined spaces, methane gas is explosive in concentrations from 5 to 15 percent. When
n
concentrations are over 15 percent, insufficient oxygen is available for explosion, but the
flammable nature of methane still presents an extreme danger.
Methane gas can cause asphyxiation in a confined space.
n
Methane will kill vegetation by asphyxiating the root system.
n
When methane is produced below grade in buried refuse, the gas can migrate through the
porous media (e.g., refuse or soil) under the influence of pressure gradients and concentration
gradients which are produced by the buildup of gas within the refuse fill. Therefore, the
accumulation of LFG in enclosed structures on and off site is a potential hazard. To prevent this
hazard, regulations have been adopted by the EPA, Ecology, and Southwest Clean Air Agency
(SWCAA) requiring landfill owners to take measures to control offsite migration of LFG and
prevent accumulation of gas in on-site structures.
To support the County’s design and evaluation efforts for the LFG control system, the County
contracted for testing of waste gas-generation-potential for the largest gas generators, and
modeled the reductions in gas flow following closure using EPA’s methodology (40 CFR Part 60
– Subpart WWW – Standards of Performance for Municipal Solid Waste Landfills). The revised
gas projections based on the waste testing, other conservative assumptions, and the EPA
methodology is included in Appendix L: Revised Landfill Gas Projections of the Plan of
Operation.
4.12.1 Regulations
LFG performance standards to be met are specified in the air discharge permit issued by
Southwest Clean Air Agency (“SWCAA”) and in the WAC 173-351-200(4)(a) and -200(5).
Owners or operators of all MSW units must ensure that:
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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
n
the facility property boundary or beyond.
The concentration of methane gasses does not exceed one hundred parts per million by
n
volume of methane in offsite structures.
The units do not violate any applicable requirements developed under the Washington state
n
implementation plan approved or promulgated by the Federal Environmental Protection
Agency pursuant to Section 110 of the Federal Clean Air Act, as amended.
The following pollutants are typically emitted from landfills and landfill flares:
Fugitive dust.
n
Odors.
n
Toxic air compounds from LFG and poor flare combustion.
n
Carbon monoxide, nitrogen oxides, and particulates from flare combustion.
n
None of the substances considered as "criteria" air pollutants for which ambient standards have
been set are likely to be emitted in significant quantities from landfills. With regard to ambient
air quality, emission standards are specific to each source.
Cowlitz County is under the jurisdiction of the SWCAA. The County is in compliance with all
criteria pollutants. The Landfill will be under the definition of an "emission unit," as defined in
SWCAA 400-030(38), and is therefore a regulated air contaminant source. Because SWCAA
considers landfills as air contaminant sources, the following state and local requirements must be
met:
n
The source must not violate any ambient air quality standard or any applicable requirements
developed under the Washington state implementation plan approved or promulgated by the
Federal Environmental Agency pursuant to Section 110 of the Federal Clean Air act, as
amended.
n
The source must undergo New Source Review as outlined in SWCAA 400-110.
n
The source must comply with odor and fugitive dust emission regulations as outlined in
SWCAA 400-040.
n
The source must demonstrate compliance with the state's air toxics policy.
SWCAA odor regulations state that a source must use recognized good practice and
procedures to reduce odors to a reasonable minimum if odor emissions from the source
unreasonably interfere with any other property owner’s use and enjoyment of his property.
[SWCAA 400-040(4)(a)]. SWCAA fugitive dust regulations require the owner to take reasonable
precautions to prevent and reduce fugitive dust emissions.
SWCAA also requires a monitoring program for final cover integrity verification on a
monthly basis, and quarterly surface emissions monitoring must be conducted on both the
landfill perimeter and on a 30-m grid within the landfill footprint.
Ecology's statewide rule "Controls for New Sources of Toxic Air Pollutants" (WAC 173-400)
requires that potential toxic emissions be identified, toxic emissions be controlled with best
available control technology (BACT), and acceptable ambient levels of toxic air pollutants be
met. The rule indicates that existing landfills will be subject to new source review when there is
a physical or operational change that results in an increase in the emission rate to the atmosphere
of any pollutants. The County will coordinate with SWCAA well in advance of each phased
n
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closure, to ensure that the County has a clear and timely understanding of SWCAA's current
requirements.
4.12.2 Active LFG Collection and Treatment System
An active LFG control system will be utilized for the Landfill because of its greater flexibility
and positive control of LFG, compared to a passive LFG system. In addition, an active system
can better meet the State Criteria for Municipal Solid Waste Landfills and SWCAA requirements
to control odors at the Landfill and reduce the potential for offsite migration of LFG. The new
active LFG control system must be installed and operated beginning the later of: (a) when the
total amount of collected LFG exceeds 100 scfm (monthly average); or (b) 365 days after MSW
is first placed in the landfill.
An active control system allows better control of excessive internal gas pressures that could
build up under the cover, causing separation of the cover layers. Flow rates at individual
collection laterals can be easily adjusted by means of control valves. Greater flexibility is
inherent in the active system because of its ability to increase the blower capacity to handle
future landfill expansion or adjust to changing conditions within the existing LFG systems at the
Landfill.
Because the Landfill is located in a forested area, gas recovery and utilization is considered
only as a future option, depending both on gas quantity/quality and on energy market
characteristics. Provisions must be made for coordinating the control and recovery system to
ensure that the goals of the system are not jeopardized should this avenue be explored in the
future.
A typical active LFG management system for municipal wastes generally consists of the
following components:
Horizontal and/or vertical gas collection wells.
n
LFG header system.
n
LFG condensate collection.
n
LFG extraction blower(s).
n
LFG destruction (flare or recovery) system.
n
Gas monitoring probes (gas sampling wells), are provided to monitor compliance with the
regulations, limiting offsite migration of LFG.
The active LFG system to be installed at the Landfill is a significant change from plans when
the Landfill was originally permitted by Weyerhaeuser in 1993. At that time minimal gas
generation was anticipated due to the nature of the waste, and a system of passive horizontal,
perforated gas collectors beneath the final cover was planned. These were to be connected to
HDPE headers via a valve assembly. A flare station with blowers and scrubbers was planned
only if necessary. Until an odor excursion described below, these predictions were borne out and
minimal LFG management was required.
However, the active LFG collection system that exists today was installed at the site by
Weyerhaeuser as an odor mitigation measure due to high hydrogen sulfide (H2S) levels that
began to develop within the LFG in 2007, a well-documented event and subsequent set of
mitigation actions by Weyerhaeuser. The existing LFG system includes vertical 2” and 3”
diameter wells installed approximately 20’ in depth to intercept the tire shred network within the
Landfill. The LFG collection system was primarily installed in the upper slopes in Cell 2 and
Cell 3 areas, where the H2S was believed to be generated. Vertical wells are connected near the
surface to lateral piping to deliver the LFG to monitoring well clusters. Three clusters of
monitoring wells consist of eight (8) to ten (10) well-monitoring points. The clustered wells are
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connected to HDPE header piping to deliver the LFG to an H2S treatment system and associated
blower/flare. The treatment system and flare station are located on the northern perimeter of the
existing Landfill located between Cells 2 and 3. The current LFG collection rate is
approximately 100 standard cubic feet per minute (scfm) measured at the flare.
The H2S treatment system consists of a wet scrubber using a caustic (sodium hydroxide)
solution. This system removes 90% percent of H2S in the LFG before combustion in the flare.
The level of H2S in the collected LFG, prior to treatment, has decreased from forty thousand
parts per million (40,000 ppm) at its peak, down to two thousand parts per million (2,000 ppm)
over previous 5 years and is presumed to continue diminishing. When it is installed, the new
enclosed flare will destruct remaining H2S if present. Cowlitz County has applied to the
SWCAA to remove the H2S treatment system when the new enclosed flare installation is
installed. Operation of the gas collection and treatment system is presented in the Plan of
Operation.
4.12.3 Well-field Configuration
The gas collection system is designed to reasonably maximize collection efficiency
considering the waste composition and low-permeability of the industrial waste stream.
The primary LFG collection system option consists of horizontal bottom-liner collectors,
horizontal interim collectors, and horizontal surface collectors. Horizontal bottom-liner
collectors are to be installed on top of the operations layer of each cell, utilizing the designed
slope of the operations layer for drainage (Refer to drawing G1.04 detail #4). These collectors
will be connected to LFG lateral piping at the perimeter of each cell (Refer to drawings G1.01
and G1.02). Interim horizontal collectors are to be spaced vertically during filling operations and
incorporated with proposed tire shred channels. When final grades are reached, near-surface
horizontal collectors are to be installed below cover material and use the landfill slope for
drainage. Surface collectors are intended to collect residual LFG that migrates upwards and is
contained by the cover material (refer to drawings G1.02, G1.03, and G1.04).
Typically for MSW landfills, a system of vertical collection wells would be implemented.
However, vertical wells are considered a secondary option at this Landfill given consideration of
waste mixture, low permeability of the industrial wastes, and the proposed tire shred channels.
Bottom-liner horizontal collectors and interim horizontal collectors would be installed until
waste depth is suitable for sixty foot (60’) deep vertical LFG collection wells. Vertical wells
would initially be installed on a trial basis to see how they performed. A one hundred foot (100’)
radius of influence is assumed for vertical wells with consideration of low-waste permeability.
Vertical wells intended to interact with tire shred channels to increase radius of influence (refer
to drawing G1.05).
Site-specific evaluations based on well collection yields and surface emission monitoring will
continue to address the effectiveness of the previously discussed gas collection system as the
Landfill develops. In addition to bottom-liner and surface collectors, the appropriate mix of
horizontal interim collectors and vertical wells will be determined with experience.
The air discharge permit requires each well to be installed no later than 60 days after the date
on which the initial solid waste has been in place for a period of (a) 5 years or more if active; or
(b) 2 years or more if closed or at final grade.
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4.12.4 Collection Piping Configuration
LFG surface collection piping will consist of HDPE header and lateral pipes installed ongrade using the landfill slope for condensate management. A single header pipe will cross the
adjacent road and extend uphill from the flare station; first to the interim high point, then to the
permanent high point of the Landfill. From this high point, additional header and lateral piping
will extend down the landfill slope to provide vacuum to monitoring points as required.
4.12.5 Condensate Management
Condensate generated in header and lateral piping between monitoring points and the
landfill’s high point will drain into the lowermost wellhead on any lateral run. Wherever
possible, the lowermost wellhead will be the horizontal base-liner collector for direct drain into
the LCRS system. Condensate generated between the landfill’s high point and the flare station
will drain downhill to the flare station. A condensate sump, installed at the low point prior to the
LFG blower skid, will collect condensate coming down this slope. Condensate generated on the
blower skid will drain by gravity into this sump. Condensate in this sump will be pumped to the
adjacent leachate sump of Cell 1.
The flow rate of condensate generated between the monitoring points and the landfill’s high
point is estimated at 20.6 gallons per day for every 100 scfm of LFG collected. The flow rate of
condensate generated between the landfill’s high point and the flare station is estimated at 16.5
gallons per day for every 100 scfm of LFG collected.
4.12.6 Compliance & Flare Monitoring
The proposed flare and blower system to be installed will have a fuel flow metering device,
and thermocouple temperature transmitters. The system will monitor intervals of fuel flow to
comply with air permit requirements and New Source Performance Standards (“NSPS”) 60.752.
The fuel flow rate will be recorded every minute. Gas composition (CH4, O2) at the flare will be
measured manually and recorded weekly. Internal temperatures of the enclosed flare will be
continuously monitored and recorded to ensure the minimum acceptable internal temperature is
maintained, i.e., 1400°F (1-hour average).
LFG extraction wells will be installed with monitoring wellheads and associated vacuum
control valves. The wellheads are to be fitted with a differential flow-metering device and
sample ports. The vacuum control valve will be used to manage the amount of applied vacuum to
the extraction well. All extraction wells will be monitored monthly with documentation
recording temperature, applied vacuum, gas composition, and flow rate. Monthly monitoring
will comply with NSPS (40 CFR 60.753).
4.12.7 Areas of Uncertainty, Contingency, Adaptive Management Plan to Improve
Capture efficiency is the primary area of uncertainty based on the expected low waste
permeability and waste composition. An adaptive LFG collection system management plan will
be implemented to improve capture efficiency based on field experience.
4.12.8 Startup, Shutdown and Malfunction (“SSM”) Plan
As required by the air discharge permit, prior to placement of MSW in the landfill, the County
will develop and submit a plan to guide operations and control of the LFG management system
during startup, shutdown and any malfunctions that may be encountered. When developed, the
SSM Plan will be summarized in the Plan of Operation, and will be attached in its entirety as an
additional appendix to the Plan of Operation.
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4.12.9 LFG Utilization Potential
When the LFG flow rate is projected to approach 500 SCFM with an estimated 50% methane
content, a feasibility study will be performed to investigate potential utilization avenues.
Multiple technologies are available now, and others may evolve that may be selected based on
gas flow rate, gas composition, equipment efficiency, and other considerations. Energy market
economic characteristics at the time will be a large determinant of whether LFG utilization is
feasible.
4.12.10
Procedures If LFG Limits Are Exceeded
If the monitoring program detects gas concentrations in excess of the regulatory limits
(4.12.1) either within on-site structures or at the facility property boundaries, then an aggressive
response program will be initiated that requires the operator to:
Immediately notify the Solid Waste Superintendent and the fire department.
n
Immediately monitor gas concentrations at off-site structures if the lower explosive limit is
n
exceeded at the facility property boundary.
Request the fire department to determine if building evacuation is necessary; conduct
n
evacuation if so advised.
Notify the CC EHU once conditions are known and stabilized.
n
Daily monitor gas concentrations at all detection points.
n
Within seven (7) days of detection, place in the operating record:
n
o
the methane gas levels detected.
o
a description of the steps taken to protect human health.
Within sixty days of detection:
n
o
implement a remediation plan for the methane gas releases.
o
place a copy of the plan (including the nature of the problem, its extent, and the
remedy) in the operating record.
o
notify the jurisdictional health department that the plan has been implemented.
4.13 LANDFILL COVER SYSTEM
4.13.1 Interim Cover
The size of the operational active areas of the Landfill is controlled through the use of interim
covers consisting of temporary plastic covers. No more than approximately five (5) acres of
active area will be left uncovered during the high rainfall season. A greater operational area, up
to 10 acres, may be utilized during the drier season (May to October) to allow operational
preparation for the next wet season. The interim soil cover, where used, will typically be a
minimum of 12-inches thick. Interim soil cover areas that will remain exposed for several
months over the rainy season are hydroseeded to reduce erosion.
The temporary plastic covers are typically 7- to 10-mil, lightweight plastic with a nylon
reinforcing scrim. Sheets of this reinforced plastic are available in panels up to 300 feet by 300
feet. The plastic is held down by tires or sand bags placed on a spacing of approximately 10 feet.
The seams are overlapped and tires or sand bags used along the seam back-to-back or the seams
are sewn or taped. The seams will be shingled down slope to properly shed water.
In addition to using the temporary plastic over waste slopes, unused portions of new liner
areas are also be covered with the lightweight plastic. The temporary plastic is placed directly
over the operations layer and weighted down as described above. The control of stormwater on
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the unused portions of the liner is very important to reduce the amount of liquid collected in the
leachate sump, thereby controlling leachate production.
4.13.2 Final Cover
The final landfill cover inhibits the infiltration of stormwater and the migration of landfill gas,
and is installed periodically during the operating life and then closure of the Landfill. By
preventing the infiltration of stormwater, the production of leachate is minimized, and the
Landfill dewaters both during its operating and post-closure periods. Also, the cover facilitates
the control of landfill gas via the active collection system installed under the cover by allowing a
slight vacuum to be created under the cover.
The final grading plan for the closure is designed and constructed to:
n
Divert stormwater runoff to surface water control structures.
n
Provide long-term stable slope conditions and minimal soil erosion.
n
Provide access to the landfill surface for maintenance and repair, if necessary, of the final
cover and the landfill gas control system.
n
Minimize the potential for adverse drainage conditions resulting from long-term settlement.
n
Eliminate wind blown debris.
n
Provide a suitable surface for mixed native vegetation, habitat creation, and aesthetic
blending of the Landfill into its surroundings.
Final cover will be constructed as the areas of the Landfill come to final grades. The general
sequencing of the final cover construction is shown on Drawing C07. The first closure area of
9.12 acres was constructed on the west side of Cell 1 in 2002. The design of that closure area
was prepared in accordance with WAC 173-304 (detail shown on Drawing C25) for the
industrial solid waste, and consisted of the following layers:
n
Landfill subgrade preparation consisting of smoothing the waste surface, which
provided an appropriate subgrade for the geosynthetic drainage layer.
n
Installation of underdrain pipes.
n
Construction of road and drainage bench ditches.
n
Installation of geosynthetic drainage layer.
n
Installation of 60-mil LLDPE geomembrane, including termination tie-in weld with the
concrete channel, and pipe boots.
n
Supply and installation of geotextile cushion.
n
Supply, placement, and grading of 12-inch thick granular drainage layer, and special
drainage gravel at toe.
n
Supply and installation of geotextile filter.
n
Placement and grading of 18-inch thick cover soil layer.
n
Supply and installation of various stormwater control pipes, inlets, and culverts.
n
Supply and installation of materials for cover liner terminations.
n
Supply and installation of new sump discharge piping and electric power and controls.
n
Hydroseeding of completed cover soil layer within the landfill closure area, borrow
areas, and other disturbed areas at the end of the project.
The second closure area will be an extension of the first closure area to the east, and will be
approximately 4.5 acres. The second and all future closure areas will be designed in accordance
with WAC 173-351-500(1), and consist of the following layers as shown on Drawings C25-26:
n
Smooth existing solid waste surface and/or provide soil layer to create appropriate subgrade
surface for underdrain layer.
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Under-drainage layer (most likely a geocomposite drainage layer) to allow collection of
landfill gas and control of landfill seeps.
24” of compacted low-permeability soil having a maximum hydraulic conductivity of 1x10-5
cm/s, or a GCL (which would require an application and demonstration for an alternative to
the prescribed standard).
Geomembrane, at this time most-likely a 60-mil linear-low density polyethylene (LLDPE).
Drainage layer, either 12 inches of gravel or a geocomposite drainage layer.
12” of vegetative soil, as required by state regulation, though thicker soil may be used where
deemed desirable.
Plantings, which would include a diverse grass/forb seed mix of native species, shallowrooted shrubs, and limited areas of mixed forest where topsoil would be deep enough to
ensure the integrity of the cover system.

4.14 SURFACE WATER MANAGEMENT
Surface water at the Landfill is managed so as to prevent runon and to control and treat runoff,
and is otherwise controlled to assure no significant adverse impacts from facility
operations. Stormwater is managed in accordance with Ecology’s “Stormwater Management
Manual for Western Washington” (Publication Nos. 05-10-029 through 05-10-033), and its
“Industrial Stormwater General Permit” (Effective January 1, 2010).
4.14.1 Hydrology
All surface water structures are designed to handle all runoff from the 25-year, 24-hour storm.
The design criteria used for this project was that all conveyance storm drainage structures
(ditches, channels, down-drains, inlets, culverts, etc.) shall be adequate to handle the peak flow
from a 100-year, 24-hour storm.
A study of the hydrologic cycle was performed in 1992 to determine the most reliable,
suitable and conservative method for computation of peak discharge. Runoff quantities were
estimated using five different hydrologic methods:
1. Soil Conservation Service (SCS) TR-55 computer program.
2. USGS Regression Equation.
3. Rational Method.
4. Unit Hydrograph Method.
5. "Water Works” computer program using the Santa Barbara Unit Hydrograph Method
(SBUH).
The estimated peak flows were compared with the actual stream gage measurements at the
landfill site. All estimated flows based on modeling are much greater than measured flows for
the same storm event and duration. The Water Works computer program using SBUH method
was selected for the hydrology analysis. The results of the hydraulic analysis are summarized in
the following sections and the calculations presented in Appendix D, .Hydrology, Hydraulics,
and Piping Calculations.
4.14.2 Runon Control and Stream Diversion
Runon control measures are required to divert the surface water that flows onto the site from
the southern up-slope area. This includes the rerouting of the southern tributary to Sucker Creek
(“southern tributary”). Since the water is from undisturbed areas around the site, its water quality
is unaffected by site development and does not pass through the stormwater control basins.
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Runon water emanates from the southern side of the site. The topography on the east, west
and north sides of the proposed site slopes away and no runon water will occur from these areas.
The runon water is directed around the Landfill to the west. The diversion is provided via a
channel on the outboard side of the perimeter road and into a large diameter pipe (see Drawing
C02, Final Grading and Facilities Plan). Stormwater runon and runoff calculations for the site
are presented in Appendix D.
The runon diversion (Upper diversion channel), which was constructed during Cell 1
construction in 1993, is divided into four general sections; two sections of grass lined swales
connecting three created wetlands, and a rock-lined ditch draining the last wetland, which then
empties into a 36-inch diameter pipe. The 36-inch diameter pipe crosses under the new 1600
Road and discharges to the wetland mitigation area on the west side of the site.
The ditches are designed to carry a 25-year, 24-hour storm with adequate freeboard, up to a
maximum flow for the 100-year, 24-hour storm with no freeboard. The grass-lined swales
connecting the three created wetlands are trapezoidal channels with wide, horizontal shoulders.
Ditch-A connects the first two wetlands and carries a maximum flow (100-year, 24-hour storm)
of approximately 49 cubic feet per second (cfs). After the second wetland, the ditch size
increases (Ditch-B) and carries a maximum flow of approximately 89 cfs. The velocity increases
after the third wetland to over 5 feet per second such that a rock-lined ditch is required to prevent
erosion. The rock-lined ditch is design to handle a maximum flow of 142 cfs.
The rock-lined ditch empties into a 36-inch diameter pipe. The pipe is designed to handle a
maximum flow of 158 cfs.
The 36-inch diameter pipe discharges into a distribution weir. The weir is designed to direct
summer baseflows into the lower diversion channel. The weir will split flows above summer
baseflow such that 65% will flow into the lower diversion channel and the remaining 35% will
be directed into the Holding Wetland. The Holding Wetland diverts the stormwater to a series of
constructed wetlands.
Approximately 35 percent of the flow in the diversion channel, to a maximum of 25 cubic feet
per second (cfs), is directed into the uppermost wetland in the southeast corner of the mitigation
area. This wetland holds water to a maximum depth of 2 feet and allows water to flow through a
series of stand pipes with adjustable rims. Twenty percent of the flow directed into the Holding
Wetland is discharged into 2 perforated pipe level spreaders immediately north of the Holding
Wetland. The remaining 80 percent is piped to the large wetland creation area (Westside
Wetland) west of the existing wetland. Shallow and deep emergent plant communities are
established in the Holding Wetland, and scrub-shrub and forested wetland communities exist at
the perimeter of the wetland.
As each cell is constructed, a temporary haul road with an outboard runon diversion ditch will
be constructed around the cell, as appropriate. In addition, diversion berms have been
constructed around each active area to further divert runon water from the active area within the
cell. This diverted runon water is directed to the stormwater system to the extent possible, to
minimize the amount that must be treated as leachate. This allows the runon water within the
landfill footprint from the temporary diversion berms to pass through the sedimentation and
biofiltration basins.
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4.14.3 Runoff Control
The runoff control system handles the surface water coming from the developed portions of
the site, excluding the active waste areas. Runoff is a result of precipitation on roads, graveled
surfaces, interim- and final-covered portions of the Landfill and new liner areas with no waste.
Stormwater is 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. A temporary haul road and/or the
permanent perimeter road bounds each cell. The haul roads form a temporary runoff drainage
ditch with the temporary landfill slope. At intervals, as determined in the field, culverts are
installed under the haul road to convey the runoff water into the diversion ditch around the cell.
The permanent landfill perimeter road will have a concrete channel (as exists along the western
side of Cell 1) to collect and convey the stormwater to the stormwater basins (see Drawing C24).
Additional discussions of stormwater control during operations are provided in the companion
document Plan of Operation. Stormwater runon and runoff calculations for the site are
presented in Appendix D.
The concrete channel flows into a drop inlet structure covered with a trash rack. From the inlet
structure, a 48-inch diameter pipe conveys the water to the stormwater basins. The depth of the
inlet structure provides a driving head for the stormwater entering the pipe, so that the 48-inch
diameter pipe can handle the design flow. The inlet structure and pipe for the first drainage basin
are designed to pass about 150 cfs for the 100-year storm.
Construction of Cell 3 required installation of a 24” stormwater pipeline to convey runoff
south to north under the west side of Cell 3. Stormwater from this pipe eventually flows into the
sedimentation pond. The plan location of this pipeline is shown on Drawings C06 and C08, and
a detail is shown on Drawing C21. Construction of subsequent Cells 8 and 9, marching eastward
from Cell 7, will require extension of the 24” stormwater pipe to the east, as indicated on
Drawing C06. Construction of Cell 10 would allow stormwater runon and runoff to be diverted
around the east side, and the 24” stormwater pipe would then be abandoned.
Runoff from the final cover will be controlled by the drainage layer covering the
geomembrane, perforated drain pipes within the drainage layer, stormwater berms, and ditches
on the final cover, 24-inch down drain pipes, and the permanent perimeter channel described
above. Some details of the design of these items are shown on Drawings C25-26.
4.14.4 Water Quality Control Facilities
The water quality control facilities include the stormwater conveyance channels, the
sedimentation/detention basins and the biofiltration basins (see Drawings C10-12). These basins
provide for stormwater detention, settlement of particulates, and trapping soil particles
suspended in the water by the vegetation. There will be one set of basins for each of the three
major drainage areas. The first set of basins was built during initial construction in 1993. The
other two sets of basins would be built at least one year in advance of the time they are
anticipated being needed. Design calculations for the stormwater basins are provided in
Appendix D.
The first two sedimentation/detention basins are U-shaped wet ponds. The shape of the basin
maximizes travel distance, and therefore detention time of the stormwater, allowing soil particles
less than 15 microns to settle during a 25-year, 24-hour storm (even smaller particles sizes would
settle out in smaller storms). The detention capacity also provides sufficient detention time to
attenuate peak flows according to WDF guidelines and the Puget Sound Stormwater
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Management Guidelines. For example, the first basin is designed so that during a 25-year storm
with an estimated peak inflow of 76 cfs, the peak outflow will be 26 cfs so that the postdevelopment flow is no greater than the predevelopment flow downstream. (This also holds true
for the 100-year storm.) The sedimentation/detention basin area will be cleaned of sediments
when required. Vegetation is allowed to become established throughout the basins to the extent it
does not compromise hydraulic capacity.
The biofiltration basins are approximately 70 feet wide by 200 feet long in plan dimension
and slope at a 2 percent grade. The inlet is a broad-crest weir that distributes the water across its
entire width. The water depth in the basin will be approximately 4 inches deep during a 2-year
storm to support wetland vegetation and trap soil particles. A broad-crest weir provides outlet
control to a discharge pipe to maintain a steady, low flow condition across the width of the basin.
4.15 SOIL BORROW SOURCES
4.15.1 Sources and Quantities
Soil required for landfill construction and operations will come from both on-site and off-site
sources. In general, on-site sources will provide material for the earthfills, operations layer,
intermediate cover soil, and cover topsoil. Off-site sources will be used for drainage layers
(HGCS, LCRS, and cover drainage layer), and rock erosion protection.
All of the on-site borrow sources would be obtained from within the landfill footprint or from
excavations used to create the ancillary facilities.
Estimated on-site soil excavation quantities indicate that the landfill bottom grade preparation
will generate an excavation quantity of about 3.1 million cubic yards (mcy), and require fills of
approximately 0.66 mcy over the life of the Landfill. The final cover soils will require about 2.2
mcy, not including gravel drainage layers. Very little to no soil is required for landfill bottom
liner construction. Since the bulk of the waste is derived from forest products waste (which does
not require extensive daily cover), and interim covers used to date have consisted of ballasted
tarps, very little to no soil has been required for landfill operations. Therefore the remaining soil
excavation, fills, and final cover represents a long-term potential estimated soil surplus of about
200,000 cy over the life of the Landfill, which is very close to a perfect soil balance. Even so,
the County will look for opportunities to accept fill-soil from other projects in the County over
the 100+-year life of the Landfill to ensure adequate soil resources.
On-site soil borrow areas within the footprint would generally be developed in the order in
which the landfill cell sequencing is expected to occur. If a borrow source in an undeveloped
drainage basin is opened before cell construction occurs, then the runoff from that borrow area
would either be diverted to a drainage basin with a sedimentation basin, or a new sedimentation
basin would be built. To date excess soil stockpiles have been developed in the future Cell 13
area, and runoff from these stockpiles passes through the stormwater control basins.
4.15.2 Field investigations
On-site borrow source evaluations will be performed for each cell in advance of its
construction. Field boring and/or test pit explorations and laboratory testing will be performed to
evaluate the need to import soils, and to provide construction quality assurance personnel and
contractors information needed to conduct proper stockpile quality control during excavation.
Previous geotechnical, test pit, and laboratory evaluations are summarized in the Hydrogeologic
Report.
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During the excavation process the construction quality assurance team and the contractor will
monitor the excavation spoils to determine which stockpile the material should be placed in.
4.16 RAIL TRANSFER FACILITY
Waste will arrive at the site initially and for the foreseeable future by both truck and by train.
Waste that arrives by truck will be delivered directly to the landfill tipping area and placed into
the active area, as described in the Plan of Operation. Waste that arrives by rail is transferred to
shuttle trucks at the rail transfer facility which then deliver the waste to the landfill tipping area.
Under the County’s ownership, leachate may be transported to Kelso/Longview metropolitan
area for treatment by two different operational strategies. The County’s preferred option is to
construct a new pump station and pipeline routed from the Landfill to the City of Kelso where it
would discharge into a wastewater manhole that would convey the leachate to the Three Rivers
Regional Wastewater Plant (TRRWP). In this case the County will be required to apply for and
receive a modification to the proposed State Waste Discharge Permit to discharge to TRRWP. A
backup strategy (as well as the County’s plan during leachate pipeline construction) involves
transporting leachate by loading it into rail tank cars and/or into truck transfer trailers with belly
tanks at the rail transfer facility for removal and discharge to the Weyerhaeuser Longview waste
water treatment facility. In this case the County will be required to apply for and receive a State
Waste Discharge Permit to discharge to the Weyerhaeuser waste water treatment facility, since
the owner of the leachate and the owner of the treatment plant will be different entities.
An existing rail line with a siding passes the site to the west of the Landfill. The siding was
improved (new rails and ties) for use with the mainline track as a rail staging area in 1993 for the
waste facility. Two new rail spurs were constructed, one for the waste unloading and one for the
leachate loading. Some details of the rail transfer construction are shown on Drawings C10 and
Drawing C19.
4.16.1 Waste Spur
The Weyerhaeuser waste is brought to the site in containers on flat bed rail cars. The waste
car spur provides approximately 1,100 feet of level storage for rail flat cars. Approximately 1112 cars are generally brought up at any given time. The containers are removed from the rail
cars by a top pick and individually placed on a shuttle truck for transport to the Landfill (see
Plan of Operation).
Adjacent to the waste spur is a 100-foot wide vehicle access area for the top pick and transfer
trucks. The area sloped to drain surface stormwater to a central trench drain running the length of
the spur. This vehicle access area is paved on the west side of the central trench, and gravelsurfaced on the east side of the central trench. The stormwater collected in the trench drain is
conveyed via underground piping to a sump. From the sump, the stormwater is pumped to the
stormwater sedimentation basin.
4.16.2 Leachate Spur
Currently, rail tank cars are brought to the site empty and loaded with leachate. The leachate
spur provides approximately 500 feet of level tank car storage. The leachate cars are loaded by a
gravity flow 12-inch HDPE pipeline from the leachate holding ponds. The pipeline is connected
to a header with stationary 8-inch steel stand pipes to service each of the tank rail cars. The
minimum flow from the ponds is 800 gallons per minute (gpm) by gravity to the tank cars. An
in-line booster pump at the rail transfer facility is used to accelerate the flow rate. Spill
protection is provided at the leachate-loading spur using an underlying geomembrane attached to
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perimeter concrete curbs. Spill protection is provided around each standpipe using a paved area
with curbs that drain to this sump. The containment capacity in the gravel void space below the
bottom of rail ties is about 30,000 gallons. This area drains to a sump that is pumped back to the
leachate pond.
Highway tank trucks, or the County’s conceptual “Closed Loop Truck Transportation
System” (CLTTS) vehicles, which are transfer-trailers with belly tanks (see Plan of Operation),
could also be loaded at the same leachate spur. The spur is designed with a track crossing that
allows truck-trailers to back under the load-out discharges within the spill-containment area.
A separate outlet pipe comes from each half of the existing leachate pond sumps. A manual
valve controls the outlet from each line. The two lines merge into one 12-inch diameter pipe just
downstream from the manual valves. Near the rail transfer facility there is a master manual valve
in the pipeline. Manual valves can be used at each standpipe. Finally, electric shut-off valves are
located on the standpipe stems near the top to automatically shut off when the tank cars are full.
Operation of the valves is discussed in the Plan of Operation.
4.16.3 Leachate Transfer Pump Station and Pipeline
The leachate transfer pipeline will be designed to be consistent with the state guidance found
in “Criteria of Sewers Works Design” (Dept. of Ecology, August 2008) governing the design and
operation of wastewater pipelines, where applicable. Only local permitting of the pipeline is
required under state law; specifically those permits issued by the City and County Building and
Planning Departments. These permits or approvals would include Franchise Agreements to
restore trenches in roads to applicable standards, and Shoreline Permits for where the pipeline
might cross or run parallel to a stream. A more detailed description, drawings, and calculations
of the pipeline alternative are presented in Appendix H: Preliminary Engineering Report,
Leachate Transfer Pump Station and Pipeline, Cowlitz County Headquarters Landfill Project.
There will be one pump station located at the site’s rail transfer facility. Leachate will be
drawn from the existing storage pond by tapping into the existing 12”-diameter transfer pipeline
that currently connects the storage pond to the rail tank car loading facility.
There will be a single 8”-diameter (in some places it would only need to be 6”- diameter)
HDPE force-main pipeline running underground to convey the leachate. The design flow rate is
300 gpm, which is equivalent to over 140 MM gallons per year at 90% availability.
The pipeline will be located within road right-of-ways (ROWs), starting from the RTF,
following the main landfill perimeter road to the 1600 road, heading west along the 1600 road
until it turned into the County’s South Silver Lake Road /Headquarters Road. After running
nearly 5 miles along South Silver Lake/Headquarters Road, the pipeline will reach a high point
in the road, and the flow in the pipeline will change from a pumped-pressure line to a gravityline, and the diameter could be decreased to 6”. After running downhill within the Headquarters
Road ROW for about 2 miles, the diameter of the pipeline would change back to 8” to provide
less frictional resistance to the flow for the remainder of the distance to the discharge point in the
City of Kelso. The exact route of the pipeline from the bottom of Headquarters Road to the City
of Kelso is being evaluated. Three different alternatives have been evaluated and are presented
in Appendix H: Preliminary Engineering Report, Leachate Transfer Pump Station and Pipeline,
Cowlitz County Headquarters Landfill Project. The County has selected the “East Kelso Route”
for the pipeline, described in the appendix.
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4.17 OTHER FACILITIES
Other facilities relating to the landfill operations, such as landfill tipping pad and filling
operations, the equipment maintenance shop and administrative building, are described in the
Plan of Operation.
4.18 CONSTRUCTION QUALITY ASSURANCE PROGRAM
A complete construction quality assurance (CQA) program has been implemented as a key
element to providing a successful, environmentally sound project. Extensive CQA monitoring,
observation and testing has been, and will continue to be, performed during the construction of
the Landfill and associated facilities. An example CQA manual for geosynthetics, soil, and rock
is provided in Appendix G, Example CQA Manual.
The integrity of the landfill liner, final cover, leachate pond, rail transfer facility, and truck
transfer facilities built to date were monitored by the engineer as the owner's representative.
CQA reports for these facilities are available in the site files. The same level of CQA/CQC will
be required for future projects. General requirements of the CQA program include the following.
n
Product quality assurance verification testing to verify that all materials are in compliance
with the technical specifications.
n
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.
n
Review and approval of product submittals to verify construction materials are in
compliance with the technical specifications.
n
Construction verification testing to verify installed or constructed units are in compliance
with the technical specifications.
n
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.
n
Preparation of a final certification report that documents the CQA program implemented
during construction and landfill construction was completed in compliance with the contract
documents and with the design intent.
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5.0 SUMMARY
This Engineering Report has provided substantive technical demonstrations and analyses that
the County believes its proposed permitting and operation of the Headquarters Landfill for codisposal of MSW with industrial and commercial wastes is consistent with applicable state and
local regulations and will meet the County’s purposes in an environmentally excellent manner.
More specifically, the proposal:
n
assures the County environmentally superior and cost-effective disposal capacity for its
municipal solid waste locally, rather than incurring excessive transportation and other costs
and impacts associated with long-haul disposal; and
n
provides a significant improvement in the County’s long-term utility infrastructure that is a
vital component of the County’s industrial economic development and diversification
strategy. Lower-cost in-County solid waste disposal will become increasingly important to
the siting and growth of industry within the County and region.
The Hydrogeologic Report, and the Plan of Operation are companion documents to this
Engineering Report and are intended to provide a complete application as the basis for review
and approval by appropriate the regulatory agencies.
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(Full-size drawings are in a separate document)

