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1.0 INTRODUCTION

This manual is the primary reference document for the operation, maintenance, and monitoring
of the landfill gas system at Hidden Valley Landfill during the post-closure period. The landfill
gas system consists of a gas extraction well field, two enclosed flares, a gas to energy facility,
and a gas condensate recirculation system. This manual updates the Landfill Gas Management
Plan, Hidden Valley Landfill (EMCON 1994) and the Operation and Maintenance Manual,
Landfill Gas Condensate Recirculation System, Hidden Valley Landfill (EMCON 1997).
Information regarding maintenance of the landfill cover system is included in the Hidden Valley
Landfill Post-Closure Care Manual, (Kleinfelder, 2001). Information regarding groundwater
monitoring requirements is included in the Hidden Valley Landfill Groundwater Compliance
Monitoring Plan (Kleinfelder, 2001).

1.1 MANUAL ORGANIZATION

This document contains pertinent data about the landfill gas system, its safe and efficient
operation, monitoring, record keeping, reporting, and proper maintenance. The manual is divided

into the following sections.

Section 1: Provides general information about the site and the landfill gas collection system,
an overview of landfill gas, and a summary of regulatory requirements

Section 2: Describes the landfill gas system components and provides procedures for
operation and maintenance of the gas system

Section 4: Provides monitoring procedures

Section 5: Presents record keeping and notification requirements

1.2  SITE DESCRIPTION

Hidden Valley Landfill is located in central Pierce County at 17925 Meridian Street, in Puyallup,
Washington (Figure 1-1). The site lies in the north half of the northwest quarter of Section 34,
Township 19 north, Range 4 east, and partially in the south half of the southwest corner of
Section 27, Township 19 north, Range 4 east, of the Willamette Meridian. The landfill property
is approximately 92 acres in size. The landfill (now closed) includes approximately 56 acres of
unlined fill and a 30-acre lined cell (East Lined Area), as well as a leachate pre-treatment facility,

a gas to energy facility, a transfer station, and a recycling center (see Figure 1-2).
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Hidden Valley Landfill began operation in the mid-1960s and accepted municipal solid waste
until December 31, 1998. Originally the site was operated by the Pierce County Department of
Public Works. Land Recovery, Inc. (LRI), a privately owned solid waste disposal company,
purchased the landfill in 1977 and operated it until closure in 1998. Waste disposed at the landfill
included municipal solid waste, demolition wastes, and commercial waste. Prior to 1985 when
applicable regulations changed, small quantities of bulk liquids, sludges, and larger volumes of
industrial wastes were reportedly accepted at the landfill.

1.3  SITE CLOSURE AND GAS SYSTEM DEVELOPMENT

Closure of the landfill occurred in phases. The unlined portion of the landfill was capped during
the summer seasons of 1989 (North Closure — 13 acres), 1992 (Southwest Closure — 26 acres)
and 1993 (remaining closure of unlined area — 17 acres). The East Lined Area was capped during
the summer seasons of 1998 (approximately 13 acres), 1999 (approximately 22 acres), and 2000
(approximately 1.5 acres). Closure activities included the installation of an engineered
geomembrane cap (unlined area consistent with WAC 173-304) or a composite geomembrane
cap (lined area consistent with WAC 173-351), the landfill gas recovery system (described

below), and storm water controls.

The landfill gas system at Hidden Valley Landfill consists of a gas extraction well field that
includes 120 vertical extraction wells, two horizontal extraction wells and associated valves and
piping, a gas condensate collection/recirculation system, a flare station with two enclosed ground
flares, a gas to energy facility, and 22 subsurface gas monitoring probes. Currently a portion of
the collected landfill gas is routed to one of the flares, and the remainder is routed to the gas to
energy facility. System components are shown on Figure 1-3. The following provides a brief
chronology of the development of the landfill gas system at Hidden Valley Landfill.

e In August 1985, initial gas control measures began with the installation of open-flame candle
flares stemming from vertical borings installed in the refuse.

e In early 1986, six horizontal gas collectors and an electric blower were installed to actively

extract the gas and feed it into a single candle flare.

e Beginning in 1987, gas probes were installed to evaluate potential subsurface gas migration

and the need for additional gas control measures.
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e In 1988, 20 vertical gas extraction wells (N3 through N22) were installed within the northern
portion of the landfill.

e In January 1989, the first enclosed gas flare was installed near the entrance road and scales
area. The flare station included two centrifugal blowers and a 2,100 cubic-foot-per-minute

(cfm) enclosed ground flare.

e Between October 1989 and December 1992, 36 additional vertical gas wells (N23 through
N46 and N54 through N65) were installed sequentially and connected to the flare facility in

conjunction with closure activities.

e In 1993, as part of the East Lined Area expansion, a bottom liner was constructed over refuse
along the east sideslope of the landfill. This work included the installation of 15 extraction
wells (N47 through N53 and N66 through N73). In addition, two horizontal collectors
(NHORIZ 1 and N HORIZ 2) were constructed beneath the sideslope liner to provide

pressure relief and increase gas collection from the underlying refuse.

e Between 1994 and 1999, 47 vertical extraction wells (E1 through E43) were installed in the
East Lined Area.

e In 1995, the second enclosed flare was installed and the blowers were replaced.
e In 1997 the landfill gas condensate recirculation system was installed.
e In 1998, construction began on the gas to energy facility.

In March 1999, the gas to energy facility began operation.

1.4 LANDFILL GAS CHARACTERISTICS

1.4.1 Landfill Gas Production

Landfill gas is primarily a mixture of methane and carbon dioxide gasses in approximately equal
amounts. Landfill gas is produced when refuse decomposes anaerobically (in the absence of
oxygen). Methane gas is combustible in concentrations between 5 and 15 percent by volume in
air. Anaerobic decomposition in the landfill produces methane between 50 to 70 percent, by
volume. The generation of landfill gas is continuous, provided sufficient quantities of organic

matter remain for methanogenic decomposition. The duration and rate of gas generation varies

60-305105/6011R135.doc 3
Copyright 2001 Kleinfelder, Inc.



from site to site. Variations are due to site-specific factors including age, composition, moisture
content, and rate of placement of incoming refuse, size of the refuse (shredded or bulk), degree
of refuse compaction, and internal landfill moisture content, temperature, pH, and nutrients
within the refuse. The gas generation life may range from a few years to several decades,
depending on site factors. Various site studies have shown that gas production tends to peak
within 1 to 7 years after termination of refuse placement, then declines exponentially for 20 to 60

(or more) years, as biodegradable materials are depleted within the landfill.

Once the landfill storage capacity for gas is exceeded, positive pressure can force the gas out of
the landfill and into the surrounding environment. Landfill gas generally tries to escape vertically
through the landfill surface where it disperses into the atmosphere. However, the composite layer
used to cap the landfill is designed to prevent vertical migration. In the unlined portion of the
landfill and along the east side of the East Lined Area, positive pressures within the landfill can

cause landfill gas migration through the subsurface.

1.4.2 Air Intrusion

If landfill gas is extracted from the landfill at a rate that exceeds the rate of gas production, air
intrusion into the landfill may occur and potentially result in adverse effects on the gas system.
Air intrusion can dilute the methane content in the gas stream, making the gas too lean for
efficient flare performance. In addition, oxygen is toxic to the methane-producing anaerobic
bacteria. Prolonged air intrusion could temporarily stop or limit methane production, requiring
lengthy time periods of little or no gas extraction to allow anaerobic bacteria to redevelop.
Prolonged periods of air intrusion can also result in spontaneous internal refuse fires. ‘Once
started, internal landfill fires can be difficult to extinguish. However, through effective system
operation and monitoring, air intrusion can be minimized, thus reducing the likelihood of adverse

impacts.

1.4.3 Landfill Gas Hazards

The landfill gas collection system is designed protect human health, property, and the
environment. However, to safely operate and maintain the gas control facilities, it is important to
understand potential hazards attributable to landfill gas; fires, explosions, asphyxiation, and
toxicity. These potential hazards can lead to property damage, injury, and death.

Fires and Explosions. As noted above, landfill gas is composed primarily of methane and
carbon dioxide. Pure methane is odorless, colorless, and combustible when mixed with air in
concentrations between 5 and 15 percent by volume. Combustible mixtures of landfill gas and air

can develop within confined spaces or unventilated areas on or adjacent to landfills. Structures
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are susceptible to gas intrusion through underground utilities, construction joints, or structural
cracks in building foundations. In addition, underground fires can be caused by excess air
intrusion into the landfill.

Asphyxiation. Methane and carbon dioxide can displace air in confined spaces, resulting in an
oxygen-deficient atmosphere. Confined spaces not only include manholes, vaults, and
excavations, but also the inside of other poorly vented areas where landfill gas can accumulate.
Whenever entrance into a confined space near the landfill is necessary, it is imperative that the
space be properly tested for oxygen levels before entrance. Entry must follow all current federal,
state, or local regulatory safety requirements for confined space entry.

Not all incidents of landfill gas asphyxiation result in life-threatening situations. Gas intrusion
can also be limited to small quantities. Shortness of breath, dizziness, nausea, and chest pains can
be symptoms of an oxygen-deficient atmosphere. Any of these conditions reported by
individuals working within or around a confined or unventilated area could indicate landfill gas

infiltration into the workspace.

Toxicity. Landfill gas can contain a variety of trace gasses at low part-per-million (ppm)
concentrations. Although toxic effects of methane and carbon dioxide on humans are minimal,
trace gasses can include known human carcinogens. The presence and concentration of these
compounds vary from site to site and are directly related to the landfill’s waste stream
composition. Direct exposure to any point sources of gas should be avoided. If exposure is
necessary only trained personnel using proper safety equipment and procedures should be

involved.

1.5 REGULATORY REQUIREMENTS

1.5.1 Solid Waste Regulations

The Hidden Valley Landfill is regulated under WAC 173-351, Criteria for Municipal Solid
Waste Landfills. Local enforcement of solid waste issues under WAC 173-351 is the
responsibility of the Tacoma-Pierce County Health Department (TPCHD).

Performance criteria for landfill gas control measures are outlined in WAC 173-351-200(4),

Operating Criteria-Explosive Gasses Control, and contain the regulations presented below.

(a) Owners and operators of all Municipal Solid Waste Landfill (MSWLF) units must ensure
that:
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(b)

(©

(@)

(i)

(iii)

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

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

The concentration of methane gas does not exceed one hundred parts per million

by volume of methane in off-site structures.

Owners or operators of all MSWLF units must implement a routine methane-monitoring

program to ensure that the standards of (a)(i) and (ii) of this subsection are met.

(M)

(i)

The type and frequency of monitoring must be determined based on the following
factors:

(A)  Soil conditions;

(B)  The hydrogeologic conditions surrounding the facility;

(C)  The hydraulic conditions surrounding the facility; and

(D)  The location of facility structures and property boundaries.

The minimum frequency of monitoring shall be quarterly.

If methane gas levels exceeding the limits specified in subsection (4) (a)(i) or (ii) of this

section are detected, the owner or operator must:

(i)

(i)

(iif)

(iv)

Immediately take all necessary steps to ensure protection of human health

including;

(A)  Notify the jurisdictional health department;

(B)  Where subsection (4)(a)(ii) of this section is exceeded, monitoring of the
off-site structures for compliance with subsection (4)(a)(iii) of this section;

(C)  Daily monitoring of methane gas levels unless otherwise authorized by the
jurisdictional health department; and

(D) The jurisdictional health department and/or fire department shall
determine the need for evacuation of buildings affected by landfill gas.

Within seven days of detection, place in the operating record, the methane gas

levels detected and a description of the steps taken to protect human health; and

Within sixty days of detection, implement a remediation plan for the methane gas

releases, place a copy of the plan in the operating record, and notify the

jurisdictional health department that the plan has been implemented. The plan

shall describe the nature and extent of the problem and the remedy.

The jurisdictional health department may establish altemative schedules for

demonstrating compliance with (c) (ii) and (iii) of this subsection.
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(d)  For purposes of this subsection, “lower explosive limit” means lowest percent by volume
of a mixture of explosive gasses in air that will propagate a flame at twenty-five degrees

centigrade and atmospheric pressure.

1.5.2 Air Quality Regulations

The Puget Sound Clean Air Agency (PSCAA) is the lead agency for permitting air emission
sources within King, Pierce, Snohomish, and Kitsap counties. PSCAA regulations are titled
Regulations I, II, and III. The agency also enforces many federal regulations, e.g. New Source
Performance Standards (NSPS), and New Source Review (NSR).

PSCAA Regulations. Regulation I contains general requirements for air emission sources such
as opacity and ambient emission standards, but also requirements such as NSR, pre-construction
permitting that does not require NSR Title V operating permit requirements, and continuous

emission monitoring rules.

Section 5.05(d) of PSCAA Regulation I requires annual emission reporting if air contaminants
are at or above designated levels. At the Hidden Valley Landfill, NOx is the only pollutant
potentially close to the designated threshold levels from the landfill gas flares. NOx emissions
were calculated for 1996, 1997, and 1998 and found to be 15, 20, and 20 tons, respectively, well
below the 25-ton annual limit. Since the landfill stopped accepting waste in 1998 and emissions
did not increase, it appears that the generation of landfill gas for Hidden Valley Landfill reached

a maximum and future emissions above Regulation I levels are not anticipated.

Regulation II consists of control requirements for VOCs from specific types of emission sources.

However, municipal landfills are not included by this regulation.

Regulation III specifies control standards and requirements for several hundred toxic air
pollutants (TAPs). This regulation requires a new source or modification to a source to assess its
emissions of TAPs with respect to air quality modeling and health related standards. The Hidden
Valley Landfill is subject to this regulation and TAP impacts were assessed in the Notice of

Construction for the flares and gas to energy facility.

NSPS. The New Source Protection Standards (NSPS) limit ambient emissions of non-methane
volatile organic compounds (VOCs) and are titled Standards of Performance for Stationary
Sources and Guidelines for Control of Existing Sources: Municipal Solid Waste Landfills
(effective March 1996). This rule requires new and existing landfills to satisfy specific
requirements for estimating annual landfill-derived, non-methane VOC emissions. The NSPS,
found in 40 CFR 60 Subpart WWW, establish standards for landfills that commenced
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Copyright 2001 Kleinfelder, Inc.



Bl KLEINFELDER

construction, reconstruction or modification on or after May 30, 1991 and before March 12,
1996, and have a design capacity equal to or greater than 2.5 million megagrams (Mg), or 2.5
million cubic meters. In June 1996, initial design capacity and emission reports for Hidden
Valley Landfill were submitted to the USEPA. The design capacity report estimated the landfill
would contain approximately 5.8 million Mg (approximately 6.5 million tons) of refuse at final
closure. However, construction of the East Lined Area commenced prior to May 30, 1991 and
therefore the 40 CFR 60 Subpart WWW NSPS standards are not considered applicable.
However, 40 CFR Subpart GGG may apply to Hidden Valley Landfill. LRI is currently
discussing the applicability of these standards to Hidden Valley Landfill with PSCAA. If
PSCAA requires emissions monitoring, the results should be included in the quarterly and annual

monitoring reports.

For reference, the major points of the NSPS are as follows:
 NSPS requires that a gas collection and control system be installed at the landfill within
30 months after a non-methane organic compound (NMOC) emission rate greater than or

equal to 50 megagrams (mg) per year is calculated.

« NSPS applies to landfills with a maximum design capacity of greater than or equal to
2.5 Mg.
« NSPS applies to disposal areas with:
- Active areas where in-place refuse has reached an age of at least 5 years.
- Areas closed or at final grade, where in-place refuse has reached an age of at least
2 -years.
« NSPS requires quarterly monitoring for methane concentrations at the surface of the
landfill. The concentration of methane must not exceed 500 parts per million (ppm).

« NSPS stipulates emission control requirements that include installing a gas collection
system and gas utilization or disposal system that achieves a 98 percent reduction of
collected NMOC emissions.

1.5.3 Consent Decree Requirements

Ecology proposed a Consent Decree for Hidden Valley Landfill in August 2000 to implement a
Cleanup Action Plan for the site. The Cleanup Action Plan describes cleanup activities that are
based on information in the Remedial Investigation Report, Hidden Valley Landfill Site
(February 1991) and the Feasibility Study Report, Hidden Valley Landfill Site (May 1992). The
proposed Cleanup Action Plan includes (in part) operation of the landfill gas control and

destruction system, monitoring for landfill gas, and maintenance of the final cover system.
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1.6 SITE PERMITS

Hidden Valley Landfill stopped accepting waste on December 31, 1998 and is now in post-
closure. In February 2001, the TPCHD issued a transition post-closure permit for the site.

The first landfill gas flare is permitted under Order of Approval/Notice of Construction (NOC)
No. 3229. This NOC requires a minimum flare temperature of 1,400 degrees Fahrenheit (°F),
and two emission source tests. Source testing was conducted in 1989 and 1990 by Amtest, Inc.,
Air Quality Division, Preston, Washington. The testing provided a comprehensive analysis of the
constituents in the collected landfill gas and in the flare emissions. Based on the test findings, the
flare emissions were within PSCAA’s performance standards for combustion sources.

The second landfill gas flare is permitted under NOC No. 5645.
The gas to energy facility is permitted under NOC No. 7578.

Copies of the transition post-closure permit and the facilities air permits are included in

Appendix D.

1.7 ROLES AND RESPONSIBILITIES

LRI shall be responsible for the implementation of this Gas Management Plan. LRI will provide
personnel or will subcontract the duties of monitoring and maintaining the gas extraction well
field, gas condensate collection/recirculation system, flare station, and gas to energy facility. A
third party will be contracted to perform monitoring of the perimeter gas probes and data
evaluation and reporting. Qualified personnel trained in the proper use and calibration of the
equipment and monitoring instruments will perform all monitoring and maintenance activities.
Compiled data and monitoring results will be reported to the TPCHD. If gas concentrations are
noted to be above regulatory standards at the property boundary or within any structure, the
consultant contracted to perform the monitoring will notify the TPCHD within 24 hours.
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A list of identified individuals and their phone numbers follows:

LRI
Greg Burrington
Operations Manager

Paul Thomas
Plant Manager, Gas to Energy Facility

John Pick
Environmental Technician

Kleinfelder, Inc.
Kevin Lakey
Project Manager

TPCHD
David Bosch
Environmental Health Specialist
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Office: (253) 847-7555
Mobil: (253) 377-2957
Office: (253) 846-1421

Office: (253) 847-7555

Office: (425) 562-4200
Mobil: (425) 766-9724

Office: (253) 798-6574
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2.0 GAS SYSTEM OPERATION AND MAINTENANCE

Landfill gas is constantly produced as buried refuse decomposes. Failure to remove landfill gas
results in a buildup of pressure within the landfill that, in turn, drives the gas outward either
through the surface or through surrounding soils. The landfill gas collection field is a system of
wells and piping through which the gas is extracted from the refuse and delivered to either the
flare station or the gas to energy facility for combusting. When a vacuum is placed on the field
using vacuum blowers, the gas moves from the refuse into the extraction wells, through the valve

assemblies and header piping, and to the flare station or gas to energy facility.

The Hidden Valley Landfill gas system is fully automated. Unless mechanical problems develop,
or the collection system is physically damaged, the system should operate continuously. After a
power failure, the system will automatically restart upon power restoration. Continual operation
of the gas system is essential to provide the required negative pressure to extract gas from the
landfill. Equipment outages must be addressed as soon as they are identified because system
interruptions can quickly result in gas build-ups and a noncompliance condition. Qualified
personnel trained in the proper use and calibration of the equipment will perform all maintenance

activities.
2.1 GAS EXTRACTION WELL FIELD

The gas extraction system consists of 120 vertical and two horizontal gas extraction wells and
valve assemblies, as well as the gas header piping (discussed in Section 2.2), and gas condensate

collection/recirculation system (discussed in Section 2.3).

A total of 120 vertical gas extraction wells are present at the landfill (Figure 1-3). The well
casings are installed into 24-inch—diameter borings drilled from 30 to 100 feet deep in refuse.
The well casings are fabricated from a combination of 3- and 4-inch, Schedule 40 or Schedule
80, polyvinyl chloride (PVC) pipe. The 4-inch well casing is slotted along the lower 60 percent
of the boring depth. Coarse washed drain rock is backfilled around the well screen to
approximately 2 feet above the top of the slotted interval. A bentonite well seal is installed above
the gravel backfill to minimize air intrusion. The 4-inch, slotted, PVC pipe is joined by a
telescoping slip joint to a 3-inch solid PVC riser protruding above the landfill surface. The slip
joint accommodates long-term refuse settlement and reduces stress points that could cause casing
failure. Native soil is backfilled around the well casing to the surface. A geomembrane boot is
installed to eliminate surface water infiltration and gas venting between the outside of the well
riser and the geomembrane liner. To prevent potential settlement stress between the liner and the
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well casing, the geomembrane boot is not attached to the exterior wall of the riser pipe. A
bentonite surface seal is placed just beneath the geomembrane liner to provide an additional

surface seal. A typical detail for a vertical gas extraction well is shown on Figure 2-1.
3

Efficient operation and maintenance of the gas extraction field is required to maintain minimum
methane quantity and quality conditions for operation of the gas flare and the gas to energy
facility and to control the escapement of gas from the landfill. This is accomplished by balancing
the well field such that landfill gas is extracted at approximately the same rate as it is generated.
If the collection rate is less than the gas production rate, the excess generated gas could escape
from the landfill, resulting in noncompliance and potentially hazardous conditions. If the
collection rate greatly exceeds the gas generation rate, air could be drawn into the landfill along
the landfill peﬁmeter and result in a subsurface fire or have other adverse impacts (see
Section 1.5.2). Gas generation rates within the landfill vary over time (see Section 1.3),
therefore, well field balancing will be an ongoing process.

The gas extraction rate from each well is controlled by an adjustment valve (PVC gate valve)
located on lateral piping that connects the wellhead to the gas collection header. In addition to
the adjustment valve, each well lateral is equipped with a sampling point to permit field
measurement of gas composition, static pressure, and extraction rates (velocity pressure). As the
valve is opened, the velocity pressure increases, corresponding to a greater flow of gas through
the pipe. If the velocity pressure is zero, there is no flow and the valve is likely closed.

Waming signs of an underground fire include unusual settlement of the landfill surface, the
presence of carbon monoxide (CO) in the landfill gas, or steam or smoke rising from a portion of
the landfill cover. If a fire is suspected, notify the operations manager and secure the safety of
any persons immediately endangered by the fire. Gas wells in the vicinity of a suspected fire
should be monitored, and any wells with a CO content greater than 50 percent should be closed.
Once gas extraction is discontinued, the CO content should gradually diminish as landfill gas
displaces the oxygen and asphyxiates the fire. It is the refuse, not the landfill gas that is burning.
After the fire is extinguished, the landfill cover may require repair as described in the Post-

Closure Manual.

22  GAS COLLECTION PIPING SYSTEM

Above-ground collection headers constructed of PVC piping convey the extracted landfill gas to
either the flare facility or the gas-to-energy plant (see Figure 1-3). The headers are installed
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directly on the landfill surface and are valved such that all or a portion of the extracted gas can
be routed to either the flare station or the gas to energy facility. When both the flare and gas to
energy facility are operating, it is important to ensure that the valves separating the header
systems are kept closed so the blowers do not “pull” against each other. Typically, gas from the
East Lined Area and the interior portion of the unlined area is routed to the gas to energy facility,
and gas from the perimeter portion of the unlined area is routed to the flare station. The header

piping can be rerouted at any time as long as gas migration is controlled.

The collection pipe sizes are based on the system’s projected flow rates during peak production
conditions. Using these maximum flow conditions, pressure loss calculations were performed to
determine the system’s total flow rate and pressure requirements for sizing the centrifugal
blowers. Short lengths of flexible piping are installed at strategic points along the headers and
laterals to accommodate differential settlement and thermal expansion and contraction of the
piping system. The piping system is sloped to allow gas condensate to gravity drain into the gas
extraction wells and to discharge points located at intervals along the header system (see
Section 2.3).

During system operation, the collection piping should be inspected regularly. This inspection is
typically performed during well monitoring. Components requiring occasional maintenance,
adjustments, or replacement include throttle valves, labcock valves (sample ports), expansion
joints, well laterals, and condensate sump connections. Differential settlement may alter the
slope of the pipe and affect condensate drainage. Realignment may be required as surface
features change over time. Thermal expansion and contraction, as well as settlement may cause
leaks around the flexible couplings or pipe joints. Prompt repair of collection field problems is

required to maintain an effective collection system.

Sampling ports and system control valves also require regular inspection. All sampling ports
must remain closed or sealed unless they are being tested. This will help limit the amount of
oxygen that is mixing with the methane gas, in turn improving the quality of gas. Valves in the
collection field must be in working order to regulate the amount of negative pressure that is

exerted on the collection field.
2.3 GAS CONDENSATE COLLECTION / RECIRCULATION SYSTEM

Landfill gas production is an exothermic process that results in the generation of a warm
saturated gas. When extracted to the landfill surface, the gas cools inside of the collection piping,
causing water vapor to condense and form gas condensate. Over time, uncontrolled condensate
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accumulating within low elevation points along the collection piping could restrict or block gas
flow, rendering the system inoperable. To alleviate this condition the gas collection pipes are
sloped such that gas condensate gravity drains back into the gas extraction wells and to discharge

points (condensate drains and sumps).

Six condensate drains are located over the East Lined Area. The drains are designed to discharge
gas condensate into the refuse. The drains consist of an atmospheric water trap within a larger-
diameter screen. The water trap permits the condensate to gravity drain from the header system
(which is under negative pressure). As the condensate builds up, it overflows the water trap and
discharges into the refuse through the screen. A typical detail for a gas condensate drain is

shown on Figure 2-2.

Ten condensate sumps are present over the unlined portion of the landfill. The sumps collect
condensate and pump it to a leach line located over the East Lined Area (see Figure 1-3). The
sumps (for the most part) are former condensate drains. The drains were constructed with a
drain pipe outlet rather than a screen. The pipe outlet was plugged when the drains were

converted to sumps.

Each condensate sump includes an air-operated positive displacement SOLO Model SP 4000
pump manufactured by QED Environmental Systems, Inc. The operations and installation
manual for the SOLO pumps is provided in Appendix C. The SOLO SP 4000 pumps can pump
at a maximum rate of 4.5 gallons per minute (gpm), provide a maximum lift of 200 feet, and will
handle the maximum expected condensate volumes. The pumps measure 3-inches in diameter
and are 48-inches in length, easily fitting inside the 16-inch diameter sumps. The pumps
automatically cycle based on the depth of condensate in the sump. Each pump has been set to
cycle when the condensate reaches a depth of approximately 2 to 3 feet. As a precaution, the
pumps are set to pump before the condensate level reaches the capped drainage outlet.

Check valves are installed on each pump discharge line to prevent condensate backflow into the
sump. The pumps can be easily removed for maintenance by disconnecting the brass quick-
disconnect coupling located on the air supply line and lifting the pump from the sump. The
condensate discharge line is connected to the pump through a pitless adapter. As the pump is
being lifted out, the pitless adapter disengages and, with the check valve, the condensate

discharge line is prevented from backflowing into the sump.
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Compressed air to operate the pneumatic pumps is delivered via a 1-/2-inch diameter SDR 11
high-density polyethylene (HDPE) line from an air compressor located in the leachate
pretreatment facility. The compressor is a Gardner-Denver, Model EJBRFB, which provides
compressed air for the leachate facility. It is rated for 100 standard cubic feet per minute (scfm)
at 125 psi. When operating, the pneumatic condensate pumps require an operating pressure of 40
to 100 pounds per square inch (psi), and approximately 1.75 scfm of air per pump. If all ten
pumps operate simultaneously, approximately 18 scfm of air would be required. However, the
actual demand will be closer to 2 to 4 scfm, since the pumps will be cycling periodically.

Condensate is pumped from the condensate sumps through a 1-%-inch diameter SDR11 HDPE
discharge line to a perforated 1-%:-inch diameter SDR11 HDPE leachline that allows condensate
to percolate into the refuse over the East Lined Area. The 206-foot long leachline was
constructed in a 2-foot deep, 3-foot wide gravel-filled trench. The leachline is perforated with
3/16-inch-diameter holes at 3-foot spacings. The design will minimize clogging and force the

condensate to be distributed over the entire length of the drainfield.

Automated monitoring of condensate flow volumes and/or pump cycling is not considered a
necessary component of the condensate recirculation system. As such, flow meters or pump
cycle counters are not included. Proper operation of the condensate pumps will be confirmed

during monthly observations (see Section 3.2).

The condensate collection/recirculation system requires minor periodic maintenance as parts
become worn and need replacement. A parts list is included in Appendix C. Personnel
performing maintenance and/or monitoring work at the sumps, should be aware that although the
sumps are connected to the gas extraction system by negative pressure, there remains a potential

that landfill gas could build up within the sump.

Turning the main air supply valve off can shut down the entire condensate recirculation system.
This valve is located inside the southwest corner of the leachate pretreatment facility. After
turning this valve off, it may take 20 to 30 minutes to bleed off air pressure in the condensate
recirculation system through one quick-connect coupling vented to the atmosphere. Each
individual condensate sump can be taken offline for maintenance by disconnecting the quick-
connect air supply line and lifting the pump assembly out of the sump. If the condensate
collection system must be down for more than 48 hours, provisions must be made to pump the

sumps manually to avoid condensate blockage or sump overflow.
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Air supply for the condensate recirculation system is provided by an air compressor located in a
small outbuilding located in the northeast comer of the leachate pretreatment facility. This air
compressor is also used for minor air requirements in the leachate pretreatment facility. As such,
the compressor should always be running. However, the following procedure is provided for

condensate recirculation startup assuming the compressor has been shut down:

1.

With power to the leachate pretreatment facility, close the air suppiy valve at the end of
the air compressor storage tank (Valve 1) and turn the air compressor breaker switch to

the “ON” position.

Using the control box on the front of the air compressor, regulate the outlet pressure to

maintain between 80 and 100 psi.

Slowly open the valve at the end of the air compressor storage tank (Valve 1) to a fully
“OPEN” position. This will pressurize the air supply line to the leachate pretreatment
facility. Slowly open all valves up to Valve Number 13 within the leachate pretreatment

facility. (See Figure in Appendix C).
Slowly open the main supply valve to the condensate recirculation system (Valve 13).

Check the air pressure at each sump location using a hand held air pressure meter and the
quick-connect riser at the top of the sump. The air pressure must be between 40 and 100

psi for the pneumatic pump to function.

Connect the flexible 3/8-inch diameter hose with quick-connect coupling to the pump.
The pump is now on line. Once the condensate reaches the pre-set level above the bottom
of the pump (below the sump-capped outlet pipe), the pump will automatically turn on
and discharge condensate into the main collection line.

System maintenance for the air compressor should include the following:

Oil change and parts/belt inspection (replacement as necessary) on the air compressor
every 1,000 hours, and check pressure relief valve every 2,200 hours, replacing as
necessary.

The pressure regulator filter on the air-drying unit should be checked to verify that it is
automatically draining every 1,000 hours, and be replaced as necessary.
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24  FLARE STATION

The flare station includes the mechanical and electrical equipment and the controls necessary to
actively extract landfill gas and discharge it into the flare for disposal. The primary components

consist of a scrubber, two blowers, two enclosed ground flares, and a motor control center.

Continual operation of the flare facility is essential to provide the required negative pressure to
extract gas from the landfill. Equipment outages must be kept at a minimum as system
interruptions can quickly result in gas build-ups and potentially 2 noncompliance condition. If a
prolonged failure occurs, adjustments must be made to the collection field to route the gas to the
gas to energy facility and maintain a negative pressure on the landfill (see Section 2.6). Trained
personnel consistent with the manufacturer’s recommendations for the various components must

perform operation and maintenance of the gas to energy facility.

Scrubber. A scrubber, or knockout vessel, is used before the gas enters the blower(s) to remove
excess moisture and particulate matter. Without the scrubber, the moisture and particulate matter
in the gas stream could be both corrosive and abrasive to the interior of the blower housing and
impeller. The scrubber is an enlargement in the piping diameter that reduces gas velocity as it
passes through. The gas enters the vessel tangentially, causing the gas to flow spirally.
Centrifugal forces cause the moisture droplets and any particulates to impinge on the inside wall
of the scrubber and settle on the bottom. Condensate accumulations drain from the scrubber into
a condensate drain located near the blower pad. The scrubber is equipped with a removable bolt-

on cover to permit inspection and cleaning.

Blowers. The flare station includes two Hoffman Multistage Centrifugal Blowers, with 75-
horsepower (hp), 3,600 RPM motors. The blowers provide the negative pressure and flow
capacity to extract gas from the landfill. One blower operates continuously and the other
provides 100 percent backup capability. Blower usage should be alternated monthly.

Landfill Gas Flares. After exiting the blower, the gas is fed into one of two enclosed-flame
landfill gas flares, discharged and incinerated through a bumer head assembly. The flare
purchased in 1989 is a refractory-lined, cylindrical vessel measuring 9 feet in diameter by 40 feet
in height manufactured by LT. McGill Pollution Control Systems, Tulsa, Oklahoma. The flare
purchased in 1994 is a refractory-lined cylindrical vessel measuring 8 feet in diameter by 40 feet
in height, manufactured by John Zink Company (which acquired the former L.T. McGill
Pollution Control Systems), Tulsa, Oklahoma. Flare dimensions are based on the projected
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maximum flow rates determined for the gas collection system. At maximum flow conditions, the
height of the flame within the flare is limited to approximately 85 percent of the flare height to
provide a completely hidden flame. The main flame is ignited by a propane-fueled pilot flame
activated by the system’s automated controls. The flare is equipped with a flame arrestor
installed at the inlet to prevent flame propagation and possible damage to the blowers and gas

piping.

In accordance with PSCAA permit requirements, the flare operating temperature must be
maintained above 1,400 °F. Flare operating temperature is maintained by controlling the ratio of
landfill gas to combustion air by two louver panels located 180 degrees apart at the base of the
flare. A thermocouple, installed near the top of the flare, monitors the flare’s interior stack
temperature, which is displayed on a digital Honeywell UDC-2000 mounted within an electrical
enclosure at the flare base. At each flare, one of the two louvers includes an automated
adjustment system to maintain a constant operating flare temperature of approximately 1,500 °F.
The combustion temperature should never exceed 2,000 °F as damage to the flare’s refractory
and thermocouple can occur. If major adjustments to the gas extraction well field increase or
decrease the gas flow rate, the louver system may require readjustment. In addition, the louvers

may require adjustment to avoid creating excessive noise and vibration.

System Controls. Gas system operation is controlled by a flame safeguard system and an
ultraviolet (UV) flame scanner mounted on the flare stack. The scanner senses UV emissions by
the interior flame and sends a continuous milli-amp signal to the flame safeguard circuit mounted
within the motor control center (MCC). A sudden loss of UV emissions triggers an interruption

in the multi-amp signal, and the system controls shut down the system and activate an alarm.

System Startup. Gas collection system startup is initiated by a switch located adjacent to the
MCC. When initiated, an automatic ignition sequence begins with the opening of a solenoid
valve installed on a propane line leading to a pilot burner within the flare. An electronic igniter
then lights the pilot flame. Within a few seconds, the blower(s) start up and begin feeding landfill
gas to the main burners. Once main flame ignition occurs, the flame scanner immediately senses
the UV emissions and shuts off the pilot system. During typical operation, if the UV scanner
loses proof of main flame, the system initially activates the pilot system one time in an attempt to
relight the main flame. If unsuccessful, the blower(s) shut off, and the automated controls lock
out. To relight the system, the controls must be manually reset before the system can be
restarted. This is a safeguard feature to prevent the ignition system from continuously recycling
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in an attempt to reignite the flare. After a lockout, the operator should investigate and identify the
source of the problem before restarting the system. The flare is also equipped with a high
temperature alarm feature that shuts down the system if the flare temperature reaches 1,800 °F.

Temperatures in excess of this could damage the flare components.

System Maintenance. The mechanical equipment within the flare station requires regular
servicing in accordance with manufacturer’s recommendations. Typical maintenance activities

for the flare station include the following:

« Lubrication of the bearings installed on the blowers and motors.

« Periodic inspection and replacement of any belt drives used for equipment operation

« Removal and cleaning of the flame arrester internal bank (if not periodically cleaned, it
could become obstructed by particulates or other suspended debris in the gas stream,
resulting in a loss of system pressure).

« Replenishing the contents of the propane tanks used for the pilot flame.

« As needed, cleaning or repainting of the various mechanical and electrical components.

« Periodic cleaning of UV scanners.
2.5 GAS TO ENERGY FACILITY

The landfill gas to energy plant is a highly sophisticated facility that includes the mechanical and
electrical equipment and the controls to actively extract landfill gas and convert it into electrical
energy. Operation of the gas to energy facility requires a full-time staff person. Detailed
descriptions of the facility components and operation parameters are beyond the scope of this
document. However, a brief description is included here to provide a basic understanding of

system operation.

The primary components of the gas to energy facility consist of filters, a scrubber, a centrifugal
blower, a chiller, three generators with radiators and mufflers, and a motor control center, as well

as a transformer and utility relay. Presented below is a brief summary of system components.

As with the flare station, continual operation of the gas to energy facility is essential to provide
the required negative pressure to extract gas from the landfill. Equipment outages must be kept at
a minimum as system interruptions can quickly result in gas build-ups and potentially a
noncompliance condition. If a prolonged failure occurs, adjustments must be made to the
collection field to route the gas to the flare facility and maintain a negative pressure on the
landfill (see Section 2.6). Trained personnel consistent with the manufacturer’s
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recommendations for the various components must perform operation and maintenance of the

gas to energy facility.

Filters. A horizontal filter, manufactured by Highland Power Corporation, is used to initially
filter the landfill gas. A coalescing filter, manufactured by Perry Equipment Company, is used as

a final step to remove moisture and particulate matter.

Scrubber. After passing through the horizontal filter, the landfill gas next encounters a stainless

steel scrubber that is used to remove moisture and particulate matter.

Blower. The blower consists of a Hoffman 1500 standard cubic feet per minute (csfm)
centrifugal blower with a 100 horsepower (hp) variable speed motor. Two positive displacement

blowers are available as a back up.

Chiller. Landfill gas enters the blower at a temperature of approximately 80°F to 120° F and
exits at approximately 120 to 140°F. After exiting the blower, a refrigeration chiller,
manufactured by the Thermotech Corporation, is used to reduce the temperature of the gas to

approximately 90°F.

Generators. After passing through the chiller and the coalescing filter, the gas enters a manifold
that is connected to three CAT 3516 generators capable of producing 950 kilowatts (kW) each.
The generators are equipped with radiators and mufflers.

Transformer and Utility Relay. Generated electricity is transmitted to Puget Sound Energy
(PSE) via a transformer located outside the gas to energy building. A utility relay is included to
shut down power transmission when there are interruptions in the power service.

System Controls. A programmable logic controller (PLC) controls facility operation.

2.6 GAS SYSTEM BACKUP

Currently only one of the two ground flares is required to combust the volume of gas routed to
the flare station. If one flare malfunctions, the second flare can be utilized. The flare station also
includes backup blower capacity. If a system failure at the flare station is such that neither flare
can operate, adjustments must be made to the collection field to route the gas to the gas to energy
facility and maintain a negative pressure on the landfill. If the primary blower at the gas to
energy facility fails, two back-up blowers are available. If for any reason the gas to energy
facility should be shut down, adjustments must be made to the collection field to route the gas to
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the flare station until the gas to energy facility is returned to operation. These procedures will
prevent gas build-ups and possible hazardous conditions or noncompliance.

2.7 GAS MONITORING PROBES

Gas monitoring probes are installed in the subsurface to evaluate the performance of the gas
collection system (to check for gas migration in the subsurface) and to assess the site for

compliance with gas control requirements at the property line (see Section 3.5).

The Hidden Valley Landfill has 22 gas probes installed around the landfill (see Figure 1-3). The
probes consist of a 6-inch-diameter boring drilled to depths ranging from 37 to 160 feet, with a
bottom elevation approximately equal to the bottom of the refuse. Each boring contains either
one, two, or three solid, %-inch PVC pipes connected to an 18-inch length of }2-inch, slotted
PVC pipe which serves as the sensing tip. The installed elevations of the sensing tips vary to
permit combustible gas monitoring within the native soils at differing elevations or geologic
formations. Gravel is placed around the sensing tip of each probe, and the boring is backfilled
with low permeability bentonite seals to isolate gravel cells from the atmosphere. The probes are
labeled with stamped brass tags and secured within lockable security casings. Figure 2-3 presents
a typical multi-completion gas probe detail. Boring logs and construction details for the gas

probes are included in Appendix A.
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3.0 SYSTEM MONITORING REQUIREMENTS

System performance monitoring and compliance monitoring are necessary to ensure a properly
functioning landfill gas control program. System performance is evaluated by periodic
monitoring at the gas wells, gas probes, flare station, and gas to energy plant. Compliance
monitoring consists of periodic checks of gas probes and on-site structures to determine site
compliance with regulatory standards for gas control. In addition, emission testing may be
required by PSCAA to assess compliance with air quality standards. Qualified personnel trained
in the proper use and calibration of the monitoring instruments should perform all monitoring
and maintenance activities. Example field forms for use when monitoring the gas system are
included in Appendix B. All field forms will include the date, time and a description of weather
conditions at the time of monitoring, the name of the person conducting the monitoring, and the

monitoring results.

3.1 GAS EXTRACTION WELL FIELD MONITORING

Gas extraction wells are monitored to ensure that gas collection rates are maintained (balanced)
as needed for gas control. The Hidden Valley Landfill well system is currently monitored
monthly. However, the monitoring frequency may be reduced as areas of the landfill become

stable and gas generation rates decline, or increased if the system becomes unbalanced.

During each well-monitoring session the gas composition and pressure (both static and velocity)
will be measured. Gas composition is measured using a portable, combustible gas/oxygen
detector as described in Appendix D. Under normal gas control system operations, the methane
and carbon dioxide content of the extracted gas should each range from 30 to 50 percent by

volume, with an oxygen content of less than 2 percent.

Pressure measurements are used to determine the amount of gas flowing inside a pipe. Two
types of pressure measurements are collected: static pressure and velocity pressure. Static
pressure is related to gas transmissibility and moisture content of the refuse around the well and
the amount of negative pressure (vacuum) applied by the blowers. When gas is actively
withdrawn from the system, typical negative pressures should range from less than -1.0 to -40.0
inches of water column. The only time there should be a positive static pressure in a header is
when the blowers are not operating or when the associated valves are closed. In this case the
static pressure reading indicates pressures within the landfill. If zero static pressure is measured,
it may indicate that a pipe is broken and open to the atmosphere (the atmosphere is considered
zero static pressure). Velocity pressure is measured on lateral well connectors, header pipes and

at the flare station and gas to energy facility to determine the amount of gas flow at a particular
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location. The velocity pressure is always zero if there is no flow. As the flow increases, the

velocity pressure will correspondingly increase.

Pressure is measured using either a digital manometer or a gauge (See Appendix D). Each
instrument indicates pressure in inches of water column. Before taking pressure readings, be sure
to zero the instruments. Open the labcock before connecting the instrument tubing to allow any
gas condensate to evacuate. Digital manometers have positive and negative ports. Connecting a
tube from the positive port to the sampling point will indicate the true static pressure on the

display.

If velocity pressure is taken using a pitot tube, the top leg of the pitot tube should be connected to
the positive port on the digital manometer. The horizontal leg of the pitot tube should be
connected to the negative port. The pitot tube is then inserted into the center of the gas pipe in
the upstream direction, so that gas flow rushes into the hole on the lower horizontal leg of the

pitot tube.

When the pitot tube is inserted into the gas pipe, gas condensate may enter the tube. This may
require that the pitot tube be shaken or blown out and the reading double-checked. Pitot tube
readings are taken where the gas stream is straight and smooth rather than immediately
downstream from valves and elbow fittings. The flow rate is calculated by taking the square root
of the velocity pressure and multiplying the result by a factor based on the pipe diameter as

shown on Table 4-1.

An example well field monitoring form to be completed monthly is included in Appendix B.
This form is for performance monitoring purposes only and does not require inclusion in

quarterly monitoring reports.
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Table 3-1
Gas Flow Rate Conversion Chart
Hidden Valley Landfill, Pierce County, Washington

Pipe Diameter in Inches Flow Factor
2 79
3 178
4 317
6 719
8 1248
10 1969
12 2792
Notes:
1. To determine gas flow rate, multiply the square root of the velocity pressure by the flow factor.
2. Velocity pressure is in units of inches of water column.
3. Pipe area based on Schedule 40 PVC pipe.

3.2 GAS CONDENSATE COLLECTION / RECIRCULATION SYSTEM
MONITORING

The condensate collection/recirculation system should be inspected on a monthly basis. The
inspection will include confirmation that the pump is running at each sump location, and visual
observation for leaks. If a pump is not working, it should be repaired or replaced as soon as
possible and the accumulated condensate should be removed using a vactor truck and transported
to the leachate treatment system for disposal. If the leach line fails (clogs), the discharge line
pressure will be such that the sump pumps will cease operating. If the discharge line breaks,
condensate will be noticeable through staining of cover soils and/or odors. An example
inspection form to be completed monthly is included in Appendix B. This form should be
included in the quarterly monitoring reports (see Section 4). On an annual basis, the system will

be pressure tested and the results reported to the TPCHD.
3.3 FLARE FACILITY MONITORING

The flare facility will be monitored at least monthly for combustion temperature, gas
composition, and flow rate. In accordance with PSCAA permit requirements, the flare operating
temperature must be maintained above 1,400 °F. The temperature is monitored by a
thermocouple, installed near the top of the flare, and read using a digital Honeywell UDC-2000
mounted within an electrical enclosure at the flare base. Gas composition and flow rate are
measured in the same manner as for the extraction wells (see Appendix D). The flow rate is

measured using either a thermal anemometer or a pitot tube and manometer. A lean mixture of
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methane can cause improper combustion within the flare, resulting in poor flare performance. An
example form for recording flare operation data is included in Appendix B. This form is for
performance monitoring purposes only and does not require inclusion in quarterly monitoring

reports. In addition, the volume of gas consumed at the flare will be recorded monthly.

34 GAS TO ENERGY FACILITY MONITORING

As noted in Section 2.5, operation of the gas to energy facility requires a full-time staff person.
Detailed descriptions of the facility components and operation parameters are beyond the scope
of this document. However, the landfill gas technician should ensure that the volume of gas

consumed at the gas to energy facility is recorded each month.
3.5 GAS PROBE MONITORING

The Hidden Valley Landfill gas probes are currently monitored monthly. Gas probes GP-1,
GP-10 and GP-11 are located within the interior portion of the landfill property and are used to
monitor performance of the gas system. The remaining gas probes are located along or near the
property line and are considered compliance probes. Gas probes GP-20, GP-21, and GP-22 are

located off-site and will not be monitored unless off-site subsurface gas migration is suspected.

The gas probes are monitored for the percentage of methane, carbon dioxide, and oxygen, as well
as static pressure. The concentration of methane is not allowed to exceed the lower explosive
limit (LEL) of 5 percent methane by volume, at the property line or beyond
(WAC 173-351-200[4][a][ii]). Ideally, the probes should show no trace of landfill gas, while the
oxygen should be approximately 21 percent as air. The presence of any methane concentrations,
even if below the regulatory standards, should be a concern. If methane is detected in any gas
probe above 5 percent methane by volume, the TPCHD must be notified as outlined in Section 4
and the negative pressure applied to the adjacent extraction wells should be increased to
recapture the gas. Static pressure readings should be zero or slightly negative. An example gas
probe monitoring form is included in Appendix B. This form is to be included in the quarterly
monitoring reports (see Section 5). Detailed procedures for gas probe monitoring are included in

Appendix D.
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3.6 BUILDING MONITORING

The interiors of on-site structures will be monitored quarterly to assess compliance with
regulatory standards. The concentration of landfill gas is not allowed to exceed 25 percent of the
LEL in the interior space of any on-site structure (WAC 173-351-200[4][a][i]). The monitoring
will be performed in the early moming and will include the inhabited space, as well as any crawl
space areas. If monthly probe monitoring detects methane concentrations in probes located near
on-site structures, the building interior will be checked. The following on-site structures, shown

of Figure 2, will be monitored:

Main Office

Maintenance Building
Guard Post

Pay/Scale Booth

Recycle Building

Leachate Treatment Building
Gas to Energy Building
Transfer Station Building

An example building monitoring form is included in Appendix B. This form is to be included in

the quarterly monitoring reports (see Section 5).

Monitoring of off-site structures is required if odors are reported in the structures or if methane is
detected at the property boundary and adjacent structures are present. Landfill gas
concentrations of no more than 100 parts per million (ppm) by volume are allowed in off-site
structures (WAC 173-351-200[4][a][iii]). If off-site monitoring is necessary, appropriate
instrument calibration will be performed to ensure the 100 ppm standard can be measured.
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4.0 RECORD KEEPING AND NOTIFICATION REQUIREMENTS

Copies of all landfill gas system monitoring data must be kept and filed in the site's Operating
Record. Gas probe and building monitoring results will be faxed to the TPCHD on a monthly
basis. Copies of monitoring data for the gas probes, condensate sumps, and buildings will be
submitted to the TPCHD on a quarterly basis as part of the quarterly monitoring report. The
volume of gas consumed at both the flare station and the gas to energy facility will be recorded

on a monthly basis.

If methane is detected in any gas probe above five percent by volume, LRI will immediately take

all steps necessary to ensure protection of human health, including the following.

« Notify the TPCHD within 24 hours (by Consultant)

. Adjust the adjacent extraction well field to recapture the gas

« Monitor the probe(s) daily until gas concentrations decrease to below five percent by
volume

« Monitor nearby buildings (if present)

If methane is detected in any structure above the performance standard of 25 percent of the LEL,
LRI will immediately take all steps necessary to ensure protection of human health, including the

following.

« Notify the TPCHD within 24 hours (by Consultant)

« Evacuate the affected structure(s) as determined appropriate by the TPCHD and the Fire
Department

« Adjust the adjacent extraction well field to recapture the gas

« Monitor the affected structure(s) daily until gas concentrations decrease to compliance
levels

« Monitor adjacent off-site structures (if present)

Within 7 calendar days of a detection exceeding regulatory limits, the methane levels detected
and a description of the steps taken to protect human health and correct the situation will be

placed in the site's Operating Record.

Within 60 days of detection exceeding regulatory limits, a remediation plan must be completed
and implemented. The TPCHD will be notified that the plan has been implemented and a copy of
the remediation plan will be placed in the site's Operating Record.
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PROJECT Thun Field Landfill Site Page__1 of 4
Locatlon Northern Property Line Borlng No. __M#-17S (GP-1 a, b, ¢)
Surface Elevatlon__548 ft. (msy) : Drilling Method Air Rotary - g«
Total Depth 154 feet. Drilled By _Haves Well Drillinc co.
Date Completed ___6/30/87 Logged By _Kevin G. Rattue
ova/ SAMPLE
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6__ r--—' n -Tn NO.‘ TYPE
s I B s
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ﬁb Sweet-Edwards/ EMEON, Inc. o | BORING LOG.

Pea Gravel

Bentonlte Seal

PROJECT Thun Field Landfill Sjte Page_2_of )
Boring No. MW-17§
ova/ SAMPLE . ’
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reapinGs| (FEET cuauTY |
N NO.| TYPE i
°o [ 4 Luo o] GW
b o ol o {1 - 35 i Sand, poorly graded subanqular
% S °d gravel; 1/4 inch to.l inch
ol [4L o]l diameter; some silt; moist
Pt [l (OUTWASH. )
oo []fe]ls
ooﬂ ) I oo' o 8 G b
(-] L °o =] 40 ra
%4 ][ -
L o o °! ro
0® L ([ o]l
° o | o =
ooo 0‘ °°1 ’
4 | 9 |Grab
nooo . ’o‘ o ° F° - 45 =
o
oﬂd ol{ (-] ﬂd
oo = L oo ol
bo | &lo| © ¢
0] 51 ° o | . Trace
:Io":l 0 °o A Metha-
bo | Elof £ ¢ 10| Grab
ol ol{felp . 50
: of >' o|]|® ®
:ao o o‘ °°l D‘ z
o)l £l {Polp
o o Qp ° o
%o _|."-' {Lo|p. 852': increasing gravels;
BREIERIR subangular to angular;
%o o|le L 11| Grab | 1/8 inch to 2 inch diameter;
° 44 °/ P ¢ 55 - i
-} o b p -
oO ! a2
@ ° .1 ﬂo 3‘:
ao 'o‘ o‘ :
29 el 12| Grab
ol [bel[s L 60
oo :’, 1 [ g
:,"* P 4 P d
1='o"c:1 ¥ Y
4
7] bl
/ /2 '4 13 |Grab
/ 9 4‘: - 65 @ 65': wet.
/ A @
’ 12
7Rk
A0
/ V] o
/] ]~
7RIk SR
1 4_, i 14 |Grab .
s ‘: g0 70 @ 70': some scattered boulders.|Methan-
% o d ol =
Oo o 0 ¢ g
o of ) ol T
%o 4 L9l oy
Do ord -] :‘

cP-\, st 4



Pea Qravel

Bentonite Seal

rf. —Sweet-Edwards/ EMCON, Inc. BORING LOG

PROJECT Thun Field Landfill Site Page_3 of.('
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Thun Field L i i
PROJECT andfill Site Page_4 Ol___l
Borlng No. MA-17S
ova/ DEPTH SAMPLE |
WELL DETAILS TIP | (FeET) SYMBOL LITHOLOGIC DESCRIPTION &:TER
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2/ some silt; slightly moist. Methare
.:/ (33 -138')
@ -
@ ‘_// 24| Gra ' I
L oo 120
o0
Doo
Dooﬂ
(- -]
(-]
ES; 25| Gr
oo 125
O°°
o°oc
-N-
. Po?® - i
B |
@l 2o 26| Gr --—- becoming very wet; grading to
Gf e ¢ 130 gray brown; gravels well S.W.L. *
§°° o sorted, 1/2 inch to 3 inch
P o°, diameter; saturated.
°°
oo o° i
b S 4 - 27| Gr Conductit:
oooo 135 . =2150
ooo‘ T= 23°C
gaoo pH=7.6
ol oo
ho ° -1 o »
deq Boo S0’ 2| sandy Gravel: (138'-B.0.B.)
Slee —1o LR 28| Gr °.§i?- od =" increasing coarse sand;
oo t—°% - 140 g’g"o J becoming increasingly poorly
q"’;o: :"ooooo 0.0 5%" sorted gravels; 1/2 inch to
00:’0:;0"0‘ oocg: 1 inch diameter; saturated.
a’o°o.:°o°°°o :: 00 o
= R = T P%o 2%
0o E=° 00 29| GrakPo o0 o
Thoo":' 959 - 145 oo'oooou
NP o PO o 21 000 2 o
qe o—,0 ° °e 0%0
:‘i""‘"‘o:"o .q:oo:
—p : —>0 2 o4 o? °¢°°
¢§°o°=°° ° °o°°o°o<
o0 —_ oo
of ¢ = et 30| Gralf %%, ‘o — ‘Conducti
=lala— a%a L 150 02%0,° =1530
uoo o
2// pe , 00 T=21
s % °°o°°°°° pH-7. =
m_] ﬁ °°°oo°: ’
o 0 : .
= °°:a°30c Boring terminated at 154 feet. |
SZA-306-02¢



’ ! Sweet-Edwards/EMCON, Inc. ' " BORING LOC

) PROJECT Thun Field Landfill Site Page_1_of_4_
Location __(SEE Figure) Boring No. __ 682 B
Surface Elevatlon_2approx. 545.5 ft. (MsL) Drilling Method __Air Rotary —
Total Depth 120 feet. Drilled By Hayes Well Drilling Co.
Date Completed _07/01/87 Logged By __Kevin G. Rattue -

ovN SAMPLE
WELL DETAILS | TIP | DEPTH LITHOLOGIC DESCRIPTION b fodlli
READINGS| (FEET) QUALITY
NO.{ TYPE
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Sweet—-Edwards/ EMCON, Inc.

BORING LOG

PROJECT __Thun Field Landfill Site Page_2 of_4
=
Boring No. GP-2 )
OVvAS SAMPLE
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LOG OF EXPLORATORY BORING

PROJECT NAME Hidden Valley Landfilt BORING NO. GP-23 (6P-13)
LOCATION North Property Line PAGE 10F7
DRILLED BY Layne Environmental REFERENCE ELEV.
DRILLMETHOD  Revrs Air TOTAL DEPTH 123.00°
LOGGED BY G. S. Mack DATE COMFPLETED 6/27/91
SAMPLING | PID Blows | goa | .o |@LiTHo-|  weLL LITHOLOGIC - -
METHOO |(in ppm) [ PER Sug | =17 | 4| woGic| oeTalLs DESCRIPTION
AND foor | 8&2 | bz | | corumn
NUMBER a3
A ¥ 3 H 0 - 18.0 feet: SILTY SAND (SM) with cobbles;
i ¥ : {1  moderate yellowish-brown, grayish-brown;
i ¥ ' " mostly fine SAND (50%) with few coarse to
i _FlE : 3 medium; some non-plastic fines (40%); few
B it 2 : gravel (10%); cobbles subrounded and up to 5
i _ ¥ s 3 inch in size; dry; well graded.
1 T S B R E
y ZHEEE B BB
2 C gl |
j 2L i
i T HE @ 12.0 feet: increase in cobbles to S-inch.
i — @ 13.0 feet: change to grayish-brown
3 - SN §
5 71 ;
| L ; @ 16.0 feet: change to yellowish-brown.
i ] 18.0 - 22.0 feet: GRAVELLY SAND (SW);
i 3 medium grayish -brown, mostly fine to coarse
B : sand (55%); some gravel (40%), subangular to
20 subrounded; trace of fines; moist, well
REMARKS
All samples arc grab samples. C.G. = combustible gas.
| SWEET-EDVARDS/EMCON 102-01.35.GP23.28/5d:2.7/12/91 |
GP-3. L\t 77



LOCATION

LOG OF EXPLORATORY BORING

PROJECT NAME  Hidden Valley Landfill

North Property Line

DRILLED BY Layne Environmental
DRILL METHOD  Revrs Air
LOGGED BY G. S. Mack

BORING NO.

PAGE

REFERENCE ELEV.
TOTAL DEPTH
DATE COMPLETED

GP-23 (6P-3)
20F17

123.00’
6/27/91

SAMPLING | PID
METHOD | (Cin ppm)
AND
NUMBER

LITHO- WELL
LOGIC | OETAILS

COLUMN

BLOWS
PER
Foor

GROUND
WATER
LEVELS
DEPTH
IN FT.
SAMPLES

LITHOLOGIC - -
DESCRIPTION

NO CG. |

graded.

i

-

——

[
N lwwIJJ_
il

NO CG. |

— 35

NO C.G. |

P o NN L
1y

17220 - 410 fect: SANDY GRAVEL (GW) with
boulders; yellowish-brown; fine to coarse

gravel (55%) subangular to subrounded, hard;
some sand (40%), finc to coarse; boulders up

to one foot; few fines (<5%); dry.

@ 26.0 feet: increasing moisture.

@ 28.0 feet: faster drilling

@ 39.0 feet: increase in moisture, sand is
mostly coarsc with a trace of lines. -

40

REMARKS
All samples are grab samples. C.G. = combustible gas.

LHSUEET-EBUARDSIEHCOH

102-01.35.GP23.28/sd:2.7/12/91




LOCATION
DRILLED BY

LOGGED BY

PROJECT NAME

DRILL METHOD

LOG OF EXPLORATORY BORING

Hidden Valley Landfill

North Property Line
Layne Environmental

Rewvts Air
G. S. Mack

GP-23 (60-3)
30F7

BORING NO.

PAGE

REFERENCE ELEV.
TOTAL DEPTH
DATE COMPLETED

123.00°
6/21/91

PID
C¢in ppm)

SAMPLING
METHOD
AND
NUMBER

BLOUS
PER
FOOT

GROUND
WATER
LEVELS
DERTH
IN FT.
SAMPLES

VELL
DETAILS

LITHOLOGIC - -
OESCRIPTION

10

11

12

NO C.G. |

NO CG. |

&
tna

3

A

||

NN INN L NN NN

lti

AL DA AR ARS DD Db bbb A AT TSt st b Sh s s R b e rn h h h e ——— as s 2n s as b

410 - 425 feet: SAND (SP); yellowish-brown,
mostly fine sand (95%) with some medium to
coarse, moist, poorly graded.

b4 & & By

'bihddddddddddidididiaai

42.5 - 123.0 feet: SANDY GRAVEL (GW) with
cobbles and boulders; medium gray; mostly
gravel (60-80%), subangular to subrounded,
hard, some sand (20-40%), fine to coarse;
trace of fines; boulder to several feet and
hard, moderate to well graded, moist.

@ 48 fect: easier drilling, moist.

@ 50 feet: gravel is subangular to subrounded
pea gravel.

@ 54 feet: color change to darker gray.

L SWEET-EOVARDS/EHCON

REMARKS
All samples are grab samples. C.G. = combustiblc gas.

T02-01.35.GP23.28/sd:2.7/12/91

¢P-2 3e6t7




LOG OF EXPLORATORY BORING

PROJECT NAME  Hidden Valley Landfill BORING NO. GP-23 (59-3)
LOCATION North Property Line PAGE 40F7
DRILLED BY Layne Eavironmental REFERENCE ELEV.
DRILL METHOD  Revrs Air TOTAL DEPTH 123.00°
LOGGED BY G. S. Mack DATE COMPLETED = 6/27/91
SAMPLING | PID sows | ap o | oo |@LiTho-| wELL LITHOLOGIC - °
METHOD |(in ppm) |  PER Zuig | Ef | ] LoGic| DETAILS DESCRIPTION
AND foor | B&2 | iy | E]coomn
NUMBER o33 (9| S
3 _
NO C.G. |
14 i
: @ 710 - 73.0 feet: boulder, white quartzite,
i slow drilling, dry.
: @ 73.0 feet: faster drilling, moist.
20 = -
REMARKS

All samples are grab samples. C.G. = combustible gas.

SUEET-EDUARDS/EMCON 102-01.35.GP23.28/5d:2.7/12/91




LOG OF EXPLORATORY BORING
PROJECT NAME  Hidden Valley Landfill BORING NO. GP-23(6-3)
LOCATION North Property Line PAGE SOF17
DRILLED BY Layne Eavironmental REFERENCE ELEV.
DRILL METHOD  Revrs Air TOTAL DEPTH 123.00°
LOGGED BY G. S. Mack DATE COMPLETED 6/27/91
SAMPLING| PID slows | gp ¢ | . |@ftiTho-|  wELL LITHOLOGIC -
METHOO [(in ppm) PER Bug | =i | ] Loere | peETAILS DESCRIPTION
ANO roor | 852 | iy | ¥ corumn
NUMBER e31|0:| &
15 - > ..
i )=
B = @ 82.0 feet: boulder.
: —=
i 1= @ 84.0 feet: casicr drilling,
- 85—
: : : @ 86.0 feet: slow drilling, boulder - basalt or
B = andesite.
B R @ 86.5 feet: faster drilling increasing silt in
i = matrix. :
i = @ 838.0 feet: slower drilling, dense.
NO CG. | o
16 [ A
B % ; e @ 89.5 fect: boulder.
: : = @ 905 - 93.0 feet: boulder - metamorphic
- —
- o5 —F
i i = @ 96.0 feet: boulder, dusting.
1 = 980 feet: faster drilling, increase in sand and
NO CG. | = silt.
17 4 /1= — -
REMARKS .
All samples ace grab samples. C.G. = combustible gas.
[ SVEET-EDWARDS/EMCON 102-01.35.GP23.28/sd:2.7/12/91

GP“‘&‘I
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LOG OF EXPLORATORY BORING

PROJECT NAME Hidden Valley Landfill BORING NO. GP-23 (P-3)
LOCATION North Property Line PAGE 6 OF 7
DRILLED BY Layne Environmental REFERENCE ELEV.
DRILL METHOD  Revrs Air TOTAL DEPTH 123.00°
LOGGED BY G. S. Mack DATE COMPLETED 6/27/91
SAMPLING |  PID slous | g0 [ oo |@fLimHo-] weLL LITHOLOGIC . -
METHOO |[(in ppm)| PER Zuig | i | 4] Locic| OETAILS DESCRIPTION
AND FooT ,?:'Ea tli, £ | coLumn
NUMBER G314 |9 |&
N
" S @ 1020 feet: slow drilling, dense, dry -
i i dusting, increase in fine sand and silt.
| i - @ 103.0 feet: cobbles, dease.
b= 105 — .
i | @ 105 feet: cobbles - mostly basalt to andusite.
I ] @ 1070 fect: cobbles.
: — 1 @ 109.0 feet: increase in moisture, very slow
18 /== drilling (109.0-116.0 feet)
= 110 ==
i ) @ 116.0 feet: faster drilling, increase in
| | moisture.
120 = =
REMARKS

All samples are grab samples. C.G. = combustiblc gas.

SWEET-EDUARDS/EMCON

102-01.35.GP23.28/sd:2.7/12/91

A
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LOG OF EXPLORATORY BORING

All samples are grab samples.

3 SWEET -EDVARDS/EMCON

CG.

= combustible gas.

PROJECT NAME  Hidden Valley Landfill BORING NO. GP-23 (69-3)
LOCATION North Property Line PAGE 70F7
DRILLED BY Layne Environmental REFERENCE ELEV.
DRILLMETHOD  Revrs Air TOTAL DEPTH 123.08
LOGGED BY G. S. Mack DATE COMPLETED 6/27/91
SAMPLING | PIO Blows | a @ | o -|@ftiTHo-|  wELL LITHOLOGIC . .
METHOO |(in ppm)| PER Suig | =f0 | 4] LoGic ] oeTAILS DESCRIPTION
AND FoOT g'&a &z £ | coLumw
NUMBER 34 (9% (S
19 _ )
i VA
i = @ 1220 feet: sand is mostly coarse with some
:' = <.l fine to medium increasing moisture, wet at
i ] \ 123feect. [
: ____ Total depth at 123.0 feet.
- 125 —
L 130 —
IS 135 —
140
REMARKS

102-01.35.GP23.28/sd:2.7/12/91

V

ev-3°

7st7



’ : Sweet—-Edwards//EMCON, Inc.

PROJECT __ Thun Field Landfill Site

Location Northern Property Line Boring No.

Mw-15 S (GP-¢)

BORING LOG

Page__1 of3

Surface Elevatlon_487

Total Depth 80 feet

Drilling Method ___AiT Rotary

Drilied By Hayes Well Drilling Co.

Kevin G. Rattue

Date Completed June 24, 1987 Logged By
ova/ SAMPLE
WeLL DeTAiLs | TIP | DEFTH SYMBOL LITHOLOGIC DESCRIPTION Buating
r-l — ”“E“"NGS no.| Type
n )
%
c A : -
I / % & SANDY GRAVEL (0-80'); medium
8 ﬁ % brown; medium to coarse sand;
> ﬁ / some fine sand; angular to
= [/ % subangular gravels; 1/4 inch
o ,/; / - to 3/4 inch diameter; damp
2 4 / OUTWASH
2%
% / Averag
; / 1 min/{t
hn
5 s -
VA Quds oo
1 4plle 4@
c|%e d|1}e |Q
Spo o|({], © i
g ooo qp °°ﬁ .
o
o| °| ID: b © s
A dlo o 47 - 15 @ 15': increasing medium coarse i
0.7 dt%e sand.
po | P[oe®
°0 qlo o
ooo b
d o0
bo | 0, o :
o q(° ° .
) q "’ooo - 20
bo o4 .
o
o -
-— q 00
@ho | P o d
. 0°] 2ldfe :
g o o oo L
G No a.| 4 uoor.: \ . .
al o] Sldbo 2 - 25 @ 25': grading to olive brown-
2ls o » |l,° \ with trace of fine sand;
o 'E g 0 0 .
ope °, moist.
-] qpo
0‘ a. q ° o O
Tbo ) o,
; 0 ° 'N qPpo o
', L, - 30
= 7 / _ -
o / /
(=
2 % /
c . .
g% ./% - 35 { @ 35': becoming wet.
SEA-300-02¢

oo-4a, \ o’% ~



ﬁ "éWE‘ét—Edwards/EMCON. Inc.‘ BORING LOG

PROJECT Thun Field Landfill Site ’page 2 _of ~.
—— 0% )
Boring No. ___MW-15 :
, ova SAMPLE
weLL DETAILS | TIp | DEPTH SYMBOL UITHOLOGIC DESCRIPTION WATER
ReAoinGs| FEET) QUALITY
_ no.| TYPE ;
-V ;
ﬁ% /y/ - 35 GW
%
N
_.2/ /‘/g @ 36': very wet.
s/ ik
E/ p’/é‘;
s ¢ o :
'S d “o| N 40
b ° 1°°°°°
[- T
o0 ol : o "o'
o © -
>O:1 : °o°°g(n
"ooI ol o © ;:\\1
© y oooog'-
o°{ tHeo1] - 45
0o o g5
o D :O Qc
0 b Eooao‘[
od oo : b :
o b .0 O . =
) o «
o oo
oooc °°°0°°°° (
-6 Oo aﬂooot ~ 50
>|%° °g o @ 51': scattered boulders.
S od |o° b
(O] °°° '°°°°°°t
«| o® °°°o°'J
o oo Q
&b °l o K
he) °°° .E"}OO o0 l_
2 0% o0 0 . 5 . |. - @ 55': increasing coarse
) ME oo ooo: gravels and cobbles
o d 5 e %o
b%| & ,::ot Average .
[ 0d Q10 0% |2 min/fE S.W.L.
o 0: EL o°°°c°°|
°°‘ N ooeoo - 60
d o0
|c°°¢: o:oo 0°
o
:’oo' 900 9 @ 62': saturated; medium gray
0® h°:°°°° sandy coarse gravel;
o) o 0° minimum trace fine sand.
>°°=°°o°°° - 65
o o d— oo:
CoF— 0 _ o0 ¢
CLo —lo % 0o
8 o°:b°o°°d
—|o g oooooc
8 onoE o bl oo
oy 0:00000‘
ol% t—% °° o . 70 — -
al 0: 000 5
o)oou ooooooo (
>{o o %% o0 )
Q’OO — Ooooﬂﬂ ‘
e hA—1 o°
~ nn—"'oo:g —

oP-4" Lok



—

Bentonite Seal

Pea Gravel

Bentonlite Seal

A

Location

Sweet-Edwards/EMCON, Inc.

PROJECT

(See Figure)

BORING LOG

Thun Field Landfill Site Page__1 of _2

Surface Elevation_approx. 480 £t. (MSL)

Boring No. GP=§ B
Drilling Method Air Rotary

Drilled By _Hayes Well Drilling co.

Total Depth 58 feet.
Date Completed __06/25/87 Logged By Kevin G. Rattue
fnpf'l'"lg:q pEpTH | SAMPLE G WATER
WELL DETAILS TIMEL. | (FEET) SYMBOL LITHOLOGIC DESCRIPTION OQUALITY
M RATE NO.{| TYPE
% 7 % "SW B SANDY GRAVELS (0-58'); light
/ / Sisems: - medium brown; fine to coarse
/ / sand; trace silt, well sorted
/ / angular gravels less than 1
% / inch diameter; moist.
/ é ®
é 4 Average{ 10
o= 0 °] 1min/ft
o L
°°I 4 L]
= ° oo
o °°
] o
(-] o o
o o R
:ooo L oo O N 15 @ 15': increasing silt and
ol [°0% 06 increasing gravels.
'o°l,o°o°oﬁ Trace
'°°° ’°°°°°o'¢3 i
©c %l lo 00 Methane
(] -] o -
3 o " 4 b o0 ° ] N
, - 3-] b [-X-] ° 1o
° o o%ol
© o] |0 S oo l?n 20
AR I SRS - :
L ool [ oo o‘%
[« o -] o (-] © c
L] (-] (-]
[ 0 ° ;o°o°oT
[ oo ,oooqe &
°.1 [°o° o=
%0 [°%00° % i @ 24': becoming wet. .
[ oo f oo 2 {Average[ 25
o 2] [6° 2% o] 2min/ft
o® 0% _o .
[ oo :oogq
o 01 [ ° o 0
o o [+ n oo
% 7
% / 50 _ ]
% / @ 34': gravels increasing;
/ well sorted, subangular 1 .
7, é 35 (continued on next page)

6P-5)

SEA-300-02z
Vot i



—

’ : ”S~weet-Edwards/EMCON. Inc.

BORING LOG.

PROJECT Thun Field Landfill Site page 2 of 2 y
Borlng No. GP-5 )
PENE- :
SAMPLE SRTER
A
WELL DETAILS | "o i | srusoL LITHOLOGIC DESCRIPTION ; ATER
RATE No.| TYPE
%, ooo”o ; ]
%°| %00 % 35 , SW-. (continued from previous page);
) © = inch to 2 inches in diameter;
°°° 3 wet. ’
© [
»© 3
o 0.5%
(-}
°,© a - methane
,°° o )
o ,6 -0,0°%0 "'w" 40
°°°°°°°°°°°°-=
y o0 00 0 {0 @42': becoming wet, slightly
0 °%0 %0 |T sticky/some silt, otherwise
,0°050°%0 50l medium coarse sandy gravel.
Sl °° 0. °° o §+
>|’0 0”0 _o%0o
@lo O oo : oo
B|,0°%0 o0°%0 4 0]Average a5
4 [-X -] [-X-] ° L .
’o°o°o°o°o3mnﬂft
§ (-] ° o0 ° (- -]
,° -] °° (-] °°
[-N-] o0 L -
’o°o°o°o°o
© ° o0 ° (- -
’°oo°°°oo°°°< |
0 ,0%0,0°%0 - 50 @ 50': becoming very wet. N
(-] ° 00 ° -0 -]
’0 °°° -] °° .
(- X - o0 q
’o°o°o°o°o I
-] [-N-} o0
,0°%0 °o°o 0
% %0 %0 S.W.L.
’o°o°o°o°o
[-] o0 00
,0°0,0°%0 0 = 55 @ 55': saturated; color |
Vo ©%0, 0% change to medium - dark :
-] -]
(-} ° (-] ° © 0 gray..
,O °°° °°°
’650°040° o Conducti
-] (]
[«] an o0 =2272
Boring terminated at 58.0 feet. pH=7.4
i T=21°C ‘
- 65
L 70 - =
)
/

C“P"gir

2L ot X

S£A-300-021



X Sweet, Edwards & Associates, lnc) '

~BORING LOG

) PROJECT _Thun Field Landfill Site Page_1_ of
Location Northern Property Line Boring No. TF-14 (6P-6)
Surface Elevation 475 f=_ (ms1) Drilling Method __air Rotary
Total Depth 98 feet Drilled By _Haves Well Drilling Co.
Date Completed 6/6/86 Logged By. __¥.G. Rattue

PENE -
SAMPLE | PERME- .
WELL DETAILS | TRATION | DEPTH ABILITY |symBoL LITHOLOGIC DESCRIPTION WATER
TIME/ | (FEET) TESTING QUALITY
RATE NO.| TYPE
H
S%
o | '3

a1 I

- .: - - 5 1 |Grab SP GRAVELLY SAND, (Recession-

3::, 9 4 al outwash), light brown

- B [ medium sand, scattered

s B I g cobbles, angqular gravels
.o FPo . ( 1/2"), moist.
bed b9 -
0.0 'O a
NS P, ] - 10 2 |[Grab Gaseous

A el Lo odor at
o o ¢ 4 [1}]

o L V.oe approx.
. x M =Y 10 feet
xﬂ ‘ ot s :.: 3

r:—:-r - i O
il B B e - 15 3 [Grab ---increasing gravels

3.’ - 3 ":: e ] { 1"), sub-angular to

> Ee3 Jiocs 3 sub-rounded, moist.

Dless - cons| &J

apssl Bif sl o '

OF BN B fe—trace silt:

ofsil Eif fiidd.

“ sew i v
EE: EE ; - 20 4 [Grab

El"' o - 25 S frab ---increasing medium and

G 55 25 B medium fine sand.

3 I o

e oa

- Fid -

g [ &

4+ . s« -

bs « ;
g k: . ~ 30 6 [Grab ---grading to brownishgray, =

o = some fine sands, very
@ moist.

Bl E: v

Bk E 2

L L o -

bl P ke ~

=k E: - 35 7

Q

@ SEA-300-02a

GP-67, \ st



J

ﬁ ~ Sweet. Edwards & Associates. Inc. ) —~=~=  BORING LOG
Boring No. TF-14
PENE-
SAMPLE | PERME-
WELL DETAILS | TRATION | DEPTH ABILITY | SYmsoL LITHOLOGIC DESCRIPTION WATER
TIME/ (FEET) TESTING QUALITY
RATE NO.| TYPE
L} B o
[oF g 1
! & & SANDY GRAVELS, (Recession-
bl & & al outwash), medium to
ME & dark gray, medium coarse,
e $ moist.
o &
£i: : - 40 8 |Grab GP
Q .
mk :
~ R RHE
M - seesnf O . .
! : ol - 45 9 |Grab ~~--increasing fine sand.
o e
] s o
e - [}
o 7] -
SR B RRE .
BB B B8
7 : £ - S0 10 |Grab -~--less fine sand increas-
% | 13 ing medium sand, moist
%] o to wet.
e - ] 5 g
'o’ 2
h of . q .
.x&% i ~
8] 1 []
Sl e - 55 11 [Grab GM STLTY SAND GAVEL, (Recess-| ——
' 9 Jonal outwash), brrwnish SWL
e " gray, fine to coarse sand, |while
sl 2o )/1 " gticky", very wet. drilling
5o * - s.C.=
Qo *: ok .C.
S E o 5 2700
°l L 60 |12 [erab
ol A
] '; o SILTY SANDY GRAVEL, (till),
A M B GM light brownish gray, fine |[No flaw
& . i3 to coarse sand, "“sticky"”,
B : io very wet.
: - m
o : . - 65 13 [Grab
(] s o
& . [§)
-~ : 40
5k : 1o
el ia
[T : 3
Mjses : - 3
SfEiasy f3eass g - 70 |14 [Grab - ——increasing silt.
2R f - -
sl |
Q|- -
ol :
— | 5
el : b
Hpsgs] lesges-eed
]
o

SEA-300-02a

a6 L ot s
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Sweet-Edwards / EMCON, Inc.

PROJECT _Thun Field Landfill

BORING LOG

Page.l_ of_f

Bentonite Chlps

Bentonite Chips

Washed Pea Gravel

Location _Pierce Countvy, Washington Boring No. MW-16S (GP-7)
Surface Elevation_479.5ft, (MSL) Drilling Method _Air Rotary
Total Depth 72°' Drilled By _Hayes Well Drilling
Date Completed _09/25/87 Logged By _KGL
PENE-~
SAMPLE PERME-
WELL DETAILS | TRATION | DEPTH ABIUTY | SymsoL UTHOLOGIC DESCRIPTION WATER
TIME/ | (FEET) TESTING ouauTY
" RATE NO.| TYPE
- L, Silty Sandv Gravel: (0-5')
r--- e ﬂ_ 0 brown, sobrounded cobbles
; to 10" diameter, wood
%87 chips, medium dense, dry.
/ ; A V] GM p Y
% 7807
% 2807
ZR7;
% / % '//' ~5 —— —| Sandy Gravel: (5'-72')
/ % ,/f V] brownish gray, broken
% Z 4 ; gravel to 0.5" diameter, -
-é ° é 5 fine sand, some brown
o o o 1o silt, medium dense, very (
L" oH 1 e 0 slightly moist.
o d oo o b < =10
[ o I RE @ 10' dark brownish gray,
o ° *o %l fine to coarse sand, trace
o4 °0 P> N R a
© o 0 ® ol & silt, medeiun dense,
Lo|l@l o %] |of = moist.
ap o 0
OGE [-N-] : o .s
A T . ~15 loss of air circulation,
o ° 3|°°°u Lﬂ - coarse sand and gravel
OGE:" [ 2] of
uﬂ hoﬂ -]
o|QOL o °| o
o ISk o
7°j°‘ 0o J ) GW
o %
é" 2 - 20
2 ]
/_
/ D Lo
A8 4
a ]
o dG §
o[V Po o
o :LO o
°oq 2 A O:O' 25 increasing fine sand and
ofT [0 g 0 silt
2y Be ° °°
L- - o0 : o
=] -] Q
: b:oo °o: — -
o q o0 S [-]
= °°°°°° boulder at 38°
°of bog %o ~30 (
o d o0 - o
a =°°°°°
" D°o°°°o°

6o-1",

lott

S-EIE nnruaa



o,

2-Iinch Sche. .e 40 SL020 Well Screen

@eec. Edwards 8 Assocates, Inc.

BORING LOG

. . : /
PROJECT __Thun Field Landfill Page_2__of2
Borlng No., _MW-l6s
PENE -
SAMPLE PERME~
WELL DETAILS "";‘:3:," g.eé’;’,‘) ABILITY | SymaoL LITHOLOGIC DESCRIPTION g:’J*TE"
RATE no.| Tyre | TESTING audbd
——
o +°:°° °°: L4'0 Sandy Gravel: (5-72')
2 10 9~ g0 grayish brown, broken
o A 0g,0%0 | awW gravel to 0.5" diameter,
2_6 ol lel%d fine to medium sand,
. £ > 00 50 trace to some silt,
‘g‘@ ° -,°:°° °°: medium dense, moist.
-]
l_";"c o° oozoc 45
d o o -]
o °° '°:°° °°z
= Lo'¢ 00 o o
cCw q o_o0 o
Ss 3 PP
— o
i 7
@ % -50 increase in moisture at
7/ 53
°°° oﬂooooood i
oo"'baou
(4 o°:°o° 55
o . -]
‘o
— ey [- ] [-]
Jol—1l : oo
"‘o °°°°
o °°°°
"‘:-: oo :
o ] o °°:°° 60 at 60' brown, subrounded
°°___"°°°°°°. gravel to 0.5" diameter,
s b © 0%0 09 fine to medium sand,
® °o¢—joo 20 GW
-1 b o.0% loose, wet.
D [o="0° 24
-+ :O'__‘ -] O
gg o °°o:o°
= 8 Pof—leo° o,
E=1lo o °° =65
uc P [l eo_o
-9 lo oo : °
»Q ’oﬁ°o° © o
\\: — °o°°o°
: o : (-]
D
70 slightly sticky cuttings
9/25/87, 1445, terminate
il boring at 72' driller
adds water to develop
boring T -
75

SEA-300-02b

GP-1 " kot



Project _'Thun Field Landfill -~-BORING LOG
Project No. T0201.07 Boring No. GP-8
Location _Pierce County, Washington Logged by KGR/KGL
Drilling Method Air Rotary Start 9/9/87, 1345
Surface Elevation approx.450 ft. (MSL) Finish g9/9/87, 1700
Well Elevation Page_1 of 1
(o} .
s z |, Soil
Well ' E s] o |20 £ Type o
Construction a2l 2 |E % o f— = Description
Details c E aela|o E
- ) 2 la
o 0 _| _Sandy Gravel: light gray, well sorted to
: 1 n%:-'-‘,'g 1.5" diameter, subanqular and broken,
b . 98 medium to coarse sand, loose, dry.
= g aa]
O /ft. )%:
o Xt
2 1 [Grap 5.  EE
c .00
S 1 R
3 in 1Osid—increasing medium sand. dry
[ el o Jmin. R LR
ﬂ:lboo ® o%d/ft. GW q..y-...
L [=! O-‘...
e 2 [GraHy 10- 39| arades to brownish gray, medium dense, _
] -9, e - " -
°%|3 1 oy moist ' :
boo nin 3 .gg
o - s, . .
° & :}_.;1 wet cuttings
:": o 2 oof/ft. '6';2 increasing fine sand and some silt, brown.
) ’;."o d.] 3 |GraH 15. ,-Q.?r §ub?:mgglar and broken gravel to 2" diam., ;
Dlo 0|9 o] medium dense, moist. a—%
>[°e || : A s D — i
RN : e ' 1
(0] :’,g "”: 3:Op¢—GasTech = 0% on top of casing . _ |
d °€ =] /fu.. ._g‘.:
& "o‘ B .-.36'
) 4 |Gralh 20- "
he) ﬂo -,
obo o P 5 %e53
= o © P - e .Q:‘
[Z3 ] 3 o8 03
) ,: ! min. b;%
E S /ft. S
(-] N |
:: » 5 |grad 254 S _;-' subrou{lded graYel to 1" diam. medium sand,
Spe d b Sy _some silt, medium dense, wet.
o o :0
T '.. -..ﬂ-
8 GW -;030'
o 'S'sd _encounter H20 at 28'
o0 .
S 6 |Gral 30- 2
= )
7] "b;g
P
o SO
S i
N b?'q'?!-
= 7 |Gra{ 35 SO = - —
o oo o) O .
Terminate boring at 36.0'
9/9/87, 1437 . e R L
6"
n = 40
Remarks: 1) Installed GP-8(A) and Pz-85
2) PVC glue on all joints
3) saw-cut .slots for piezometer screen Sweet, Edwards & Associates
4) 0.5" Schedule 40 PVC riser pipe ’
5) Hayes Well Drilling and Pump

- ) AR



>

\ Sweet. Edwards & Associates. Inc. )

PROJECT

LR

THUN FIELD

BORING LOG

Boring No.

TF-10

Page2 _

of 2

~ )

—

WELL DETAILE

PENE -
TRATION

TIME/

RATE

OEPTH
(FEET)

SAMPLE

NO.| TYPE

PERME -
ABILITY
TESTING

S5YMBOL

UTHOLOGIC DESCRIPTION

QUALITY

WATER

Gravel Pack —

40

3m/ft.

4m/ft.

45

— Bentonitn Slurry

A 2m/ft.

50

Im/fx.

55

A 2m/fx.

65

— Bentonita Seal

4m/ft,

70

“

~ 75

3m/ft.

80

8s’

Nnt Undretaken To Date

40-45' SAND, light gray,
mediun to coarse,
occasional pebbles,
saturated.

45-50"' SAND, as above
medium, mcderately well
sorted, subrounded,
saturated.

50-55' SAND, light brown
to gray, medium well
sorteé with nunerous
subrounded petbles,
saturated.

55-60' SAND, as above,:

and fewer petkles,
saturated.

60-65" SILTY SAND, light
to meéius browT. to gray.,
illsorted, few pebbles,

slighzly silty, sazurztes.
65-70' as
above.

SILTY SAND,
Saturatec.

70-75" as

above.

SILTY SAND,
Saturated.

75-80' GRAVELLY SILTY SAND

EC=177

EC=152

EC=95

£EC=130
becoming less well sorted.™

EC=110

EC=135

EC=113

EC=116

(TILL/DRIFT), brownash,
gray, medium to coarse
sand, well sorted,
increasing gravel content
and silty, saturated.

B0O-B8S5' (TILL/DRIFT) .-
brownish gray with a tinge
of reddish brown, illsort-
ed gravel, sand and silt.,
very vet with irregular
flows.

EC=121

I

P-4

SEA-300-02b

X of
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F‘ \Sweet. COWBrOS b ASSOCHLES, nc. )

PROJECT THUN FIELD LANDFILL

Page ! _ of 3_

>.oca“on Eastern Gate of Landfield Borlng No. TF-10 (6P-9)
Surface Elevation _454.56' a.m.s.1. Driliing Method _2ix Resary
Total Depth 98 feet Drilled By Johason Drilling Co.
Date COmpleted 6/26/85 Logged By K.G.Rattue
PENE- :
SAMPLE | PERME-
_, | wELL pETAILS | TRATION ?FEEPETI: ABILITY | symBoOL UTHOLOGIC DESCRIPTION ol
£ RATE no.| Tyee | TESTING
E —
Q
3]
by S N & W 3 0 0-5' SAND and GRAVEL,
, N light zrown, illsorted,
[ B E b1 3m/fe. loose, very dry with few
> ; 3 avr boulders.
o
" ] 2
5 v el 5 +T 5-10' SAND and GRAVEL,
o XL |- *l yellowish brown, medium to
= g_:':: a © coarse, sand loose, very .
c "5 ol = . dry with occasio.-.alpebbleg ’
b5 2, >0 ™
[ 0 ‘o Q 8. W Y - 10 L -
si*.’I®l) |Bl: 2 = .1 10-15' SAND and GAAVEL, o
telzl -~ 3T as above becom:ing slichtly
AR T I = msist.
r‘T. : Qi : g (]
1 A 1 : 2 o4 ‘g‘ -P: }’J o RS o
Olo o |20° |~ N 335 o ROSTY .
ald KM 2r/fe. - 33 ok Q Snettn[15-20" SAND and GRAVIL.
= 1% ~[qeie £ g [ieii%] light brows, meiius to
O o} e s o = : coarse sand, weakly
il Eiljecs z & 3 cchesive, few peitles,
T 5*°{ Jor‘ = - 13 sise
7=1c L] -0 : g S 5 A S .ghtly meast.
d . 2 = I .
_-%,// N 737l 20-25' SAND and GRAVEL,
"Jl l//:j (%) o) .
- o 2% gt 5= 15 "4 25 absve beszming ccarser
TR = [SIAY I < " and very mcist.
R g e ¢ c .
TR Sl 'R [.' E 25 . = T
e - L ] L ™ . . « -
: L :. “ ~ e... -; 2? 30 SA-\'D anc G?-A\ - g M.
° ..: 1 129 't light brown to gray,
als. K am/fe. |- T illsorted, very pebbly,
Sle " Ed [o2 saturated.
E « -0 4 b . q
1 — N 30 P 30-35" SAND and GRAVEL, EC=150
oo * % ] as above.
ol SEY |0
2 B.o‘ 9 -O..: o .
I jo e o-. g , e =
R4 ‘:: , _-...‘ 2m/ft. | 35 <14 35-40 SAND anc-l CRAVEI'., EC=125
l:_‘ d [ as above with increasing
'r'{-EE .ot ] medium sand content,
= I Py saturated.
b o g L p o
~-: ué‘ﬂ ! : ~ - 40 d

SEA-300-02a



i1/2-fnch PVC Slotted Screen

Project Thun Field Landfill

Project No. T0202.07

Location Pierce County, Washington

Drilling Method Air Rotary

Surface Elevation approx 455 ft. (MSL)
Well Elevation

BORING LOG

Boring No._ GP-10

Logged by KGL

Start 9/10/87

Finish 9/10/87.

Page 1 of 1

Washed an Gr_avel

< 2 Soil
=z ol
well El . _:. ol 5 Type
Construction [ 5| =2 |g &| a Description
. ve | QO |G > @ 0] i
Details c :Eu w & o Q i
= n ' 8 |la
0 ca_l sandy Gravel: bluish gray, broken gravel
5 Ugeq to 1" diam., medium sand, medium dense.
. N
min. el dry.
/ft.
1 |Grab
.5
min. "
°d/ft = "
0 . yJ grades to brownish gray, moist
2 lerab Sandy Gravel to Gravelly Sand: brownish

j dense, moist

%] 1.5" diameter,

{091 Sandy Gravel: brown, subrounded gravel to __|
fine to coarse sand, tra: | |

silt, medium dense, moist

) -c Gas Tech = 0% on top of casing

| slight increase in silt content

"{ encounter H20 at 28'

Terminate boring at 36.5'

9/10/87, 1100

o 2 oo ° oo|Rin.
00 ® 00 ©|/£L.
3 |Grab
b .
min. e
/ft. s "911
4 |Grab| 20—
.5 §
min _:‘
/ft. GW k&5
o, -3 .-‘c'
5 |Grabl 25 i{é?-f-‘
2 | FN
min. 30
NSRS
/ft. g
a8
6 (Grab 30+ el
B, =
°min. AN
0°0_0%0 o /ft 3092
oo 00 ? B -LQ’S%'
0,0 0 0 o0 QD 2538
. © °°°°° 3 °°°‘; 7 |Grabl 35+ Fc'gg-g:
60 ~ oo o e 5=
= 6" =
= =l 404

Remarks: 1) Installed GP-10(A) and P2-10(S
2) PVC glue on all joints :
3) Saw-cut slots for piezometer screen

4) 0.15" Schedule 40 PVC riser pipe

5) Hayes Well Drilling and Pump

Sweet. Edwards & Associates

C

GP-10



N

1/2-Inch PVC Slotted

,‘Screen

Washed Pea Gravel

Project Thun Fielg Landfill

Project No. _ 10201.07

Location Pierce County, Washington

Drilling Method air Rotary

Surface Elevation approx. 485 ft.(MsL)

Well Elevation

BORING LOG

Boring No. Gp-11

Logged by KGL

Start 9/10/87, 1420

Finish

Page_1 of 2

Soil

Well Type

Race

Construction
Details

Sample

Type
Depth

Sample No

Pentracion

Uscs
Sym.

Description

Grab

R ANANAANNRNNY

2 Grabl 10- 92

°%
%o

L*J
(-]
0%,
[N ]

Grabl 15.

Sandy Gravel: bouish gray,

broken gravel

to 2" diam

-+ fine to coarse

sand, trace

1 _brown silt medium dense, dry.
=y edLlUm

increasing

fines, brown,

slightlx moist

oo ¥
°,0%
13

0 ®

4 Grabl 20—

©6 ¥ oo ¥
0%
© as 9

%0 =
)
' D
4

-

S Gral 254

°
oo ¥

-]
an

-]
o0
-]

°
20 ¥
-]

o

Gas Tech =

0% on

top of casing o7

G

(-]
g
O

boulder at

29', 10" diam., dark blue gre
—==—=t CaIX Dlue grey

6 Grab

NN

Gral 354

(-}
-]
°o_o°
oo ° oo
~
it

oo
——
2:005:0,

LT
..! . . .
000.%

oF
.&,
Ds

o)

po 8 Gra 401

ATARE:
07552

0
2047

e:0,
\
o

.:o

7 Gas Tech - 0% on top

Continued

of casing

Remarks:
2) pvc glue on all joints

3) Saw-cut slots for Piezometer screen
4) 0.5" Schedule 40 pvc riser pipe

5) Hayes Well Drilling ang Pump

S

1) Installed GP-11(a), GP-11(B)

0 _n'

and Pz-11(s)

[ '

Sweet. Edwards & Assocrateé




Thun Field Landfill

Project

Project No.

T0201.07

BORING ——LOG

Boring No. GP-11

Logged by

KGL

Location Pierce County, Washington
Drilling Method _Air Rotary Start 9/10/87, 1420
Surface Elevation Finish 9/11/87, 1230 :2
Well Elevation Page 2_of _2
5 2 " Soil
Well . E - @ -ad- o ﬁ TYl’e ] ) )
Construction |$a| 4 |& 2 & o - Description
Details s E o el o Q g
- [t 5 | w
ool koo 2ee 2 7 J Sandy Gravel: brown, subrounded gravel
2o 4 - :.o;. = -
:: o°:°e o°:°u 5 8 |exabl 40 509 to 1" diameter, coarse sand, trace silt,
300 % n°:°nb°° n;in 2o medium dense, moist
° ©o_ o0 o_o . . 3
o ° ® o0 ° . -
:°°°| °°.°"°°°°°°° /'ft. . -
o o . O P - =
-,": oAl R 9 |crabp| 454 .:_-_msgng_msuwnwt
Eo"! °e°°.°° 5 : -
L o0 it
°, °o°°°o° i< o5 :
% ® °.o°°°°o°°° GW [ioSid wet cuttings
o q oo : oo © /ft.
-]
°o o o 0 &0
o o o ooo 10 Grab 50— g poes
LY LX) : oo ° 1 D
E 0°°°°O°D°° p :__
;; °e°°°o° min. 3
@ ‘¢°°o°o°°o /ft. :
L - X-] : oo
2 :, o 2%e 11 |Grab| 55- '
e ©_0 o -
° o::"o:o“o 1 = 0% on top of casing
4 ° dmin.
.E :oooo’::a"o' /ft. gf__w_a_ter-
(-] [-N -]
. ot s 12 |Grab| 60
° ° ra . Z L
7 2% o 2%%o (] drilling
e ©o_o0 o© (-] .5
oooo:eooo:o‘min.
o o
%0 0% . of/ft. 094 priller notes ground water
oo g 0o S s NIV
Sal g N 13 |[Grab| 654 P . =
5% o 8 Q:¢§Mwl*£—at 66
co 2 00 ? d )
: Fa D s U
o inat ring at 67'.
g 9/10/87, 1632
o | 6" I 707 ;
2 = - =
°
7!
(& -
>
o - - .| - i
£ S
o
c 5
T — -
o~
.
Remarks: See Page 1 )
Sweet, Edwards & Associat




Steel Security Caslng\

Bentonite Chips

Pea Gravel

Bentonlte Slurry

I i- Swest-Edwards/EMCON, Inc. BOBLNG LOG

PROJECT Thun Field Landfill Site Page° 1 O(’,-'_
Locatlion (See Figure) Boring No. _MW=20 Reczional (Gp-12)
87-30°
Surface Elevatlion__464.5 fc. (uSL) Drllling Method __Cable Tcol 6"-265"
Total Depth 265 feet Drilted By __Tacoma Pumo_and Drill
Date Completed 3/3/88 Logged By _ Patrick Dunn
avy SARPLE
WELL DETAILS | TP DEPTH SYMBOL LITHOLOGIC DESCRIPTION AER
< READINGS/| (FEET) QuALITY
/i uo.i TYPE :
28 e o le
;ﬁ ;Za -4 v"'GM |sanDY GRAVELS (0-7'); light olive
// / & 59,57+l  brown; coarse gravel grained;
/ / = 5-10% fines; 15-30% fine to
% / ; medium sand; 15-20% coarse sand
/ / @ to fine gravel; gravels sub-
% / ) 5 rounded to maximum size of 8
% / & inches; medium dense; dry.
22 5;% Y (OUTWASH)
? %Trace "10 |1 |Grab f| SM JISILTY GRAVELLY SANDS (7-20');
/ 4 / Cltbbllell Brown; 30-40 % silt fines: (""
%a‘; % ELEEFEE] medium to coarse grained; 10-15%
/ - Flelllillil]  fine gravels; trace cobbles;
zﬁ/ Z 3 P f{] medium density; dry.
o osbe n°00§ AHHHH R
S Pol boolS 15 IHHEHAHS
o bl A = 5 AHHEHHRS
b %l i p % 0 I ® JHHHEERE
[ o oo °o|S& AHRER S
N N — = .
.O o -] -] e t < -
'og °o°°o=o' 2 -
ol |50, race 20 : |SILTY SANDY GRAVELS (20-50°);
ot b o® o A9 3 .
b ol Boc e light brownish gray (2.5 Y, 6/2);
o | o 2 o0 25-35% silt fines; 10-20% fine
:°° :°° o 0% to medium sand; 20-30% coarse
Ly o 0% sand to fine gravel; 15-25%
! [ 0%0 0 coarse gravel; trace to 5% .
b ol b °°ﬂ°°o°"1'race 25 2 |Grab [:'48 cobbles; medium dense; some open
: ] hole; dry.
@ 25': in-situ sample of 1/2
inch rounded gravels with
sand silt binder.
30
4
4 1 h )
' C
L -35 o

~
(XU

SEA-300-0



BORING LOG

Proj ;
P Ject _ Thun Field Landfill
roje .
ject No. _T0201.07 Boring No. GP-13
Locati ;
. on _ Pierce County, Washington Logged by KGR _
rillir :
. ing Method __ajr potary Start 9/14/87 -
urfa 0 . . -
; ce Elevation Finish 9/14/87
ell E . —
levation Page _1 of 1
Well s 12l - soil
Constructi cel o |7 Type
Det .'Ct‘m" S;g e o g a - Description
etails € g |= E>~' v 4] e
a ] w o n >
2] D wn —
; 5 B o - silty Sandy Gravel: .
” 771 Vo tan to buff, well sort
= / subrounded gravels to 1.5" diam., fine
O / to coarse sand, loose, wet __
E 7
5 /‘ 1 Grabl -5 - —
§ 7% —
[o3] /;‘Zmn - -
°o & /ft.
-]
° : .
oog 2 Grabl 10 - -Jjery wet cuttings _ .
(-]
2 -
(-]
Bl oy —
g °°‘ : /ft.
) o°°g°nno °°°o£
§ o‘Ego o°°°°°°e 3 Grald 15 - —
o -]
2 °:E o°°°°o:o°°° Gas Tech = 1.2% on top of casing. . . ;
: 'b°°on:°°o"°°°°o:
o[> oo ?
= :oo.ﬂ-]"'o::"‘o": 4 Grarxl 20 ——
° o o 20
° °‘5:,°°o° °,0° 1-2
0 ° E*,O"o",o °{min. : = .
cbeqTlo 0 ° AL e grades to gray brown with increasing
o|le 3530,":“"0, °° €5 silt and fine to medium sand, anqular
BLod [2% :,o"o-: gravels to 1" diameter medium dense
5 - ’
ol e '°°°°°°o°°°: Grayf 25 saturated
2 °° oooooooozool
=§ o9 oo © — i
UOS ;oo °°°°°°°o°°°°°: grades to less_silt, gray brown. saturat
o l_°: o"“oooo":‘
i oo © ol .
E o © ooooo"o":oe’ 6 |Graf 30O
£ °o°n-—- °°°°.°o°°°0°c 1
e o°:°°°°°o eo °[min. I——
—°°:°°°°a°°° /£
[ C == P o 00 t.
g 'noo:: o'0/:9 °0°°
':_.D o :D °o° ° oq'| 7
2 °°o ° : o of Grak 32 5 E—— ——
8= L A Gas Tech = trace level only —
n 6" = o ="
Bl 2B O S

Remarks: =
Ks: 1) Installed gp-1 =S 2> and PZ-13S

;)) zVC glue on all joints
aw—
cut slots for piezome t— «= X SCreen

4) 0.5" Schedule 40 PVC risex—

pipe

5) Hayes Well Drilling and prmmz=sP

Sweet. Edwards & AssoC

\ &0

TS



\

Steel Security Casling

Washed Pea Gravel Bentonite Peollets

Bentonite Pellets

A

Locatlon

Surface Elevatlion

Total Depth __80 feet below surface
4

Sweet-Edwards/ EMCON, Inc-

PROJECT

Thun Field Landfill Site

(See Fidqure)

BORING LOG

Page_l_of_3

(2

490.5 (MsL)

Drilling Method

Bof]ng No. MA-19 Shallcw, G2-1%5 (A)

Air Rctarv - 6"

Drilled By _Baves Well Drilling ca

Date Completed 2/6/88 Logged By __Patrick Dunn
QvA/ DEPTH SAMPLE .w I
WELL DETAILS TIP pr SYMBOL LITHOLOGIC DESCRIPTION WaTER
READINGS ¥ oo s ousLITY |
1 : ‘
L, 7 I .. :
/ A SAND GRAVELS (0-9'); light olive !
% 5 brown (2.5 ¥, 5/4); coarse i
% f sand to fine gravel; i
7 /7 wood fragments; loose; dry. !
7% |
/ / ; (FILL) |
% % -5 1 | Grab i :
% & - . @ 7-13': color change to dark ’
/ © ﬁ o brown. : :
/ ap @ :
72Nk 5
%8 ] © : YGRAVELLY SAND to SAND (9-45');
Ty o - 10 2 |Grab light olive brown (2.5 ¥, 5/4);
/ 2 o y
_/g § a fine to medium grained; 10%
%m j: » slightly plastic fines; 10-15%
%&//" 8 coarse sand; 10-20% fine to
//’1 5} - medium gravels; trace cobbles;
A 19 dense. (OUTWASH)
of p qa 15 3 |Grab
Q k= o .
b 3 P o
o ~
o 4 :
Q of
9 1
o ° oo
o o O
Q o o g o
o | B o - 20 4 |Grab @ 20-30': finer grained. *
o o "°°oc
° o o°°°o ]
00 A °°°°
b : °°°c
o o0 p
> H B 25 .-
]
Z7R’
7% % .
1
/ 2 /
7 :
%f/ ; / -30 5 |Grab [: @ 30-43': coarser grained.
Z0’ / = -
/ %
/ %
7’ /
n
] /
(A g
/ # % 35
SEA-300-0

GP-15, st X



Bentonlte

Bentonite Pellets

Washed Pea Graves!

Pellots

Washed Psa Gravel

TA

Sweat-Edwards/EMCON, Inc.

BORING LOG

P-15° L skt A

&
PROJECT Thun Fiald randfill Sjite Page_2_ o, }3
Borlng No. __ MW-19S
= T ———1
ovy SAMPLE
weLL DETARS | TP | SEPTH SYMBOL LITHOLOGIC DESCAIPTION ol
READINGS No.| TYPE I
7 ]
é‘ - 35 GRAVELLY SAND to SAND (continued)|
-04 - 40 |6 | Gray .o |
A >
D
b
(-3
[-]
o]
b o]
-] ] -
b °d ab - 45 SANDY GRAVELS with occasional
P o|& N GP | Boulders (45-77'); olive brown
[ —— -] -] T ——— ®
,_,oa ] . ’°°:°°°° (2.5 Y, 4/4); 1/4 to 1 J.nch_.
Po | T P~ 0®°0,0| . gravel ; trace 10% _
° lo - 0,°%0%,] slightly plastic fines; 15-30% .
; °a s 2 :°°°° fine to medium sand; 10% coarse
°° . s ~ S0 7 Gra.b:: °o:o° sand; medium dense; dry.
b %5 A o 2 %0 (OUTWASH)
’° oﬂ °°°
o | _g o 00 o ©
°1 o 0,9 0
: o = po 5 oo |
o a 0® 95°
° o ©° o ©f l
o ol 0,00
® o ® 4 55 bo 2 oo
b o (O] 0% o
o ! ® 00 2 0o
'o‘ °o°o°o
'o° ; o° °o°°o
A : ) : o
-] [- 2 - |
7— bo 2 oo
/ 0@ ©,°
% " 60 - |8 | Grado °° 0.°
% ro.:oooei @ 61': wet. )
% 0 0%
o - X ] -
o o ,® %0 0
o [ X ° (-]
00‘ % 00°°0]
R e-— - 65 I'QO. ° ::o
or— o0 o}
o — 0 _0%
°¢—] jo 2 oo
°a 0® 0,0
o°: °o°°o°oo
0 q— bo 2 oo — —_
ob— °o°o ° .
of—] oo o Conducti
— - 70 9 | Graf°s 0°o 470 u )
=
LI +0« °o°:° !
ol— : eo o of
oo ‘: ! °°°°°0
o
= X! |
el
SZA-306-02



Cement

Bentonite
Seal

Pea Gravel

A

Sweet-Edwards/ EMCON, Inc.

BORING LOG

PROJECT _Thun Field Landfill

Location _(see figure)

Surface Elevation

Borlng No. GP-16

Page_1_ o1 2

Drliting Method __Air Rotary

Total Depth 60 feet Drilled By
Date Completed _ 9/15/87 Logged By _ KGR
PENE-
¢ SAMPLE
WELL DETAILS TBr?I(IEOI.N Feen symsoL LITHOLOGIC DESCRIPTION Sh
RATE No.| TYPE
: -0 SANDY GRAVEL (Dirty Outwash)
é % Light brown"gravels, well sorted
7 % 1/4 - 1 1/2" angular - to
f % subangular, medium to course
’4 % .5 sand, some silt, occasional
/ %" boulders, moist.
72 7
',0‘ P oo , O
[+]
o | b ~10
o ]
Oc :oo -] \
bo 2 oo
o ° Oo 0° )
o 00 °°°
b | po g oo -15
% 19769
o) °°°°°o —— Dirty Outwash, medium to
’o: .’:‘;9-,,?%» course sand, dry, grading to
Lol |,0%0 :o medium brown.
&no‘ o ooooo °5] -20
P O o oo
o o o _o
cl 200 2
-] 00 o°o
> po 2 oo .
O‘i o ° 0,0
of 2% 0 ° 25 GRAVELY SAND - grayish b-rown_,
» ] oo:oo o°: with tinge of red, medium to
‘o °°o°°°°° course sand, some silt,
g7 °°o°°°c subrounded to rounded gravels
o] Lo00 %4 1/2 - 1" diam., dirty, wet.
o koo b '
o, ©,0 0, =30
" d +] P Q0 P
o o
(=]
lo
i
=~ Saturated,
~-40
G‘p" lb‘\ \ O-E &




Pea Gravel

g i Sweel-Edwards/EMCON, Inc.

PROJECT _Thun Field Landfill

BORING LOG

Page_2 of 2

Location _(see figure)

Surface Elevatlon
Total Depth _60 feet
Date Completed __9/15/87

Borlng No. __GP-16
Drililng Method _Air Rotary
Drilled By

Logged By _ KGR

PENE=
TRATION| oeprn | SAMPLE

WELL DETAILS
TIME/. (FEET])

SYMBOL

WATER

LITHOLOGIC DESCRIPTION U

RATE no.| Trere

-40 =— Gravels angular 1/8 to 1 1/2"
diam., occasional subangular,
saturated.

~45 ~- .Gray brown, well sorted
gravels, 1/2 - 3/4" diam.

-50 -~ Subrounded, 1/4 - 1 1/2"
diam.

=55 —— Medium to course sand, light
brown, well sorted gravel,
saturated, some silt.

-60

GP-16"

X of o



--——ﬁ O\ Sweet. Edwards § Associates, Inc. )
)

Location

PROJECT

Thun Field Landfill Site

BORING

See figure

Surface Elevation__446 ft. (MsL)

Boring No.

TF-13 (6P -1)

LOG—

Page.-1_ of_4_

Drilling Method Air Rotary

Total Depth 120 feet Drilied By Hayes Well Drilling Co.
Date Completed 6/6/86 Logged By _X. G. Rattuye
PENE - SAMPLE | PERME-
WELL DETAILS T'.‘r?;'o" BEPTI ABILITY | SymsoL LITHOLOGIC DESCRIPTION WATER
Es | (FEET) TESTING QUALITY
RATE NO.| TYPE
— : (V]
o Q,
Q v
@ %
) N
b o
< I
o P
£ o [ 5 1 |Grab E SP GRAVELLY SAND, light brown,
o
© . fine to medium, angular
: .é gravels ( 1/2") moist.
145}
- 2 o
= g = -
3 5. f 10 2 |Grab GP  |SANDY GRAVELS, medium to
-'&‘f % = dark gray, medium-coarse
o 5t 9 sand, sub-rounded to sub-
S 1 2 = angular gravels ( 1")
g 4 0 moist.
1.0
8 °"m
b . 15 3 |Grab
| =
: el 3
P P
o
— <l S
] xl oy
0 P
w0 4 ?\ H f
K N
Lhoogs o 20 4 |Grab
wi] t00e s J
cle .co. [} a2
3:°°°-°o o
g o ‘oo 0. o
o @ b
“[-2] b fA
°.l° ’. [«
ﬂp' ool [oJ7F[ @ 2
\°0, 03 ;;‘ /F & 25 S |Grab —
i %o o A7 =~ SP | GRAVELLY SAND, medium to |SWL 26’
&b o',‘.: b o ] dark gray, medium with Specific
,4: 0.1 Po A trace coarse sand, rounded|Conduct-
= N o] L e gravels ( 1"), saturated.|ing(s5.C)
S.oo:-ad b o 8 e =.307 .- -}
Off<,00f | [{ . ~ 30 6 |Grab
0 o
-~ e 8 0O e ﬁ
o0 ° =
S EARIE
~ls %o L 4 ° -
: e 0,0 9 [l 5 X - - )
%75l BB 35 |7 [crab
L)
= SEA-300-02a
6O-\7° ‘ot



09/21/2001 FRI 13:37 FAX 2537986498 gjoo2/010

A e LOG OF EXPLORATORY BORING 3

PROJECT NAME Hidden Valley Landfill BORING NO. GP-10
LOCATION PAGE 10F3
ORILLED BY Tacoma Pump & Drilling GROUND ELEV.

ORILL METHOD 6-inch Air Rotary TOTAL DEPTH 34.50°

LOGGED BY G. Mack DATE COMPLETED 12/19/95

SAMPLING SAMPLE c.a.

METHOD NUMBER PERCENT UTHOLOTIC

GROUND
WATER
DEFTH
IN FEET

SAMPLES

WELL

DETAWLS

LEVELS

uTROLOGIC
CoLUMN
E
3

3:1°4<"4d 0 to 34.5 fect: SANDY GRAVEL WITH COBBLES

| #7095 AND BOULDERS (GWI, yellowish brown, fine to
B 2R coarse gravel, few fine to coarse sand, trace of
s fines, cobbles, and boulder to several feet

a5 (b diameter, slightly damp at surrace, moist to wgt
9n: 95 below 24 feet.

) 8
-5 bbb
AASRA

3338
B
andp
50

[ e H

Bag 4

l!.l
2asigseed
L33
[-Y

Bag 3 (0] i "9-:’:{?‘

| orabsd @ 8.0 feet: decreases in gravel size, no cobbles.

52

=
10 fgoﬁ @ 10,0 fest: grave! was coated with silt, '
B —— d -3

Bag 12°

i ¢0.¢- @ 14.0 feet: becoming finer grain size, increase in

A0 gravel.
- 15 755

Bag | 17.5' o | D i

20 A AT A

REMARKS
@ Bag samples collectad for ithologic characterization,

L EMCON

sw iﬂla‘lilhloVA.L!Sh €:1.12/21/05.. .STANDARD




09/21/2001 FRI 1J3:37 FAX 2537986498 d003/010
T LOG OF EXPLORATORY BORING A
PROJECT NAME Hidden Vallay Landfill BORING NQ. GP-10
Z LOCATION PAGE 20F3
DRILLED BY Tacoma Pump & Drilling GROUND ELEV,
DRILL METHOD 6-inch Air Rotary TOTAL DEPTH 34.50°
LOGGED BY G. Mack DATE COMPLETED 12/19/95
SAMMUNG | SAMME ca. . i o :
METHOD | NUMEER | PERCENT Eg Eﬁ | % § 2 ::c::::::(
w |3sE B 5| 3E | 23
| 0 to 34.5 feet; SANDY GRAVEL WITH COBBLES
! AND BOULDERS (GW), continued.
i @ 20.0 feet: boulder.
L % . . ,
| @ 23.0 feet: soil getting moist.
— 25
Bag 25' 0
Bag | 30’ | )
_- 30 @ 30.0 feet: soil Is wetter.
Bag | 35 o | )
J 1 First water out of hole.
- 45 —— Total depth drilled = 34.5 feet.
[ Total depth sampled = 34.5 feet.
40 See Page 3 for Well Completion Derails.
REMARKS
Bag samples collectad for lithologic characterization.
b EMCON 40202-006.019.HIDVA.L66/wa(1.12/21/$6...STANDARD _J




09/21/2001 FRI 13:37 FAX 2537986498 ¢ 004/010

. ’ LOG OF EXPLORATORY BORING h
PROJECT NAME Hidden Valley Landfill BORING NO. GP-10
LOCATION PAGE 30F3
DRILLED BY Tacoma Pump & Drilling GROUND ELEV.

DRILL METHOD 6-inch Air Rotary TOTAL DEPTH 34.50°
LOGGED BY G. Mack DATE COMPLETED 12/19/95
SAMPUNG SAMPLE C.Q. a Q >
weo | e | oo 18631 26| | g3 | &3 iiiectd
o;ﬁ 8Z| ¢ =Y ES
F = WELL COMPLETION DETAILS:
= 0 to 6.0 feat: 1/2-inch-diameter, schedule 80 PVC
- — with bottom 2.0 feet perforated with 20 holes
- — using a 3/16-inch drill, and a glued PVC end
— —] cap. Total length of PVC was 7.9 feet.
: : 0 to 3.0 faet: Baroid holeplug 3/4 bentonite chips
i ] hydrated with potable water.
i ) 3.0 10 35.0 feet: Lonestar Trumix washed pea
gravel.
s 45 ]
B -
= 50 ——
= 55 —
60
REMARKS
Bag samples collacted for {ithologic charactorizotion,
| Emcon

4020 S-M.O‘IEIHIQ !aiggﬁh a:1.12/2 Ia‘!S...‘STANDﬁ AD B




09/21/2001 FRI 13:37 FAX 2537986498 ¢005/010

-

[ LOG OF EXPLORATORY BORING j
Eggigr(ngNAME Hidden Valley Landfill BORING NO. GP-11
PAGE T0F3
DRILLED BY Tacoma Pump & Drllling GROUND ELEV.
DRILL METHOD 6-inch Air Rotary TOTAL DEPTH 35.00°
LOGGED BY G. Mack DATE COMPLETED 12/19/95
“M;:;N: :::::1 r:c:‘m Ggal x| 4 3 S g UTHOLOGIC
| H = S
=W B < o
ey ggg e § EE Es DESCAIPTION
_ [ Ei'2577d 010 35.0 teet: SANDY GRAVEL WITH SILT,
IirPRa COBBLES AND BOULDERS (GW), yellowish
4 oot brown, fine to coarse gravel, little fine to coarse
) o sand, trace to few fines, cobbles and boulders
¥ = 2T 10 several faat, moist, no odors.
oo | :
= 5 ‘:"
; @ 7.0 to 9.0 feat: boulder.
o |
Bag | 10° ]
R 19 @ 10.0 feér: gravel was coated with silt.
I @ 13.0 feet: increasing fines,
Bag 18* i @ 14.0 feet: boulder.
= 15
0 X
@ 19.0 to 20.0 feet: SILTY zone.
20
REMARKS
@ Bag samplas eollacted for lithologic charactarivation.
[ EMCON

40202-005.019.HIOVA.L68/s2:1.12/21/95,, STANDAAD y




09/21/2001 FRI 13:38 FAX 2537986498 idoo6/010

C - o LOG OF EXPLORATORY BORING n

PROJECT NAME Hidden Valley Landfilt BORING NO. GP-11

1 LOCATION PAGE 20F 3
DAILLED BY Tacoma Pump & Drilling GROUND ELEV.

ORILL METHOD 6-inch Alr Rotary TOTAL DEPTH 35.00°
LOGGED 8Y G. Mack DATE COMPLETED 12/19/95

2amPUNG | zAaMPLE c.a,
METHOD | NUMBZA | PERCENT UTHOWDGIC

L§
§ 3 DESCRIFTION
E 3

GROUND
WATER

DEPTH
B RET
GAMILLS

WEILL
DETAILS

LEVELS

Bag | 21° [ P7+77d Oto35.0 feet: SANDY GRAVEL WITH SILT,
28%3]  COBBLES AND BOULDERS (GW), continued.

Bag 25° 0 .‘.5;;_‘.5:;: @ 24.0 feet: incressing sand.
- 25 721

Bag 30’ [ N
+ 30 AL

"O:‘O @ 31.0 feer: incressing fines.

Bag 35" ) 0
a5 0
| Total depth drilled =~ 35.0 feet.

Total depth sampled = 35.0 feet.

EERANRER

See Page J for Well Completion Derails.

40—

REMARKS

Bag samples coliected far lithologic charactorization.

. EMCON dgﬂgﬁg.ﬁp.umvmtmnn.1mmgssu.s‘rmomo J




= 50.

— 55

Conr boroe oo b b b breva L

09/21/2001 FRI 13:38 FAX 2537086498 Woor/70l0
= .,
: LOG OF EXPLORATORY BORING R
Eg(c)ii(llgNNAME Hidden Valley Landfill BORING NO. GP-11
PAGE 30F3
DRILLED BY Tacoma Pump & Drilling GROUND ELEV.
ORILL METHOD 6-inch Air Rotary TOTAL DEPTH 35.00°
LOGGED BY G. Mack DATE COMPLETED 12;19195
sAMPUNG | sAMPLE c.o. L " , o
METHOD | NumpER | PORCENY |2HY g ] uTHOLGOIC
D e o SCALAY
e ggg EE § g E % § DE oN
i WELL COMPLETION DETAILS:
0 to 6.0 feet: 1/2-inch-dlamater schedule 80 PVC
i with perforated with 34 holes using 3/16-inch
i drill, and a glued end cap. Total length of PVC
= was 8.3 feet.
- 0 1o 3.0 feet: Baroid holaplug 3/4 bentonite chips
L hydrated with potable water.
. 3.0 to 39.0 feet: Lonestar Trumix washed pea
i, 45 gravel.

60

REMARKS

\__EMCON

@ Bag 3amplee collacted for Nthologic characterization.

40202-009.013. WIDVA.L6S/aa:1.12/21/95,,,STANDARD




.,

09/21/2001 FRI 13:38 FAX 2537986498 doos /010
f LOG OF EXPLORATORY BORING )
PROJECT NAME LRI BORING NO. GP-14
LOCATION Hidden Valley Landfill PAGE 10F3
DRILLED BY Tacoma Pump &Drilling GROUND ELEV.
DRILL METHOD 6-inch ODEX, 4-inch HSA TOTAL DEPTH 35.00°
LOGGED BY G. Mack DATE COMPLETED 08/23/94
SAMPLING | COMBUST- Mows
METHOO | IBLE aas ] %EE gk ¥ _§,§ a% ﬁm?
AND | %oewsisL| swcHes | 259 8z 3| 23 X
NUMBER 4 E
| Dow 3321 Oto 16.5 feet: SANDY GRAVEL WITH COBBLES
207 : AND BOULDERS (GW), yellowish gray to
1 0 2. yellowish brown, fine to coarse subangular to
B subrounded gravel, some fine to coarse sand,
i trace of siit, boulders to several feat, wood
= debris, moist. (FILL)
G5 | 0/0 i
i @ 6.0 feet: wood chips.
G-10 | 0/0 i @ B.0 feet: moist, noticeabls landfill-like odor.
B @ 9.0 to 12.0 feet: no returns.
G-15 [
0/4 :_
I “16.5 to 2.5 feet: GRAVEL WITH SAND (GW),
B medium gray to olive gray, fine to coarse
G-18 subangular to subrounded, hard gravel up to
i several inches, few to little fine to coarse sand,
: 3e3s trace of silt, moist.
REMARKS
r\::: G = Grab sample from ODEX alr discharge, Combustibla gas = 0% gas/0% LEL.
L EMCON Northwest, Ine.

-1.99/09/94.. . MVL V




09/21/2001 FRI 13:38 FAX 2537986498 d]009/010
[ LOG OF EXPLORATORY BORING
PROJECT NAME LRI BORING NO. GP-14
LOCATION Hidden Valley Landfill PAGE 20F3
DRILLED BY Tacoma Pump &Dirilling GROUND ELEV.
DRILL METHOD 6-inch ODEX, 4-inch HSA TOTAL DEPTH 35.00"
LOGGED BY G. Mack DATE COMPLETED 08/23/94
SAMPUNG | COMBUST~ BLOWS a LITHOLOGIC
METHOD | ILE OAS . E fd E ] 2 DESCRAPTION
ap | weewin| omcnes | § F g8z E
NUMESR
i 16,5 to 21.5 feet: GRAVEL WITH SAND (GW),
i continued.
| “"5{.5 t0 35.0 feet: SANDY GRAVEL (GW), ofive
gray, fine to coarse subangular to subroundsd
G-24 | 0/0 I hard gravel up to several Inches, some fine to
I coarse sand, few to trace of silt, moist.
= 25-
B No samples collected below 24.0 feet.
0/0 B 30
i @ 31.0 feet: surface cutting of silty gravel.
i Total depth dilled = 35.0 feet, refusal.
i | Total depth sampled = 24.0 feet.
" i See Page' 3 for Well Completion Details.
REMARKS .
@ G = Grab sampie from ODEX air discharge. Combustible gas = 0% gas/0% LEL.

\EMCON Nonhwwtl Ine,

9292-008. 08 VA8 s011,00/08/84, IV -




09/21/2001 FRI 13:38 FAX 2537986498

¢i010/010

LOG OF EXPLORATORY BORING

PROJECT NAME LRI

A BORING NO. GP-14
LOCATION Hidden Valley Landfill PAGE 30F3
DRILLED BY Tacoma Pump &pDrilling GROUND ELEV.

DRILL METHOD 6-inch ODEX, 4-inch HSA TOTAL DEPTH 35.00°
LOGGED BY G. Mack DATE COMPLETED 08/23/94
EAMPUNG | comBusT. | mows wl €= LITHOLO®IE
METHOD | IOLEQAS PeR gﬁa EE 3 §z gg DESCRIPTION
and  [%gewxin| swcies | 28132 F| 2 3 &5
° S E ) °

NUMER
T = WELL COMPLETION DETAILS:
I 1 Deep Probe:
i -~ 0to 21.3 feet: Schedule 80 PVC blank riser pipe
B ~— with 1/8-inch ID Tygon tubing.
= — 21.3 to 23.2 feet: PVC gas probe tip.
& = Shallow Probe:
- = 0 to 4.0 feat: Schedule BO PVC blank riser pipe
- — with 1/8-inch ID Tygon twbing,
= 45— 4.0 10 5.5 feet: PVC gas probe tip.
o — Seals;
= — 0 to 3.0 feer; Baroid 3/4-inch hole plug - hydrated
R — bentonite chips.
— —_ 3.0 1o 18.5 feetr: Lonastar washed pea gravel.
s — 18.5 10 20.5 feat: Baroid 3/4-inch hole plug -
s - hydrated bentonite chips.
5 — 20.5 to 35.0 feet: Lonestar washed pea gravel.
I 60 i

REMARKS

@ G = Grab sample from ODEX air discharge. Combustible gae = 0% ga/0% LEL.

LEMGON Northwest. Inc.

0202-005.00 HVL L59/30:) IE!OSHA..J'WL




'BORING LOG

F \ Sweet, Edwards & Assaciates, lnc.)

Gravel Pack —

«— Bentonite Seal

PROJECT Thun Field Landfill Site Page.2 _of_4
Boring No.
— . - —
PENE - ;
SAMPLE PERME -

WELL DETAILS | TRATION | DEPTH ABILITY |SYmBoL LITHOLOGIC DESCRIPTION Lo
TIME/ | (FEET) TESTING QUAUITY
RATE NO.| TYPE

- 35 7 |Grab _ S.C.=518
=40 8 |Grab
-increasing silt. S.C.=597
/] -45 |9 [Grab GM | SILTY SANDY GRAVEL, dark :
gray, fine sand with trace
S medium sand, slightly ox-
B idized, saturated. S.C. =894
8 y
S 50 10 Grab [Flows
Q 150+ gpm
wn
o
[e0)
=
3]
v 55 11 Grab .
o [
>
B
~
—60 12 Brab 5.C.=859
o r
o,
E
. 65 13 Grab t+-increasing medium sand. 5.C.=840
Q
(1]
o
[
o -
m —
S 70 14 |Grab
v SP GRAVELLY SAND, medium to
O .
2 dark gray, medium Fo Flows
coarse, trace of S}lt, an-l>10+ gpm
o~ gular gravels ( 3/4"), :
saturated.

Backfilled with Bentonite Slurry—

SEA-300-02b

6P~y Lt &



Cement

Bentonite
Chips

Washed Pea Gravel

£

Loc

Surface Elevation

Sweet—-Edwards/EMCON, Inc.

PROJECT

atlon

Thun Field Landfill

BORING LOG

(see figure)

GP-18

Page_1 of_1_

Boring No.
Driliing Method __Air Rotary

Total Depth __30 feet Drilled By
Date Completed _9/16/87 Logged By __KGR
. PENE= SAMPLE
weLL peras | TRATION oePTH SAEEL LITHOLOGIC DESCRIPTION P
RATE No.{ TrPe
-0 Silty Sandy Gravels (Till).
Gray brown, fine to medium sand,
/ well sorted gravels 1/8 - 1 1/4"
/ diam., moist, sand f-crs, some
o —-- Scattered boulders greater
o€ > than 1 foot diam.
o o e -10
oo| |oo 2 °q .
o o o ° °° °° °
° o o . o _o©o °
ool |oo g oo -- Gravels subangular, subrounded,
B B °°°: 15 poorly sorted 1/2 - 3/4", some
o o ooogooo B silt, tan, light brown.
o ° (-] °° °° -]
e o o o _o o
0 O o0 : O O
o o _0 ©o
° ogoo oog —-20 —- Qutwash. Increasing medium to
° °] . % ° o course sand, poorly sorted
5 o °° o gravels approximately 1" diam.
°°0=o°°o:o°d wet, some silt, wet.
o :ﬂ o °° °° o
o°o = o°o°°°o° ~25 —- Increasing subrounded gravels
o°E°o°°°o°n less than 2" diam., gray to light
%9 0% 0° brown, sticky, medium to coarse
o g oo g o9 sand, saturated.
o °° °° o °° O° Q
[+] o .0 -
30 Boring depth at 30' bgs.
~35
~-40

GP- 1]

ot



N\ Sweet: Ediwaics & Associetes, nc. ) BORING LOG

) PROJECT ___THUN FIELD LANDFILL SITE Page_l1__ of _4

Location Wwest of Offices. Boring No. _TE-12(S)(D)

Surface Elevation Drilling Method _Air Rotary

Total Depth _124 feet Drilled By _Johnson Drilling

Date Completed ___4/86 - Logged By K-G- Rattue
PENE-

SAMPLE PERME-

WELL DETAILS | TRATION | DEPTH ABILITY | sYmBOL LITHOLOGIC DESCRIPTION WATER
TIME/ (FEET) TESTING QUALITY
RATE ) NO.| TYPE

mEmEn

0-7' SILTY SAND, (Recess-
ional Outwash), light
brown, fine to medium

SM sand, trace coarse sand,
damp.

o

e

!

\ 7

OO

2m/ft.

W,

X2

o4

I

W,
i

».

S 1l |Grab

¢

2

o

XK

XX

v,
P

*

4am/ft.

v
s

7-21' SILTY GRAVELLY SAND,
(Trill?), dark brown, fine .-
to coarse, damp.

S5

(XX

-,
-

L7

-
-

X

10 2 |Grab

N

————Bentonite Seal

AR

-

e

'

09,
PVC

A0L®,

—increasing sand, decreas-
SwW ing silt, damp.

lll
riser pipe|

A

2 FOEARERX

- 15 3 |Grab

w
2]

N
H
t

R

—-increasing fine sand,

gray, damp.

I :{;‘E:’E _ silt, damp.
j."'d..- 20 4 |Grab : ®
r.olk
'-H,: -] -
% ‘.5:8 ) X U' o '
g @ Q< 21-37' SANDY GRAVEELS,
m‘;_c;' % R o (Qutwash), light gray.
[0 6|0 5 8 r fine to coarse sand,
> e 8
@ .ok b angular gravels, dry.
5 - 25 |5 [Grab quiar g » OFY
RY- 1 i
sl |
go.] [ GW
0 I
ESRY
el b A | —
L 30 6 |Grab —becoming medium to dark
-
o
L
=z

Al
I - t@, L Y v B
R R R L ATy

35 7 |Grab

6O-1° |k A SEA-300-02a
’



R F | Sweet. Edwards & Associates. Inc. ) ¢ BORING LOG-

PROJECT THUN FIELD LANDFILL SITE Page_2 of_4 )
Boring No. o TE=12(S}(D)
PENE - o | sampe | perme- WATER
weLL peTaiLs | TRATION | BERT ABILITY |SYMBOL LITHOLOGIC DESCRIPTION STy
RATE no.| Type | TESTING
s A GRAVELLY SAND, medium
~ -.a-'."': 33 7 | Gxab e brown, slightly silty,
X fine to coarse, .
il I b 31-53' SILTY GRAVELLY
'."",' 29 SAND, medium dark grayish
I -;'?% brown, fine to coarse
2 4 v'."‘G . sand, moist.
P¥ el 0 4m/ft.[" 40 8 | Grab
Yokl ef.? o
2 H '.Q b
L8 s M ©
of-
e Sl ? T
g B e =
pShul G © —same.
oo GM
"9 .E?‘..'-;;
AT R I (2R 45 |9 |Grab :
'._ Ol 3
% loofene o
LD ' 0, @
qart sl = -
A ;
o A K —same. '
T-.;;.'- ¥ e~ 30;
[asit] o = .
(7 e, 50 10 | Grab
‘o o
hPh %0
b, . K
[=g1- e
O k0 |4-Sm/ft
%o 3 53-60' GRAVELLY SILTY
a8 B b , SAND, (Till), dark brown,
: 2 '\ﬁ.\‘\m‘ S5 11 |Grab oM fine to medium sand, co-
Q “‘\Eﬁo hesive silt, very moist.
§ L '
N =
N § ’
(]
% O 60 #2 jGrab 60-74' SILTY GRAVELLY
5 SAND, (Outwash), light  |SWL 62'
il 2 . gray, fine to coarse sand,|while
R § angular gravel, saturated. drilling
:‘ = - i 4 conduct~
e @ same - saturated. tivity
b .| 3m/fe.[ 65 |13 |Grab = 1100.
.'.oo ‘c
P oM
(o €=
P, O
;;;‘.: —Sdme . - =
s 70 Q4 |Grab
:3:':' 2m/ft.
0.3 "i:(
O =h 9.4
PR — =
SEA-300-02b

GP-12°, Kbk



—

Steel Securlty Casing

Washed Pea Gravel

’ : Swaet-Edwards/EMCON, Inc. T e B ORI NG LOG
PROJECT Thun Field Landfill Site Page_1 C\" i
Location __(See Figure) Borlng No. __MW-18 Shallow (6P-20A,8,C)
Surface Elevatlon _546 £t. (MsvL) . Drilling Method __Air Rotary - g*
Total Depth 160 feet below ground Drilled By _Haves Well Drilling Co.
surface
Date Completed __3/2/88 Logged By __Patrick bunp
ovv SAMPLE
WELL DETAILS TP :’FEE’E";‘ SYMBOL LITHOLOGIC DESCAIPTION WATER
READINGS ) ouaLlTY
al — n no.| Type
2z 71 H K PAE R '
/ 0 :[SM:El[sILTY SaND (0-16'); light olive
5;; / 7 / b B 4 b brown (2.5Y, 5/4):; fine grained
//’ 517 / SEEE 20-30% low plasticity fines;
;fj 5 ; 5 b W M o 10-15% coarse gravel; loose;
/ ;5:,; SEEE dry. (TILL)
/ AV Trace [s LEEEEL:
A= b M M o W :
/ /f/ o HHHH N
/ 55 f ﬂ‘s SRR € 13-13.5': color change to
/ f/ﬁﬁ_—": o B b R gray.
/ A JEEEEL
1AVl A ©
/ A 1] A (A= . i p
ZAIE 10 |1 | erab [EEEEEE
4 Urdid= rab [kl -
° ¢ HHHEERE {
o 2 altp (lEEELISILTY, SANDY GRAVEL to GRAVELLY \
o Plloliel} JslEEFF][SILTY SAND (16-42'); light olive
°%| 1INiC JLEEEE] browa to grayish bzewn: medium
:fc Al ;‘ e s :;:J gravel grained; 1 inch rounded;
ool Il o¢ 15 IEESE]  15-30% low plasticity fines:
o ° Hed o S5kl 15-30% fine to coarse grained
°od blleleel2 | sand; loose; dry. (TILL)
-] 4 ] o
62 e
° 0illbol m
of Pl ¢ =
© o i° 1O L
° o [ %¢. 20 2 Grab |
o b|Plloo| o
of Clt.el=
o o
o o @ ’ 5 °
oldalfl, 3
-] qxn o o]
-] 4 <
o = o
o °lallllle
°od a1l [ !
%4 EFll|[ %|Trace [2s
° ol {l°
o o
ol>|4 <
o JabiPlle |
o°< Nkl of |
°°° N ‘u °, _
o f :. 0 o
ﬁ/ ] L . ,
//’ 4 //* 30 3 |grab b @ 30': lenticular quartz sands;
9 ;
/ 4 / harder. . as
7Rl
/ 1 C
Zy
5§j ¢ @ 34-35.5': less fines coarser
il Frace 35 grained; damp.

Bantonite Chips

SEA-300-01:



Bentonlte Chips

Washed Pesa Gravel

2

Sweat~Edwards/EMCON, Inc.

BORING LOG

~

6P~ 20"

Kot o

PROJECT Thun Field Landfill Site Page_2 o, 4
Boring No. _MW-18S
0 1
VAS SAMPLE ;
WELL DETAILS TIP &CEIF; SYMBOL LITHOLOGIC DESCRIPTION gm'::?
|READINGS) uo.[‘rwe
% ATV e
? g'// //’ =35 .v."+.- |SILTY SAND GRAVEL TO GRAVELLY
% 5;% ;: SILTY SAND (continued).
11/ »
/ 1] /
/ % //
A1/
/ 917 ’%
1
2%
/ éﬁf SAND (42-57'); olive (S5Y,5/3);
/ %1% / S medium graihed; trace to 5%
/ ’;f / d fines; trace gravels; loose;
/ f/‘ i'/“i / 3 dry.
/) 4|9 A o
4 =1 -45
y o d =] b =N re)
° %] 19ld[e &
o -]
bo 4 blElbo|a
-] q o 0 - .
:oc o:::. h
o J :j; b o N
, © Ho o™ -50 4 Grab
2] o °':° 9 I
(-] d o U =
o d D b =]
po [= °°°
s -} -] ° L=
Oa o :O -] I
(-] D b o0 |
noo] L= °°°°c
° o dl oo =55
o b2 a0
(-] o -] -] ol R
b °| ° g d -{SILTY SANDY GRAVEL (57-70'); olivel
N pdgoo o° (5Y, 4/4); fine gravel
%l 1o °° 1/2 inch in size; rounded;
Pod [dhe®e 15-20% silt fine; 15-30% fine
% E.,a "o°°°o =60 . | 5 | Grab .- to coarse sand; damp. (TII.L)_
-] Q_ak ° . q
-] o -]
° b ; oo
o 2 o °°°
-] [o ol (] ° ﬂ
o ;Lo © -
° C>>: : oo
goo a o °°:°a g
ode,lofle” e 65 ]
°o qd Vplp oo @ 66': less fines.
b -] o °°°
b -] o ° (=1
°°-: 1P % o I @ 68°': picking up fines.
DO L] ooo & : e
L o o = of oL, W
[-] [+ ] o (-] .. b
°°§ Al RS 70 6 | Grab .'3/.1 °a [SANDY GRAVEL (70-127'); olive
b o ° 5 °GPIG;M° (5Y, 4/4); fine to coarse gravel
od I > %0 o b o o o grained; 5-10% fines; 30-40%
7 ;7 o o °°°° fine to medium sand; dense.
4 b 0% (TILL) |
/ “ / [, ©° o !
STa-306G-02!



'Sweet-Edwards/EMCON. Inc. BORING LOG

O

PROJECT Thun Field Tand€ill Gjea Page_3 of _

Boring No. __Mw-18s

ovar _ SLMPLE
WELL OETAILS Tip | BEPTH SYMBCL LITHOLOGIC DESCRIPTION WATER

(FEET) cuaALITY
READINGS no.| Tree

Bentonite Chips

W

—
o0
oo
oen 0
- °
0 ¢
<

SANDY GRAVELS to SILTY SANDY
GRAVELS (continued).

75

o
o
(]
o
(-]
-]
aa

o
]
X}

o

(-]

9
°°
oo

@ 72': change in color to gray,
%0 due to basaltic composition
¢ of rock.

\ (OUTWASH)

oo:
00’0
°
oo
°

14
0%

. 80 7 Grab

~
)
o0

- 85 % o:

SAAARR TTITITITTTEEEEEEEEESE

AMMIHHIHIDIDIDGDGA

MMM

™~ 90 8 GrabL°°o; o

]
—95 (-] ,°

oo | SANDY GRAVELS to SILTY SANDY .
0 | GRAVELS (72-127'); olive gray
o (5Y, 4/2); fine to coarse
of gravels; 1/2 inch to 1 inch
ol rounded; 10-20% fines; 15-30%
fine to coarse sand; dense;

damp. (OUTWASH)

f100 |9 | Grabpe

P O

2° PVC Riser Plpe

AT IS TR AR AR AR AR Y

rY)
°q
°°
(- -]
0.0

~ 105

v
-]
(X
(-]
[}

:00
ooo
[N
°0 o
° o
.0

I

~ 110 10| Grab

d

a
[=
[+

PEPLPYEFE ANARRARRRRRNNY

<
po

° %0 o 0€°%a®
o o ]
o ° ) o ° °° °

o o” o °, o o
o 9 o X ¢ 9o

q o ° o

o o L= <
o ) o 5

e o -] o
°° o 9 of -] no

X 0 e m——

SzA-300-02:
6‘9“10" 3 °§ *- :



Sweat~-Edwards/EMCON, Inc.

<

__BORING LOG

‘Page_A_o 1

PROJECT Thon Field Landfill Site
Borlng No. My-18c
- —— —
ova/ SAMPLE
WELL DETAILS TP el SYMBoL LITHOLOGIC DESCAIPTION WATER
reanings| FEET ouALTY
no.| Tyee |
(- -] o . -ﬂ S
L o] " 115  GR/GMd canpy GRAVELS to SILTY sanpy
% d] oo €% { GRAVES (continued).
o rou‘g oo :
P g o o.uao
o 4 b " o o
o0 oo :o°°°
°°I. ’oooooo
P o o “r10
% d C120 |11 Grabfoo So%
o 4 JRCRCIA
P : o %0 a2
o 4 b 0, o°
oo oo S0, .
o _ 4 Po"‘oo
=] g o Os0 :
-] 4 4 o L
oo oo‘.:: oo
= p o L
nog‘ -[ 125 S 00 3
2 ~ o T f:
°°°°‘ = T1-|-sM |-
P o ] c EEERF SILTY SAND (127-150'); olive gray|-
Q| oo § LEEEEE T (5Y, 4/2): fine to coarse :
g:g‘ A R RE grained; 20-2 5% low plasticity )
o) o 0lq 130 12| Grabl:|:|:l:J:l:: fines; 5-15% fine gravels; -
é’ 0,9 k%013 up to 1/2 inch, rounded; drill
Fo © 4 o %0 |& i e M hole staying open; dense; damp.
.gooo‘. AR SLEEFEE (TILL)
‘En 5 0% 0I5 4 e @ 133':-Brighter olive color. ;
q o wlofelelel=
ool Pres R B
7R 135  HHHE B
7 // LR
& SRR
o L 145 {H HHH R
= ~ o w ele elefale
&£ oooc "°°°o°u M L.
P AY S b W W e @ 139': dark andesitic boulders|
=fe°d 5 2° 140 13| crab[flfL |
El oo —P. %0° B b 1 b e '
2 - © o o - I slafefofoinin |
§=°:¢— :°"° S A o FEFEFER e 142°: damp.
0| afn .
R = I HHHHHNE !
b S 0° °|B 4 HHH N ;
° oo - o e !
°oo °°°°O s b 1 1 4 1 M o .
o, =°°%° a7 145 FEEEEER @ 145°: wet-
P o —] © 00 |. r b0 b 1 4 e M o
Ry == AP i HHRHERE 3/2/88
° [-X-] ° ﬂo sfel=l=l=|-1r .
o AR -2 b M Conductiv}
P o —1 2 00 |a - o b M P |
e 9 o P AT 980
o K o 1P T St " umAés/cm
P 2.°° S oo -150 |14 | Grabf. SANDY SILTY GRAVELS to GRAVELLY .
A~ I LR R "" SAND (150- BOB); olive brown j
/ (2.5Y, 5/4); coarse grained to - I
o fine gravel grained; -10-20% fin l
% to medium sand; (continued-) 1 .

S£A-305-02=

GP-2", 4t a



f LOG OF EXPLORATORY BORING GP-a1

PROJECT NAME  Phase Il Remedial Investigation BORING NO. MWw.255
LOCATION Hidden Valley Landfill PAGE 10F)9
DRILLED BY Hayes Drilling REFERENCE ELEV.
DRILL METHOD Air-Rotary TOTAL DEPTH 170.00’
LOGGED BY John North DATE COMPLETED 12/13/89
SAMPLE | SAMPLE » o|@iTHO- | wELL LITHOLOGIC
NUMBER | METHOO %L—'u E{: 1| LOGIC | DETAILS DESCRIPTION
2 | i | = kovum
ﬁ_: % Sl=
i ] 0-20 fect: SANDY GRAVEL; browns; sand
i fine to coarse; gravel fine to coarse;
B scattered cobbles; 5-10% silt; moist.
N _eeTld (34
»4 £
e ’ 4
L >4 <
4 £
— ) 4 4
>4 €
L — ! <
- S »4
5 5 f
L _— 9 <
L — s €
>4 <
o — 2 €
B | s €
s €
_— e — E {
2 s €
-1 »4 4
- — >4 4
»4
N ] » D
- s 4 4
10 o> b )
S-1 | GRAB ¥ ol b
B R > €
e ] ’1 (
- | »4 <
=t >4 4
- 4 4
4 <
[ 3 »4 €
- === 24 <
>4 { g
i 4 4 3
= 4 €
* <
= — " 2
»4
- 15— s $
- — 4 <
" — 4 <€
1 HS
- — »4
»4 4
- —_— 4 € ¢
- ——] 4 €
[, *4 4
4 4
i A
Z —_ -
- 2
20 .
REMARKS

Gas Probes GP-21S and GP-21D indiallcd with MW-25S. Well construction materials: 2° sch 40 flush-threaded PVC
blank, 2° sch 40 0.010" factory slotted PVC ccreen, FILTER PACK =washed pea gravel, SEAL MATERIAL = medium
and coarse bentonite chips. Locking steel monument cemented in place at surface.

| SWEET-EDWARDS/EHCON r'oz-m.21.mez.ua/ci:a.owwld

P-4 Lot



B - LOG OF EXPLORATORY BORING 3*

PROJECT NAME  Phase II Remedial Investigation BORING NO, MW-25S8 |
LOCATION Hidden Valley Landfill PAGE 20F9
DRILLED BY Hayes Drilling REFERENCE ELEV.

DRILL METHOD  Air-Rotary TOTAL DEPTH 170.00’
LOGGED BY John North DATE COMPLETED  12/13/89

L1THO- WELL LITHOLOGLIC

SAMPLE SAMPLE 0
NUMBER METHOO %d DETAILS DESCRIPTION
>
&=

NN
SAMPLES

20 - 152 feet: GRAVELLY SAND; browns;
sand fine to medium; gravel fine to 0.57,
subrounded to subangular; trace silt; slightly

_moist.

NRUUEENNAN

|
Q

L ed

A A N N A T

v ¥ e o
¢
A

ilo< | — @ 30 feet: moisture increasing.

e e

"“J}{Jdéllll|
U]
2 5 4

!
2

— 35

)
J
Ny

ANMATERRNARNNAN NN NN

““H“L%%""'
UULUUUL

|

|

40

i
REMARKS

Gas Probes GP-21S and GP-21D installed with MW-25S. Well construction materials: 2° sch 40 flush-threaded PVC
blank, 2° sch 40 0.010° factory slotted PVC screcn, FILTER PACK=washed pea gravel, SEAL MATERIAL = medium
and coarse bentonite chips. Locking stecl monument cemented in place at surface.

SWEE| -EDWARDS/EMCON TOZ-O'I.21.LRIGZ.133/:]’:6.09/10/9_1

.




LOG OF EXPLORATORY BORING

GP- 22
PROJECT NAME  Phase II Remedial Investigation BORING NO. MW-238
LOCATION Hidden Valley Landfill PAGE 10F2
DRILLED BY Tacoma Pump & Drill REFERENCE ELEYV.
DRILLMETHOD  Air Rotary TOTAL DEPTH 32,00
LOGGED BY John North DATE COMPLETED 10/31/89
» .| Qfeiho- | weLL LITHOLOGIC
SAMPLE | SAMPLE ?d O_EE [ Losic | oeTaiLs DESCRIPTION
NUMBER METHOD ﬁ% % g (-:DLUHH
i 0 - 8 fect: SANDY GRAVEL; greys; sands fine
5 to coarse; gravels fine to 3% with abundant
B cobbles to approximately 8; trace silt.
i (RECESSIONAL)
i 5}
» - | 8-3Zfect GRAVELLY SAND
| _ - INTERBEDDED WITH SANDY GRAVEL;
i . o dark greys; sands fine to coarse, gravels _
- 10 { : subrounded, fine to 1 inch. (RECESSIONAL)
S-1 GRAB ed BAEEN B
T Bt <
S
B — :{ HE .
§ - Bty
- 15 A Ey
- = o i
- — HEE] o .
i | 5. -; :-:. Slight moisture.
= — KIS R
20
REMARKS '
Gas probe GP-22 installed with MW-23S. Well construction materials: 2° sch 40 flush-threaded PVC blank, 2° sch 40
.010° factory slotted PVC screen, FILTER PACK = pea gravel, SEAL MATERIAL = bentonite 3/8° pellcts, medium
bentonite chips. Locking stecl monument cemented in place at surface.
MSUEE ~EDWARDS/EMCON T02-01.02.LRI.14/¢cjf:4.09/10/90 J

GP - AN,

et &



LOG OF EXPLORATORY BORING

R

SWEET-
ha

PROJECT NAME  Phase II Remedial Investigation BORING NO. MW-238
LOCATION Hidden Valley Landfill PAGE 20F2
DRILLED BY Tacoma Pump & Drill REFERENCE ELEV,
DRILL METHOD  Air Rotary TOTAL DEPTH 32.00
LOGGED BY John North DATE COMPLETED 10/31/89
7] . & LITHO- WELL LITHOLOGIC
SAMPLE %G‘J O.El: &J LOGIC | DETAILS DESCRIPTION
- &1-
S-2 GRAB

= B}

F 3

. i e

» 25— 3

4 - iy

= —_— 3 : ;:.

- 30— iy

- — § -: ::;:u

L 3 E-;:; :'i:.

B ' Bottom of hole at 32 fect.

= 35—

- —_ _.
REMARKS

Gas probe GP-22 installed with MW-23S. Weil construction materials: 2° sch 40 flush-threaded PVC blank, 2° sch 40
010" factory slotted PVC screen, FILTER PACK = pea gravel, SEAL MATERIAL = bcnlomte 3/8° pellets, medium
bentonite chips. Locking steel moaument cemented in place at surface.

WARDS/EMCON

T02-01.02.LR1.14/cjf:4.09/10/90 J

GO-22", X ot L



APPENDIX B

FIELD MONITORING FORMS



Hidden Valley Landfil

Landfill Gas Probe Data

Date:
Weather Conditions:
Barometric Pressure:

Instrument:
Measured By:

Probe
GP

CH,

% %LEL

CoO,
%

%

Pressure
In. W.C

Probe

CH,

GP

%

%LEL

CoO,
%

0,
%o

Pressure
In. W.C,

1A

17

IB

18

1C

19

2A

20A

2B

20B

3S

20C

3M

218

3D

21D

4A

22

4B

SA

Field Notes:

5B

6

78

7D

8A

gB

9

10

11

12

13A

13B

148

14D

15A

15B

16A

16B

Notes:

Template LFG Probes.xls 1/10/02

On-site probes GP-1, GP-10 and GP-11 are for system performance monitoring
Off-site probes GP-20, -21, and -22 only to be monitored if off-site subsurface gas migration is suspected



Hidden Valley Landfill
Landfill Gas Monitoring of On-site Buildings

Date:

Weather Conditions:
Instrument:
Measured By:

The atmosphere inside buildings at the landfill were monitored for possible intrusion of methane gas.
Per WAC 173-351, concentrations of methane in on-site structures must not exceed 25% of the
lower explosive limit (LEL). If off-site gas migration is suspected, concentrations of methane

in off-site structures must not exceed 100 ppm methane.

The areas monitored included: The general overall work area
Floor drains
Underground conduit protrusions
Closed areas where landfill gas could collect, such as under cupboards
and inside closets

The gas detection instrument must be calibrated using calibration gas containing methane equal to 50 % LEL.
Calibration must be performed before and after the survey is completed.

Checked boxes indicate that the survey revealed no detectable methane.

Main Office - individual office spaces, storage areas and within open crawl-space area.
Repair Shop — survey atmosphere conditions throughout (lower height levels).

Guard Post —~ main room and restroom area.

Pay/Scale Booth — interior of building.

Recycle Building — throughout facility and water drainage areas.

Leachate Treatment Building — all lower level office spaces, restrooms, water drainage system and
storage/equipment areas.

Gas to Energy Building — central monitoring/control room, engine room and storage cabinets.

10 00000

Transfer Station Building — throughout entire building and lower levels.

Signature

LFG Building Survey Template.xls 8/16/01
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Hidden Valley Landfill
Condensate System Inspection

Date:
Measured By:

Condensate Sump Pump Operating Correctly?

Comments

CS-1

CS-2

CS-3

CS-4

CS-5

CS-6

CS-

CS-8

CS-9

Cs-10

Field Notes:

LFG Condensate Template.xis 8/17/01




aje|dwa] piald Ivgm 941

6L [4 SN
6L [4 €SN
6L [4 99N
8L1 £ 9PN
6LT Cl WOD M
8L1 £ YIN
8L1 £ €N
8L1 ¢ SN
8L1 £ 9IN
8LI1 ¢ 8CN
8L1 € LTN
8L1 € 6EN
8L1 £ 6CN
8L1 € 0EN
8L1 £ TEN
6L [4 VSSN
6L [4 9N
6L [4 LSN
6L 4 8SN
6L [4 65N
6L [4 VOON
6L {4 19N
6L 4 CON
6L [4 EON
6L [4 J/dYON
6L (4 YON
6L [4 SON
—— (1) | omssarg | omssorg 209 00 — ioiseg
SJUAWIWIO)) poteINorE)) dwa], | AwojpA | oumg 0 ° ° MO az1g odig | Ioquiny [[om
STUSWIRINSBIA P[]
uadQ Jomg 2AJeA (OSA
uodQ paxorI) 9A[BA ‘ODA :Ag paInseaJy
s paasat, wado SLO [IoJeo M
Pasol0 JoTS SA[BA DSA 1R

ejeq plald [I9M se9 [jypue]
liypue] Asjjep uappiH




ajedwa] plald [IBM D471

8L1 ¢ 91N
6961 01 dNOD S
6961 01 dINOD 4S8

8L1 € CEN
8L1 € LN
8LI1 € TLN
8L1 € 0SN

8L1 € ¢ ZTIMOH N

8L1 ¢ [ ZIIOH N
8L1 € TSN
8L1 3 69N
8LI1 £ 0LN
8L1 £ PEN
8L1 £ £EN
8L1 ¢ SEN
8L1 13 9¢EN
8L1 € 0PN
8L1 € IvN
8L1 € VSN
8L1 3 8EN
6L C LEN
8LI ¢ PN
8LI € EvN
8L1 € SYN
6L 4 YPN
6L 4 89N
8LI1 € LIN

N Eov ainssaig | omssoig t00 209% — -
SjusUILIOT) pareInoTE)) duroy, | HooppA | oneig MOL az1g adiq | aquunN oM
SJUSUIAINSBIA P[L]
uadQ Jomg 2A[eA :OSA
uadQ payorI) 9ATRA :0DA :Ag pamsean
mys passL uwadQ :S1O :IoYIeO M
Paso[D JomiS 9AJRA DSA o1

ejeq pPI9ld I19M Se9 ||ypueT
ll4pueT Asjjep uappIH




eje|dwa] pjald M 941

6L 4 914
6L [4 814
6L [4 0zd
6L [4 (44
6L [4 4!
6L 4 vTd
6L [4 STd
6L [4 V&d
6L [4 97Hd
8LI1 ¢ LTH
8LI € 8¢H
8L1 ¢ 1IN
8LI 3 CIN
8LI1 £ LN
8LI (3 9N
8L1 ¢ SN
8LI 5 8IN
8LI1 £ V6IN
6L (4 61N
8LI1 £ 0ZN
8L1 € 1IN
8LI € EN
8L1 € PN
8L1 € vIN
8LI1 14 LIN
8L1 € SIN
S—— (d) [ omssorg | omssog 0% oo% | o | e
SjUUILIO]) porEInoren) duay, | &no010A | oneig ° MOL az1g adi{ | JoquinN [[oM
SJUSWIAINSBIJA] P[]
uadQ oS 2AfEA ‘OSA
uadQ paxoe1) aAleA :0DA :Ag painsea
mys passal uodp :SLO IR M
Paso[) YoM 2A[EA OSA oreg

ejeq pield II9M se9 |iijpue]
lijpue] AajjeA uappiH




P sjeldwa L piaid lIRM 941

8L1 £ 6cd
6L C 8¢H
8L1 £ 1cd
6L [4 Vo6l1d
6L 4 VL1H
8L1 ¢ v8d
6L [4 vé6d
6L [4 84
8L1 ¢ q94
8L1 € VIidg
L1E 14 0vd
8L1 ¢ Led
6L [4 [L£!
6L [4 [4£!
6L @ evd
8L1 ¢ q94
8L1 £ Vvd
6L (5 ved
6L @ vid
6L 4 19
6L ¢ ¢H
6L [4 JE!
6L (5 VIIH
6L G [M4E!
8L1 ¢ ¢1d
6L 4 14E!
6L @ STd
I d,) ainssaig | ainssaig ‘o T —_— -
sjusuIIO)) poreINorEs) dura], | &00o2A | onels ° 0 o or az1g odig | IoquuInp [[om
SJUSUIAINSBIJA] P[L]
uadQ Yomg 9AEA (OSA
uad() paxorI) SATBA 0DA :Ag paInseajy
myg paisel, uadQ S1O Joeap
PaSO[D JOMS A[BA DSA Preq

ejed pIold 19M Se9 [jypueT]
llypue-] AajjeA uappiH




ojeldwa] pieid IvMm 947

6961 01 NAD0D
T6LT 4! ¢ JINOD
6LT 4! I JNOD
8L1 £ EIN
6L [4 SLN
6L [4 €LN
8LI1 € 8N
6L [4 LYN
6L [4 6N
6L 4 8YN
8L1 £ 6N
8L1 ¢ 0IN
6L [4 SHq
6L [4 9¢d
6L [4 6¢d
8L1 ¢ (4%
6L [4 ced
6L [4 Lq
8L1 € 4%
8L1 € vied
8LI1 € vied
m S—— (1) aInssa1g | anssaig 0% 200% — —
JUSUIUIO)) poTEIorEs) duroy, | A100[9A EMMHW%SE - O az1g adig | JoqunpN [[om

uadQ JomS A :OSA
usdQ payorI) SATEA (ODA
nyg pajsa, uedQy :SI1O
PasoO[D }o1us dA[EA DSA

:Ag pomseoN
JI0UIBO
01
ejed Pid!d IIPM se9 [|jpue]
l1ypue] AajjeA usppiH




APPENDIX C

GAS CONDENSATE SYSTEM REFERENCE MATERIAL



|

GARDNER DENVER
EJBRFB AR
COMPRESSOR
ELECTRONIC Y
REGULATOR AND K

1

CONTROL PANEL e
Q CLoSED 2 *AIR QUICK CONNECT

NR’ X3 "'CLOSED
oPEnT4 [OPEN

(X l=—AR DRYING UNIT “ON
CLosEDy "

FILTER WITH AUTOMATIC DRAIN

T0 SOUDS >
SEPARATOR <™
CLOSED " 3 OPEN

7 %

OPEN OR CLOSED —Y ™ LOW VOLUME AR REQUIREMENTS
TO DIAPHRAM PUMPS ON
CHEMICAL TREATMENT UNIT

%10 CLOSED
o TO EFFLUENT TANK
X11 OPEN
TEE TO EQUALIZATION X12 OPEN
TANK CAPPED OFF o
e
RS
$ i\“@w 0\3";@\

; o®
s % ~

Scale: 1 = 10.00 DimScale: 1 = 10.00 Dote: 11/26/97 Time: 9:26 AM Operator: MLP

ENW—BOTHELL2/DATA: G:\DWG\ 40202005\ B0052C04.dwg Xrefs: <NONE>

0 10 20
PRESSURE MEASURING PORT SCALE (f1)
QUICK CONNECT VALVE
OPEN

CONDENSATE SUMP

DETAIL (TYP.)

P ¢

400 7
) (ot 11-87 ) Figure 2—1 b
DWN ___MLP LAND RECOVERY, INC.
Emcon s APP ___KWW HIDDEN VALLEY LANDFILL
@ REV __KW PIERCE COUNTY, WASHINGTON
PROJECT NO. CONDENSATE RECIRCULATION SYSTEM
\t . ) \_$0202-005.052 AIR SUPPLY ISOMETRIC J)




Suppliers for the Gas Condensate Recirculation System

Equipment/Material Supplier
Pneumatic Condensate Pumps QED Groundwater Specialists
P.0O. Box 3726

Ann Arbor, MI 48106
(800) 624-2026

Main HDPE Condensate Discharge Maskell-Robbins Incorporated

and Air Supply Lines P.O. Box 12590
Seattle, Washington 98111-4590

(206) 775-8600

Stainless Steel Piping Floyd Equipment Company, Inc.
2208 Pacific Hwy East
Tacoma, WA 98424-1013
(800) 828-3322

Pipe Fittings Familian Northwest
3517 Pacific Hwy East
Tacoma, WA 98424-1120

Pacific Water Works
602 Valley Ave. N.E.
Puyallup, WA 98372
(206) 840-8558

Tacoma Screw Products, Inc.
2001 Center Street

Tacoma WA 98409-7895
(800) 562-8192

TIMCO, Inc.

1926 Port of Tacoma Road
Tacoma, WA 98421

(253) 272-0397

Western Fluid Components, Inc.
11440 120th Avenue N.E.
Kirkland, WA 98033

(800) 343-5843

Campbell Manufacturing, Inc.
Spring & Railroad Streets
Bechtelsville, PA 19505
(800) 523-0224
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SOLOisanintelligent,high-rate pneumatic pump for totalflulds applications.
itrunsitself,with anintemalfloat system and a magnetic "brain"cartridge.
Thebrain senses liquidlevel Inthe pump, tuming the air supply onwhenthe
pumpisfull,and tumingitoff as soonasthe pump empties. With its built- in
brain,SOLO doesn'trequire aircycle oron-off level control atthe well head,
simplifying systemdesign. Allyou need above the well cap Is a compactair
' filter/speed control. SOLOIs easy to Install-just run airto each well. Continued operation s truly hands-off. SOLO constantly
reactstochanges Inwellrecovery rate, so it's always pumping atthe highest rate possible. it also shuts down automatically if

' waterinthe well dropsbelow pumping level. (NOTE: SP4000 requires aminimum of 3.5 feet of liquid Inorder topump and the
SP2000requires aminimum of 1 footof liquidinorderto pump) Because cyclingIscontrolled atthe pump, SOLO s either
) refilling ordischarging 100% of the time. There’s nowaitingbetween active phases of thecycle forthe entire length of air supply

tubing to re-pressurize. This operating efficiency enables SOLO to deliver pumping rates of up to 4.5 gallons per minute while

" also saving onairsupply requirements. The mechanism in SOLO uses the same high-clearance designthathasmade PULSE

- PUMPthe standard forfield performance without clogging or breakdowns.

" TABLEOFCONTENTS |
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2.HOWSOLO WORKS . 2
- 3.INSTALLATION:
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B.CAP AND TUBING/HOSE:

1.PUMPS WITHALLNYLON TUBING 4

2. PUMPS WITH HOSES AND NYLON TUBING 5
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- 5.SPECIFICATIONS T

' 6.MAINTENANCE _______ __ e 8
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HOW THE SOLO PUMP WORKS

THE SP4000 REQUIRES AMINIMUM OF 3.5'OF LIQUIDTOPUMP.

THE SP2000 REQUIRES AMINIMUM OF 1' OF LIQUID TOPUMP.

THE SOLO PUMP AUTOMATICALLY SHUTS OFF WHENTHELIQUID
LEVEL ISPUMPED DOWN.

THE SOLO PUMP WILLAUTOMATICALLY BEGIN PUMPING AGAINONCE

WELLLEVELHASRECOVERED.[—

BRAINCONTROLS i
koo
Sgk% WHEN SIGNALED

BY THEACTIONOF

THEFLOAT

-FLOAT WITHPUMP FULL
FLOAT IN THIS POSITION SLIDES THEACTUATOR ROD UPWARD
CAUSING AIRTOENTER THE PUMP. THEAIR PRESSURE FORCES

THE INLET CHECKBALL TOSEAT,PREVENTING WATER FROM
ESCAPING OUT THE INLET. THELIQUID INTHE PUMP'SBODY IS
THEN FORCEDINTO THE PUMP'S FILL TUBE AND UPTHE
DISCHARGE LINE TO THE SURFACE.THETOP CHECKBALLIS

UNSEATED BY THE UPWARD FORCE OF THE DISCHARGED LIQUID.

; f— ACTUATORROD

1

i i FLOATIN THIS POSITION SLIDES ACTUATORROD DOWNWARD
ALLOWING THE COMPRESSEDAIRIN THE PUMPTOVENT.THE

| INLETCHECK BALLUNSEATS (NOLONGER HAVING ANY AIR

‘ AIRPRESSUREHOLDINGIT DOWN)WHICHALLOWS THENEXT

VOLUME OF LIQUID FROMTHE WELL INTOTHE PUMP.ASTHE

! LIQUID REFILLS THE PUMP, THE FLOAT RISESBACK UPINTOTHE

POSITIONMENTIONED ABOVE AND THE PUMPING PROCESS

ISREPEATED. THETOPCHECKBALLIS SEATEDBY THEWEIGHT

OF ANY LIQUIDIN THE DISCHARGELINE ABOVE ITPREVENTING

THAT LIQUID FROMRE-ENTERING THE PUMP BODY.

INLETCHECKBALL =

TOPCHECKBALL

AIRPORTAL

PUMP INLET

L AT



HOSE/TUBING ATTACHMENTS TO TOP OF SOLO PUMP

PUMP DISCHARGE
FITTING

BRAINEXHAUST
FITTING

——— EYELETHOLE
FORROPE
ATTACHMENT

PUMP EXHAUST
FITTING

PUMP AIRSUPPLY
FITTING

TOP VIEWOF SOLO PUMP

PUSHHOSE/
TUBING
DOWNTO
THIRDBARB
ENGAGE-

MENT (MINIMUM)

i CLAMP

.3} PLACEMENT

-

PUMP |
DISCHARGE

FITTING ..

7BARBS(TAPERED)

PUSH
TUBINGDOWN
FLUSHWITH
THEFITTING'S
NUT

PUMP

EXHAUST
FITTING

PUSH
TUBINGDOWN
FLUSHWITH
THEFITTING'S
NUT

PUSH HOSE/
TUBING DOWN
TOFIFTHBARB ~
ENGAGEMENT
(MINIMUM)

CLAMP
PLACEMENT -
. . 3BARBS
3BARBS(TAPERED) E- -§7BARBS(TAPERED) (TAPERED)
47 CLAMP
! PLACEMENT ? | | PLACEMENT

‘PUMPAIR
SUPPLY
FITTING

PUMP BRAIN

EXHAUST -
FITTING

EARCLAMP

PLACE CLAMPTOOLOVERTHE
DIMPLED EAR PORTIONOF THE
CLAMP ANDSQUEEZE EAR
TOGETHER (AS SHOWNBELOW).

CLAMPTOOL

A.CLAMP INCLOSEDPOSITION
B.CLAMP INOPENPOSITION 3




ALLNYLON TUBING

~ 4,6,8"CAPS

1.LOWERPUMP TODESIREDDEPTH.
2.0ONCE PUMPDEPTHHAS BEENDETER-
MINED, MEASURE OFF APPROXIMATELY 1 FT.
OF TUBING LENGTH (MEASURED FROMTHE
TOP OF WELLCASING) FROMBOTHTHE
PUMP EXHAUST LINE AND THE BRAIN
EXHAUSTLINE.”

3.CUTBOTHEXHAUST LINES.

4. ATTACH THE PUMP EXHAUST DEFLECTOR
TO THE PUMP EXHAUST LINE.(SEEPAGES3
FORCLAMPINSTRUCTIONS)

. SUPPLY AIRINFROMCOMPRESSOR

“NOTE EXHAUSTTUBING 5.TIESTRAPALLTUBINGINTO
'LOCATEDAFPROX.1 5 i ONEBUNDLE APPROXIMATELY
LOCATIONGLOSETOTHE 4-6"BELOWWHERE YOU CUT
BECOME SUBMERGED. OFF YOUR EXHAUST LINES.
6.PASS PUMP DISCHARGE AND

3/4°0.0.PUMPDISCHARGE  A]JRSUPPLY LINES THROUGH

, THEWELLCAP.
¥6°0.0.PUMPAIRSUPPLY 7 RE-ADJUST PUMP TO DESIRED
— 1/4"0.D.BRAIN EXHAUST DEPTH. |
. 8. TIGHTENWELLCAPFITTINGS
— 1/2"0.D.PUMP EXHAUST DOWNONTO AIR/DISCHARGE
LINES. '
. . )

PLUG
(PROBE"
HOLE)

DISCHARGELINE ' y




MPSU

HOSE AND TUBING COMBINATION :

4,6,8"CAPS

1.ATTACH EYELETFOR SUPPORTROPETO .

THETOP OF THESOLO PUMP.ATTACH ROPE.
2.LOWERPUMPTODESIREDDEPTH.
3.ONCE PUMPDEPTHHAS BEENDETER-

MINED, MEASURE OFFAPPROXIMATELY 1 FT.

. = OF TUBING LENGTH (MEASURED FROM THE

PPORT

*NOTE:EXHAUSTTUBING
QUTLETSSHCULDBE © -
LOCATEDAPPROX.1%-: ;"

‘BELOWWELLCAPORINA -
LOCATIONCLOSETOTHE
CAPWHERETHEY WILLNOT
BECOMESUBMERGED.,

—5/8"1.D. PUMP DISCHARGE

— 1/4"1.D. PUMP AIR SUPPLY
—1/4"0.D. BRAIN EXHAUST

—— 1/2°0.D. PUMP EXHAUST

PUNPSUSINGASUPPORTROPE
MUSTUSETHE EYELET, (WHICH
COMESWITHTHECAP),INORDER

TOATTACHTHERQPETOTHE
PURP,

SCREWTHEEYELETINTOTHE
CENTERHOLEONTOPQOFTHE
PUMP.
SCREWEYELETINAPPROXI-
MATLY 3/4ORUNTILIT
BOTTOMSOUT.

ATTACHROPETOEVELET

TOPOFWELLCASING) FROMBOTH THE
PUMP EXHAUSTLINE AND THEBRAIN

EXHAUST LINE.*
4.CUTBOTHEXHAUSTLINES.
5.ATTACH THE PUMP EXHAUSTDEFLECTOR

TOTHE PUMP EXHAUST LINE. (SEEPAGE3
FORCLAMP INSTRUCTIONS)

SUPPLY AIRINFROM COMPRESSOR

6.TIESTRAPALLTUBINGINTO
ONE BUNDLE APPROXIMATELY
4-6"BELOWWHEREYOU CUT
OFF YOUR EXHAUST LINES.
7.PASS PUMP DISCHARGEAND
AIRSUPPLY LINES THROUGH
THEWELLCAP.

8.RE-ADJUST PUMP TODESIRED
DEPTH.

9.PASS PUMP SUPPORT ROPE
THROUGHCAMCLEATTOHOLD
PUMP INTOPOSITION. ’

§TOPVIEW |

DISCHARGELINE




P,PRESSURE

“NTROLLER
" SILTER
\CKVIEW)

---------------

CAP,PRESSURE
CONTROLLER
|| ANDFILTER

% (FRONT VIEW)

_ATTACHAIR
SOURCEHERE

AIRSUPPLY
HOSEFITTING
OPTIONS:

B 5 AR
SUPPLY HOSE
(SUPPLIED)

1/4" MALE

[T COUPLER
|| 1/4"FEMALE

o

1/2" 3/8"

PRESSURE CONTROL ADJUSTMENTS =

MRl < PRESSURECONTROLKNOB

B | <— TURNING CLOCKWISE INCREASES PRESSURE
s (. TURNING COUNTER-CLOCKWISE DECREASES PRESSURE

i AIRSOURCE

MINIMUM 40P.S.I.
MAXIMUM 100P.S.L.

NOTE: FLOW RATE ISDEPENDENT ONTHE AMOUNT OF AIR PRESSURE THATISRECEIVED BY THEPUMP.,
FLOWRATES CANBEINCREASED BY INCREASING AIRPRESSURETO THEPUMP AND FLOW RATES CAN
BEDECREASEDBY DECREASINGAIR PRESSURETO THE PUMP.

ADJUST AIR

TO DESIRED PRESSURE

PRESSURE




P4000 SPECIFICATIONS

DIAMETER:3.0° | PRESSURE REGULATOR/ FILTER DIMENSIONS: PUMP TYPE: POSITIVE GAS DISPLACEMENT

LENGTH: 48° WIDTH.3" (OUT FROMCAP) PUMPVOLUME: 1.9LITERS (.5 GALLONS) Nominal

y WEIGHT: 11.5LBS MIDRES(PARALLER TOCAR) MAXIMUM FLOWRATE-4.5G.P.M.
g FITTINGS: TYPE-BARB HEIGTH2-12-(ABOVECAP) | MATERIALS OF CONSTRUCTION: BODY-STAINLESSSTEEL
1ZES-DISCHARGE §/8"1D(¥4° 00) OVERALLLENGTH-6-1/2° HOUSINGS-G-TAL
AlIR1/4"1D(3/8"0D) CHECKBALLS-TEFLON
EXHAUST /8" 1D( 1/2° 0D) FITTINGS-BRASS
 VENT,(BRAIN)3/16°1D(1/4°0D) AIRREQUIREMENTS: MINIMUM-40P.S...
MAXIMUM-100P.S.L

5
5P4000 FLOW RATES \

N s
5 ne 10’ SUBMERGENCE
FLOW (GPM) 1
AT100P.SI 2 , - % T
2’SUBMERGENCE| © ™
\
1
0 10 20 30 40 50 60 70 80 90 100
DEPTH (FEET)
£2000 SPECIFICATIONS
DIAMETER:3.0" | PRESSURE REGULATOR/FILTER DIMENSIONS: PUMP TYPE: POSITIVE GAS DISPLACEMENT
LENGTH: 24" WIDTH-3*(OUT FROMCAP) PUMP VOLUME: .36 LITERS (0.095 GALLONS) Nominal
WEIGHT: 8.5LBS WIDTH-5"(PARALLELTOCAP) MATERIALS OF CONSTRUCTION: BODY-STAINLESS STEEL
FITTINGS: TYPE-BARB HOUSINGS-Q-TAL
VENT,(BRAIN)3/16°1D(1/4"OD) el sl CHECKBALLS-TEFLON
>ZES-DISCHARGE 5/8° 1D (3/4"0D) N FITTINGS-BRASS
AIR 1/4°1D( /8" 0D) AIRREQUIREMENTS: MINIMUM-40P.S.L.
EXHAUST3/8°ID(1/2°00) ‘MAXIMUM-100P.S.1.
P2000 FLOW RATES 3.5 -
3.0 S>—H-SUBMERGENGE
2 —
5 - ~—_
FLOW (GPM) 2.0 ~—
AT100P.S.L 15 2-SUBMERGENCE —
1.0
0.5
2 10 20 30 40 50 60 70 80 90 100

| SES—

DEPTH (FEET)




e

"0 ACCESS FILTER ELEMENT SIMPLY UNSCREW FILTER BOWL COUNTERCLOCKWISE.
\/
IPLETELY REMOVE FILTER BOWL.
‘O REMOVE FILTER UNSCREW HOLDING SCREW LOCATEDATBOTTOMOFFILTERASSEMBLY.

INCE SCREW IS REMOVED THE FILTERASSEMBLY SHOULD COME APART AS SHOWN (4.) DISCARD OLD
LTER AND REPLACE WITHNEW ONE. REASSEMBLE FILTER ASSEMBLY AS IT WAS ORIGINALLY.

‘lEATTACH FILTERAND THEN FILTERBOWL IN THE SAME MANNERAS THEY WERE REMOVED.

TTOUT
BOWVL

-

'JOTE: REPLACEMENT FILTER ELEMENTS MAY BE PURCHASED THROUGH Q.E.D. PARTNUMBER 36661

SOLO PUMP,WELL CAP ANDREGULATOR FILTER SOLO PUMP,WELLCAPAND REGULATORFILTER
SOLO PUMP PACKAGES INCLUDE: SOLO PUMP PACKAGES INCLUDE:
SOLO PUMPPACKAGES: SOLO PUMP PACKAGES:
WELL DIAMETER | HOSE OR TUBE | PART NUMBER WELL DIAMETER | HOSE OR TUBE | PART NUMBER
HOSE SP4000A HOSE SP2000A
4INCH 4INCH
TUBE SP40008B TUBE SP2000B
HOSE SP4000C HOSE SP2000C
6INCH 6INCH
TUBE SP4000D TUBE SP2000D
I HOSE SP4000E HOSE SP2000E
8INCH 8INCH
i I TUBE SP4000F TUBE SP2000F




APPENDIX D

LANDFILL GAS MONITORING PROCEDURES



LANDFILL GAS MONITORING PROCEDURES

The following are step-by-step procedures for landfill gas monitoring. Always refer to the
instrument manufacturer's manual for operational instructions.

Obstructions/Water Vapor. During instrument operation at any location (gas well, probe or gas
header), the operator must be alert for the presence of moisture. Small droplets of moisture
should not cause concern, but excess moisture will damage detector elements, making the
instrument inoperable. Before connecting a combustible gas/oxygen detector to a gas probe, the
operator should check for possible probe obstructions and/or the presence of water.

A recommended method to test for obstructions is to attach a squeeze-type aspirator bulb to the
probe top with clear vinyl tubing and to evacuate an air sample from the probe with the aspirator
bulb. If the deflated bulb fails to expand, the probe tip or the tubing within the probe may be
obstructed by foreign matter or water. Dirt or other obstructing particles can block perforations
of the probe tip, decreasing the rate at which the sample volume is extracted by the probe and
causing slow expansion of the bulb. If the bulb expands slowly, watch the clear tubing for water
being extracted from the probe. If a steady stream or a large amount of moisture is observed, do
not use the combustible gas detector.

Pressure Measurement Procedures Using a Landtec Gem 500.
1. Press the “on” switch and allow the instrument to warm up for at least 30 seconds.
2. Press “CONTINUE” and No. 2, “READ GAS LEVELS”.

3. Press either No.1 for “PREPROGRAMMED IDENTIFICATION”, or No.2 for “NO
PREPROGRAMMED IDENTIFICATION.

4. Press No.2 "CONTINUE” and No. 3 to “ZERO PRESSURE”. Wait approximately 30
seconds and Press No. 1.

5. Return to the original screen and connect the Landtec to the probe or well.

6. Allow 45 seconds for the instrument to stabilize and record data and exit.

Static Pressure Measurement Procedures Using a Magnehelic Pressure Gauge.

1. Set a0 to 0.25 inches water column (" w.c.) Magnehelic pressure gauge on a flat surface near
the probe to be measured. Use a small flat screwdriver and adjust the needle to zero using the
set screw located at the bottom of the face of the gauge.

2. Hold the open end of the flexible vinyl tubing connected to the "HIGH PRESSURE" port
near your mouth and blow lightly into the tubing while observing the gauge. An upscale
movement of the needle should be observed. If it is not, check all tubing connections,
possible obstructions within tubing, or gauge operation.

3. Attach "HIGH PRESSURE" tubing to the top of the probe. Connect the gas detector to the
probe top using a 4-foot length of 1/8-inch inside-diameter clear vinyl tubing. Using the
tubing, the operator can see whether water originating within the probe is pumped into the

60-305105/6011R135.doc D-1
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instrument. The tubing should be connected to the instrument and probe with an air-tight seal
to prevent leakage which could affect the monitoring results.

4. Observe the needle on the gauge.

« If the needle moves upscale, the pressure is positive. If it stabilizes within the range of
the Oto 0.25 "w.c. gauge, record the positive static pressure value on the data
monitoring form.

+ If the needle moves upscale and pegs the 0 to 0.25 "w.c. pressure gauge, disconnect the
gauge and repeat the procedure, using a gauge of a higher range.

« If the needle moves downscale and indicates a sub-zero reading, the pressure at the
probe tip is negative. Disconnect the vinyl tubing from the "HIGH PRESSURE" port of
the gauge and reconnect it to the "LOW PRESSURE" port. The needle should now
indicate an upscale movement. Record the indicated value on the monitoring data form,
and note that it is a negative pressure. If the indicated pressure is greater than the range
of the gauge, repeat step 4(b), using the "LOW PRESSURE" port of a higher-range

gauge.
Gas Composition Measurement Procedures Using a Landtec Gem 500.

7. Press the “on” switch and allow the instrument to warm up for at least 30 seconds.
8. Press “CONTINUE” and No. 2, “READ GAS LEVELS”.

9. Press either No.1 for “PREPROGRAMMED IDENTIFICATION”, or No.2 for “NO
PREPROGRAMMED IDENTIFICATION”.

10. Connect the Landtec to the probe or well.

11. Press No. 5 “PUMP ON”, and allow the pump to run for at least 45 seconds for gas wells and
at least 90 seconds for gas probes (until readings stabilize).

12. Record data and press No. 5 again to stop the pump.

Gas Composition Measurement Procedures Using a GasTech® Model 1939-OX portable
combustible gas/oxygen detector.

1. Place the "LEL-GAS" switch in the "GAS" (in) position. Place the "OXYGEN-GAS/LEL"
switch in the "OXYGEN" (in) position.

2.Tumn on instrument by depressing the "POWER" switch. The meter will rise upscale and
should steady out at approximately 21 percent on the "percent OXY" scale (the top scale of
the meter). Allow the instrument to warm up approximately 1 minute.

3. Depress the "BATTERY CHECK" switch and note the meter reading. The meter should
show a reading above the "BATT CK" mark on the "percent OXY" scale. If the reading is
at or below the "BATT CK" mark, recharge it by plugging in the battery charger for a
minimum of 8 hours before monitoring.

60-305105/6011R135.doc D-2
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4.1f necessary, adjust the black potentiometer labeled "OXY CAL" to bring the meter to the
"OXY CAL" mark (21 percent) on the "percent OXY" scale. Place the "OXYGEN-
GAS/LEL" switch in the "GAS/LEL" (out) position and the "LEL-GAS" switch in the
"LEL" (out) position. With the sampling inlet hose in a gas-free environment, adjust the
other black potentiometer labeled "GAS/LEL ZERQ" to bring the meter to 0 percent on the
"percent LEL" scale (middle scale of meter). Return the "LEL-GAS" switch to the "GAS"
position and the "OXYGEN-GAS/LEL" switch to the "OXYGEN" position.

5. Connect the GasTech to the probe or well.

6. When the needle stabilizes, observe the reading on the "percent OXY" scale, and record
the percent oxygen value on the monitoring data form. Return the "OXYGEN-GAS/LEL"
switch to the "GAS/LEL" position.

7. Observe the "PERCENT GAS" scale (bottom scale of meter).

« If the needle stabilizes at more than 5 percent, record the percent combustible gas value
on the monitoring data form. Proceed to Step 9.

« If the needle indicates less than or equal to 5 percent, and the oxygen concentration
measured in Step 6 is less than or equal to 9 percent, record the percent combustible gas
value from the "PERCENT GAS" scale on the monitoring data form. Proceed to Step 9.

+ If the needle indicates less than or equal to 5 percent, and the oxygen concentration is
greater than 9 percent, proceed to step 8.

8.Return the "LEL-GAS" switch to the "LEL" position. As soon as the needle stabilizes,
observe the "percent LEL" scale and record the percent of the lower explosive limit value
on the monitoring data form.

9. Disconnect the GasTech from the probe. Replace the probe top and allow the GasTech to
continue to run approximately 1 minute to purge any residual combustible gas. Shut off the
"POWER" switch.

10. Proceed to the next probe and repeat the procedure.

If detectable concentrations of combustible gas are suddenly recorded at a probe, the combustible
gas detector should be recalibrated immediately and the probe again monitored for verification of
results.
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Municipal Solid Waste Landfill
Transition Permit

Issued Pursuant to
WAC 173-351-700

Transition Permit Number 27-016

Date of Issuance

June 29, 1994

Date of Expiration

February 27, 2002

Date of Renewal

June 6. 1995

Date of Renewal

April 30, 1996

Date of Renewal __April

18. 1997 (Amended June 12, 1997)

Date of Renewal

April 15, 1998

Date of Renewal February 27, 2001

Facility Name: Hidden Valley Landfill

Facility Location: 17925 Meridian Street East, Puyallup, WA

Facility Owner/Operator: Land Recovery, Inc.

("the permittee") Harvey Doman, General Manager ~ (253)847-7555
c/o Address: P.O. Box 73057

Puyallup, WA 98373

Transition Permit Issuance:

The permittee, noted above, is hereby authorized to continue operation of the existing
municipal solid waste landfill unit(s) under the terms and conditions of this transition permit
and in accordance with local ordinances, and Chapter 173-351 WAC.

%%M Y

ECY 030-19

Signed (Health Officer or Designee)



HIDDEN VALLEY LANDFILL
TRANSITION POST-CLOSURE PERMIT

DESCRIPTION

The permittee, Land Recovery, Inc. (LRI), is allowed to perform post-closure activities at the
Hidden-Valley Landfill located at 17925 Meridian South. The landfill consists of approximately
56-acres of unlined landfill and about 31-acres of lined area. The lined area is comprised of 18-
acres on a side slope abutting refuse and 13-acres on native or engineered soil. The landfill was
capped in five major phases. The North Closure occurred in 1989 and consisted of
approximately 13-acres. The Southwest Closure occurred in 1992 and comprised of
approximately 26-acres. In 1993, the side slope area of the landfill was capped with a small area
in the northwest comer than consisted of about 17-acres. The Partial Closure was conducted in
1998 and consisted of 11.43-acres. The Final Closure was conducted in 1999 and 2000 and
consisted of approximately 22-acres. The landfill closures completed in 1989, 1992, and 1993
were constructed in accordance with WAC 173-304 (synthetic 60-mil geomembrane). The
landfill closures conducted in 1998, 1999, and 2000 were constructed in accordance with WAC

173-351 (i.e., a composite cap).

GENERAL CONDITIONS

1. LRI is authorized to perform post-closure activities and must abide by the conditions set
forth in the Specific Conditions of this transition permit until this transition permit
expires, is revoked, or the full permit is issued in accordance with Section 700 of Chapter
173-351 WAC, Criteria for Municipal Solid Waste Landfills (WAC 173-351).

2. This transition post-closure permit must be renewed annually, in accordance with WAC
173-351-720(1)(a)(i) until either expiration or a full permit is issued.

3. This transition post-closure permit may be modified (amended) by the TPCHD in
accordance with WAC 173-351-720(5). More stringent restrictions may be imposed on
the facility during the time period this transition permit is valid. Modifications will be
made in writing and become specific conditions of the permit.

4. This permit is subject to suspension or revocation if the TPCHD finds:

A. That the transition permit was obtained by misrepresentation or failure to disclose
any relevant information that could potentially have affected the issuance of this
transition permit;

B. That the site is in violation of Chapter 70.95 RCW, WAC 173-351 or local
statutes, ordinances, or regulations; or

C. That there has been a violation of any of the conditions contained in this permit.

LRI may appeal any such suspension or revocation in accordance with WAC 173-351-
760.

Page 2
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All conditions of this transition post-closure permit shall be followed or accomplished for
LRI to remain in compliance. Compliance schedules shall be met by the specified time
period. LRI is responsible for all acts and omissions of contractors and agents of LRI

Any duly authorized officer, employee, or representative of the Tacoma-Pierce County
Health Department (TPCHD) may enter and inspect the facility at any reasonable time to
determine compliance with WAC 173-351, WAC 173-304 and local solid waste

ordinances.

LRI must comply with WAC 173-351, Criteria for Municipal Solid Waste Landfills.

The permit (with conditions) shall be displayed or stored in a manner that allows easy
access by site personnel.

Nothing in this permit shall be construed as excusing LRI from compliance with any
applicable federal, state, or local statutes, ordinances or regulations.

SPECIFIC CONDITIONS

By the end of August 2001, LRI must perform the remaining quality assurance
construction activities outlined in the Final Construction Report for the East
Development Area dated December 11, 2000. The report describing these activities must
be submitted to the TPCHD by October 15, 2001.

LRI must submit a “complete permit application™ in order to obtain a Full Post-Closure
Permit for this facility. The complete permit application must contain the information
outlined in Kleinfelder's letter dated February 2, 2000, and the following revised and
updated reports: Post-Closure Care and Maintenance Plan; the Landfill Gas Management
Plan; and the Groundwater Compliance Monitoring Plan. The Post-Closure Care Plan
shall include a description of maintaining the integrity and effectiveness of the final
cover, a description of maintaining the operation of the leachate collection system, a
description of future uses of the property and an updated post closure cost plan. The
complete permit application must be submitted to the TPCHD by either June 1, 2001, or
in accordance with the Hidden Valley Landfill Consent Decree, whichever is earlier.

Any repairs to the final cover cap of the landfill must be approved by the TPCHD prior to
constructing. LRI shall submit appropriate documentation to assure that all repairs are
conducted with current engineering and quality assurance standards.

This permit expires on February 27, 2002, or when a Full Post-Closure Permit is issued.
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AUG 28 ‘@1 12:1SPM PUGET SOUND CLEAN AIR AGENCY: P.2 —

Puget Sound Air Pollution -

Control Agency Consrvtion No, 3229

HEREBY ISSUES AN ORDER OF APPROVAL
TO CONSTRUCT, INSTALL, OR ESTABLISH

One landfill gas collection system with 16 wells and a McGill Landfill Gas Flare, 9’dia. by 40’ high,

with propane pilot
A
; HARVEY DORMAN, LAND RECOVERY INC O HARVEY DORMAN, LAND RECOVERY INC
W
L ropox s N PO BOX 73057
E PUYALLUP WA 98373 R puyaLLUP WA 98373
N
T
INSTALLATION ADDRESS

Hidden Valley Landfill (Thon Field), 17925 MERIDIAN E, PUYALLUP, WA, 98373

THIS ORDER IS ISSUED SUBJECT TO THE FOLLOWING RESTRICITIONS AND CONDITIONS

1. Approval is hereby granted as provided in Article 6 of Regulation I of the Puget Sound Air Pollution Control Agency to the applicant to install, alter or
establish the equipment, device or process described hercon at the INSTALLATION ADDRESS in accordance with Lhe plans and specifications oa file in

the Engineering Division of PSAPCA.
2. Compliance with this ORDER and its conditions does not relicve the owner or operator from the responsibility of compliance with Regulations I or II, RCW

70.94 or any other emission control requirements, nor from the resulting liabilities and/or legal remedies for failure to comply.
3. This approval docs not relieve the applicant or owner of any requirement of any other governmental agency.
4. The combustion zone will provide for a minimum combustion temperature of 1400 degrees F.
5. The combustor will be provided with an ultraviolet flame scanner which senses flame-outs and shuts down the system

operation and automatically prevents venting of malodorous landfill gas into the atmosphere.
6. Following initial system startup and balancing, the {lare shall be tested within 60 days in accordance with PSAPCA

approved testing procedures.
7. The owner shall collect and analyze landfill gas emissions from up stream and downstream of the combustor flame.

Analysis shall include methane, CO2, 02, HCY, and trace organic and inorganic gases. Initial data shall

be reported o PSAPCA.
8. The owner shall retest the flare one year from the date of the initial test in accordance with PSAPCA approved

resting procedures,
9. ;‘hc owner shall submit an operation and maintenance pian including a proposed flare testing plan for approval by

SAPCA,

FREDRICK L. AUSTIN Anita J. Frankel
Reviewing Engineer Air Pollution Control Officer
hw
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Registration No. 21331 )

Puget Sound Air Pollution ™ |

T ‘ COHtI‘Ol Agency Construction No. 5645 _

HEREBY ISSUES AN ORDER OF APPROVAL pue _OCT 10 1994
TO CONSTRUCT, INSTALL, OR ESTABLISH

One Landfill Gas Flare at 1,500 c¢fm.

DAVID VYONASEK, MGR LANDFILL GAS SVCS

A
P EMCON NORTHWEST, INC O LAND RECOVERY, INC (J CRANDALL)
| 4 w
L 18912 N CREEK PARKWAY, STE 100 lg PO BOX 73057
I i
i BOTHELL WA 98011-8016 R pyvaLLUP WA 98373
N
T
INSTALLATION ADDRESS

PIERCE CO PUBLIC WRKS LND RECOVERY (HIDDEN VALLEY LNDFILL), 17925 MERIDIAN E, PUYALLUP, WA, 98373

 THIS ORDER IS ISSUED SUBJECT TO THE FOLLOWING RESTRICTIONS AND CONDITIONS i

1. Approval is hereby granted as provided in Article 6 of Regulation I of the Puget Sound Air Pollution Control Agency to the applicant to install or
establish the equipment, device or process described hereon at the INSTALLATION ADDRESS in accordance with the plans and specifications on file in
the Engineering Division of PSAPCA. -

2. Compliance with this ORDER and its conditions does not relicve the owner or operator from the responsibility of compliance with Regulations I, II or I,
RCW 70.94 or any other emission control requirements, nor from the resulting liabilities and/or legal remedies for failure to comply. Section 5.05(e) of
Regulation I requires that the owner or operator must develop and implement an operation and maintenance (G&M) plan to assure continuous compliance
with Regulations I, o, and IOI.

3. This approval does not relieve the applicant or owner of any requirement of any other governmental agency.

4. The federal New Source Performance Standards (NSPS) found in 40 CFR Part 60, Subpart WWW, for Municipal Solid Waste (MSW) Landfills

apply to this permit.

%ﬁ o e S e L L Dosidk Db k.ML*

CLAUDE M. WILLIAMS 7 JAY M. WILLENBERG . / DENNIS J. McLERRAN
Reviewing Engineer o Reviewing Engineer Air Pollution Coatrol Officer
MEJT
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Construction No. 7578

Puget Sound Clean Air Agenéy Noie of

Registration No. 21331

HEREBY ISSUES AN ORDER OF APPROVAL pae ;OCT 2 4 2000

o i 3 et e e et ot of e, el -

GIIELWNI@:VGid)d TO CONSTRUCT, INSTALL, OR ESTABLISH

Three Caterpillar G3516 Internal Combustion Engine Generator Sets producing 950 KW each from Landfill Gas.

APPLICANT OWNER
Jody Snyder Harvey Doman
Land Recovery Incorporated Land Recovery Incorporated
PO Box 73057 PO Box 73057
Puyallup, WA 98373 Puyallup, WA 98373
INSTALLATION ADDRESS

Land Recovery Incorporated, 17925 Meridian St E, Puyallup, WA, 98373
THIS ORDER IS ISSUED SUBJECT TO THE FOLLOWING RESTRICTIONS AND CONDITIONS

1. Approval is hereby granted as provided in Article 6 of Regulation I of the Puget Sound Clean Air Agency to the applicant
to install or establish the equipment, device or process described hereon at the INSTALLATION ADDRESS in accordance

with the plans and specifications on file in the Engineering Division of the Puget Sound Clean Air Agency.
2. This approval does not relieve the applicant or owner of any requirement of any other governmental agency.

3. Land Recovery Inc shall not exceed the following one hour average limits from the three Caterpillar G3516 internal
combustion engines as measured by a compliance source test that follows the requirements of Regulation I, Section 3.07:

(2) 0.60 g/BHP-hr of NOX (EPA Method 7E), and

(b) 2.5 g/BHP-hr of CO (EPA Method 10).

4. Land Recovery Inc shall reduce the Non-Methane Organic Compounds (NMOC) in the landfill gas, using these engine/
generator sets, by 98 weight percent, or reduce the outlet NMOC concentration to less than 20 parts per million by volume,

dry basis as hexane at 3 percent oxygen.

5. Land Recovery Inc shall develop an emission testing plan following Regulation [, Section 3.07, and conduct a source test

of each of the three Caterpillar G3516 internal combustion engines within 60 days of approval, to demonstrate compliance

with Condition Nos. 3(a), 3(b) and 4 above, and submit all source test reports to the Puget Sound Clean Air Agency within 60
 days of the date of the test unless otherwise approved by the Control Officer.

6. To monitor compliance with Condition Nos. 3(a) and 3(b) above, Land Recovery Inc shall either conduct annual source
tests as in Condition No. 5, or shall perform quarterly monitoring using an exhaust gas analyzer meeting the specifications
contained in: (T) Steady-State Exhaust Analysis System of Appendix D-Steady-State Short Test Equipment of Subpart S-
Inspection/Maintenance Program Requirements of Part 51 of Chapter 1, Title 40 of the Code of Federal Regulations in effect
as of July 1,2000. Any monitoring result that indicates noncompliance with the conditions in this Order shall be reported to
the Agency within 30 days. Otherwise, a report of the combined quarterly results shall be submitted with the annual emission
reports of Regulation I, Section 5.05(d). '

Form 50-118, (5/98) Page No. 1




Order o_f Approval for NC No. 7578 .0CT 2 4 2000

A

7. Land Recovery Inc shall maintain logs of the three Caterpillar G3516 internal combustion engine operating hours and shall
use these logs with emissions factors based on the most recent source test results to report annual emissions required by

Regulation I, Article 5.

8. Land Recovery Inc shall not exceed 5% opacity from the three Caterpillar G3516 internal combustion engines stacks
aggregated for 3 minutes in any 1-hour as measured by WDOE Method 9A.

APPEAL RIGHTS

Pursuant to Puget Sound Clean Air Agency's Regulation I, Section 3.17 and RCW 43.21B.310, this Order may be appealed to
the Pollution Control Hearings Board (PCHB). To appeal to the PCHB, a written notice of appeal must be filed with the
PCHB and a copy served upon Puget Sound Clean Air Agency within 30 days of the date the applicant receives this Order.

Dart 0. Kd—

2 Dennis J. McLerran
Air Pollution Control Officer

ay M. Willenberg
Reviewing Engineer

Claude Williams
Reviewing Engineer
mej
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