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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, 200 1 ).

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 I

Section 2:

Section 4:

Section 5:

Provides general information about the site and the landfill gas collection system,

an overview of landfill gas, and a srmrmary of regulatory requirements

Describes the landfill gas system components and provides procedures for

operation and maintenance of the gas system

Provides monitoring procedures

Presents record keeping and notification requirements

I.2 SITE DESCRIPTION

Hidden Valley Landfill is located in central Pierce County at 17925 Meridian Street, in Puyallup,

Washington (Figure 1-l). 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 3O-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).

60-305105/601 I Rl 35.doc
Copyright 2001 Kleinfelder, Inc



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. (LRÐ, 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 AI{D 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 l3 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 ¡vo 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.

In August 1985, initial gas control measures began with the installation of open-flame candle

flares stemming from vertical borings installed in the refuse.

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.

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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ln 1988, 20 vertical gas extraction wells (N3 through N22) were installed within the northern

portion of the landfill.

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

(cfrn) enclosed ground flare.

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.

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

(N HORIZ I and N HORZ 2) were constructed beneath the sideslope liner to provide

pressure relief and increase gas collection from the underlying refuse.

Between 1994 and 1999,47 vertícal extraction wells (El through E43) were installed in the

East Lined Area.

o In 1995, the second enclosed flare was installed and the blowers were replaced.

In 1997 the landfill gas condensate recirculation system was installed.

In 1998, construction began on the gas to energy facility

In March 1999, the gas to energy facility began operation

a

o

a

a

a

a

1.4 LANDFILL GAS CHARACTERISTICS

1.4.1 LøndJìll Gas Productíon

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 befween 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
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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 buþ, degree

of refuse compaction, and internal landfill moisture content, temperaturo, 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 I 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 AÍr Intrusion

If landfill gas is extracted from the landfill at a rute 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 Landftll Gas Hazørds

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, asphlxiation, 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 l5 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 enhance 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 sheam

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 REGULATORYREQUIREMENTS

1.5.1 Solíd Waste Reguløtíons

The Hidden Valley Landfill is regulated under WAC 173-351, Criteria for Municipal Solid

Waste Landfills. Local enforcement of solid waste issues under V/AC 173-35I is the

responsibility of the Tacoma-Pierce County Health Department (TPCHD).

Performance criteria for landfill gas control measures are outlined in V/AC 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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(Ð 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);

(iD The concentration of methane gas does not exceed the lower explosive limit for

methane at the property boundary or beyond; and

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

by volume of methane in off-site structures.

(b) 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.

(Ð The tlpe 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 sulrounding the facility; and

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

(iÐ The minimum frequency of monitoring shall be quarterly.

(c) 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:

(Ð Immediately take all necessary steps to ensure protection of human health

including;

(A) Notify the jurisdictional health department;

(B) 'Where subsection (+XaXiÐ of this section is exceeded, monitoring of the

ofÊsite structures for compliance with subsection (a)(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.

(iÐ 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

(iiÐ 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.

(iv) The jurisdictional health department may establish alternative schedules for

demonstrating compliance with (c) (ii) and (iii) of this subsection.
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(d) For purposes of this subsection, 'olower 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 Qaality Reguløtìons

The Puget Sound Clean Air Agency (PSCAA) is the lead agency for permitting air emission

sources within Krg, Pierce, Snohomish, ffid 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 Perþrmance for Stationary

Sources and Guidelines for Control of Existing Sources: Municipal Solid \laste 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 W'WW, establish standards for landfills that commenced
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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 A¡ea 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 resuits 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 OfMOC) 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 i|u{g.

. 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 -yearc.

. NSPS requires quarterly monitoring for methane concentrations at the surface of the

landfiil. 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 landfìll 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 December3l, 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 (oF),

and two emission source tests. Source testing was conducted in 1989 and 1990 by Amtest, Inc.,

Air Quality Division, Preston, V/ashington. 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 underNOC No. 7578

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

Appendix D.

I.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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2.0 GAS SYSTEM OPERATION AND MAINTENAIICE

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 potù/er restoration. Continual operation

of the gas system is essential to provide the required negative pressure to extract gas from the

landñll. Equipment outages must be addressed as soon as they are identified because system

intemrptions 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.I GAS EXTRACTION WELL FIELI)

The gas extraction system consists of 120 vertical and ¡¡ro 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 exhaction wells are present at the landfill (Figure l-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 infiltation and gas venting between the outside of the well

riser and the geomembrane liner. To prevent potential settlement sffess 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.

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.

Ifthe 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, atr could be drawn into the landfill along

the landfill perimeter and result in a subsurface fire or have other adverse impacts (see

Section I.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 extaction 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 gteater flow of gas through

the pipe. If the velocity pressure is zero, there is no flow and the valve is ükËly closed.

IVarning 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.

2.2 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'þull" against each other. Tlpically, 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 ma:<imum 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,

adjusûnents, or replacement include th¡ottle 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

't
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accumulating'ü¡ithin 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 tlpical 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 l-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 l6-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 a¡e 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 l-lz-inch diameter SDR 11

high-density polyethylene (HDPE) line from an air compressor located in the leachate

pretreatment facility. The compressor is a Ga¡dner-Denver, Model EJBRFB, which provides

compressed air for the leachate facility. It is rated for 100 standard cubic feet per minute (scfrn)

at 125 psi. When operating, the pneumatic condensate pumps require an operating pressure of 40

to 100 pounds per squüe inch þsi), and approximately 1.75 scfrn of air psr pump. If all ten

pumps operate simultaneously, approximately 18 scfrn of air would be required. However, ttre

actual demand will be closer to 2 to 4 scfrn, since the pumps will be cycling periodically.

Condensate is pumped from the condensate sumps through a l-%-inch diameter SDRll HDPE

discharge line to a perforated l-%-inch diameter SDRl1 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 awa¡e 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 oft 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 corner of the leachate pretreatment facility. This air

compressor is also used for minor air requirements in the leachate pretreaünent 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. V/ith power to the leachate pretreatment facility, close the air supply valve at the end of

the air compressor storage tank (Valve 1) and turn the air compressor breaker switch to

the "Olrf'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

"OPENP'position. This will pressurize the air supply line to the leachate pretreatrnent

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 necessafy.

')

J

4.

5

6.

a
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2.4 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

intemrptions can quickly result in gas build-ups and potentially a noncompliance condition. If a

prolonged failwe 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 Section2.6). 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

p¿lsses through. The gas enters the vessel tangentially, causing the gas to flow spirally.

Centifugal 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 Hoffrnan 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 burner 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 I.T. McGill Pollution Conhol Systems, Tulsa, Oklatroma. 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 I.T. McGill

Pollution Control Systems), Tulsa, Oklahoma. Flare dimensions are based on the projected
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mÐdmum 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 a¡restor

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 T. Flare operating temperature is maintained by controlling the ratio of

landfill gas to combustion airbytwo louverpanels located 180 degrees apart atthebase 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 Honey'well UDC-2000 mounted within an electrical

enclosure at the flare base. At each flare, one of the two louvers includes an automated

adjusfnent system to maintain a constant operating flare temperature of approximately 1,500 oF.

The combustion temperature should never exceed 2,000 oF 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 IIV emissions triggers an intemrption

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 IJV 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 btower(s) shut oft and the automated controls lock

out. To retight 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

v-ji
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in an attempt to reignite the flare. After a lockout, the operator should investigate and identiff 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 oF.

Temperatures in excess of this could damage the flare components.

System Maintenance. The mechanical equipment within the fla¡e station requires regular

senricing 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 sheam,

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 electical

energy. Operation of the gas to energy facility requires a fuIl-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 intemrptions 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 Hoffrnan 1500 standard cubic feet per minute (csfu)

centifugal blower with a 100 horsepower (hp) variable speed motor. Two positive displacement

blowers are available as a back up.

Chilter. Landfill gas enters the blower at a temperature of approximately 80oF to 120o F and

exits at approximately 120 to l40oF. 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 ftW) 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 intemrptions in the po\¡ier service.

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

2.6 GAS SYSTEM BACKUP

Cunently only one of the two ground flares is required to combust the volume of gas routed to

the fla¡e 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 fla¡e 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 has22 gas probes installed around the landfill (see Figure l-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 l8-inch lengfh of Yz-ínch, 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.

'l

{-'
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3.0 SYSTENIMONITORINGREQUIREMENTS

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 freld 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 than2 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, tlpical 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 zerc 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 su¡e

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

3.2 GAS CONDENSATE COLLECTION / RECIRCULATION SYSTEIVI

MONITORING

The condensate collectior/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 F'ACILITY 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 oF. 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

60-305 I 05/60 I I Rl 35.doc
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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.

3.4 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 MOMTORING

The Hidden Valley Landfill gas probes are currently monitored monthly. Gas probes GP-l,

GP-10 and GP-l 1 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

(V/AC t73-351-200[a][a][ii]). Ideally, the probes should show no trace of landfrll 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 L73-351-200t¿ltaltil). The monitoring

will be performed in the early morning 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,willbe monitored:

Main Office
Maintenance Building
Guard Post
PaylScale 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 ofÊsite

structures (WAC 173-351-2}0taltaltiiil). If off-site monitoring is necessary, appropriate

instrument calibration will be perfonned to ensure the 100 ppm standa¡d can be measured.
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4.0 RECORD KEEPING AND NOTIFICATION RJQUIREMENTS

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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:.

:-

:.

:.

:-

:.

:.

¡.

:.

:.

:.

:.
:.

:.

:.

!.

:.

:-

:'

:.

:.

:.

:.

:.

bouldcrs; yellowish-brown; 6nc to coarsc

gravel (sSVo) subangularto subroundd har{
somc sa¡d (40Vo),6¡c to coarsc; bouldcrs up

to onc fooÇ fow fincs (<57ù drY.

@?Á.0 fceC increasing moisture.

@ 39.0 fcet increase is moisturc, sand is

@28ß feet fastcr d¡iüing

coarse with a tracc of lines- .

4

5

6

7

c.G.

c.G

f0z-0 I .35.cPZt.28lsdz?-7 112191
S1JEE

REtvfAR1(S
All samplcs arc grab samplcs. CG. = combustiblc gas

ôr 
^ 

.L ì



PROJECT NAME
I,OCÁTION
DRILLED BY
DRILL MEtrHOD
I.OGGED BY

Hldden Valley Landfitt
North Propcrty Une
f-a¡te Environmental
Revrs Alr
G.S. M¡ck

BORING NO.
PAGE
REFERENCE ELEV.
TOTAL DEPTH
DATE COMPLEÎED

cP-æ@e-3)
3 0F7

12l:t.00'
6/27leL

SâI{PL¡IIG
HET116

A[0
t{tt{8ER

SLO(IS

PER

fooT

cj-gD

ãHd
d:l l¡l
clJJ

ËÉul:oÉ

o
l¡¡J
fL
E
<t
an

LtTfiO-
LOGIC

cltuHr¡

t¡Tflor.q¡¡c
0EscRtPftol

PID
(in ppo)

IJETL

DEÍATLS

mostly finc sand (95Vo) with somc mcdium to

:.

:.

:.

:.

:.

t.

:.

:r

:.

:.

:.

:.

:.

:.

:-

:.

:.

11

8

9

10

T2

c.G.

c.G.

cobbles and boulders; mcdium gray; mostly
gravel (6040Vo),subangular to subroundcd
hard, somc sand(maÙTo), finc to coarsc;
tracc of fineq bouldcr to scrrcral fee¡ and
hard, moderatc to wcllgradd moisr

@ 48 fccc casier drilliug ruoisc

@ 50 fecc gravcl is subangular to subrou¡ded
pea gravel

@ 54 fex;c color changc to darker gray.

f 02-0t . J5. GP23.281 sdz? -7 | l2l9 t$r€€

RETVÍART$
r{Il samplcs atc grab samplc.s CG. = combustiblc gas.

GP-j: 3 dt ?



PROJECT NAME
I-CATTON
DRILLED BY
DRILL MEf,HOD
I,OGGED BY

Hidden Valley t ¡ndfill
Norfh Pro¡rcrty fioe
t¡yuc Envirunmeutal
Revrs Alr
G. S. Mack

BORING NO.
PAGE
REFERENCE ELEV.
TOTALDEPTTI
DATE COMPLETED

OF
cP-ß f,P-3)
4 0F7

ljI¡.00'
6127leL

T¡EtL

DETAILS

ttTllotoclc
OESCR¡PTIOII

Ërul-oÉ

o
ulJ
fL
E
<to

uTfio-
toctc

8Lo|JS

PER

FOOT

9aúl
BHgft= ul(9JJ

SAI{PLTIIG

HETIICX'

^ll0t¡u{8ER

P¡O
(in pgn)

! .t . ,:
:.: ::

.' :-

.' :'

a.

:.

:.

:.

:.

:.
:.

:.
:.
:.

:.

:.
:.

:.
:t

:.

:-

:.

:.

:.

:.

:.

@ 7L.O - 73.0 feec boulder, white quartzite,

slowdrilling dry-

@îf3.0 feeE faster drilling moisL

t3

L4

tOZ -ol .15. GP23.28 | sdz?.7 | 1219 t

REN,ÍARKS
All camplcs arc grab samplcs. CG. = combustiblc gas

t



F
PROJECT NAME
I¡CATION
DRTLLED BY
DRTLL METHOD
I¡GGED BY

Hidden Valley t¡udfill
North Property Line
L¡y¡e Environmcntal
Rcvrs Air
G.S.'Mack

BORING NO.
PAGE
REFERENCE ELEV.
TOTAL DEPTH
DATE COMPLETED

cp-23 C6e-3)
s oFz

1.:¿¡tf,0'
6127ler

stt{PltÍG
H€THO

^IOt¡u{8ER

P¡O
(ín pgn)

8tous

ãgüfr=ut
C'JJ

Ërut*oa

o
lrlJ
fL
E
<ro

ttrHo-
r.octc

I¡ETL

DETA¡TS

LtTflOLOCIC
OESCRTPTIOIIPER

FOOT

@ 8¿0 fecc bouldcr.

@ 84O fect: casicr driIing.

85
.' :.

':'.-' :.

.' :.

.' :-

.' :.

.' :.

.' :.

.' :-

@ 86.0 fect slow dritling boulder - basalt or
a¡desitc.

@ 865 fcec fastcr drilling incrcasing silt in
matrir

@ 88.0 fecC slower dri[ing dense.

c.G.
16

90
@895fecc bouldec

@ 905 - 93.0 fecC boulder - metamorphic

' :.

.' :.

.' :-

.' :.

.. :.

.' :.

.' :'

.' :.

95

@ 96.0 fecC boulder, dusting.-1--:..:-.¡-
-*).'-:+
.-i-
'-fr-
.-4
1-i.''-Ír-
'--.

c.G.
98.0 fe€e faster drilling, increase in sand and

silt.

L7

REtvfARICS
AiË.pt.;-"- gnb samplcs. CG. = combustibh þ

srrEEf -€0uAR0s/€Hco{ f 02-01 .15. cP25.281 sd:Z.7 I 12/91

Ctr-j', S 6t ?



PROJECT NAME
If)CATION
DRILLED BY
DRTLLMETHOD
I¡GGED BY

Hidden Valley t andfilt
North Property Llnc
l¡¡ac EnvÍronmeutal
Rerrs AIr
G.S.Mack

BORING
BORING NO.
PAGE
REFERENCE ELEV.
TOTAL DEPTH
DATE C1CMPLETED

cP-23 (æ-a)
6 0F7

l?jt.00'
6127leL

SAI{PLII¡G

HETHO
Al{0

I¡tT{BER

PID
(in pgn)

BL(x¡S
PER

F(xlr

ocúl

eË5frt! uf
C'JJ

Ërtü-oÉ

o
t¡lJ
fL

<t
(

uTl{o-
TOGTC

cotrt{l¡

rÉtL
0€T r[s

ttrfiotoc¡c
OESCRIPT¡OII

:.

:.

:.

!.

:.

:.
:.

@ LÍLO fcct slow drilling, dcnsc, drY -
d¡¡5ring incrcasc in fr¡c sand and sil¿

@ 103.0 fecc cobbles' densc-

105

:r

:-

@ 105 fecc cobblcs'mostlybasalt to andr¡sita
:.

@ 107.0 fccC cobbles-

:.

@ 109.0 fcce iscreasc in moistr.l¡c, vcryslow
dri[iry (109.G116.0 fc€t)18

110

:.

:.

:-

:.

:.

:.

:.

:.

:.

:.

:!

:.

:.

:.

:.

z.

115

@ 116.0 feet: faster d¡illin& increase in
moisture.

+)... --.
-'j:.'

REIvfARI(S
All samplcs arc grab samplcs CG. = combuliblc gas-

s1ÆÉf T0Z- 0 1 . 35. cP?J.281 sdz?.7 I l2l9 I

/..o-?. f^ .<t. ?



PROJECT NAME
LOCATION
DRILLED BY
DRILL METTIOD
I.OGGED BY

Hidden Valley L¡ndfill
North Propcrty Uue
l¡y¡e Enviroume¡tal
Revrs AIr
G.S. Mack

BORING NO.
PAGE
REFERENCE ELEV.
TOTALDEPTH
DATE COMPLETED

GP-23(ô?-3)
7 0F7

Í¿¡'.00'
6lnlel

sAr{PtmG
I{ETH(x'

^ll0ÍLil8€R

Pt0
(in ppr)

BLOIJS

PER

F(þT

9ctl
ãHg
G;* l¡f
OJJ

Ërlrl-oÉ

o
t¡¡J
fLt
<fo

ttillo-
LOG¡C

cÐLu{fl

t¡€tt
oETAtts

t¡TÍoLoGlc
oEscRtPTloll

:.

:-

:.

:t

:.

.:.':.'
': .l

':.!

': .!

': .!
@ tä,:0 fccc sa¡d is mostly coarsc with somc

6nc to mcdiu- moisturc, wct at
ff3Íe¡;L

Total depth at IZ!.0 fccL

t25

1g

ß5

RE¡IARICS
All samplcs arc grab samplcs. CG. = combustiblc gas

sr¡É€f f 02-01 .15. cP23.281 sd:Z.7 I 12191

(¡?-3" ? dt?



t. Sweet -Edwar.ds/'ÉMCON, lnc. BORI NG LOG

PROJECT rhun Fietd Landfitl sire page'_-f_ of 1

No thern P rt, Line Borlng No. Mlr-ls s (GP-4)

Surf ace El evatlon 487 Drltllng llethod Àir Rotary

Total Depth 8O feet Hayes lfell Drilling Co.

Date Completed June 24 1987 kevin G. Rattue

)
Locatlon

Drllled By

Logged By

tr
t
ct()

f()
o
ch

(D

E
o
c
(D
(D

)

o
qt

(9

6o
o-
ï,
(D
E
tt
ó
3
cl
3
(D

o
c,
(D
@

)

SAMPLE
IVELL DETAILS

o/A/
TIP DEPTH

(FEETI
NO. IYPE

IYAlEB
OUALIlYSll,lBOL LTTHOLOGIC OESCRIPTION

A
1

10

15

20

30

35

5

¡nin/

o

25

o
o

E
oo
E
()
L
ôt

o
o oo
oo

o o
o

o
oo

o oo o
o
o o

o
o o
o
o o

o oo o
o

o oo
o
oo o o
o

oo oo o oo

o
o
o

.gc
c
õ'
o
o-

(\¡

SÀÌ.¡DY GRÀVEL (O-80'); nediu¡n
brown; mediun to coarse sand;
soure fine sand; angular. Èo
subangular gravels; 1./4 inch
to 3/4 inch dianeter¡ danp
oumÀsH

e 15': increasing nedium
sand.

e 25': grading to olive brown
siÈh trace of fine sand;
noist.

€ 35': becoming wet.

c-9-+', \ "t I
SEA-300-02¿



ét-Edwards/ EMCON, lnc.
BORING LOG

Thun Field Landfill Site Page 2 ofPROJECT '(
)Borlng No. Ì.!9r- I 5

Ë
E
o
c
c
0Þ
@

WATER
OUALTTY

s.!{.L.

(

(

@

GI

o
ct
(D
G
Eo
cn
qt

=

)

co
(D

C'
Üt

o
6
o
o-

(\,

SÀMPLE
LITHOLOGIC OESCRIPT¡ONSYM8OL

TYPEr.o.

ovA/
TIP DEPÏX

(rÊETlWELL DETAILS

E
o
at,

æ

o
o-

(\l

(D

oo

oo

o
ô

o

o

o
o

o
o

o

o
o

o
o

o

o

o
o

o

o
o

o o

o
oo

o
o

o

o
o
o
o

o
o
o
o

o

o
o
o

o
o
o

o
o
o

o
o
o

o
o

g 51': scattered boulders'

e 55': increasing coarse
gravels and cobbles

€ 62'3 saturated; ¡¡edium gray
sandy coarse gravel;
nini¡nr.¡m trace fine sand'

I 36': very wet.

55

60

70

35

45

50

65

c
(D
(D

o
Cn

o
N

o
6
(\l

Àverage
2 min/

6P-+', À dÊ å.

seÀ-300-02:



t. Sweet-Edwards/ EMCON ,lnc. BORING LOG

PROJECT Fie I ¿l T.:náf ill Site Page'-l oî 2

Locatlon (See Fiqure ) Borlng No. 
- 

r.o-q

Surface Elevatlo¡ approx. 4BO fr. (MSL) Drtlltng llethod Air Rotary

Total Depth feet. Drllled ly Haves llell DriLli¡q co.
Date Complet¿! o6/25/s? Logged By Kevin G.. Rattue

)

l

I

L

,)
I

I

G'I
o
co
c

SAMPLE
IYELL DEÎAILS

r-ì n

. PEI|E¿
TRATION

TIUE'.
RATE

DEPTH
(FEEI)

NO. TYPE

sT1r80L LTTHOLOGIC DESCRIPTIOÑ WAlEF
OUALTTY

oo

oo

o o
oo

o
o

o o
oo

o

o

o

o
o

o

o
o

o

o'
o

o
o

o

o

o
o

o

oo
o o

oo

o
q

oo

oo
o

10
o
o

20

30

35

5

o lnin/

15

o

AI

25

o
o

oo o oo oo ooo oo ooo oo oo o oo oo oô o ooo o oo oo
oo ooo oo o
oo oo o ooo o o oo oo

oo oo oo o oo o oooo ooo o o o

oo

Average
2min/fx

Methane

a¡ediuu brown¡ fine to coarse
sa¡d; trace silt, well sorted
angular gravetrs less than I
i.nch diameter; noist.

e 15': increasing silt and
increasing gravels.

I 24': becoming wet.

I 34': gravels incieasing;
well sorted, subangular I

SÀ¡.¡DY GRÀ1IELS (0-58r); light

6P-sì l"tt
sEÀ-300-02a
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ð
G'I

Sweet-E dwards/EMCON, lnc.

PROJECT Thun Field Lanôfill Site

BOBIN G LOG

'Page3 ol3 .

Borlng No. GP-S )

o.5r
¡netÌ¡ane

s.w.L.

ConductL
=2272
pH=7.4
T=21oC

I
)

I

PENE-
ÏRATION

TII¡E'
RATE

WELL DEÍAILS
ÞEPTH
tFEETI

3ÀMPLE
UTHOLOG¡C DESCRIPTION

WATER
OUAUTÍSíM8OL

xo. lYPE

slls. (continued from Previous -Page) 
;

inch to 2 inches in dianeter¡
wet.

lighrly
€ 42 a becoming wet a s

othenisticlsYT ome s iI t ,
sandY 9ravelmedium coarse

e 50': becoming very wet'

e 55': saturated; color
change to medi¡¡m - dark
gray-'

Boring terminated at 58'0 feet'

o o o o
o o o o o o
o o o ot o o o, o o o

o o o o oo o o o, o, o oo o o
o o o o
o o o ot o o o o

) o oo o oo o o o o o
o o o ot o o o o o

t o o o o o
o o o o o

o o o o ot o o o
, o o o o oo 0 o o o o
o o o o o
o o o o o o
o o o o o o

t o o o oo o oo o o o o o o
o o o o o o o, o ot o o o o o o o

o o o o o o o
o o o o o o

o o o o o

o o o o
o o o o o o o
o o o o o o o) o o o o

, o o oo o o o o
o o o o o o o
o o o o o, o o o o o
o o o 0 o o

o o o o o o o
o o o o o o
o o o o o o

o o o o o
o o o o o o o
o o o. o o o o

) o o o o o o

o ô o o o o
o o

C^P-ç; I6tI

seÅ-300-0zl



Sweeü. Edr¡rcrds & Assoc¡stes. lnc. --BORING LOG

) PROJECT thun Field Landfi tl q te Page r of_
LOCatiOn Norrhern properry Line BOfing NO.

Surface Elevation ?q F\ ¡ Drilling Method Àir
Total Depth 98 feeÈ Drilled By lIa !{e11 Dr

Date Gompleted 6/6/86 Logged By. f.G. Rattue

Co-

o
,¡t
¡¿(,
6
o
O.

(l
rr¡

SAMPLE
WELL OETA¡LS

PENE.
TRATION

TIME/
RATE

OEPTH
(FEET)

NO. ÏYPE

PEFME.
ABIL¡TY
TESÍING

SYMBOL LITHOLOGI C OESCRIPT¡ON WATER
QUALIlY

c
o

o
o

a

0
a

o
o

o
o
o

a

o

0

a

a

o
o

o

o
a

t
a

a

a

t

og{
.?.

È
r{
o
an

ú
o
o
L'
L'
o
îa
Ø

It
fî

oq
.Å
O.

l..
c,
tn
-.t
&
c)q
,c
o
,J'

o
A.

ô¡

1

2

3

4

5

6

7

5P

medium sand, scatËered
cobbles, angular gravels
( L/2"r, moist.

--increasing gravels
( 1"), sub-angular to
sub-rounded, uroist.

increasing medium and
uredir:¡r fine sand-

--grading to brownislr'gray
some fine sands, very
moist.

GRÀT/EI,LY SÀND (Recession-
aÌ outrra Iight brorrn

Èrace silt.

Gaseous
odor at
aPProx.
10 feet

GP-6) I "t À
SEA-300-02a



Swee¡. EdwardS& AssociaËes. lnc.
¿raæ:ê BORING LOG

PROJECT Thun Eield Landfill Site' Page 2 of ll '\
.)

Borlng No. TF-I4

()
ou
É
o
Lt

o
o
U)

o
L'
,t
c
o
¿)
c
o
c¡

x
o(t
O.

-1o
õ
l¡
o

ül

E
C)

o
a)
..1
É
o
l)
c
oo

?

o

.-1

x
o
rú
Ío

WATER
OUALITYUTHOLOGIC OESCRIPTION

PEßME-
AEILITY
TESTING

SYMEOL
SAMPLE

NO. TYPE

OEPTH
(FEETIWELL OETAILS

PENE-
TRATION

TIME,I
ßATE

GP

SÀI.¡DY @, (Recession-
ål outwasþ), nedium to
dark gray, sr:d:[um coarse,
moist.

---increasing fine sand-

---less fine sand increas-
ing nredium sand, moist
to etet,.

_sftrff 
SAI'¡D GÀVEL, (¡{ecess-

ïõäãT ffiwa$Tlnrnwnish
gray, fine to coarse dand,

"tstickyñ, verY wet.

GM
:

S9TL

while
drilling
Qô=

2700

No flaw
SILT' SÀNDy GRÀyEL, (riU),
fht ñ-iFgr-ay, fine
to coarse sand, 'sticky"r
very wet.

increasing silÈ.

GM

t\

og¡

O{

¡{
o
an
,-t
ú
o
@

E
oo
O
a
ôt

c
o
o
l¡
o
UI

o
o
Þ¡ø
o
@

U
Ø
(,
O.

(\

l

-45

-55

-65

'70

40

50

60

10

11

t2

13

14

I

9

G¡ab

Grab

Grab

Grab

Grab

Grab

abGr

(

fnÞ_L.. t of }-

SEA-300-02a



+ -rr ..-- BORING LOG

Pass I otj

Dritllng lleths¿ Àir Rotarv

)

Swoot-Edwards t EMCO X, lnc.

PROJECT hun Fi ldL ndfi 1 I
Locatlon Pierce CounEV, I'Tashington Borlng No. Mt'r-I6s (cP-7)

Surface Elevatlon g sF¡ I Msr. ì6,

Total Depth 72'

Date Completed Oq /25/g7
Hayes f'lell Dril IingDrllled By

Logged By KGL

vt
CL

E()

=Êo
c
(D

d¡

Siltv Sand,r Gravel: (0-5,,
brown, sobrounded cobbles
to l0' diameter, wood
chips, nediu¡r dense, dry.

le¡dy Gravel: (5'-72,1
brownish gtay, broken
gravel to 0.5" dianeter,
fine sand, some brown
silÈ, nedium dense, very
slightly noist.

€ l0' dark broçzrish gray,
fine to coarse sand, trac
silt, nedeir¡n dense,
¡uoist.

loss of air circul.aÈion,
coarse sand and grázel

lncreasing fine sand and
silÈ

boulder at 38'

)

o
o
g
o
coo

õ
cl
o
nt
(D
o-
\¡¡
)E

v,
G'

=

SÂ¡TPLE
WELI. DETAILS

P€NE-
TRAT¡OH

TtuÊ,t.FÂTE
OÊPTH
(FEEI¡

r{o. ÏYPT
SYMSOL

P€FH€.
AAItJlY
lESTtt{c

UTHOLOG¡C o€ScflPnofl WAlEA
ouÂulY

t0

1C

oo
!oo

20

E()
c
I

(\t
25

30

0

5

o

o
o

o

o

o

o

o
ê"

o
Éo.

(D
.â

cc

o
o-
oç
(D

:EoE(,
CN

o oo ooo oo ooo o ooo oo o oo oo oooo ooo oo oo oo oo o
ooo ooo oo oo oo oo o
o

oo

oo

oo
oo oo o

oâ

ôô

o
o

o

oo
oo

o

:".

GM

GW

6P-lì l.tI
9ElE sr



, Eó*ards E Assocaces. lrc. BOBING LOG
\

.)
Page z of 2PROJECT thun Field Landfill

Borlng No, Mw-16 s

cl
(D
o-
E
(Þ

U'

-õ

CI

o

o
E-
96
@(D
¡¡ o-

c
(D
(D

()
ch

@

3
o
N
o
CD

o
!û

'(D

(.
o
C)
U'

(,
Ë
T
(\l

@
N
(ll

co

@
(D

CD

o
c,o
c
¡t

CN

S^TPLE
WELI. OETAILS

PEltÉ.
1R^l¡Ox

T¡UE/
R^7E

ÞEPTH
(FEFr¡

xo. TYPÉ

sYU80L UTHOLOCIC O€SCsrPlloH
PERII€-
AStLITY
ïÉsTurG

W^TER
OU^tITY

GW

GW

Sandv Gravel: 15-72',
grayish brotnt' broken
gravel to 0.5' dia¡net,er,
fine to srediu¡r sand,
trace Èo some silt,
¡nediun dense, ¡roist.

increase in ¡noisture at
53'

at 60r brown, subrounded
gravel to 0.5" diameter,
f :ne to nedi:¡l:r sanC,
loose, wet.

sllghtly sticky cuttings

g/25/8?', 1445, teruinate
boring aÈ 72 | driller
adds water to develop
boring

o
o

oo

o o
o

o
o

o

o
5

o
o

o

o

5

o 0

o

o

o

o

o
o

0

5

o o oo o o oà o

o oo oo ooo o oo o oo ooo oo oo o o.o c oo ooo oo oo ooo oo o oo o ooo oooo o oo ooo

oo o ooo oo ooo o oo oo o oo o oo ooo o oooo oo ooo o oo

ooo oo
oo o ooo o ooô o ooo oo o ooo oo oo ooo oo o ooo o ooo ooo oo

oo oo oo

oô

GP-? ', À 'tJ-
sEÀ-300-02b
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Ì

j

(
\'
I

l

J

Project eld ndf I
Project No. 20r. - o 7

Location pierce Count
Drilling Method Air
Surface ElevaLion
Well Elevation

aÞDrox. 4 50 fr. (MsL)

-.BORING LOG
Boring No. GP-8

Logged by KGR/KGL

StarE 9/9/87. 134 5

Finish glg/87, LTIO

Paqc 1 of 1
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Sweet,. Edr'rrards E Associa¿es. lr¡c. BOBING LOG

PROJECT THUN FIELD Page2 of ¡

Borlng No. TF- )
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WATER
OUALIlYulHOLocl C DE S CRIP llOllEYMgOL

PEH€.
fRAllox

TIUE/
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PERME.
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lEST¡NO

WELL OETAILI
IA¡¡PLE

xo. TYPE

D€PTH
IFEET¡
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40-45' 5¡9, lighÈ gray,
g¡edit¡¡t tô coâlSar
occasional ¡xbblcs,
saturated-

40

45 45-50' æ. as above
¡neêiu¡--, mcdera-'elY sell
sorted, su.b:cu;cied,
saturated.

50 50-55' æ, light brovn
to gray, s¡ediu;. rrell
sorteê t'itlr nu¡erous
sr¡broundeê Pebbles,
saÈu¡ateC.
55-60' 5¡P, as above,'
becor:ag lãss uell sorted
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"i}.'

70 70-75',
¡bove.

SlLTÏ sÂND, as
Saturased.

I
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7S
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incre¿sing gravel content
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f lor¡s.
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PBOJECT Î¡{I¡N FIEI,D I.À}IDFILL

).o"atlon Eastern Gate of Landfield

Surface Elevatlon@
Total Depth 98 feet

Date Completed 6/26/85
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Pegc r of 3

Borlng No. rF-10 (o0-r¡

Drll I ln g Llethod lilRqta'T
Drllled BY Johason Dri'lling co'

Logged By tr.G.Rattue
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Õ
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þ
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0-5' SÀÀ? anC GRå')EL,
light brov¡, illsortcd,
tooser eeÐ' &y si:h. fes
boulders.

5-10' SÀìÍD an¿ GFå18L,
yellowish brs¡n:, nedir¡¡ to
coarsê, sand locse, very
dry uith occ¿sio;¿l pebble

10-15' SÀ¡iD a::d Giù'l/EL,
as above beccn:;; sliçhrly
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slightly ncist.aa
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¿s ab:çe bes=;.:::; ccêrse:
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a
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25-30' SÀTÞ ANê GPå\EL, RS:. 27'light bro¡rn r,o gråy,
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30-35 I sÀt:D anê GFåI?L, EC=i90
as above
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¡redium sand contenE,
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Project Thun Field Landfill
ProjecL No. .ro202 -o7

Loca ti.on Pierce County, l{ashington

Drilling Mebhod Air Rotary

Surface Elevation approx 455 ft. (MsL)

well Elevation

Rnnra r [¡, s : ]. ) InstaIIed Gp--10 (A) and pZ-10 (S)

2l PVC glue on aII joints
3) Saw-cut slots for piezometer screen
4') 0.15" Schedule 40 PVC riser pipe
5) Hayes l{ell Drilling and Pump

BORING LOG
Boring No

Logged by

GP-10

KGL

StarE 9/LO/87

Fin i slt 9lLO/87 .
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Page I of 2
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Project Thun Field Landfill BOBING ---LOG
Project No. T020 -o7

Loca t ion Pierce Coun tIa

Dritling Method Àir Rotary

Surface Elevation
Well Elevation

Boring No.

Logged bY

Start, 9lLO/87, L42O

Finish 9/ tL/87, 1230

Paqc 2 of, -2
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S,øss¡ -ECwards/ EMCON. lnc -
BOBLNG LOG

PFOJECT Thun Field Lanc;-iII Siee Page'l oí."-
Locatlon (see Fiqure) Borlng ¡o. vw-zc aecional rcf¡;lfd¡

Surf ace Eleyatle¡ 464.5 ft. (r'tsl.) Drllltng Hethod Cable îcol 6.- 265'.

Total Depth 265 feet

Date Completed 3/3/88

WÂfEF
OUÂLITY

t

)

Drllled By lacoma Pumo and DrilI

Logged BY Patrick Dunn

ã
at()

J
C'ô(¡,
õo
ø (D

co
c
(D

CO

o
6
o
GoÈ

5
o,
|D

c.o
c,
rD
É

sÂ¡rpLE
WELL O€lÂlLS

o/A/
NP

ÉÅorNG
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brown; coarse gravel graineC;
5-101 fines¡ 15-301 fine to
uredir:¡¡ sand; 15-201 coarse sand
Èo fine gravel; gravels sub-
rounded to gtaximur¡t size of I
inches; nedium deose; dry.
(ourwÀsH)
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srl.lY GRAITELLY SÀ¡¡DS (?-20',1¡
Brown; 30-40 t silt, fines;
nediu¡ ¿o coarse grained; 10-151
fine gravels; trace cobbles;
nediun density,' drt.
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sand Èo fine gravel; 15-25t
coatse gravel; trace to 5t
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sand silt binder.
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Borilrg No . GP-13

Logged bY KGR

Start' e/ t4/A7

Thun Field Landfill

t{a

Page I of 1

Loca t.ion Pierce Count
Dri I I ing Method Ài r Rorary--

Project BORING LOG

Surface Elevation
Well Elevation
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Sweet -EdwarCs/ EMCON, [nr.- BORING LOG

PROJECJ thun Field Landfill Sice page I of 3

LOCA[9¡ (See Ficrure] Borlng No.

Drlltlng l{eSurf ace Eleyatle¡ 4eo.5 (Mst)

1,1?,r-!9 Sha -ls tr

thod
Ha,¡a

ir Rc:a !V-6"

Total Depth 80 feeL below surfaee Drllled By

Logged By

s i{ell Dri I I i¡c

Date Completed
I

2/6/e8 Patri ck Dunn
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SÀ¡¡D GR.AVELS (0-9') ; t ight ollve
bro.*n (2.5 Y, 5/Al ¡ coarse
sand Èo fine gravel;
wood frag,mentsi loose; dry.
(FII,L)

g 7-f3': color change to dark
brown.
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coarse sand; 10-201 fine Èo
aedium g:avelsr Èrace cobbles¡
dense. (OUndASïl)
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(D
at,

o
q

ô¡

(D
o-

oo

2S

30

35

5

10

15
o

o
20

oo oo o

oo o

o

co
(D

(t
Ch

(D
.Êt
o
o-
gt
el(t

o
o-

ô¡

oo

oo

oo

oo

oo
oo

c.P^1f,) I Ñ.l-
s¿À-100-01:



Swe:t -Ed'¡¡ards/ EMCON. lnc BOßING LOG

PROJECT 'Flrrrn Fia!â ?--.å64 ll Qí Èo Page r o, _L
Borlng No. MW-l95
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PROJECT Thun Field Lan df¡il

Sweet -Edwa rds/ EM CON. tnc. BORING LOG

Pagel ot 2

Borlng No- GP-16

Drtf f lng Het¡o¿ Air Rotary

Drllfed Bv

Logged By KG R

Locet lon (see figure)

Surface ElevaUon
Total Depth 60 feet

Date Completed 9/15/ 7

c
o
Eo

C)

o

Ã(Eõo
6cn

c)

SAMPLEWELL D€TAILS
. PENEJ

TRATION
TtuE/.
RATE

OEPTH
(FEETT

HO. TYPE
st'rrsoL LITHOLOG¡C DESCATPTION V/ÂTER

OUALTTY

SAI.¡DY cRAVEt (Oirry Outwash)

Llght bror,n gravels, welJ. sorted
L/4-lI/2"angular-¡q
subangular, nedLum to course
sand, sone silt, occasÍonal
boulders, noist.

-- DÍrty OuÈwash, medfum to
course sand, dry, grading to
nedÍun brown.

GRAVELY SAND - grayish bronn,
rrÍth tinge of red, medium to'
course sand, some si1t,
subrounded to rounded gravels
L/2 - l" dian., dirty, wet,.

-- Saturated.I

---I

o
o
o
o
o
o-

C'S-16', \ "t A



Sweet -Edwards/ EMCON. lnc BORING LOG

PROJECI Thun Field Landfill paga 2 ot 2

Locatf on (see figure) Borlng No- GP.16

Surfsce Elevatlon Drllflns Method Air Rotary

Totat Depth 60 feet

Date Completed 9/15/87 KGR

WATER
OUALITY

Drllled BY

Logged BY

WELL DETAILS
. PENEJ

TRATION
Til¡E.
RATE HO. TYPÉ

SAMPLÉ
DEPlH
(FEETI

LITTIOLOGIC DESCRTPTIONSYI,IBOL

ooo o o

o ooo oo o
o oo o ooo oo o oo o (o

o o ooo oo oo oo o
Goo o oo

o oo o oo oo oo oooo ooot oo o oo oo oo oo.o Co 6o o oo oo
oo ooo oo o ooo oo o

o(t o oo oo o

oo
t o oo

oG¡o oo oooo
,o oo

oo,o oo
oo
oo oo

oo
to

oo
oo

ro
oo'

oo
oo

oo
oo

oo
oo

ooooþ o(
og' oo

:- Gravels angular l/8 to I Llz"
dían., occasional subangular,
saturated.

-- Gray brown, well sorted
gravels, LlT - 3/4" dian.

-- Subrounded, L/4 - L LlL"
dlam.

-- Mediun to course sand, light
brown, well sorted gravel,
saÈurated, some silt.

f¡p- t6 : À "t x



Sweet, Eó¡¡ards E Associstes. tnc

)

BORTN G LOG_.
PROJECT Thun Fietd Landfítt si¡c page -l Of a

Locat¡e¡ see fígure Boring No. TF-13 -n)
Surface Elevatig¡ 446 fr. (MSL! Drilllng Metþq6t ¡;r notery

Total Dept¡ 120 feeÈ Drllted By

Logged ByDate Completed 6/6/86

Hayes Well Drillinq
r G- Rattrre

o
o
v,
o¡¡

(

Ê
o
fD

å¿o
CIÀ

o
o
!.u

o
o

x,
U
rll

SAMPIE
WELL DETAILS

PENE.
IRATION

TIME/
RATE

DEPTH
(FEET)

NO. TYPE

PERMÉ.
A8¡LITY
ÏESTING

SYMEOL UTHOLOGIC DESCRIPTION WATER
QUALITY

SP

GP

GRAVELLY W, light, brorrn,
fine to nedium, angiular
gravels ( L/2") moist.

dark gray, mediu¡n-coarse
sand, sub-rounded to sub-
angular gravels ( 1")
moist.

dark gray, medium with
trace coarse sand, rounded
gravels ( 1'), saÈurated.

GRÀVELLY SAND,

S.C. =342

medium to

ing (s-c

GRÀVELS, ¡nedium to

swL 261
specific
Conduct-

=-30'7' . -
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o
0
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o
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o
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0
t

35

5 I

2

15 3

4

0

a
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o
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30 6
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À
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o
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o
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o
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o
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Grab

Grab

Grab

Grab

Grab

Grab

Grab
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C,Q_n ; \ otJ_ SEA-300-02a



o9/2L/200L FRI 13:37 FAX 2537086498
-l

j

@ oo2lo1o

PROJECT NAME Hidden Valley Landfîll
LOCATION
DRILLED BY Tacoma PumP & Drilling
ORILL METHOD 6-inch Air Rotary
LOGGED gY G. Mack

BORING NO. cP-tOPAGE 1 OF 3
GROUND ELEV.
TOTAL DEPTH 34.50'
DATE COMPLETED 12/19ß5

GLOG OF EXPLORATORY BO

untoulotc
DÉs¡rrnoil

s MH.¡NO

ùl?ft{o0
fat ?t¡
Nurll|'t

c.o-
?ilcllfr

l;
3rc
Êiö

rh
EËê=

r¡i
5Ã
2
e

g

d<rE
Ë=
É3
æ8

Bac

tsag

Bag

8ag 17.5'

12'

4

8 0

o

O to 34.5 foet: SANDY GR VELWffi{ COBBTES
Al,lD BOUL-DERS (Gwl, yellowlsh brown, fine to
êoûsê gravcl, fcw finc tq coarac sand, fface of
fine& cobble5, and bouldor to scvcral fect
diamctcr, ¡tightly damp at surrace, moist to wgt
betow 24 fest,

@ e.0 foot; decreascs in gravcl size, oo cobbles.

@ lO,O feet¡ grave! was coaled wlth silt.

@ 14,0 fcct: bocomlng finer grain slzo, lncrease in
gravel.

EMCON

REMARKS
B¡e r¡mpLa colLcl¡o tcr Íttþbg¡c êh¡rsctor¡¡rtlcn

l



0g/2L/2001 FRI l3:3? FAX 2537086498

i

@ 003/010

LO EXPLORATORY BOR¡NG

PROJECT NÂME Hidden Valley Landfill
LOCATION
DRILLED BY Tacoma Pump & Drilling
DRILL METHOD 6lnch Air Rotâry
LOGGED BY G. Mack

BORING NO. GP-1O
PAGE 2 OF 3
GROUND EL6/.
TOTAL DEPTH 94.50'
DATE COMPLETED 12T19/95

sâ¡tãJNO
l¡ltxoÞ

tr¡¡¡
r¡urrt¡

C.Û-

aqë¡fir
t¡L Ësl

ËE
AE

It
!tÈ
ã
.a

JJd¡*E-o Ë=
Ë8

ufltourcE
oGscrtrlloll

4.

O to 34.5 fcct¡ SANDY GRAVE- WÍTH COBBLES
AND ÊOULDERS (GW, continucd,

@ 20.0 feet boulder.

g P.

@ 23.0 feet: soilgcttrno moist.

25

Bag 25 o

t.
Þ'

Bag 30'

30 @ 3O.O fcet: soil is wener.

Bag 35 o
First watsr out of hole.

35
Total dcpth drilled - 34.5 fect.
Total dspth sampted = 34.5 fêêt.

See Page 3 for Well Completlon Details.

REMARKS
Beg remplm oolbcl¡d fo¿ litlrolosíG eh¡ras¡orlzat'¡on.

EMCON .O2O2{G.Otg.hrOv^.t 661'¡rt.rt12rrg5.'..ST NoÂnO-



0S/2L/200L FRI 13:37 FAX 2537986498 t4004/0L0

PROJECT NAME Hidden Vatley Landfill
LOCATION
DRILLED BY Tacoma Pump & Drilling
DRILL METHOO 6inch Air Rotary
LOGGED BY G. Mack

8OR¡NG NO. cp-1oPAGE 3 OF o
GROUNO ELEV.
TOTAL DEPTH 34.50'
DATE COMPLETED 12l19/S5

LOG OF Ð(PLORATORY BORING

6^rir.r¡
NUM¡4

c.o.
Þ{Êceùr

LA.
agg

(t

8=
Éa
=

5^lr?lJrc
Mfrtôo ¡b

EEê=

q
À-
t¡

{tË<
7E

IJTHOIOCE
oÉrcnlrnorl

II\IETI COMNEN ON DETÂILS:
0 to 6.0 f¡et 1/2-inchdÎarneter, schedule 80 PVC

with botrom 2.o fect peffofrted with 20 holes
usíng a 3/16-incn drlll. and a glued PVC end
cap. Total lcngth of PVC was 7.9 feet.

0 to 3.0 fse* Baroid holcplug 3/4 bentonìte chìps
hydratctl with potable wâtor.

3.0 ro 35.O fee$ Lonester Trumix washed pea
orav¿1.

55

45

50

ÊMcoN

REMARKS
Bro rrmgl¡¡ colhctcd for lhhohoic ch!¡åc(oritot¡on.



09/2t/200L FRI l3:37 FÀX 2537986498

l
I

&h oos¡oro

LOG OF EXPLORATORY BORÍNG
PROJECT NAME Hidden Valley Landfill
LOCATION
DBILLED BY Tacoma Pump & Drllling
DRILL METHOD 6-înch Air Rotlry
LOGGED BY G. Mack

BORTNG NO. GP.l1PAGE 1 OF 3
GROUNO ELEV.
TOTALDEÊTH 35.00'
DATE COMPLETED 12119/95

a MP(,Ì{O

MEN{ôD

rsÂtr¡rPl¡

l¡ùfuoot

(to.
PCßCailT

¡ÁL
,gg;
tfÈ

¡Þ
EË,
az

al
f
E
at

¡3
ÉË

at

gÍ
oJ
-E,FC'5

uflroLogtc
ûÉË¿âtñþil

Oto 35.O feet SANDY GRA\ÆLWITH SILT,
COBBI.ÉS AND BOUIDERS (GVn, yellowlsh
browñ, fina to coarsa gnvel, little f¡nc to coarso
send, tracs to few fincs, cobbles and bouldors
to scvcral feet, moist, no odors.

o.

,t,

Baq 5
-+

5

@ 7.0 to 9.0 feet: boulder

0

Bag 10'
?.

10 @ 10.0 feët: gravelwâs ôoatêd with silt.

aÞ.

@ 13.O feet: increaeing flnes,

@ 14.0 feet boulder.Bag 15' +
15 't

9.

o

.q. @ 19.O to 20.0 feot SILTY zone.

REMARKS
g¡0 ß¿mpl.t êôllrer.d ler lltholoeic ch¡ç¡cr¡ritrtion,

EMCON



0g/2L/200L FRI 13:38 FAX 2537986498
I

@ ooou oro

LOG OF EXPLORATORY BORING
PROJECT NAME Hidden Valloy Landlill
LOCATION
ORILLED BY Tacoma Pump & Dritlins
DRILL METHOD 6-inch Air Rorary
LOGGED BY G. Mack

BORING NO. GP.11PAGE 2 OF 3
GROUND ELEV.
TOTAL DEPTH 35.00'
DATE COMPLÉTED 1A19ß5

tÂt aJilo
MGT¡{OD

tÀMfl.l c¡. t=
9¡'OJ
É8:

ilUMÛN ñnczÈt !Er
Ef3

¡E
EË6A

6
5

ã
I

6

d<¡tr
Ê¡

ufHoro€tc
otscåplþ¡¡.aL

Bag 2r' Oto 35.O têôù SANDY GRAVELW|TH SltT,
COBBLES AND BOUTDERS (GnVr, contlnued.

9-

Bag 2E 0 ¡4 @ 24.O fest: increasing sand.
4 -0-

25

Bag 30' Þ.

30

Þ.

@ St.O feeu incrs¡sing flnes,

Bag 35' o
t-

4,

35
Total depth drillÇd - 35.0 feet.
Total depth sampled ' 35.O feet-

HEMARKS
Ë¡g ¡smpl¡¡ co¡loctad for tltþþO¡c êhnr¡ctodzeriorr.

ÊMCON

See Page 3 for Well Complction Dcrails-



0g/2L/200L FRI 13:38 FAX 2537986498

)

|{loaT /sLo

LOG OF RATORY BORING
PROJECT NAME Hidden vâl¡oy t¡ndfill
LOCATION
DRILLED BY Tacorna Pump & Drilllng
ORILL MFTHOD 6-inch Air Rota4y
LOGGED BY G. Mack

BORING NO. GP.l1
PAGE 3 OF 3
GROUND ELEV.
TOTAL DEPTH 35.00'
DATE COMPLETËD 12119/95

l,tETllOD NUMBE

c.o.
PIACOIf

t¡L
3ss
e3A

*ts
EEêE

â
3À
Ì
tâ

ú
dfÈtro

s=
Ë8
l

lJrHOt¡OtC
DE¡tCÊ¡¡'fþr¿

WEII COMPI,.ENON DETAILS:
0 to 6,0 feeu l/z-inchdl¡mster schedulc 80 PVc

with pcrforatcd with 34 holes using 3/1 6-inch
drill ¡nd a gluêd encf cap. Total lcngth of PVC
was 8.3 fe¿t.

45

0 ro 3,0 feet: Baroid holeplug 3/4 ben¡onite chips
hydrated with potable water.

3.O to 35.0 feetr Lonestar Trumix washed pea
gravel.

50

55

HEMARKS
0¡O ¡¡mglcc collãctad tor lltlrclogic chsr¡ctorlz¡tlôô.

L EMCON ¡¡o2O2-æø.Ol r-HIDV^-LEãr!^:i - I 2/21r9¡...SÎÂNO^i0



0g/2t/200L FRI 13:38 FAX 2537986498
'ì

I

ø oogzoto

PROJECT NAME LR¡
LOCATION H¡ddsl vaUcy Landfill
DRILLED BY T¡coma Pump &Drillíng
OÊ|LL METHOD 6Jnch ODEX,4-Înch HSA
LOGGED BY G- Mack

BORING NO. GP.14
PAGE 1 OF 3
GROUND ELEV.
TOTAL DEPTH 35.00'
DATE COMPLETED 08/23/94

LOG RA ORY BORIN

IôW¡
*'q

3nðtè3
9rl
Ë=¡

.E
EË01

¡¡¡
ü
ãq

8s

Ëã

-¡3dr¡Eo

uTH0tp9É
DEËC*ÍIOH

ÂAMDT¡NC

METHOO

A¡{O

ttlUMlÐ

courrtf-
u¡qa¡l

1l¡¡¡/ilrl

Þ'

9-
.0.

G-10

G'l8

G.5

G-l5

oto

o/0

ot4

Ð-

,-

E

o.

Þ,

.e'

,-
,4,0.ö 'ô

'0'

u.

,Þ.

b
Þ'

.0.

AND SOULDERS lcwr, ycllowislr grav 10

ycllowlsh blown, flne to coars€ subangn¡lar to
s¡¡brounded gravel, some fine to coalse sand,
tracs of silç boulders to several feet, waod
debrís, moist. (FILL)

@ a.o feet: moist, notlceable landflll-llke odor.

@ 9.0 to 12.0 fest: no retums.

i6:¡iîä?ï.s-iffi "öRÀvlt-iÛiî1t'b'ÃÑö¡GlÛÛt;--------

medium gray to olive gray, fine to coarse
subanoul¡r to s¡bror¡nded, hard gravtl up to
several fnchos, fcw to little fine to coarse sand,
tracc of silt, moist.

@ 6.0leer wood chips,

to wlTH COEBI.ES

5

10

15

G r Grab aomplo from ODEX cfr di¡ohargr, Combu¡liblr gat - O* g¡úJO96 LEL.

lno-



09/2t/200L FRI 13:38 FAX 25370864S9

i

@ 009/010

LOG OF EXP

PROJÊCT NAME LRI
LOCATION H¡dden Valley tåndf¡ll
DRILLED BY Tacqrra PumP &Ddlling
DFILL METHOD 6.lnch ODÐÇ ¿l-inch HSA
LOGGÊD BY G. Mack

BOñING NO. GP-14
PAGE 2 OF 3
GROUND ELEV.
TOTAL DEPTH 35.00'
DATE COMPLETED O8IæI94'

\
LONNTORY BORING

rõ äb-¡i'Ë+;-Sîñiw-è-RÃi/Ë¡: ûäM; l,iilä " 
" " -

gray, fina to coarsc srbangular to s¡brounded
hard gravcl up to seveÉl lnches, somô fint to
coor{rÊ sand,.fcw tô trâcâ of sih, moist.

No samples coltected below 24.O feet.

@ 31.O fccù s¡¡rfacê ct¡ttîng of s¡lty gravel.

WTTH SAND
continucd.

MSntoo

^¡{Dxrrit¡¡l

I¡T OA¡

lrn/flIL

iôtrÊ
tt

cnàr¡¡ e¡l
rE
sËâ¿

q

Ë
ã
at

t-
gË
OJ
EB ÉË

uñoconF
Dtncnr?r'Eil

Ê-

G-24 0/0

I

Þ-

u.

oto
t-

b.

25

30

35
Total deprh sampled = 24.O leet.

See Page'3 for Well Completion Detalls.

C r Gr.þ ttmpþ trom OO1EX ûF df¡ch.roo' Cotnbustlblo sar r Oit s¡úi096 lEL

I

j



Og/2L/200L FRI 13:38 FA.X 2537986498 rø 0r0/010

PROJECT NAME LR¡
LOCATION Hidden Valley Landfill
DRILLED BY Tacoma Pumg &Dtilling
DRILL METHOD 6.inch ODEX,4-inch HSA
LOGGED BY G. Mack

BORING NO, GP.14
PAGE 3 OF 3
GROUND ELEV.
TOTAL DEPTH 35.00'
DATE COMPLETED 08/23/94

LOG OF EXP BORING

l¡fllo¡¡€,c
DE3CAlPTþH

ËEë=

9,
5

Ìo a;

çJJ
El<lõ

C¡

co¡r¡t Ê¿
nttcas

B¡rrJllIL

È¡urs
ñn

t rNcHft
?se
tfB

¡ Mñ¡a'r(¡

METIIOP

Axô
iluilllt

WELI COMPLENON DETAILS;
Deep Probe:
0 ro 21.3 faou Schedute 8O PVC blank riser pipc

wìth I /8.inch lD Tygon tubing.
21.3 tq 23.2fc¿tt PVC Eas probo rip'

Shallow Probe:
O to 4.0 feat; Schedule 8O PVC blanr riser pipe

with 1/8-inch lD Tygon tubing,
4,0 to 5.5 feet: PVC gas Probe tiP.

Sealsr
O to 3,O fss¡; BaroÍd 3/4-¡nch nole plug'hydrated

bentonite chips.
3,0 to 18.5 feel: Lonester washed pea gravel'

18.5 to 20.5 f¿et: Barold 3/4'inch hole plug -

hydrated bentonite chips.
20.5 to 35.0 fceu Lonestar washed pca gñâvê|,

45-

50-

q.Ê, 

-

G = G¡rb ¡rm9Jr trom ODE:X a¡r d¡soh¡rgô. CombuEl¡ble gls = O16 ¡æ/0ll LEt.

Northwc¡t lnc.



Sweeu. Edwards E Associaces. lnc. BO{+1"1,¡G LOG

PROJECT Thun Fietd Landfill SiÈe Page z of 4
)

Boring No.

)

.ú
o
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o
a)

c
o
¿Jg
o
fD

v,

ot)

o
L)
c
r,
fD

E
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=
!
o

tla
J.
o
õ

CD

SAMPLE WATER
OUAUTYLITHOLOGIC D€SCßIPTION

TYPE

PEBME.
AEILIÏY
TESTING

SYMBOLD€PTH
(FÊETl

NO.

WELL DETAILS

PENE -
TRATION

TIME/
RATE

-increasing silt.

I
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o tc
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to
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o
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C.
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O.
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0

o
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o
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o
o

gtay, fine sand with t¡ace
nedium sand, sliþhtlY ox-
idized, saturated.

'-increasing nedium sand.

SILTY SÀ¡IDY GRAVEL, darkGM

S.C.=518

S-C.=597

s.c.'å894

Florrs
l5O+ gpm

S.C.=859

3.C.=840

Flows
210+ gPm

SP GRÀVELLY ry, medium to
dark gray, medium to
coarse, trace of silÈ, an-

ar gravels ( 3/4"1.9úl

10

11

T2

13

14

7

9

Grab

Grab

Grab

3rab

Sral¡

3rab

Grab

Grab

o
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o
o

o
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-45

-50

-55

-70

-60
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Sweet-Edwards/ EMCON. lnc BORIN G LOG

PROJEC¡ Thun Field Landfitj page 1 of I

Locatlon (see figure) Borlng No. GP-18

Surface Elevatton Drllllng Hethod Air RotarY

Total Depth 30 feet Drllled By

Logged ByDate Completed 9/16/87 KGR
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' . a
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o
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SAUPLE
T/ELL DETAILS

. PENEJ
TRATION

TtuE/.
RATE

OEPTH
(FEET¡

HO. TYP€

LITHOLOG¡C DESCRIPTION WÂTEF
OUÂLITYsr'¡J80L
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-20

-35

-40

-0

-5

-10

-15

-25

-30

Sllty Sandy Gravel_s (tf1t¡.

Gray brown, flne to nediun sand,
well sorted gravels l/8 - L I/4"
dian., moist, sand f-crs, some
silt.

-- Scattered boul-ders greater
than 1 foot dian.

-- Gravels subangular, subrounded,
poorly sorted I/2 - 3/4", some
siIt,, tan, light brown.

-- Outwash. Increasing medium to
course sand, poorly sorted
gravels approxinately 1" diam.
weÈ, sone silt, wet.

-- Increasing subrounded graveJ-s
Less than 2" dian., Etay to light
brown, sLicky, medium to coarse
sand, saturated.

Boring depch at 30' .bgs.

GP - l8'. \ "rt I



Sr¡däcTÉffi¿ids E Assæiatæ. lnc. BORI NG LOG

PROJECT THT'N FI I,ÀNDFILL SITE Pege r ol a

,1
rtl

\o
)'.. Qt

+J

c
o
+,
Ê
c,Ít

Location st of offices. Borlng No. i F-I2(S)(Dt

SurfaceElevatlon- Drllllng llcthod Ai Rotarv

Total Depth 124 feet Drllled BY Johnson DrillÍnq

Date Completed 4/86 Logged 8y K.G. Rattue

)

SAMPLE
WELL DETAILS

Ft t-t r-r

PENE.
TRATION

'ltHtEt
RATE

D€PTH
(FEETI

¡to. TYPE

PEBME.
AErLtTY
TESTING

SYMSOL uTlroLocrc o€sc8rPTtoN WATER
OUALITY

SM

O-7'!@!$,, (Recess-
ional Outwash), light
brownr fine Èo medír:¡o
sand, trace coarse sand,
danp.

a

sw

7-2Lt g-ILT:t GRÀ\¡ELr,Y SA¡.¡D,
(Ti11?), dark brown, fine
to coarse, damþ-

-increasihg sand, decreas-
ing silt, da¡np.

-increasing fine sand,
silt, danp.

0,

o
o.

t'
€
ù
'0.

t.

t'

o

G!{

2L-37'.@.S@',
(Outwash), light Çratr
fine to coarse sand,
angrular gravels, dry.

-becoming nedium to dark
gray, damp.

)

l¿'a'

.4o
(t

o

rtl

rú

ô

¿! r.q
:. lb.

o
I

t

:o,

;;;e

2m/fx.

am/fc.

15

25

30

5m/ft

35

5 1

210

fr 33m/

20 4

fÈ 54m/

6

7

O.

!.t
oo
l.t

Q
o.

É{

oÉ>0,AO
¡-3o

dgl

Grab

Grab

Grab

Grab

Grab

Grab

Grab

GQ -ì1', I o{ f SEA-300-02a



Sweet. Edr¡¡ards & Associates. lnc.+:'

PROJECT FITiLD TLL SITTq Page--z- of -¡ )
Borlng No. TF-I lql tnì

gtÍL 621
WhiIe
drilling
conduct-
tivitY
= 1100.

)

BORTNG l-OG-.-

SAMPLE WATEB
OUALITYLITHOLOGIC DÊSCSIPTION

TYPE

SYMBOL
P€RME.
ABILITY
TÉSTING

No.

PENE.
TRATION

TIME/
RATE

WELL DETAILS
DEPTH
(FEET)

Gf{
GRAT'ELLY SAI{Dr nedir¡m
brorrn, slightlY silty,
iine ùo coårsei dry.

4m/ft-

GM

31-53' SILlry GRÀI¡ELtY

5èÐ, nedir:n dark graYish
browr¡, fine to coatse
sand, moist,.

sane.

same.

t0

[1

7

s

9

crab

Grab

Grab

Grall

crab

-35

-40

-45

-50

55L

T',

o

so

-a

t

(

o

o

.9

:d
'a

b.

..(
a

( o
É{

-e
l+a

)a
o(t
trl
Å
o
rú
}.(,
{tc
r!
€c
|lt
(ft

d
o
¡¡t
t)
¡ú

4-5m/f,x

-\.( {
*'oþ,n'
,r_ V

o

o

è
o

:.4
a

o.

o

'oo..
L),o

Et'
a
IteÌ

fc.,!r(, D

a

16.
UI,
Fa.
te'. I
L,.

t

0...

GM

53-60 I GRÀ\TELLY SILT:¡
sÀ¡{D, (Ti11}, dark brow¡t,
fine to medium sanð, co-
hesive silt, very noist.

3m/ft.
GM

60-74' SILTII GRAVELLY

SÀ¡¡D, (Otrtwash), light
gtay, f,ine to coarse sdnd,
angular gravel¡ saturated.

sa¡ne - saturated.

L2

[4

L3

G¡ab

Grab

Grab

zm/ f E.

-60

'65

70

CP-t1', }. of À
sEA-300-02b



Sursg¡-ECwàrCs/ EMCON . lnc.

PFOJECT thun Field Landf ill Site

Loca t f on See Ftqure

Surface Elevat¡on 5¿¡6 f t. (MSL I

Total Depth 60 feet, belo.¿ round

Date Completed

BORING LOG

Page I s¡

Borlng No. MW-18 llo.; ( 6p- 0À B c

Drtlllng tlethod Air RoÈary - 6"

Drltted By

Logged By

(

5

Ha ll lÍnq Co

Pa k Dunn

CDc
E
GI()

t(t
o(h
€to

1Í)

) \

õ
a
ð
ct
(D
ó-

!,oßIt
r¡

=

ct

C)
o
co
c
(D
co

f

I
I

IYELL OÉIAtLS
6tN
lrP

xo. TYPE

sri¡p¡.eOEPfH
(FEErl sllú80L LIIHOLOG|C OeSCatPTtoN U,ATER

OUÂLtTY

o

o
o

o

o
o

o

o
o

ðt
(D
st
Ë
()
o-

$l

o
o

o
o

o
o

o
o
o
o

o
o

o
o
o

o
o

o
o

o
o
o

?race

Trace

o

!,oâo
o-
t,
(,
(\l

('
GI

t:

¡

Grab

Grab

Grab

bios¡n (2.5Y, S/al ¡ fine grained
20-3Ot low plastÍcity fines;
10-15t coårse gravel; loose;
dry. (TILL)

bro',r¡ Èo grayish b:cs¡n; aedi'-
gravel grained; I inch rounded;
15-301 lov plasÈicity fines;
15-3Ot fine to coarse grained
sand; loose; dry. (TILL)

e 30': lenticular guartz sands;
harder.

34-35.5.': less finÊs coarser
grained; damp.

color change Èo

e

SILÎY SÀND (0-16'); light olive

GR¡\VEL to GRAVEL¿YI¿TY s.å¡{DY
rLTTs sÀ.\D 6-1 42 t o ve1igh

t..¡i'.1.i.

.1'.¿

.a

c

a

I 13-13.5':
gray.

Ge_åo) \ <rt+
sEÀ-300-01:



Srv e e t':'Eô¡¡a rd s/ E lvl C ON. lnc.

PROJECT thun Field Landfill SiEe

BORIhtc LOG

Page 2 o, )
Borlng Ho. MIJ-I85

WAîEE
ouÂutY

lt

=()
o
Eo
É
(D
co

o
o

o

o
o

o

o
o

o
o

o
o

o
o
o

ID

E
(D
dl
E
o
o-

Ât

o

o
o

)

o
o

o

õ
G'

13

.tto
ó-
E
(D

c,
CI

=

o

o(
o
o

o
o

o

o

t

o
o
o
o

o
o

o
o
o
o

o

o
o

o
o
o

o

S AI¡PLE
WELL O€T^ILS

EÄOI

Þ€2tH
(FE5T'

ovÂ/
TIP

xO. TYPE

LITHOLOG¡C OESC EIPT¡ONsrMsoL

35
.G ¡rt/SL,t SILTY Sfu\D GRÀVEL TO GRÀI/ELLY

SILTY SÀND (continued).

40

(D
(D

I
(D
E,o
o-
t/,
clo
N

SA!¡D (42-57'); olive (5Y,5/31 ¡
medÍum graihed; trace È.o 53
finesi trace gravels; loosei
dry.

45
o o
o o
o

o o

o o
o
o Grabo

o

o
o o o

o oo o
o o

o o o
o oo o 55

o o
o o o

o o s Så¡IDY GRÀVEL (5?-70'); ofio o
o o (5Y, 4 4); fine gravel

o o o 1/2 inch in size; ror¡nded;
15-20r silt fine; 15-30r fine
to coarse sand; dåñF. (TtL¿)

o oo o
o o

5 Grabo o o
o oo o

o o
o o o

o oo o
o o

o o o
o o 5o o

o o e-66'¡ less fines.

e 68': picking up fines.

o o o

o o o
o o

o
o

o o o
o o Grab o o SANf,Y GRÀITSL I7O.L27'I ; oliveo o _o

o o PI
o

o

GM (5Y, a/41 ¡ fine to coarse grave
grained; 5-I0r fines; 30-4Ot
f ine to ¡nedium sand;'dense.
(TILL)

o oo o oo o o o
o o

o
o

C

o o
o o o
o o o o

70

6?^åÒ) å- cte +
s=Å-loo-01:



Sweet -Edwards/ EMCON. tnc BOBING LOG

PROJECT rialá r- ciI Page 3 qr"
\

Borf ng No. MW-1

WAIEe
Oururt

)

)

WELL OET^IIS oÊ2iH
(FgEf¡

sÂHeLg

TYPE

STMBCL

xO.
LITHOLOG¡C OESCAIPTION

o
o

o

ôo

o
o

o

75

95

o-

(D
lt,
E
(J

o-

$l

105

110

oo
oo

80

85

90

100

o
o o

oo
o
o

o
o

GM
o C o SÀ\DY GAÂVELS to SILTY SÀ¡¡DY

o o o
o o o GRÀYELS (continued).o o o o

o o o
o o o

o Or o I 72': change in color to gray,
due to basaltic com!,osition
of, rock.
(ourwÀsH)

o o o
oo o o o o

o o o
Or o o

7 Gr o o o o
o o o o o
o o o oo o. o o
o o o
o oo

o oo o o
o o oo o o
o o o
o o o

o o o o
o o oo o o
o o o
o oô o oo 2 oo o oo o oo ot o
o t o o
o o oo o oI o o oo t oo to o oo o o
o o o

o o ¡
t o o

ô o o
o o o

o o o o
o o t o oô ,o o o oo o o o
o o ¡ o
o o t o o

o o o oo o
o o o

o , c o
o o t

o o o
o o o

o o o
9 o o SA!ÍDY GRAI¡ELS to SILTT SÀ¡TDYo t c o

o c
GRAVEI,S (72-L27 '); olLve gray

liY, 4/2r; fine to coarse
gravels; 1/2 inch to 1 lnch
roundedt 10-2Ot fines; 15-301
fine to coarse sand¡ dense;
danp. (OUfiTASH)

o o c
o o o c
o o I o oc t o

o o o
o o o o
o o, o o
o or c

o o o
o c

o c o
o' o o

o O. o o
o o o
o o o o

o ot o oo o' o oo oo o oo o o
o

C o o
o

C o oo o o
o o o
o o

( o o
o ( o o
o t o

o o o o
o

10 Gr

(

(D

Eo
c
(D
GI

(
)

s:Å-loo-01:
c^Q-ao) 3 oA +



Swe et-Edwards/ EMCON, lnc

PROJECT Thnn Field Landfill S ite

.-*.8-ORING LOG

Page ¿ q

Borlng No. vt{-rac

WAÌER
OUAUï

J
G'I
!,o
a,
G'

=

u,
(D

E
o
co
Ê
lD
to

3/2/88
ri

980
uinñ'cis/cgr:

I

"l

sÂr19LE
wÉLL O€T^lLS

ovÂ/
TIP o€7ix

(TEET¡
tro. rTPE

LTTHOLOG¡C. OESCEIPTIONsrMsoL

GRAI/ES (concinue ).
SILTY SA¡¡DYSÀNDY GRÀT¡ELS

SILTY SÀ¡¡D (127-150'); olive gray
(5Y, 4/21; fine Èo coarse
graineê; 20-2 5t lou Plast'icitY
fines; 5-151 fine gravels;
up to L/2 Lncn., rounded; dtill
hole staying open; dense; danP.
(TILL)
g 133':'Brighcer olive color.

e 139r: dark aqdesitic boulders

I L42r: danp.

e 145': set.

SÀ¡¡DY SILTY GRÀ\¡ELS to GR,AVELLY
SÀND (150- BOB); olive brow¡

(2.5Y, 5/41 r coarse grained to
fine gravel grained;'10-201 finr
to ¡cedium sand; (conÈinued-)

11 Grab

13

l4 Grab

L2 Grab

Grab

' 1r5

- 120

'L25

- 130

- 135

- 140

'145

- r50

o
o

oo

o
o

o
o

o
o
o

o

o
o

gt

o

o

o

o

o o

o

o o

o
o

o

o

o

o

o

o

o

o o
oo

o o

oo

oo

(\¡

co
(D

I
(D
l¡

o
o

o ô

õ(\l
o
a5

o o

(\l

o
G

o
o

o

o
o

o o

oo o

o o

o
o

o
o o

o o

o o

o o

o c

o
oo

o o
o o

oo o
o

o o

o ooo o oo o oooo oo oo ooo o oooo oo oo ooo o ooo o ooo ooo oo ooo oo o

o o

o ôooo o

o oo oo o

o oo ooo oo oo o oþ o oooo o ooo ooo oo ooo oo o
o oo o oooo oo oo o oo o ooo o ooo o o

o oo

o o

oo
oo

oo

oo

oo
o

o

o
o

o

o

oo

o
oo

o o

o
oo

o o

o

oo
o

oo
o

oo

o
o

o

o
o

o
oo

o o

o
o

o

GP-À\', + s+ +
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)

) PROJECTNAÀ{E
LOCATION
DRILLED BY
DRILL METHOD
LOGGED BY

Phase II Remedial Invcstigatiou
Hldden Valley Landlitl
Hayes Drilling
Air.Rotarv
John Norti

BORINC NO.
PAGE
REFERENCE ELEV.
TOTAL DEPTH
DATE COMPIETED

LOG OF RATORY

r70.00,
t2lr3/se

GP->t
ùfw.2ss
I OF9

SAIIPTE

ltfi8ER
s^¡,tPtE
I.IEIHæ

t2Ðu,

#gGt¡,(FJ
tr
l¡¡-æ

6
l¡l
J
o-

c(t

toctc
Tlto- UEtt

0ET^¡ts
!tTlrotoctc

0Ésc8¡PT¡0x

s-1 GRAB

scattcrcd cobbles; 5-l0Vo silt; moist.

fi¡c to coarsc; gravcl finc to co¡usc;

t02'01 .21 . tR tG2.l3alcjz1.09l10t9

PACK-y¡sl¡cd
¡nd GP.2ID ¡{r¡/-zts.rith Wclt constn¡ctioo m¡lcri¡!ç 2' 40sch PVCflrsh¡hrcadcd

abtanh ¡ch 0.0tr,l(, ¡loücd ryc Êurenl¡ctory f(Tc¡n, SEALF. tr¡wI MAIERIAL.mcdium
co¡n3c¡nd bcntonitc ¡lccl monumcntchipc locking ccmcntcd tn atptacc ¡urf¡cc.

RETYÍARICS
G¡s P¡oöcs GP-2IS

GP-t\., l"tf



l

PROJECTNA}{E
LOCATION
DRILLED BY
DRTLL METHOD
LOGGED BY

Phase II Remedial Investigation
Hldde¡ Valley t¿ndfill
Haycs Dritling
Alr.Rotary
John North

BOzuNG NO.
PAGE
REFERENCE ELEV.
TOTAL DEPTH
DATE COMPLETED

LOG OF ÐGLORATORY BORING
MW-2sS
2 0F9

170.00'
t2l13l8e

SÂ'IPLE

[uH8tR
sAr{PLÉ

HE1H00
E¡-ü'

#E
êl¡l
iFJ

tr
l¡l-
FÉ

Ît,
l¡lJ
o-

Gg,

THO. IJÊLL

tOG¡C OETAI LS

-

-.-
.D

-
-

-s-3 GRAB
-
-.-
rD
.-

-.-

r-

rD

IITHOLOGTC

0EscnlPlroil

sand finc to mcdinm; gravcl finc to 0-f,
subrounded to subangular; tracc silt; slightly
moist

25

30
- @ g0 fcet: moistt¡¡c ïncrcasin&

35

40

REtvfARI$
G¡¡ P¡obcs GP-2IS ¡nd GP-21D ¡¡¡t¡llcd vith MW-¿5S !,!/cll consin¡ction m¡tcri¿ls 2'¡cü ¡(} nr¡¡b.th¡c¡dcd PVC
blrnþ?rch,O0.0lf factoqyrtottcdPVC¡crc.cn. FILTERPACK-ra¡hcdpcrgr¡wl,SIlAL[{ATERl,AL.mcdium
¡nd co¡rsc bcnton¡lc chipc LocHngstcct monumcnt ccmcn¡ed in pl:cc rt surf¡cc.

)

¡ñ^
102'01 . Zl .tR t c2. t3a/cj:4 .0911019
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)

)
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j

PROJECT NAIUE
LOCATION
DRN T FD BY
DRILL METHOD
LOGGED BY

Phase I[ Remedial lovestigatioo
Hiddcu Valtey l^andlitt
Tacoma hrmp & Drill
Air Rotary
John No¡th

BORINC NO.
PAGE
REFERENCE ELEV.
TOTAL DEPTH
DATE COMPLETED r0/3t/se

LOG OF Ð(PLO RY BORTNG

32.00,

6 P-l>
Mrc3S
r oF2

SAHPtE

[t H8€R

s flPtE
HETHq,

a*(n
#g
@1¡(rJ

tr
l¡-l-ÊÉ

Ø
l¡¡
J
o-
<E
att

LOGTC

¡THO. t¡€tr
oET ¡tS

It fHotoc¡ c
OESCRTPT¡OII

to coarse; gravcls fine to 3'; with abunda¡t
cobblcs to approximatclyS; tracc sitt.
(RECESSTONAL)

gcys;

s-1 GRÂB

ls.
Þ

b

:.

:.

:.

:.

2.

:.

l.

I

I

I

t

INTERBEDDED \,VTIIT SA}¡DY GRAÍ/EI,;
dark greys; sa¡ds 6nc to coa¡se, gravels
subroundcd, fi¡e to 1inch. (RECESSIONAL)

Slight moisturc.

10

15

2n

Gl¡ probc GP-ZI insullcd with Mw-23S \I/ctt co¡rsrrucrion m¡rcrials f sch 40 flrsh+h¡e¡dcd pVC blan\ 2. ¡ch 40
.Ol(F frcroryslot¡cd PVCsc¡ccn. FÍLTER pAcK ' pcr graræt, SEAL ¡TATERIAL . bcntonirc 3/E. pcllcts, mcdium
bcntonitc chipc. I-ocking ¡tccl monumcnt ccmcntcd in plrcc ¡t surf¡cc.

r02-01 .02. LR t .11/cj t:1.O9110t90

REÙÍARI$

ú^P-l¡', I "t I
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PROJECTNAÀ,ÍE
LOCATION
DRILLED BY
DRILL METHOD
LOGGED BY

Pbasc II Remedial Investigation
Hiddcn Vallcy Lsndf¡ll
Tacoma Pump & Drill
Air Rotary
John North

BORING NO.
PAGE
REFERENCE ELEV.
TOTAL DEPTH
DATE COMPLETED

LOG BORING
MW.23S
20F2

32.00'
t0l3u8e

SAIIPLE

IIUHEER

SA'IPTE

HETI{d)

a*a
#geur(FJ

trlrl-*

U'
l¡l
fL
<Eg,

toclc
I'K¡. I¡ÉLL

0ET^tts
IITHOLOGIC

DESCRIPft0[

?s

35

RElvfAR1(S
Grs probc GP-Z i¡rst¡ltcd Ìith Mïy-ZlS. ìl/ctt constn¡cion m¡tcri¡ls f ¡ch ¡O ftush-rh¡e¡dcd Pt/C bhnh I ¡ch,O
.01(l fecory rlottcd PVC ¡crccq FILTER PACK . pcr gnwl, SEAL I{ATERIAL . bcnronitc 3l8l pcllcts, mcdium
bcntonitc chipc Lixking ¡tccl mooumcnt ccmcnlcd in plecc rt rurfece

GQ ^ 3J-', À o+ å.

T02-01 .02.tn I JLI cj î z1.ti | 10 l9O
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APPENDIX B

F'IELD MONITORING FORMS



Hidden Valley Landfil
Landfill Gas Probe Data

Date:
Weather Conditions:
Barometric Pressure:

Instrument:
Measured By:

Probe
GP

CHn Coz
Vo

o2
oo VILEL

1A

1B

1C

2A

2B

3S

3M

3D

4A

4B

5A

5B

6

7S

7D

8A

8B

9

10

11

t2

13A

138

145

14D

154

158

t6A

l68

w

Notes:

w

Field Notes:

On-site probes GP-I, GP-I0 and GP-l I a¡e for system performance monitoring
Off-site probes GP-20, -21, and -22 only to be monitored if off-site subsurface gas migration is suspected

Probe
GP

CHo Coz
o/o

o2

Vto/" o/.LEL

17

18

19

20lt
20B

20c

21S

2lD
22

Temolate LFG Probes.xls 1110102
)



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%o 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 - cenhal monitoring/control room, engine room and storage cabinets.

Transfer Station Building - throughout entire building and lower levels.

n
tr
n
n
n
n
tl
n

LFG Building SurveyTemplate.xls 8i16101

Signature
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Hidden Valley Landfill
Gondensate System lnspection

Date:

Measured By:

Field Notes

Condensate Sump Pump Operating Correctly? Comments

CS-1

CS-2

CS-3

CS4

CS-5

CS-6

CS-

CS-8

CS.9

cs-10

l
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APPENIDIX C

GAS CONDENSATE SYSTEM REFERENCE MATERIAL
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Figure 2-1
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Suppliers for the Gas Condensate Recirculation System

Equipment/IV1aterial

Pneumatic Condensate Pumps

Main HDPE Condensate Discharge

and Air Supply Lines

Stainless SteelPiping

Pipe Fittings

Supplier

QED Crroundwater Specialists
P.O. Box3726
Ann Arbor, MI 48106
(800) 624-2026

Maskell-Robbins Incorporated
P.O. Box 12590
Seattle, IVashington 981I l-4590
(206) 77s-8600

Floyd Equipment Company, Inc.
22O8Pacifrc Hwy East
Tacom4 WA 98424-1013
(800) 828-3322

Familian Northwest
3517 Pacific Hwy East
Tacom4 WA 98424-1120

Pacific Water Works
602Yalley Ave. N.E.
Puyallup, W^98372
(206) 840-8ss8

Tacoma Screw Products, Inc.
2001 Center Street
Tacoma WA 98409-7895
(8oo) s62-8re2

TMCO,Inc.
1926 Port of Tacoma Road
Tacom4 WA 98421
(2s3) 272-0397

Western Fluid Components, Inc.
11440 l20th Avenue N.E.
Kirkland, WA 98033
(800) 343-s843

Campbell Manufacturing, Inc.
Spring & Railroad Streets

Bechtelsville, PA 19505

(800) s23-0224
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SOLOlsanlntelllgent,hþh-ratepneumatlcpumpfortotalfluldsapplications.

tt runs ttrself ,wlth an lntemal float system and a magnetlc traln'cartridge.

The braln senses liquld level lnthe pump, tumingthe alrsupplyonwhenthe

pumplsfull,andtumlngltoff as soonasthepumpemptles. With fts buitt- ln

braln,SOLO doesn't requlre alrcycte oron-off level cor¡trol atthe wetl head.

slmplfi lng system desþn. All you need abore the well cap ls a compact air

fllter/speedcontrol. SOLOlseasytolnstall-justrunalrtoeachwell. Cor¡tlnuedoperationlstrulyhands-off.SOLOconstantly

reac'tstochanges lnwell recoveryrate,so lfsalwayspumplngatthe hþhestrateposslble. ttalsoehutsdo¡rnautomatlcally if
rwatertnthewelldropsbelowpumplnglevel.(NOTESP4OOOrequlresamlntmumofs.SfeetoflQuldlnodertopumpandthe

' SP2OOOrequlres aminlmumof l footof llquldlnordertopump)Becausecydlngleconbottedatthepump,sOLOlseither

I refilllngordlscharging l0O%of thetime.There'snowaiüngbetweenactlvephasesoftherydefortheenürelengthof alrsupply

tublngtorepressurlze.ThlsçeratingefficlencyenablesSOLOtodellverpumplngratesof upto4.5gallonsperminutewhlle
i' alsosavlngonalrsupplyrequlrements.Themechanlsm lnSOLOusesthesamehþh-clearancedesþnthathasmadePULSE

PUMP the standard for field performance wlttrout clogglng or breakdoms.

PAGE

l.INTRODUCÏON

z.HOWSOLOWORKS

3. INSTALLATION:
, 

A. HOSE/TUBING ATTACHMENTTOTOP OFPUMP

B. CAPANDTUBING/HOSE:

1 . PUMPS WITH ALL NYLON TUBING

2. PUMPS WITH HOSES AND NYLONTUBING

'4.OPERATION

, 5. SPECIFICATIONS

, 6. MAINTENANCE

1

2

3

4
5

6

7

- .B

1

/.WARRANTY 9-1 0
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soLo
BRAIN

a

SP4OOO REOUIRES A MINIMUM

SPzOOO REOUIRES A MINIMUM
SOLO PUMP AUTOMATTCALLY

LEVELISPUMPED DOWN.
SOLOPUMPWLLAUTOMATICALL Y BEGIN PUMPING AGAIN ONCE

WELLLEVELHAS

TOPCHECKBALL BRAIN CONTROLS
AIB ¡NTOANDOUT

AIRPORTAL

OFTHE PUMP
WHENSIGNALED
BYTHEACTIONOF

THEFLOAT

R

INLETCHECKBALL

OF3.5' OF LIOUIDTO PUMP.

OF 1'OFLIQUIDTO PUMP.
SHUTSOFFWHENTHELlaUID

, ÌFT'
+:¿f ,{l

¡i:.iîfEil
...Èr.tr:;.

ijiÉf

-l -i

.'..'.,.¿ :

PUMPINLET

P

i;

a



HOSE/TUBING ATTACHMENTS TO TOP OF SOLO PUMP

PUMPDISCHARGE
FITTING

BRAINEXHAUST
FTTflNG

EYELETHOLE
FORROPE
ATTACHMENT

PUMPÐ(HAUST
HTNNG

PUMPAIRSUPPLY
HTNNG

TOPVIEWOFSOLO PUMP

314"
lUBE
o.D.

1

I

112^
rUBE

1

3/8',
0.0.
IUSE

4

114'
n8E

5 1I2
6 2

37 t 3

PUSH HOSS
TUBING
DOWNTO
THIRDBARB
ENGAGE.
MENT (MINIMUM )

iCI.AMP
PT.ACEMENT

TBARBS(TAPERED)

PUSH
TUBINGDOWN
FLUSHWITH
THEFITTING'S
NUT

PUSH HOSS
TUBINGDOWN
TOFIFTHBARB.
ENGAGEMENT
(MTNTMUM)

PUSH
TUBINGDOWN
FLUSHWITH
THEFTNNG'S
NUT

SBABBS

cTAPERED)

CLAMP
PLACEMENT

CI.AMP
PI-ACEMENT

sBARBS(TAPERED) TBARBS(TAPERED)

CIáMP
PI..ACEMENT

Funnp
EXHAUST
FITTING

,PUMPAIR'

SUPPLY
FITTING

TIGHTENINGTHE CLAMPS

DIMPLEDEAR

PljCECLAMPTOOLOVERTHE

DIMPLED EAR PORTION OFTHE

CLAMPANDSQUEEZEEAR

TOGETHER (AS SHOWN BELOW ).

CI.AMPTOOL

A. CLAMP IN CLOSED POSITION

B. CI-AMP INOPEN POSITION

it

EARCT-AMP

AB

3
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I

3/4'O.D. PUMP OISCHARGE

3/8'O.D. PUMPAIR SUPPLY

1/4'O.D. BRAIN EXHAUST

112'c.D,PUMPEXHAUST

1. LOWER PUMPTO DESIRED DEPTH.
2. ONCE PUMP DEPTH HAS BEEN DETER-
MINED, MEASURE OFFAPPROXIMATELY 1 FT.

OFTUBING LENGTH ( MEASURED FROMTHE
TOP OF WELLCASING ) FROM BOTH THE
PUMP EXHAUST LINE AND THE BRAIN
EXHAUST LINE.*
3. CUT BOTH EXHAUST LINES.
4. ATTACH THE PUM P EXHAUST D EFLECTOR
TO THE PUMP EXHAUST LINE. ( SEE PAGE 3
FOR CI-AM P I NSTRUCTIO NS )

5. TIE STRAP ALL TUBI NG INTO
ON E BUN DLE APPROXIMATELY
4-6" BELOWWHEREYOUCUT
OFFYOUR EXHAUSTLINES.
6. PASS PUMP DISCHARGEAND
AI R SUPPLY LIN ES THROUGH
THEWELLCAP.
7. RE-ADJUST PUMPTO DESIRED
DEPTH.
B. TIGHTEN WELLCAP FITTINGS
DOWN ONTO AI F/DISCHARG E

LINES.

.NOTE:EXHAUSTTUBING

OUTLETSSHOULDEE . ;

LOCATEDAPPFOX.I.: ,

BELOIVIiJETLCAP OR II'¡ A
LOCATIONCLOSETOTHE
CAP TlHEFETHEY V.IILLNOT
SECOI,IESUBT'lERGEO.

a
a

TOPVIEW PUMP
AIR
LINE

DISCHARGELINE

PLUG
(PROBE
HoLE)

NE

Pt,MP
Ð(lLAusT

SUPPLY AIR IN FROM COMPRESSOR

a

:é



CAM
CLEAl

1 . ATTACH EYELET FOR SUPPORT ROPE TO
THETOp OFTHE SOLO PUMP.^ITACH ROPE.
Z. UOWER PUMPTO DESIRED DEPTH.
3. ONCE PUMP DEPTH HAS BEEN DETER-
MINED, MEASURE OFFAPPROXIMATELY 1 FT.
OFTUBING LENGTH (MEASURED FROM THE
TOPOFWELLCASING ) FROM BOTH THE
PUMP EXHAUST LINE AND TH E BRAIN
EXHAUST LINE.'
4. CUT BOTH EXHAUST LINES.
5. ATTACH THE PUMP EXHAUST DEFLECTOR
TOTHE PUMP EXHAUST LINE. (SEE PAGE 3

FOR CLAMP INSTRUCTIONS )

6. T¡E STRAP ALLTUBING INTO
ONE BUNDLE APPROXIMATELY
4-6'BELOWWHEREYOU CUT
OFFYOUR EXHAUSTLINES.
7. PASS PUMP DISCHARGEAND
AIR SUPPLY LINES THROUGH
THEWELLCAP.
8. RE-ADJUST PUMP TO DESIRED
DEPTH.
9. PASS PUMP SUPPORT ROPE
THROUGH CAM CLEATTO HOLD
PUMP INTO POSITION.

STHAP
TTE

.I.D. PUMPDISCHARGE

1 I4'1.D, PUMP AIR SUPPLY

114'c..D.BRAIN EXHAUST

112'O.D.PUMP EXHAUST

@

5

PUMP
AIR
LINE

TOPVIEW

ROPE

DISCHARGELINE

PLUG
(PROBEHOLE

CAM
CLEAT

PUMP

-/

SUPPLYAIB IN FROM COMPRESSOR

#
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CAP, PRESSUHE
CONTROLLER
AND FILTER
( FRONTVTEW)

I

1
5"AIR
SUPPLYHOSE
(suPPLrED)

f /4" MALE

COUPLER
1/4'FEMALE

P, PRESSURE
^NTROLLERt 

=TLTER
tr;KVIEW)

<_ PRESSURE CONTROL KNOB

<- TURNING CLOCKWISE INCREASES PRESSURE
-+ TURNING COUNTER€LOCKWISE DECREASES PRESSURE

1n 3/8"

MINIMUM 4OP.S.I.
MAXIMUM 1OOP.S.I.

ADJUST AIR PRESSURE
TO DESIRED PRESSURE

@

NOTE: FLOW RATE ISDEPENDENI0NTHEAMOUNT0FAIR PRESSURETHATISFECEIVED BYTtIEPUMP.

FLOWRATESCAN BEINCREASEDBYINCREASINGAIRPßESSURETOTTIEPUMPANDFLOWRATESCAN

BE DECREASED BY DECREASING AIR PRESSURETOTHE PUMP.

ï

l

r t¡ !

AIR SUPPLY

OPTIONS:
HOSE

¡

ATTACHAIRSUPPLY
LINEFROM BACKOF
PRESSURE
CONTROLLERTO
THEPUMP:SAIR
SUPPLY LINE

AIRSOURCE



a OO SPECIFICATIONS

ì

DIAMETER:3.0'
LENGTH:¡18'

WEIGHT:11.5L8S

FITTINGS:TYPE.BARE

izEg,'DlscHARGE E8' lD ( 3/4' OO )
AlRl/4'lO(3/8'OO)

EXHAUST E8' tD ( 1/2' Of' )

, vEiff,(BRAIN)3fl 6' lD( 1/4' OD)

FLOW(GPM)

AT 100 P.S.l.

5

4

3

2

1

0
10 30 40 50 60 70

DEPTH ( FEET)

90 00

PUMP TYPE: POSffiVE GAS O¡SPI-ACEME¡¡T

PUMPVOLUME: f .9 UTEFS(.sGALLONS)Nomln¡l
MAXIMUM FLOW RATE-|.5 c.P.M.

MATERIALS O F CONSTRUCÎION: BOOY.STAINLESS STEEL

HOUSING$GTAL
CHECKBALL$TEFLON

F.ITNNG$,BRASS

AIR RECIUIREMENTS: MINIMU¡¡|'{O P.S.l-

MAXIMUI¡IÍ0OP.S.!.

PRESSURE REGUI-ATOF/ RLTER DIMENSIONS:

wtftl-3'(ouTFRoMcAP)
woTH-s' ( PASALTELTO CAP )

HEIGTH-2 -1¡2' ( ABOVE CA P )
OVERALLLENGTH.Êl/2'

FLOWRATES

IERC ENC10'f ;UBN

,BMI :RGT :NCE2'sl

SPECIFICATIONS
. DIAMETER:3.0.

LENGTH:24'
' WEIGHT:8.SLBS

FITTINGS:TYPE.BARB

vEt¡T, ( BRAIN ) 3¡l 6' lD ( 1/4' OD )
¡izgsotsctnncE s/8' lD ( E4' oo )

. AtRl¿l'lD(3/8'OOl
ÞGlAtXìT3,!' lD ( 1l2' OO )

FLOW( GPM )

AT 100 P.s.l.

3.5

3.0

25
zo
1.5

1.0

0.5

0

I

)

30 40 50 60 70 80 90 100

PUMP TY?E: POSÍTIìÆ GAS DISPLACEME¡{T

PUMP VOLUME: 36 UTERS (0.0e5 GALLONS) Nondnal

MATERLILS OF CONSTRUCNON: B@Y.SÍAINI'ESS SíTEEL

HCXjSING9GTAL

CHECKBALLgTEFLON

FTNNGS€FASS

AIR REOT,IIBEITET{TII: MINIMUI¡È¿IO P.ST
'uAnMUmfooP.gl.

PRESSURE BEGUI-ATOß' FILTER DIMENSIOT{S:

wmH-3'(OUTFROMCAP)
worll-s' ( PARALLELTO CAP )

HEIGTH-2-i/:¿' (ABOVE CÂP )

OVERALLI.ENGT}I+If2'

FLOWRATES
¿ rFrt ¡

\. TJIY¡

1a IUÞI /ttrñ gEt' \,rE

10 20

DEPTH ( FEET ) 7
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.O 
ACCESS FILTER ELEMENT SIMPLY UNSCREW FILTER BOWL COUNTERCLOCKWISE.

I

. IPLETELY REMOVE FILTER BOWL.

.O 
REMOVE FILTER UNSCREW HOLDING SCREW LOCATED AT BOTTOM OF FILTER ASSEMBLY.

)NcE scREW lS REMoVED THE FTLTER ASSEMBLY SHoULD coME APARTA-S SH9$1.F..).9lscARD oLD
LTER AN D REPTACÈ WITH N EW ON E. R EASS EM BLE FILTER ASS EMBLY AS IT WAS ORIG I NALLY.

ì

IEATTACH FILTER AN D TH EN FILTER BOWL IN TH E SAME MANN ER AS THEY WERE REMOVED.

2. 4. 5

REPLAC

3 IttttT
'm
õ

FILTER

SCREW

'.¡OTE: R EPLACEMENT FILTER ELEM ENTS MAY B E PU RCH ASED THRoUGH O.E.D. PART NU MB ER 36861

ì

S9LO PUMP, WELL CAPAND REGUI.ATOR FILTER
SOLO PUUP PACI(AGES INCLUDE:

SOLO PUMP PACKAGES:
WELL DIAMETER HOSE OR TUBE PART NUMBER

4INCH
HOSE sP400oA

TUBE SP4OCPB

6INCH
HOSE sP400oc

TUEE sP4000D

HOSE sP4000E

TUBE SP4OOOF

Ë!
H
tãl

È!tw

)

SP4OOOPACKAGES ^
¡ I t ¡I I

SOLO PUMP,WELL CAPAND REGULATOR FILTER
SO LO PUITP PACI(ÂGES INCLUDE:

SOLO PUMP PACKAGES:
WELI DIAMETER HOSE OR TUEE PART NUMBER

4INCH
HOSE sP2000A

TUEE sP20o0B

6INCH
HOSE sP2000c

TUBE sP2000D

S INCH
HOSE sP2000E

TUBE SP2OOOF
s INCH
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LANDFILL GAS MONITORING PROCEDT]RES
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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.

ObstructionsAüater 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 rwarm up for at least 30 seconds.

2. Press "CONTINIIE" 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. Retum 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.

l. Set a 0 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 l/8-inch inside-diameter clear vinyl tubing. Using the
tubing, the operator can see whether water originating within the probe is pumped into the

60-305105/601 I Rl35.doc
Copyright 2001 Kleinfelder, Inc.
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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 0 to 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 ofa 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 PRESSIIRE" 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 "LO'W 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 waxm up for at least 30 seconds.

8. Press "CONTINIIE" and No. 2, "READ GAS LEVELS".

9. Press either No. I 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.

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

2. Tum on instrument by depressing the "PO'WER" switch. The meter will rise upscale and
should steady out at approximately 2I percent on the "percent OXY" scale (the top scale of
the meter). Allow the instrument to warm up approximately I 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.

o

a

o
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4.If necessary, adjust the black potentiometer labeled "OXY CAL" to bring the meter to the

"OXY CAL" mark (Zlpercent) 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 ZERO" 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 monitonngdata 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.

g.Disconnect the GasTech from the probe. Replace the probe top and allow the GasTech to
continue to run approximately I 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.

a

a
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APPEI\DIX E

LANDFILL PERMITS



Municipal Solid'Waste Landfi ll
Tra¡rsition Permit

Issued Pursuant to
rùrAc n3451-700

Transition Permit Number 27-016

Date of Issuance June 29. 1994

Date of Expiration F 27.

Date of Renewal
Date of Renewal
Date of Renewal
Date of Renewal
Date of Renewal

llne 6 1995
nril 30- 1996

Aoril l8- 1997 I .Iune 12. 1997\
Anril 1 s 1998

27.2001

Facility Name:
Facility Location:
Facility Owner/Operator:
("the permittee")

c/o Address:

Hidden Valley Landfill
17925 Meridian Street East, Puyallup, WA
Land Recovery,Inc.
Harvey Doman, General Manager (253)847-7555

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(sj under the terms and conditions of this hansition permit

and in accordance with local ordinances, and Chapter 173-351 WAC.

trr'^r*

ECY 03G t9

Signed (Health or Designee)



T{IDDEN VALLEY LAI\D FILL
TRANSITION POST-CLOSURE PERMIT

DESCRIPTION

The permittee, Land Recovery, Inc. (LRI), is allowed to perform post-closure activities at the

Hidden{/alley Landfill locateà at 17925 Meridian South. The landfill consists of approximately

56-acres of untined landfill and about 31-acres of lined area. The lined area is comprised of 18-

acres on a side slope abutting refuse and l3-acres on native or engineered soil. The landfill was

capped in five major phases. The North Closure occurred in 1989 and consisted of
approximately l3-acres.- The Southwest Closure occurred in 1992 and comprised of
approximat eiy 26-acres. In 1993, the side slope a¡ea of the landfill was capped with a small area

in the northwest corner than consisted of about l7-acres. The Partial Closure was conducted in

l99g and consisted of 11.43-acres. The Final Closure was conducted in 1999 and 2000 and

consisted of approximately Z2-aqes. The landfill closures completed in 1989, 1992, and 1993

were constn¡ciã¿ in accoidance with wAC 173-304 (synthetic 6G-mil geomembrane). The

landfill closures conducted in 1998, lggg, and 2000 were constructed in accordance with WAC

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

GENERAL CONDITIONS

I

2

3

LRI is authorized to perform post-closure activities and must abide by the conditions set

forth in the Specifió Conditions of this transition permit until this hansition permit

expires, is revoied, or the full permit is issued in accordance with Section 700 of Chapter

l7i-351WAC, Criteria for Municipal Solid'Waste Landfills (TVAC 173-351).

This transition post-closure permit must be renewed annually, in accordance with WAC

173-351-720(txaxÐ until either expiration or a full permit is issued.

This transition post-closure permit may be modified (amended) by the TPCHD in

accordance with WAC lß4,1-720(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.

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

A. That the hansition 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 iit. ir 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.

4.

Pagc 2



5. All conditions of this hansition 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 t.rponrìbb for all acts and omissions of contactors and agents of LRI.

6. Any duly authorized officer, employee, or representative of the Tacoma-Pierce County

Heítn departnent (TpCHD) may enter and inspect the facility at any reasonable time to

determine compliance with WAC 173-35t, \MAC 173-304 and local solid waste

grdinances.

7. LRI must comply with WAC 173-35l,Criteria for Municipal Solid'iV'aste Landfills.

g. The permit (with conditions) shall be displayed or stored in a manner that allows easy

access by site Personnel.

g. Nothing in this permit shall be constnred as excusing LRI from compliance with any

applicable federJl, state, or local statutes, ordinances or regUlations.

SPECIFIC CONDITIONS

By the end of August 2001, LRI must perform the remaining quality ÍNsurance

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 cbmplete permit application must contain the information

outlined in Kleinfeldãr's letter ¿ate¿ February 2, 2000, and the following revised and

updated reports: Post-Closure Care and Maintenance Plan; the Landfill Gas Management

pian; and ìhr Gto*dwater Compliance Monitoring Plan. The Post-Closure Care Plan

shad include a description of maintaining the integrity and effectiveness of the final

c.over, a description of maintaining the operation of the leachate collection system, a

description of h¡ture uses of the property and an updated post closure cost plan. The

"o*pÈtr 
permit application must be submitted to the TPCHD by either June 1, 2001' or

in accordance with ihe ttidden 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

.o*t-ìting. LRI shall submit appropriate documentation to ¿rssure that all repairs are

conducted with current engineering and quality assurance standards.

This permit expires on February 27r2002,or when a Full Post-Closure Permit is issued.

I

2

3

4
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?8 'Øi 1E:15PN PUGET SOUND CLEÊN RIR ÊGENCY .A-
Puget Sound Air Pollution

Control Agency
HEREBY ISSUES AI.{ ORDER OFAPPROVAL
TO CONSTRUCT, INSTALL, OR ESTABLISH

Onc lanilfill gas collccdon s¡rshm w¡th 16 wclls and a McGilt I-andfill Gas Flarc, 9'dia. by 40' high,

wlth propanc pllot

Noticc of
ConsÈuction No. 3229

o'el¡14Ï;$.i

A
?
P
L
I
c
A
N
T

r¡aRvE[ DonÀ{aN, IAÌ{D RECOV-ERY INC

FO IIOX 73057

Pr,tra¡,I.ttP lrya 9s37J

INSIALI.¿\TION ADD RESS

Elddcn Yallcy L¡ndflll (Thsn Flcld), l7yr5 MERIDIAN B PIIíAI¿IJP, tvÄç 9t37J

O ITARVET DORMAN, IIND RECOVERYINC
w
N POBOXTJO3?
E
R PUTÀLLIJP rya 9r37J

THIS ORDER ¡S ISSUED S[.'B'ECT TO THE FOLLOWING RESTRICI]ONS AND CONDrIIONS

1. AFPrcul is hcreby granted as gronided in A¡tidc 6 of Regulation I of thc Puçt Sound Air Pottution C.ontrol Agençy ro the appticanr to insrall, altcr ot
Tt¡9lbl thc oguþment, dcvicc or ¡noccss dcsqribcd hcrcon at ¡hc INSfâLLA'TIONADDRESS io accprd¡ncewittr rte plaru ãnd specificaüons on fde in
thc Brgineering Division of PSAPC,{.

2. Coar¡llirncc with thb ORDER ¡nd ¡ts co¡d¡t¡ons docs not ¡rtieræ lhc owner or o¡*rator f¡onr thc responsibil¡ty of cornplhnce with Rcgulations I or It, RC.\#
70.9 or any olhe¡ coi¡sion control rcquifcûrênts, nqr Ëon thc rcsultiog liabítitics anC,/or lcgBl rcmcdÌics for f¡i¡u¡a to c-ooply.

3. Tùis approal doc¡ t¡ot relieræ thc a¡rplicant or oncr of any rcguircneat of any other gorcrnmcrÞ¡ agc!ry.
4. Tbc conb¡stion zone will providc for a ninimum combustion trrngc¡aturË of 14{þ dcg¡ees F.
5. Tbcco.mbu¡torwrltbcProtidcd*ithaoulrnviolctflanescan¡crwhichscnscsflamc.oulsandshutsdosrnthes),srsut

opcatiol ¿ad ¡uto¡n¡tically p¡Êvcnrs wntíng of malodororu landfill grs idto tùc rrmo¡phcrc.
6. Follwiog ioitial sysrcn surtup and balancin& tùe flare shall bc ¡cstcd within 60 da¡n in ¡cco¡d¡ncc wirh pSApCA

rpprorrd tcsting proccdurcc.

7. Thc o*'ncr shall collcct a¡d ¿o.alyz* landfill sas cmi¡sio¡u frora utr strcåñ ¡nd dosmst¡cam of thc combustor flamc.
Aneþis shall i¡cludc nclåaoc, CO2r 02, HCt and üacc organic-ana inorganic gascs. In¡tiat data shall
bc rcportcd to PSAPCA.

& Tìc oqmet iha¡l retest thc fla¡e onc ytar ûrom thê datc of thc initial tcst in acco¡dancc, with pSApCA ap,prwcd
rcsting proc:cdur,es.

9. The ovner shall subni¡ an operation and rnaintenancc plan including a prcposcd llare rcstiag plan for approvzt by
PSAPCÁ.

(r*fr(,

.êrdtaJ. Fra¡kel
Air Pollution Control Officer

FREDRICK L. AUSTIN
Roviewing Fnginsg¡

hw

For¡ 50-118, (1/E5)



Puget Sound Air Pollution
Control Agency

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

Regisaetion No. 21331

Noticc of
Construction No. 564.i

D".ocÏl0lgg4

A
P
P
L
I
c
A
N
T

One L¿ndf¡Il Gas Flare at 1,500 dm.

DAVID VONASEK, MGR T.A¡IDFII¿ GAS SVCS

E¡UCON NORTEÌryEST, INC

1E9U N CREEK PARK\flAY, SrE 100

B0TEEI¿ WA 9E011{tr6

o,/
CT.{UDE M. WILIIAMS
Rcvicwing Enginecr

o tl\ND RECOVERY, E{C û CR¡II{DALL)
w
N PrO BOX 73057
E
R' TYALLTrP wa 9&ræ

INSTALLATION ADDRISS

PTERCE CO PI'BL¡C WRKS L¡fD RECOVRY (EIDDEb{ VALLDT I¡IDFILL), 17925 MERIDHN E, PTIYALLI'P, WA, 9&¡73

TTIN ONOSN ß ESUED SUB¡ECT TO TIIE FOLLOS'ING RESTRICTIONS AND CONDTTIONS

l. þpmvd ir hcr,cby gruted ar providcd i¡ Articlc 6 of Regutetion I of thc Pugct Sound Air Pollution Cootrol Agcncy o thc applicant to in¡all or
.ûrblilh óc cquipmcû' dcvico or proccsr dcscribed herron at thc INSTAIJ.ATION ADDRESS in ¡ccord¡¡cc with tho plans rad spccificatioo¡ on ûIo i¡
t EsSi!¡ri¡S Divi¡ion of PSAPCA.

2. Coqlirncc witô ûL ORDER ¡¡d it¡ cooditio¡¡ doe¡ aot Glicvc 6c owûer or orfrcr¡lor ûom thc eionsibility of coopliancc with Regutrtioor t, tr or ltr,
RCW 70.94 or ray oúcr cmi¡¡ion comol rcquircmeoÊr, oor Êom thc rea{ting li¡bilitie¡ ed/or þal r¡mcdics for f¡ilu¡¡ to cooply. Scctioo 5.05(o) of
Rcgutuioa I æqui¡c¡ th¡t thc ow¡êr or o¡t€r¡tor oust dcvclop and implemcot rn opention çod mainænanca (O&Ivf) plan !o asorrc co.druou¡ coryliaoco
vithR.cgulrtioar I, tr, üd m.

3. Thi¡ rpprovrl doc¡ not roliws tåe applicrat ot owner of eny rcquircmcot of aay other governnenal.egency.

4. Thc ftdcnl Ncw Sour¡c Pcrformruco St¡ad¡¡ds (NSPfl) found in 40 CFR Part ó0, Subpan W'WW, for Municipal Solid Waac @fSw) I-¡¡¡lûUs
Aply to ùir pcrnit.

Da;t D. ß*,!*
+*JAY M. WILLENBERG

Reviewing Engineer
DENMS J. McLERRA.III
Air Pollution Control Officer
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Clean Air A ncy

Puget Sound Clean Air AgencY Noticc of
Constructlon No.

Rcgisfation No.

757E

21331

I{EREBY ISSUES A}I ORDER OF APPROVAL

TO CONSTRUCT, INSTALL, OR ESTABLISH

Thrce Caærpillar G3516 lnternal Combustion Engine Generator Sets producing 950 KW each from Landfill Gas.

D.û. iOCI 24ZgOg

APPLICANT
Jody Snyder
L¡nd RecoveIT IncorPorated
PO Box 73057

Puyallup' fVA 98373

OWNER
Harvey Doman
Land Recovery Incorporated
PO Box 73057
Puyallup, \ryA 98373

INSTALLANON ADDRESS

Land Recovery Incorporzteðr!7T25 Meridian st E, Puyallup' lvA' 98373

THIS ORDER IS ISSUED.SUBJECT TO TI{E FOLLOWING RESTzuCTIONS AND CONDITIONS

1. Approval is hereby granted as provided in A¡ticle 6 of Regulation I of the Puget Sound Clean Air Agency to the applicant

to install or establish the equipmen! device or process described hereon æ the INSTALLATION ADDRESS in accordance

with the plans and specifications on file in the Engineering Division of the Pnget Sound Clean Air Agency.

2. This approval does not relieve the applicaat 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 tbree Caterpillar G3516 intemal'

combustion engines as measured by a compliance source test that follows the requirements of Regulation I, Section 3.07:

(a) 0.60 /Bm-hr ofNOx (EPA Method 7E), and

(b) 2.5 g/Bt{P-hr of CO @PA Method l0).

4. Land Recove¡y lnc shall reduce the Non-Methane Organic Compounds (NMOC) in the landfill gas, using these engind

gsnerator sets, by 9g weigbt peicenf .or reduce the outlet NMOC concentation to less than 20 parts per million by volume,

dry basis as hexane at 3 percent oxygen.

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

of each of the three Cateçillar G3516 internal combustion engines 1a{thin 60 days'of approval, to demonstate compliance

wiü condition Nos. 3(a), 3(b) ud 4 abbve, and submit all source test reports to the Puget Sound clean Air Agency within 60

days of the date of the test unless othenpise approved by the Control Officer.

6. To monitor compliance with Condition Nos. 3(a) and 3(b) above, Land Recovery Inc shall either conduct a¡nual sor¡rce

tesb Í¡¡¡ in Condition No. 5, or shall perform qr¡arterly monitoring using an exhaust gas analyzer meeting the specificæions

contained in: (I) Steady-State Exhausr Anatysis System of Appendix D-steady-State Short Test Equipment of Subpart S-

Inspection/[,faintenance program Requirements of Pa¡t 5l of Chapter l, Title 40 of the Code of Federal Regulations in effect

as of July l, 2000. Any monitoring result thæ indicates noncompliance with the conditions in this Order shall be reported to

the Agency within 30 days. otherwise, a report of the combined quarterþ results shall be submitted with the annual emission

rcports of Regulation I, Section 5.05(d).
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Order of Approval for NC No. 7578 r0CI 2 4 2000

7. LaadRecovery Inc shall mainain logs of the three Caterpillar G3516 inærnal combustion engíne operating hor¡rs and shall

r¡sc thesc logs with emissions factors based on the most rccent source test results to rcport annual emissions required by

Rcgulæion I, Article 5.

t. Land Recovery t¡rc shalt not exceed 5% opacity from the three Carcrpillar G3516 internal combustion engines stacks

aggrcgaæd for 3 minutes in any l'hour æ measured by WDOE Method 9A'

APPEAL RIGTITS

R¡rsuant !o prrget Sound Clean Air Agency's Regulation I, Section 3.17 and RCW 43.21B.310, this Order may be appealed to

the pollutidn 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.

C"* o-iK,
Claude Williams
Reviewing Engineer

Eej

M. Willenberg
Reviewing Fngineer

/ ¡ennis J. Mclerran
lr¿Nr Pollution Contol officer
0
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