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1. Introduction

As part of the Model Toxics Control Act cleanup action, this Interim Action Workplan (IAWP) describes
the plans to expand the multi-phase extraction (MPE) infrastructure at Ephrata Landfill and perform
full system pilot testing for at least 2 years and up to 5 years. Figure 1-1 provides a landfill site
overview and Figure 1-2 shows the conceptual expanded MPE system layout at the north end of the
Ephrata Landfill. This work is required under the terms of Agreed Order No. DE 3810 (Order)
Amendment No. 3 (Amendment) between the Washington State Department of Ecology (Ecology) and
Grant County (County).

1.1 Site Information

The Ephrata Landfill is located approximately 3 miles south of the City of Ephrata (City) on the east
side of Highway 28 in the western portion of Section 33, Township 21 North, Range 26 East,
Willamette Meridian. An old, unlined landfill (original landfill) is situated on the northern part of the
landfill property and is the focus of interim actions under the Amendment (Figure 1-1). The City
began operating the original landfill in approximately 1942 and owned and operated it until 1974.
The City owned the original landfill and leased additional property from the U.S. Bureau of
Reclamation. In 1974, the City and County entered into the first of a series of agreements under
which the County leased the original landfill and operated the facility. The U.S. Bureau of
Reclamation transferred its property to the County in 1990, and the City deeded the original landfill
property to the County in 1994. Both properties are now the Ephrata Landfill property.

1.2 Project Background

This project is part of a cleanup of the Ephrata Landfill under the Order. The cleanup addresses
releases from the landfill and drums of industrial chemicals that were buried in the landfill prior to
their removal in 2008.

A remedial investigation (RI) of the Ephrata Landfill started in 2007 (Pacific Groundwater Group
[PGG] 2010) and ended with a supplemental Rl (PGG 2021). The Rl revealed that the north end of
the Ephrata Landfill overlies Columbia River Basalts comprising multiple flows and interflows where
releases from the landfill and drums migrated. This interim action involves MPE testing in three
hydrostratigraphic units underlying the release area, which are described in Section 1.3.

The draft feasibility study (FS) was submitted to Ecology in 2012 (Parametrix 2012) and updated
twice (Parametrix 2018, 2022). The FS recommends MPE in the highly contaminated release areas
and natural attenuation of the downgradient plume. Completion of the FS was postponed in 2023 by
mutual agreement with Ecology pending the completion of expanded MPE pilot testing.

The current interim actions relate to prior ones, including:
m  Drum and contaminated soil removal in 2008 (Parametrix 2016).
m  Alimited MPE pilot test in 2017 in the P1 zone (Parametrix and PGG 2018).

1.3 Hydrogeologic Setting

The expanded MPE pilot test involves groundwater and vapor extraction from the three uppermost
hydrostratigraphic units underlying the north end of the Ephrata Landfill. Starting with the upper unit,
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these are the P1 zone, the P2 zone, and the Roza aquifer. Figure 1-3 is one of the hydrogeologic
cross sections from the supplemental Rl report (PGG 2021). The cross section depicts the layering
and varying thicknesses of the P1 and P2 zones and Roza aquifer and several wells in the test area
and extends farther north.

RI findings relevant to the expanded MPE pilot test IAWP include the following;:

m  The highest concentrations of groundwater contaminants are limited to the shallow P1 and
P2 zones near the area where drums were removed in 2008 (drum area). A mixed non-
aqueous phase liquid (NAPL) composed of benzene, toluene, ethylbenzene, xylene isomers,
and other aromatic hydrocarbons with some chlorinated solvents has been observed in the
P1 zone in the past. NAPL was not observed during the supplemental RI completed from
September 2019 through January 2021.

®  Groundwater contaminant concentrations decreased by orders of magnitude with vertical
and horizontal distance from the drum area. Contaminant migration to the north is mostly
limited to the Roza aquifer. There are fewer volatile organic compounds (VOCs) at lower
concentrations in the Roza aquifer north of the landfill compared to the drum area.

m  New data from the supplemental Rl confirm the P1 and P2 zones are laterally discontinuous
and heterogenous. The Roza aquifer is more laterally continuous than the P1 and P2 zones,
but just as heterogeneous.

m  New wells installed for the supplemental Rl at the north end of the Ephrata Landfill bound
the area where groundwater contaminants in the Roza aquifer are above estimated cleanup
levels. The plume lies within the perimeter of contiguous County-owned parcels. Long-term
groundwater quality trends indicate the plume is stable and not expanding.

m  The transmissivity (a measure of an aquifer’s ability to move water) of the P1 and P2 zones
and Roza aquifer is highly variable, as confirmed by slug-test-based results for the new wells.
The Roza aquifer has very low transmissivity in the drum area. The P1 and P2 zone
transmissivity is also low in the drum area, although some P1 and P2 wells have comparably
higher transmissivity.

m  P1 zone groundwater concentrations during the supplemental Rl remained about 10 times
lower than before the MPE pilot test in 2017, demonstrating successful contaminant
removal.

Observations from the 2017 MPE pilot test relate to transmissivity calculations in the RI. Generally,
groundwater extraction volume was substantively less than anticipated based on transmissivity
results. This may relate to the variability of these zones, with recharge to the more transmissive
areas constrained by the less transmissive areas. Recharge is mainly lateral.

1.4 Report Organization

The remainder of this report is organized as follows:

m  Section 2 - Project Administration and Control: Describes the project organization and
stakeholders, access control, and required training and certification.

m  Section 3 - Expanded MPE System Preliminary Engineering: Describes the existing system
and the performance limits.

m  Section 4 - Engineer Design Development: Describes the expected system expansions and
required equipment.

m  Section 5 -Permits: Describes the related permit and requirements.
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m  Section 6 - Cost Estimation: Describes the preliminary construction cost estimate for the
proposed MPE system expansion.

m  Section 7 - Testing: Describes the expected testing for operating the MPE pilot system.

m  Section 8 - Reporting: Describes the monthly performance reports and the interim action
progress and completion reports expected during testing.

m  Section 9 - References.

Tables and figures referenced throughout this report are collectively located after Section 9.

Related documents complementing and addressing parts of the IAWP scope under the Amendment
are provided in the following appendices:

m  Appendix A - Sampling and Analysis Plan (SAP). The SAP covers monitoring and sampling
directly related to the expanded MPE system, including groundwater monitoring wells
anticipated to be directly influenced by the planned dewatering and vapor extraction.

m  Appendix B - Groundwater Monitoring Plan. The groundwater monitoring plan covers
monitoring and sampling from groundwater wells that are not anticipated to drain or
experience vacuum because of MPE.

m  Appendix C - Natural Attenuation Analysis. The natural attenuation analysis describes
indicators and trends and informs the selection of natural attenuation parameters to monitor
in addition to site contaminants.

m  Appendix D -Site-Specific Health and Safety Plan (HASP). This is Parametrix’s HASP focusing
on construction observation during MPE system expansion and seasonal operation and
monitoring of the expanded MPE system.

Appendix A of Parametrix and PGG (2018) contains existing MPE system details, including design
and record drawings and the Operation and Maintenance (0&M) manual. Although not attached to
this IAWP due to file size, the prior pilot test report, including the O&M manual, was distributed in
2018 and is available electronically from Parametrix on request. The O&M manual component
document folder is also separately available electronically on request.

An updated O&M manual will be developed based on approved contractor submittals from
construction of the expanded MPE system. The expanded MPE system may be ready to operate
before the O&M manual is updated. This IAWP, the existing 0&M manual, and contractor submittals
will provide crucial information to start the expanded MPE pilot test while the 0&M manual update is
finalized.

Although the specific operational requirements of new equipment will only be known once
construction contract submittals are approved, this IAWP is based on features and controls common
for the types of equipment planned, which will also be specified in the construction contract
documents. Any adjustments needed to accommodate the new equipment are anticipated to be
minor.
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2. Project Administration and Control

Table 2-1 contains the names, roles, and contact information for people involved with the expanded
MPE construction and full system pilot test. A summary of each entity’s involvement in the project
follows the list. Grant County is required by Washington law to procure the MPE expansion
construction through the public works process. This entails advertising the project and contract
award resulting from competitive bidding. The prime construction contractor will only be known once
that process is complete.

Parametrix is the project engineer and lead operator of the MPE system. Parametrix will coordinate
system repairs and personnel training, restart the system, and monitor and sample the system as
described in this workplan.

Prime Contractor is the MPE system expansion construction contractor. This contractor will be the
lowest bidder meeting the bidding conditions and selected through public works contracting.

KRCI LLC is a local contractor retained by Parametrix to perform piping repairs, perform other repairs
that may be needed from time to time, and assist with maintenance activities.

Friedman and Bruya, Inc. is the analytical laboratory selected for liquid and vapor sample analysis for
the MPE restart and seasonal operation.

Mott MacDonald is the project hydrogeologist and groundwater monitoring lead. They also manage
the project database.

Grant County Public Works owns and operates the landfill and manages project contracts, invoicing,
payment, and reimbursement requests. The County also controls access to the landfill property.

Ecology regulates the site cleanup and controls grant funding.

2.1 Site Access Control

The Ephrata Landfill is a fully fenced facility that is locked except during business hours Monday
through Saturday. Public access to the tipping area (active landfill) is through a gated entrance from
Neva Lake Road approximately 1,500 feet south of the MPE project area. Public travel on landfill
roads is regulated by signage to the tipping area. Landfill personnel monitor unauthorized vehicles
that stray from on-site public routes. The MPE project area is physically accessible by driving north
(i.e., opposite the signage) from the public entrance.

The MPE project area is more directly accessible from Neva Lake Road through a second gated
entrance at the northwestern corner of the landfill near the treatment and support buildings and
evaporation pond. This gate is normally locked and is for authorized use only (i.e., County personnel
and authorized people). The support building and the containers housing the main treatment
equipment are locked with padlocks or door locks. The landfill fence and gates are the only physical
barriers to public access to other MPE infrastructure (e.g., wells, piping, and evaporation pond).

The construction contractor will be required to maintain site access control and security during MPE
system expansion construction.
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2.2 Training and Certification

Field personnel will have current hazardous waste operations and emergency response training in
accordance with 29 Code of Federal Regulations 1910.120(e) and consistent with their roles and
duration on site in accordance with the HASP (Appendix D).
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3. Expanded MPE System Preliminary
Engineering

The MPE system comprises extraction and observation wells, field piping, a vapor treatment train
(VTT), a liquid treatment train (LTT), a support building, electrical and controls systems, and an
evaporation pond. The VTT and LTT are housed in intermodal shipping containers. The original MPE
system was installed in 2016 and 2017, and a pilot test was conducted in 2017. The MPE
infrastructure expansion involves connecting to additional wells, adding structures where required,
adding treatment equipment, and modifying the VTT and LTT controls to support the additions. The
planned MPE improvements are described further in this section.

The expanded MPE pilot test will involve adding new MPE well pumps, liquid discharge piping, and
vacuum piping to existing wells located in the P1 and P2 zones and Roza aquifer in the source area.
Other existing wells will be used for observation and vapor flow augmentation. As detailed below,
capabilities of the existing MPE wells and the LTT and VTT systems limit the number of pneumatic
well pumps that can be added, the amount of vacuum that can be applied, the number of wells that
can be added to the control system, and the changeout frequency of the granular activated carbon
(GAC).

The existing MPE wells and the LTT and VTT systems’ treatment and capacity were evaluated to
identify parts of the existing system that could limit conveyance and treatment capacity. Capacity
limitations on some systems can be mitigated by changing the sequence each well is brought online
and operated because there is usually an initial surge in groundwater flow and vapor VOC
concentrations that recede as the extraction continues. Previous testing demonstrated the P1 zone
does not re-charge with water and contaminants at the rate they are extracted, and a similar
condition likely exists for the P2 zone.

3.1 Design Criteria

The design criteria for the MPE system expansion are as follows:

m  The MPE system expansion infrastructure will be designed for reliable seasonal operation for
at least 5 years. The existing MPE infrastructure meets this criterion.

m  The system expansion will be designed for seasonal operation from April through October to
avoid freezing conditions. Because the system will not be designed to operate in the winter,
the new extraction system collection piping will not be insulated or heat traced. However, the
system will be designed for efficient winterization to protect assets over the winter months.

m  The piping system will be designed so that individual extraction wells can be isolated by
closing valves in the liquid, vapor, and pneumatic pipes.

m  Each vacuum-assisted extraction (VAE) wellhead will have a vapor sampling port and a vapor
flow meter.

m  Each groundwater wellhead will have a liquid sampling port and a fluid flow meter.

m  Vapor treatment capacity will be increased to at least 550 scfm at a VTT inlet vacuum of at
least 3.5 inches of mercury (inches-Hg), which will accommodate the highest estimated
vapor extraction from 20 active wells.
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m  The existing vacuum blower will be retained, and a new one added to provide the increased
capacity.

m  The VTT and piping changes will allow either blower to be selected to operate, with only one
blower in operation at a time.

m  The LTT is currently sized to accommodate the highest estimated liquid discharge from
10 active wells, and no additional treatment capacity is planned.

m  The evaporation pond is adequately sized to accommodate the estimated seasonal
discharge from the 10 recommended MPE wells, and no additional evaporative capacity is
planned.

m  All continuous well monitoring (i.e., water level monitoring or pressure monitoring) will be by
self-contained remote recording devices (i.e., battery powered data loggers) with no signals
to the MPE control system.

m  New treatment system total electrical loads will be constrained such that the total load
(existing and new) will not exceed the existing main circuit breaker capacity (30-kiloamp,
480-volt, 3-phase, 4-wire interrupting capacity; sized for existing and additional loads).

3.2 Extraction, Vapor Flow Augmentation, and Observation
Wells

The MPE, VE, and observation wells for the expanded MPE pilot test are listed in the SAP Table 1
(Appendix A). The expanded MPE pilot testing will include new liquid, vapor, and pneumatic
connections to wells in the P1 zone, P2 zone, and Roza aquifer (Figure 1-2). All wells will have vapor
pressure and water level transducers. Six wells (MW-34p1, MW-65p1, MW-68p1, MW-36p1,
MW-64p1, and MW-69p1) were previously equipped with transducers, which are connected to the
control system. These transducers will be replaced with the equipment that is being used in the other
wells for consistency between wells. All MPE and VE wells and all observation wells will be equipped
with water level and vapor pressure transducers with local data loggers. Representative transducer
and data storage and transfer device catalog cuts are provided for example in Appendix E. All MPE
and VE wells will be fitted with a vapor flow and pressure gauge with local display but no data storage
or connection. Sheet M3.2 in Appendix F shows the MPE, VE, and observation well types, typical
valving, and controls.

3.2.1 MPE Wells

MPE wells are for dewatering and vapor extraction. These wells will be equipped with LDAP4
pneumatic pumps. Three MPE wells (MW-34p1, MW-65p1, and MW-68p1) were equipped for pilot
testing in 2017 and are connected to the VTT, LTT, and controls. The other MPE wells will be fitted
with new pumps, pipe connections, and transducers with local data recording. MW-65p1 exhibited a
peculiar response when vacuum was applied in the previous pilot testing (Parametrix 2018). MW-
65p1 will be used for dewatering without vacuum. Vacuum application will be attempted periodically
because the previously observed response may resolve with longer-term dewatering of the P1 zone.

Valves will be added to all extraction wells so any well can be isolated from the rest of the system for
maintenance or repair.

3.2.2 Vapor Extraction Wells

VE wells are for vapor extraction, not dewatering. They will have vapor pipe connections and vapor
pressure and water level transducers but not liquid or pneumatic pipe connections or pumps. Three
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VE wells (MW-36p1, MW-64p1, and MW-69p1) were equipped for pilot testing in 2017 and are
connected to the controls but have no pipe connections. The transmitters at these wells will be
replaced with local data loggers.

3.2.3 Observation Wells

Observation wells are for vapor pressure and water level monitoring. Observation well construction is
summarized in the SAP Table 2 (Appendix A). Wells within 100-feet of MPE or VE wells were selected
as observation wells based on the largest observed distance of vacuum influence during the
previous pilot test. Wells farther away from the expanded MPE area are addressed in the GWMP.

3.2.4 Vapor Flow Augmentation Wells

Vapor flow augmentation (VFA) wells, also called venting wells, will be used to try to increase air flow
through the dewatered zones. Increased air flow can increase dissolution, desorption, and vapor
extraction radius of influence. Venting will be accomplished by opening the port or removing the caps
of observation wells identified for VFA. The wells will be closed after the VFA test.

Whereas MPE, VE, and observation wells are distinct wells dedicated to their specific functions, VFA
wells are not separate wells. Rather, VFA wells will be observation wells identified for venting during
VFA testing as described in the SAP (Appendix A).

3.2.5 Well Production Rates

The estimated liquid and vapor flow rates for the expanded MPE pilot test are shown in Tables 3-1
and 3-2. These are estimates for the first extraction season, and liquid extraction may be lower in

subsequent seasons. See Appendix G for groundwater extraction rate analysis and Appendix H for
vapor extraction rate analysis.

Estimates of vapor extraction rates from the P2 zone and Roza aquifer are lower than observed
vapor extraction from MW-34p1 and MW-68p1 during the 2017 MPE pilot test. The oxygen and
methane levels measured at the VTT in 2017 indicate significant connection of the P1 zone to both
ambient air and the landfill. The P2 zone is expected to have less connection to either ambient air or
the landfill, so vapor estimates for P2 wells are adjusted downward by 40% compared to P1 wells.
The Roza aquifer is expected to have even less connectivity, so Roza vapor estimates are reduced by
70% compared to P1 wells. The vacuum setting of 3.5 inches-Hg was chosen because it resulted in
the highest vapor rate per unit vacuum during the 2017 MPE pilot test.

3.3 Wellfield Piping Extension and New Connections

3.3.1 Existing Wellfield Piping and Connections

The existing piping systems between the treatment system and well field include groundwater, air,
and VAE piping and are shown as existing piping in Figure 1-2. The two types of piping configurations,
elevated and on grade, are detailed in Figure 3-1. Piping specifications are as follows:

m  Groundwater and VAE piping are Schedule 80 PVC.
m Air piping is Schedule 40 carbon steel.
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m  Existing field piping is installed on-grade with several concrete slab pipe anchors and guides.
Where piping crosses the roadway, the piping is installed in a precast culvert or “utilidor.”

m  Existing field piping is heat traced and insulated.

The existing system has groundwater lateral piping from each well joining a single main header
conveyance line near the well field. A vacuum and flow gauge will be added to the VAE piping at each
well. Valves will be added to the lateral line of each well on the VAE and groundwater piping to allow
the isolation of the well for maintenance or repair.

VAE piping from each well joins a single conveyance line near the well field. Total vapor flow is
automatically monitored and recorded at the programmable logic controller (PLC), but individual well
flow is not.

Each wellhead has the following on the VAE piping:
m  Sample port.
= VAE flow gauge.
m  Pressure relief valve/adjustable pressure regulator.

m  Ball valve for well flow and vacuum adjustment and isolation.

Pump cycle counts and regulator settings are recorded manually during operation of the MPE
system. See Appendix | for the record drawings.

3.3.2 Expanded Field Piping Runs

The existing MPE system will require modifications to suit expanded MPE pilot testing of the P1 zone
and adding P2 and Roza aquifer wells. The expanded piping system will not need to be heat traced
or insulated because the MPE system will not operate in the winter.

The conceptual expansion piping layout, shown in Figure 1-2, has additional laterals added onto the
existing header pipes and a second header pipe added to the system with several laterals. As the
design progresses, the piping will be evaluated to determine if the existing piping has the capacity to
convey the vapor and water from the additional wells. If there is not sufficient capacity, a parallel
header pipe could be added. Figure 3-2 shows a field piping schematic diagram for the expanded
MPE system.

3.4 Liquid Treatment Train (LTT)

The existing LTT includes the following major process equipment and treatment steps:

Oil Water Separator (OWS) - The first liquid treatment step is an OWS (T-101). The OWS is a
coalescing plate type separator housed in a 194-gallon tank. Oil effluent and bottom sludge are
drained to a waste collection tank (T-105) while the liquid effluent is routed to the air sparge (AS)
tank (T-102) and the vapor produced by this process is routed to the knockout (KO) tank (T-105).

Waste Collection Tanks - Waste from the OWS (T-101) is discharged into PCO-300 waste
collection tanks (T-104 #1 and #2). A liquid level sensor in the tank #1 reports back to the
control panel a liquid surface high level alarm (LSH 104) and a liquid surface high high level
alarm (LSHH 104). Once tank #1 is full, the content is routed to tank #2 for characterization and
disposal. Each tank has 300-gallon capacity. Nothing drained to these tanks during prior MPE
pilot testing in the P1 zone.
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AS Tank - The second liquid treatment step is a bubble diffuser system in the AS tank (T-102).
Air supplied by compressor (C-1) is diffused through the contaminated water and the resulting
vapors are conveyed to the KO tank (T-105). The liquid effluent is pumped (P-101) and conveyed
to the evaporation pond.

Effluent Pump - Effluent from the AS tank is pumped to the evaporation pond with a three-phase
pump (P-101). There are liquid level sensors in the AS tank that trigger the pump to turn on and
off with a high-water level alarm light on the control panel.

KO Tank - The KO tank (T-105) treats off gas from the OWS (T-101), waste collection tanks
(T-104), and AS tank (T-102). The tank has a mist eliminator, which is a mesh style de-mister
inside the outlet at the top of the KO tank. The sparge blower (P-102) moves vapor to the GAC
filter (GAC-3) and the liquid drains to the OWS (T-101). There is a dilution air intake filter/silencer
prior to the sparge blower in case the vapor pollutant concentration needs to be lowered.

GAC Filter - Off gasses from the LTT are rerouted through the VTT treatment train through the
three GAC filters for treatment and discharge to the atmosphere.

See Appendix | for the equipment layout and process diagrams for both the existing LTT and VTT
systems.

The LTT process is designed to reduce NAPL and VOCs in the extracted groundwater prior to
discharge to the evaporation pond. Metals also precipitate in the system, particularly within the AS
tank due to the introduction of oxygen.

Analysis of the existing LTT shows that liquid flow capacity will likely not be the limiting factor on the
number of wells that can be added to the MPE system. The peak flows are further reduced by MPE
well sequencing. See Section 7.2.1 for initial settings and startup.

3.4.1 Air-sparge System

Additional flow in the LTT could require more frequent maintenance on the system. The air-sparge
portion of the LTT causes metal precipitation to occur within the AS tank (T-102) due to the
introduction of oxygen to the water that contains dissolved metals. The metals precipitate into the
tank, causing significant buildup that periodically requires manual cleaning to prevent blockage of
the air diffusers. The addition of several new pumping wells may increase the rate of buildup. If
buildup occurs quickly, the groundwater pumps may need to be halted for about 4 hours while the
LTT is taken offline to allow manual cleaning of the AS tank and air diffusers. This should not affect
vapor extraction.

3.4.2 Evaporation Pond

The evaporation pond, located west of the VIT and LTT (Figure 1-1), covers about 0.75 acres and
was originally designed for a continuous year-round groundwater flow of 1.5 gpm. The pond
comprises a double, high-density polyethylene liner system with leak detection and is approximately
6 feet deep, including 18 inches of freeboard. The groundwater extraction rate estimated for the first
season is just under 1.5 gpm (Appendix G), and wells may be less productive in subsequent seasons.

3.4.3 Liquid Treatment Train Modifications

There are no planned upgrades to the existing LTT system because analysis of the existing LTT
shows that liquid treatment capacity is adequate for the estimated flows. To further avoid exceeding
the LTT capacity, the system will be started in three sequences, as discussed in Section 7.2.1. This
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will limit the initial surge of liquid to 70% of the total LTT capacity (see Section 3.2.5 for expected
well production rates).

The only planned modification to the LTT system will be relocating the vapor-phase GAC unit (GAC-3)
to the VTT system. The off gasses from the LTT system will be treated with the VTT system. See
Appendix F for modified piping and instrumentation diagrams and equipment locations.

3.5 Vapor Treatment Train (VTT)

As shown in Appendix |, the existing VTT comprises the following major process equipment and
steps:

KO Tank - The KO tank (T-201) is the first treatment step for the vapor coming from the well
fields through the condensate sump. The tank has a mist eliminator, which is a mesh style
de-mister inside the outlet at the top of the KO tank. The VAE blower (P-202) pulls the vapor from
the KO tank through an inline filter and clear trap to the heat exchanger (W-201). There is a
dilution air intake filter/silencer prior to the inline filter in case the vapor pollutant concentration
needs to be lowered. The liquid that is pulled out of the vapor is pumped by the KO tank transfer
pump (P-201) to the OWS (T-101) in the VTT container.

VAE Blower - The VAE blower (P-202) is a rotary claw-style positive displacement vacuum blower
with a variable frequency drive (VFD). The VFD cycles between the ranges to automatically
maintain the desired pressure setting. The blower is used to set the vacuum pressure in the MPE
well system. The VAE blower throttles up or down depending on the vapor flow rate through the
system to maintain a constant system pressure. Changes in the blower setting for system
pressure is the primary method for controlling flows through the VTT system. The VAE blower
discharges vapor to the heat exchanger (W-201).

Heat Exchanger - The heat exchanger (W-201) cools VAE blower (P-202) discharge to prevent it
from overheating the GAC filters.

GAC Filters - The final treatment step for vapor in the VTT is a GAC unit train (GAC-1, GAC-2,
GAC-3). Once through this polishing step, the vapor is discharged to the atmosphere.

See Appendix | for the equipment layout for both the existing LTT and VTT systems.
The VTT removes condensation, particulates, and VOCs from the extracted vapor.

Analysis of the existing equipment in the VTT indicates there are system capacity limits that may
affect the number of wells that can be added for vapor extraction. The constraining system
components are the VAE blower (P-202) and the heat exchanger (W-201). See the sections below for
detailed discussion of VTT equipment and changes to the VTT system.

3.5.1 Compressor

The existing compressor services the MPE well pumps, air sparge system, and condensate sump.
See both Appendix F and Appendix | for existing and proposed compressor diagrams. The existing
compressor capacity is 80 actual cubic feet per minute (acfm) (75 standard cubic feet per minute
[scfm]). The MPE well pumps are expected to require only 4 acfm after the initial dewatering period,
leaving adequate flow for the AS tank (T-102) and the condensate sump located south of the VTT
container. The existing compressor is adequate for the proposed operations included in this IAWP.
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3.5.2 Vacuum System

The VAE blower sets the vacuum pressure for the entire well system. As more wells are brought
online, the vapor flow rate will increase up to the VAE blower capacity. The blower tests run on the
existing VAE blower after it was installed in the VTT during the 2017 MPE pilot test shows the pump
capacity (Figure 3-3).

The addition of MPE wells and VE wells will require additional vapor flow capacity. A regenerative
blower equipped with a VFD will be installed to achieve required vapor flows at inlet vacuums of
approximately 3 to 5 inches-Hg. A regenerative blower was selected for higher vacuum pressure at
relatively low vapor flows. The specific operating point of a regenerative blower will depend on vapor
flow resistance in the P1 and P2 zones and Roza aquifer, system settings such as valve positions,
and piping and fitting resistance. Exact resistance to vapor flow cannot be accurately predicted for
the expanded MPE areas. The VFD effectively expands the operating range of a particular blower.
See Figure 3-4 for an operating characteristic curve for a representative blower.

The existing VAE blower P-202 tag will be updated to P-202A. The proposed blower will be tagged as
P-202B. The VAE blower and the proposed blower will not be used for vapor extraction at the same
time. The equipment will be piped in parallel, providing the system with alternatives for low vapor
flow rate operation and high vapor flow rate operation.

The blower motor will be explosion proof or Class | Division 1 rated as defined by the National
Electrical Code. The blower’s required footprint will be larger than the existing vacuum pump. To
provide room in the VTT container, equipment will need to be relocated. See the discussion of GAC
units in Section 3.6.4. Table 3-3 compares the existing VAE blower performance with the proposed
blower.

3.5.3 Heat Exchanger

The VTT controls the vapor temperature entering the GAC filter train using the heat exchanger. Vapor
temperatures increase when passing through a blower. The exchanger transfers heat from the
vapors to the ambient air. The system is closed in a shell-and-tube heat exchanger, so there is no
contact of vapors with ambient air. Heated ambient air is vented and discharged outside the VTT
container. The VAE blower’s (P-202A) temperature alarm set point is 125 °F to avoid exceeding the
GAC units’ maximum allowable temperature of 140°F. The heat exchanger is conservatively sized for
the maximum temperature increase and flow for the VAE blower (P-202A). See model number 6302
in Appendix E for the existing heat exchanger’s product information. An additional larger heat
exchanger will be required for the additional blower. See Table 3-4 for proposed heat exchanger and
equipment limits. See Figure 3-5 for heat exchanger single pass curve.

The existing heat exchanger W-201 tag will be updated to W-201A. The proposed heat exchanger will
be tagged as W-201B. See model number 6421 in Appendix E for detailed product information. The
proposed heat exchanger is from the same manufacturer and will be a single pass shell-and-tube
heat exchanger. W-201A and W-201B will not be operated at the same time; instead, they will
operate with their respective vacuum blower (P-202A or P-202B). The equipment will be piped in
parallel and provide hand valving for equipment isolation. The fan motor will be explosion proof or
Class | Division 1 rated as defined by the National Electrical Code. The heat exchanger fan and
required footprint will be larger than the existing heat exchanger. To provide room in the VTT
container, equipment will need to be relocated. See the discussion of GAC units below.
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3.5.4 Granular Activated Carbon

The existing VTT and LTT have GAC filters as the finishing treatment step for the vapor from the
extraction wells. When the GAC has been fully saturated, the contaminants can break through the
treatment and discharge into the ambient air. The activated carbon inside the units can be replaced;
however, the treatment system must be turned off during the process, which takes approximately

1 day. During the 2017 MPE pilot test, the VTT, which had two GAC units in series, experienced two
breakthroughs that required the system to be shut down and the carbon replaced. Two GAC units in
series are sufficient for the current and proposed work in the IAWP; however, existing 500-pound
carbon vessels will be replaced with larger ones. The LTT vapor will be rerouted into the VTT, rather
than discharging through a dedicated LTT GAC unit. The GAC system, which will be moved outside,
will comprise three 2,000-pound GAC units plumbed so that any two will be used in series, with the
third on standby. Installed photoionization detectors will also be added to alarm the system and
activate the strobe when a switchover and GAC changeout is needed. The larger units should extend
the GAC changeout interval to 11 or more days and reduce the risk of breakthrough emissions to the
atmosphere. The three-unit configuration also allows GAC changes while the system is running. GAC
sizing and operation strategies may be further refined during 30% design.

GAC relocation to the exterior will allow for easier access to the top of each unit for carbon
replacement and general maintenance. The GAC units are primarily made of SA-36 carbon steel,
which is prone to rusting. However, the units are coated in Carboline Carboguard 635 and rated for
seawater immersion. The units are coated internally and externally with the same product for rust
protection and exposure to the elements. A housekeeping pad and removable shelter may be
desired for the GAC Units. This shelter may be proposed for the 30% design.

3.6 VTT and LTT Controls

The VTT and LTT controls will need to be modified to accommodate new equipment. Modifications
will include adding components and replacing the human machine interface (HMI), as described
below.

3.6.1 Existing conditions

The existing control system consists of a main control panel (CP-100), motor control panel (CP-101),
and a compressor panel. CP-100 houses a Schneider Electric M221 Nano PLC and a Schneider
Electric Magellis HMI with 12.1-inch touchscreen. All signals for the VTT and LTT system are
processed, monitored, and controlled from CP-100.

CP-101 primarily houses the motor starters for the 480-volt and 120/208Y motor loads, except for
the compressor motor starter, which is in the compressor panel. See Table 3-6 for a detailed list of
available input and output (I/0) channels for CP-100.

3.6.2 VTT and LTT Control System Additions

Additions to the VTT and LTT control system will be performed at CP-100 where the existing PLC and
HMI for the system reside. Additional PLC equipment may be incorporated into the design updates of
CP-100 if the existing PLC does not have adequate capacity to accommodate |/0 introduced by new
equipment. The new equipment and anticipated I/0 from each equipment are discussed in the
following sections.
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3.6.3 New Blower I/0 and Equipment Requirements

The new blower system is expected to be installed as an addition to the existing blower system, and
will consist of the blower, a VFD, two vacuum pressure transducers, a positive pressure transducer,
and a temperature transmitter. It is assumed that the new blower will have the same signals and
auxiliary equipment as the existing soil vapor extraction (SVE) blower, because each piece of
equipment is expected to be like-in-kind to existing equipment (specific manufacturers and models
will be determined during design). Under this assumption, the signals expected to be added to
CP-100 for the new blower are provided in Table 3-7.

3.6.4 New Heat Exchanger I7/0 and Equipment Requirements

The new heat exchanger system is expected to be installed as an addition to the existing heat
exchanger system and will consist of a heat exchanger and a combination motor starter. It is
assumed that the new heat exchanger system will have the same signals as the existing heat
exchanger system. The signals expected to be added to CP-100 for the new heat exchanger are
provided in Table 3-8.

3.6.5 HMI and PLC Programming

The replacement and addition of VIT and LTT system equipment will require programming
modifications at the PLC and HMI at the main control panel (CP-100). HMI modifications will
incorporate the new equipment into new or existing graphic displays to show process information,
alarms, and alarm and operating setpoints for the new equipment. Similarly, PLC modifications will
incorporate the new equipment into its program to accommodate their hardwired signals as
discussed in earlier sections and integrate the logic necessary to incorporate the new equipment into
the VTT and LTT systems. Push buttons, pilot lights, and selector switches on CP-100 associated with
the control of existing equipment will be added and mimicked for new equipment of similar type
(e.g., heat exchanger and blower).

Consideration will be given to how the new equipment will integrate with the existing equipment, and
a control narrative can be produced to document the intended HMI and PLC changes at a later stage
of design.

Process data collected by the PLC are currently being historized in the HMI. Historization in the HMI
presented issues during the 2017 MPE pilot test because the existing equipment as commissioned
produced files that were unnecessarily large due to high sampling rate (around 6 minutes). The
existing HMI is obsolete, and the supporting software is no longer available.

The data historization scheme will be reconfigured such that the HMI will no longer historize data,
but the PLC will. Once configured, the PLC is expected to produce historized data files that are
readable, because the sampling rate will be reduced to 1 hour for manageable file sizes.

3.7 Electrical Service
The existing electrical service is sufficient for the planned loads. The main power and distribution

panels will continue to have available capacity after new load additions. Electrical loads and
distributions are summarized below.
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3.1.1 Existing Conditions

The current multi-point vacuum system is fed by main distribution panel 1 (MDP-1) located inside the
support building, the VTT and LTT main distribution panel (VTT/LTT distribution panel), and
containers #1 and #2 (VTT/LTT panelboard PBD-1). The main distribution panel feeds the VTT/LTT
(VTT/LTT MDP-1) distribution panel via a 200-amp circuit breaker.

MDP-1 is a 400-amp, 480-volt, 3-phase, 3-wire distribution panel that is currently at 43% capacity at
172 amp (calculated). Table 3-9 summarizes existing used capacity for MDP-1.

VTT/LTT MDP-1 is a 200-amp, 480-volt, 3-phase, 3-wire distribution panel that is currently at
55.37% capacity at 111 amp (calculated). Table 3-10 summarizes existing used capacity for VIT/LTT
MDP-1.

3.1.2 Required Power Capacity

With the addition of the equipment outlined in Sections 3.2 and 3.4, the main distribution panels
would be loaded as shown in Table 3-11 for MDP-1 and Table 3-12 for VIT/LTT MDP-1.

3.1.3 New Blower (20 HP)

A new blower will be fed from VTT/LTT MDP-1 and will require the procurement and installation of a
new molded case circuit breaker in VIT/LTT MDP-1, as well as a new VFD and line reactor in the
controls room. New conduit and cable will be required from VTIT/LTT MDP-1 to the new blower.
Conduit and cable types and methods are outlined in Section 3.8.5.

3.1.4 Additional Heat Exchanger (5 HP)

A new heat exchanger will be fed from VTT/LTT MDP-1 and will require the procurement and
installation of a new molded case circuit breaker in VIT/LTT MDP-1, as well as a new combination
motor starter in the controls room. New conduit and cable will be required from VTT/LTT MDP-1 to
the new heat exchanger. Conduit and cable types and methods are outlined in Section 3.8.5.

3.1.5 Conduit and Cable Design Criteria

Conduit shall be sized as required by the National Fire Protection Association 70. All exposed,
surface-mounted conduit will be rigid galvanized steel. All direct buried conduit will be Schedule 40
PVC with rigid galvanized steel elbows and risers.

Power, control, and signal conductors will be sized as required by National Fire Protection
Association 70. All power conductors will be of type XHHW. All control conductors will be of type
THHN. All signal conductors will be twisted shielded pair, with the number of pairs determined by the
equipment.
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Engineer Design Development

This section addresses the conceptual design effort and expected product for expanding the MPE
system capacity and performance. Table 4-1 is the preliminary list of plan sheets for engineering
design. Table 4-2 is the preliminary list of specification sections.

The expansion of the MPE system is currently at a preliminary level of design. The design will be
advanced to the 30% completion level after this workplan is approved by Ecology. The following is a
preliminary list of engineering tasks to be completed during design development.

Calculate thermal expansion for field piping and determine distance between pipe anchors.
Establish a minimum distance between the header pipe and the wells.

Survey the site, including location of existing header pipes, lateral pipes, wells, and updated
topography.

Expose existing liner system in areas where grading cover materials might have altered liner
drainage contours to determine the need for repairs.

Identify well access points and detail roadways and roadway crossings.
Verify existing header pipe capacities are sufficient for added flows.
Calculate pipe size required for the new header pipes and lateral pipes.

Identify locations for vapor control valves and vapor flow monitoring to help balance vacuum
between wells.

Evaluate additional venting or temperature control of the existing treatment containers
based on new thermal loads.
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5. Permits

The Order exempts the County from the procedural requirements of local government permits,
instead requiring substantial compliance with permits and conditions that would otherwise be
applicable. Some local and state permitting will nonetheless be needed to expand the MPE system
and perform the full system pilot test.

Electrical improvements will require Washington State Department of Labor and Industries (L&I)
approval. Electrical plan review by L&l is not anticipated for the level of work planned. L&I
inspections of physical electrical work will be required. Parametrix anticipates requesting plan review
if warranted, with the construction contractor coordinating inspections.

Parametrix will develop a State Environmental Policy Act checklist for the expanded MPE project.
Grant County Planning Department previously issued a determination of non-significance (DNS) for
work under the Order and a DNS by addendum for the earlier pilot test. A new DNS by addendum is
anticipated for the expanded MPE pilot test.

Parametrix or the contractor will develop the notice of intent for project coverage under the
Construction Stormwater General Permit.

The project may require a Grading Permit from Grant County for disturbance of slopes. Parametrix
will develop the grading permit application if needed once the construction plans are developed,
following high-resolution survey of the project area.

The project will continue to adhere to applicable substantive requirements of the solid waste permit,
although the County is exempt from the procedural requirements during the Model Toxics Control Act
cleanup action.
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6. Cost Estimation

Table 6-1 contains the engineer’s preliminary opinion of probable construction cost (estimate) for
expansion of the MPE pilot system.

The estimate is based on the following assumptions:
= Mobilization is 12% of material and labor costs.
m  10% Contractor overhead and profit.
m  8.2% sales tax in the City of Ephrata.
= 50% contingency.

Utility quantity take-offs are based on Figure 1-2. Equipment pricing is based on vendor quotes and
estimated costs for installation are added. Cost estimate details are contained in Appendix J.

The preliminary construction cost estimation is consistent with Class 4 estimation described by the
Association for the Advancement of Cost Engineering. Class 4 estimates are based on limited
information with a project definition of 1% to 15% (bid documents are considered 100% definition).
The Class 4 contingency range is —30% to +50% of estimated cost.
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1. Testing

This section, along with the SAP (Appendix A) and O&M manual for the existing MPE system comprise
an O&M plan developed in accordance with Washington Administrative Code (WAC)
173-340-400(4)(c).

7.1 Tests During Construction

As part of the expanded MPE system construction, the system will be tested and commissioned as
follows:

m  Visually inspect the treatment containers and surrounding area. Confirm there are no visible
leaks and significant weathering.

m Inspect, clean, and confirm operation of existing HVAC system for both treatment containers.
m  Visually inspect the evaporation pond liner.

m  Conduct hydraulic testing and air testing of all piping. Monitor existing pressure gauges and
flow meter during testing. Confirm accuracy with external pressure gauge and flow meter.

m  Test and commission new equipment according to manufacturer recommendations.

m  Clean the existing equipment according to manufacturer recommendations (e.g., heat
exchanger fouling, sparge tank fouling, filters, and pumps).

m Inspect pump, blower, and motor gaskets prior to operation.
m Inspect the GAC filters coating internally and externally.
m  Test the controls system.

m  Inspect well head, connections, fittings, and well pump.

7.2 Full MPE System Pilot Test

Prior to the full MPE system pilot test, the above tests will be conducted during construction and all
new equipment will be tested. Details regarding the full MPE system pilot test are provided below.

1.2.1 Vacuum and Vapor Settings and Adjustments

The O&M manual describes start-up procedures, LTT operation, and VTT operation for the existing
MPE Pilot system. The initial start-up will remain the same. See the text below for LTT and VTT initial
settings.

During initial and seasonal startup, the well pumps will operate in sequence. See Tables 3-1 and 3-2
for groundwater well production and well sequencing. These well sequences will be started 1 week
apart to avoid overloading the LTT system. Flow meter (FE/FIT 101) will be closely monitored during
initial startup and the incoming flow can be throttled using the installed control valves. See Section A
of the 0&M manual for the operation and setpoints of the LTT system.

The MPE System will initially operate using the VAE blower (P-202A) and blower VFD with a vacuum
pressure of 3.5 inches-Hg. As MPE and VE wells are added, the VAE blower’s maximum flow capacity
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will be exceeded. The vacuum system will then be operated at 3.5 inches-Hg using the blower
(P-202B) and blower VFD. The vapor flow will be monitored individually at each well and in total at
the VTT system. Controls valves will be adjusted to balance the vacuum at each well. The VAE blower
P-202A will require operation of heat exchanger W-201A, and the blower P-202B will require
operation of the heat exchange W-202B. See Section A of the O&M manual for the operation and
setpoints of the LTT system.

1.2.2 Seasonal Shutdown

The MPE pilot system should be cleaned and winterized prior to seasonal shutdown. A list will be
included in the MPE system’s final 0&M manual. Some additional guidance is provided below:

m  Remove MPE pumps, data loggers, and pump appurtenances.

m  Disconnect vapor lines and vacuum lines from well heads and seal the pipes and wellhead
openings.

m  Seal MPE, VE, and VAE well heads for the season. Observation wells will remain.
m  Drain liquid and vapor lines to prevent freezing condensation and damage to the piping.

®  Run the condensate pump until the condensate sump is fully drained. Remove pumps for the
seasonal shutdown.

m  Clean and service air, particulate, intake, and inline filters.

m  Clean and drain AS tank and KO tanks and inspect for fouling. Inspect mist eliminators for
corrosion.

m  Clean, blow off, and inspect heat exchangers and inspect for fouling.

m  Safely depressurize, drain, and clean the compressor and inspect for fouling.

m  Service the air dryer and coalescing filter according to manufacturer's recommendations.
m  Drain air lines of any condensate or liquid.

m  Remove or drain oil waste drums and waste collection tanks.

m  Consider if the GAC should be replaced prior to the following year’s system restart. Confirm
the units are fully drained and cover exterior GAC units for seasonal storage.

m  Clean and inspect the treatment train containers’ HVAC and exhaust system. The HVAC
system will remain on during seasonal shutdown to provide heat and ventilation to the
building.

All equipment, controls, and instrumentation shall be stored according to the manufacturer’s long-
term storage recommendations. For equipment such as pumps or fans requiring yearly maintenance,
this maintenance should be performed during seasonal shutdown.

71.2.3 Seasonal Restart

For MPE pilot system restart, the system and individual equipment should be inspected. See
Section 7.2.1 for initial settings and startup. Some additional guidance is provided below:

m  Inspect the building and HVAC system prior to the seasonal restart.

m  Confirm equipment was cleaned, inspected, and serviced during the MPE pilot system’s
seasonal shutdown.
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m  Inspect and start equipment according to the manufacturer’s recommendations.
m  Place MPE well pumps in well heads. Confirm connections to air, vapor, and liquid piping.

m  Power and operate compressor and confirm steady pressure. Refer to manufacturer’s
recommendations for startup procedure.

m  Check HMI, pressure and temperature instrumentation, and data loggers for operation.
Calibrate data loggers and instrumentation per manufacturer's recommendations.

m  Follow initial startup and settings procedure (see Section 7.2.1 for details).

7.3 Operation and Maintenance Plan

This IAWP, along with the existing MPE system O&M manual, comprise a plan developed in
accordance with WAC 173-340-400(4)(c). All changes made to the existing treatment system,
setpoints, instrumentation, and equipment will be reflected in a future updated O&M manual. This
IAWP, along with the existing O&M manual and submittals that will be required during the MPE
expansion construction, are sufficient to start the expanded MPE pilot test while the updated O&M
manual is completed.

No changes are expected for the LTT system startup, LTT maintenance, and LTT troubleshooting
sections of the O&M manual.

The new VTT equipment will be included in the O&M manual update. New equipment will be
controlled like similar existing equipment. Existing O&M manual sections will apply as follows to new
equipment:

m  Section A.2.b “Vacuum Blower VFD” will apply to both the existing VAE blower (P-202A) and
the proposed blower (P-202B).

m  Section A.2.c “Vacuum Blower” will include the additional blower (P-202A) and operating
range. The proposed blower continuous operating range is 0 to 6.25 inches-Hg.

m  Section A.2.d “Heat Exchanger” shall apply to both the existing heat exchanger (W-201A) and
the proposed blower (W-201B).

m  Section B.3 will include the limiting conditions of both the vacuum blowers and heat
exchangers. Additional manufacturer and service information will be provided for Sections D
and E.

7.4 Emissions and Waste

Air emissions from the evaporation pond, potential wastes from LTT and VTT operations, and
disposal of supplies and personal protective equipment (PPE) from monitoring and sampling are
addressed below for the expanded MPE pilot test.

1.4.1 Air Emissions

The LTT reduced VOCs in the extracted groundwater by 80.6% overall during the 2017 MPE pilot test.
Using this reduction efficiency, the most recent groundwater analytical results for the MPE wells, and
the estimated groundwater extraction rates, annual emissions of toxic air pollutants (TAP) from the
evaporation pond were estimated for the expanded MPE pilot test. Appendix K summarizes the pond
emissions estimate.
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Regulations at 173-460 WAC describe acceptable source impact levels (ASIL), small quantity
emission rates (SQER), and de minimis rates. ASIL are expressed as concentrations in ambient air,
whereas SQER and de minimis thresholds are in pounds per averaging period. Averaging periods are
either 24 hours or 1 year, depending on the TAP.

Major emitters must determine ambient air concentrations of TAP using involved emission modeling.
The regulation provides for conservative estimation of emissions using good engineering judgment
first, so that was done for this IAWP.

There is no direct comparison between groundwater analytical results and ambient air
concentrations. However, ambient concentrations were conservatively calculated by assuming that
all TAP in the pretreated groundwater discharged to the evaporation pond over a 24-hour period at
the initial (i.e., higher) pump rates would concentrate in ambient air within 1 meter immediately
above the pond surface. The results suggest that ASIL would be exceeded for some TAP, although
this may be an overly conservative estimation.

Comparisons to SQER and de minimis thresholds were also made. For the TAP with a 24-hour
averaging period, emissions in pounds from pretreated groundwater were calculated at the higher
initial flow rates. For TAP with annual averaging, emissions in pounds were calculated at the first
month estimated groundwater flow plus 6 additional months at the long-term estimated flow. The
results indicate that no TAP will exceed SQER or de minimis thresholds.

Although this project is exempt from the procedural requirements of air permitting, the emissions
estimate (below de minimis) suggests the expanded MPE pilot test would not require a notice of
intent to construct a new emissions source.

Although not calculated, VTT emissions of TAP are expected to be negligible with the planned GAC
system improvements to prevent breakthrough. VIT emissions were estimated for the breakthrough
period during the 2017 MPE pilot test. Adding these emissions to those calculated for the
evaporation pond resulted in loading below de minimis thresholds.

1.4.2 Waste Management

Three waste streams are expected to result from the expanded MPE pilot test: (1) personal
protective equipment and supplies spent during sampling and monitoring, (2) disposable filters from
VTT and LTT operations, and (3) precipitate removed from time to time from LTT AS tank T-201. The
three waste streams will be managed using the Statewide Hazardous Waste Handling and Disposal
Service contract, currently held by Clean Harbors Environmental Services, Inc.

The sampling waste stream is expected to comprise latex gloves, spent respirator cartridges,
disposable protective outerwear, and similar personal protective equipment items and disposable
supplies.

Expected LTT wastes include precipitate that accumulates in AS tank T-102. T-102 is cleaned out
manually about every 2 months because a sludge containing iron, manganese, and arsenic
accumulates on the diffuser caps and tank floor. During the 2017 MPE pilot test, up to a few gallons
of sludge were removed part way through the season, with less at the end of testing. This is expected
to continue. Other potential waste sources in the LTT include waste collection tank T-104 #1 and #2,
although nothing accumulated in either tank during the 2017 MPE pilot test.

Expected VTT wastes include disposable filter elements (two inline Solberg filters in the SVE blower
inlet piping) and air compressor particulate filters.
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All wastes will be collected in dedicated 55-gallon drums, which will be kept in the support building
garage bay and will be closed and sealed when waste is not being added. Drums will be labeled as
containing hazardous waste. At least two and up to four drums will be kept on hand, with one drum
at a time being filled. Clean Harbors makes regular collections in Grant County every 2 weeks,
although it will likely take more than 2 weeks to fill a drum. Full drums will be picked up by Clean
Harbors during regular collection trips.

Spent GAC will be collected by the supplier for recycling.

Used compressor oil will be recycled as the first option or drummed for disposal with other wastes if
recycling is unavailable.
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8. Reporting

Reporting applicable to the expanded MPE pilot testing is defined in the Amendment and
summarized below.

8.1 Monthly Performance Reports

The Amendment calls for monthly interim action performance reports. The contents of these reports
are outlined in the SAP (Appendix A) and will be prepared by Parametrix. Monthly reports are to
include any data received during the reporting month, a summary of progress, upcoming
deliverables, and any deviations from plans or the schedule.

8.2 Interim Action Progress (Completion) Report

The Amendment requires delivery of an interim action progress report following the first 2 years of
full MPE system pilot testing, including off season monitoring and sampling. Ecology may determine
that no further pilot testing is warranted after the first 2 years, the report will become a completion,
rather than progress report. If pilot testing continues after the first 2 years, an interim action
completion report will be delivered after the extended testing is complete. The Amendment covers
both contingencies and the required report delivery timelines.
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Table 2-1. Project Contacts

Name Role Phone #1 Phone #2 email

Parametrix

Dwight Miller Principal in Charge, 206-394-3644 425-941-1823 dmiller@parametrix.com
Principal Consultant

Brian Pippin Project Manager, 425-681-3602 206-394-3634 bpippin@parametrix.com
Senior Project
Engineer

Mike Brady Field Personnel, 206-604-8570 206-519-5781 MBrady@parametrix.com
Senior
Hydrogeologist

Sally Nguyen Field Personnel, 206-395-7367 SNguyen@parametrix.com
Hydrogeologist |

Tiffany Neier Project Support, 206-696-2895 206-394-3671 TNeier@parametrix.com
Project Engineer

Drew Norton Field Personnel, 614-557-5988 206-394-3710 DNorton@parametrix.com
Engineer IV

Shira DeGrood Project Support, 971-351-7968 sdegrood@parametrix.com
Senior Scientist

Katie Burke Field Personnel, 503-416-6075 kburke@parametrix.com
Hydrogeologist |
Field Personnel, 206-410-6446 206-410-6446 sswedberg@parametrix.com

Scott Swedberg )
Engineer Il
Environmental 360-731-3032 wharvey@parametrix.com

Walter Havey .
Technician Ill

Other Staff To be determined

Prime Contractor To be determined through public works bidding

Local Contractor (Parametrix Subcontractor)

Pat King President, KRCI LLC 509-884-5258 509-670-4403 pat@krci.net

Joey Wedam Senior Project 509-884-5258 509-699-6353 joey@krci.net

Analytical Laboratory

Eric Young

Mott MacDonald

Alla Skaskevych

Janet Knox

Caner Zeyrek

Manager, KRCI LLC

Friedman and Bruya,
Inc.

Senior Project
Manager -
Hydrogeologist

Senior Vice President

Project Scientist -
Hydrogeologic
Analyst

Grant County Public Works

Andy Booth

Jackey Tuetken

Jason Collings

Interim Public Works
Director

Landfill Foreman

Solid Waste
Supervisor

206-683-1731

816-642-7365

206-375-5432
531-218-9268

509-754-6082

509-350-9651
509-750-3351

206-285-8282

206-539-3765

206-838-2886
206-487-1312

509-760-4668

509-754-4319

eyoung@friedmanandbruya.com

alla.skaskevych@mottmac.com

janet.knox@mottmac.com

Caner.Zeyrek@mottmac.com

abooth@grantcountywa.gov

jdtuetken@grantcountywa.gov

jeollings@grantcountywa.gov



Table 2-1. Project Contacts (continued)

Name Role Phone #1 Phone #2 email
Ecology
Kristin Beck Site Manager, 509-514-6806 kristin.beck@ecy.wa.gov
Hydrogeologist
Jeremy Schmidt Toxics Cleanup 509-724-1164 jesc461@ecy.wa.gov

Program




Table 3-1. Seasonal Groundwater Extraction

Average Rate per Well (gpm) and
First Season Total (gal)

Initial Flow Rate 1.94
First Month Average Flow Rate 0.57
Long-Term Average Flow Rate 0.19
First Season Total Volume 771,676

Table 3-2. Soil Vapor Extraction Rates

Total Vapor Rate for 20 Wells (scfm)
Low Estimate 169

High Estimate 541

Table 3-3. Blower Performance Comparison

Existing VAE Blower Proposed Blower
(P-202A) (P-202B)
Vapor Flow (scfm) 116 200 to 700
Vapor Flow (acfm) 1.2 136 235 to 820
Suction Pressure (inches-Hg) -3.5t0-12 -3.5t0 -7
Potential Temperature Increase (°F) 100 to 320 100 to 200
Recorded Outlet Temperature (°F) 3 105 N/A

1 Assumes relative humidity of 10% based on historical Ephrata landfill data. Higher relative humidities increase the acfm.

2 Assumes temperature of 50 °F based on temperature data for Ephrata. Assumed vapor temperature will remain relatively constant.
Higher temperatures increase the acfm.

3 Recorded during the 2017 MPE pilot test

Table 3-4. Heat Exchanger Performance Comparison

Existing Heat Exchanger Proposed Heat Exchanger

(W-201A) (W-201B)
Maximum Vapor Flow (scfm) 118 700
Maximum Vapor Flow (acfm) 1.2 140 820
Inlet Pressure (psi) 14.9 14.9
Inlet Temperature (°F) 3 175 250
Outlet Temperature (°F) 3 120 120
Btu/Hour F 370 5142
Alarm Temperature (°F) 130 130

1 Assumes relative humidity of 10% based on historical Ephrata landfill data. Higher relative humidities increase the acfm.

2 Assumes temperature of 50 °F based on temperature data for Ephrata. Assumed vapor temperature will remain relatively constant.
Higher temperatures increase the acfm.

3 Recorded during the 2017 MPE pilot test



Table 3-5. Estimated Time to Media Exhaustion on a Flow Basis

VOC Mass Removal Cumulative Flow Days to media Days to media
(Ibs) (MACF) exhaustion at exhaustion at
maximum vapor flow  minimum vapor flow
(600 acfm) (200 acfm)
Media Set 2 36 0.5 0.58 1.74
Avg of Media sets 35 2.39 2.76 8.28
Media Set 3 35 4.27 4.94 14.83
Table 3-6. CP-100 Available Input/Output Channels
Spare Quantity Available Locations
Base Unit - Channels 6, 15
Digital Inputs 14 Unit 2 - Channels 14, 15
Unit 9 - Channels 6-15
Base Unit - Channels 8, 9
Digital 1
lgital Outputs 3 Unit 8 - Channels 3-7, 10-15
6 Unit 4 - Channel 6 with intrinsically safe barrier (ISB)

Analog Inputs

Analog Outputs

(5 with ISBs, 1 without)

1

Unit 5 - Channels 2, 5, 7 (all with ISBs)
Unit 6 - Channels 5 (ISB), 7 (no ISB)

Unit 10 - Channel 2

Table 3-7. Blower Signal Details

New Equipment Signal Description 1/0 Type CP-100 PLCI/O Channel
Description Location Number

Blower VFD VFD Fault Digital Input Unit 9 6
Blower VFD VFD in Auto Digital Input Unit 9 7
Blower VFD VFD in Manual Digital Input Unit 9 8
Blower VFD VFD Running Digital Input Unit 9 9
Blower VFD VFD Call to Run Digital Output Base Unit 8
Blower VFD VFD Auxiliary Running Relay Digital Output Base Unit 9
Blower VFD VFD Speed Feedback Analog Input Unit 6 5
Blower VFD VFD Speed Command Analog Output Unit 10 2
Blower Vacuum Blower Vacuum Pressure #1 Analog Input Unit 5 2 (via ISB-6)
Transducer #1
Blower Vacuum Blower Vacuum Pressure #2 Analog Input Unit 5 5 (via ISB-7)
Transducer #2
Blower Discharge Blower Discharge Pressure Analog Input Unit 5 7 (via ISB-8)
Pressure Transducer
Blower Discharge Blower Discharge Temperature Analog Input Unit 6 7

Temperature
Transmitter




Table 3-8. Heat Exchanger Signal Details

New Equipment Signal Description I/0 Type CP-100 PLCI/O Channel
Description Location Number
Heat Exchanger 2 HX2 Motor Overload Digital Input Unit 9 10
Heat Exchanger 2 HX2 Motor Running Digital Input Unit 9 11
Heat Exchanger 2 HX2 in Auto Digital Input Unit 9 12
Heat Exchanger 2 HX2 in Manual Digital Input Unit 9 13
Heat Exchanger 2 HX2 Call to Run Digital Output Unit 8
Heat Exchanger 2 HX2 Auto Drain Solenoid Digital Output Unit 8

Table 3-9. Main Distribution Panel Existing Used Capacity

MDP-1 LOAD SUMMARY (EXISTING CONDITION)

Total Load Panel Capacity
Load Description (Calculated Amps) (Amps)
Treatment Train Containers No. 1 and No. 2
Fan Forced Heater (HTR-1) 400
188

PBD-1 (VIA XFMR-1)
Fan Forced Heater (HTR-2)

(46.89% Loaded)

Table 3-10. VTT/LTT Main Distribution Panel Existing Used Capacity

VTT/LTT MDP-1 LOAD SUMMARY
Total Load Panel Capacity
Load Description (Amps) (Amps)
SVE Blower (P-202)
KO Tank Transfer Pump (P-201)
Distribution Transformer (PWR-TRANS-100)
Heat Exchanger (W-201)
Air Compressor (C-1) 111 200

Air Sparge Tank Transfer Pump (P-101)
Phase Monitor (PHM-100)

VTT Equipment Room Heater (VTT-HRT-201)
Air Sparge Blower (P-103)

LTT Equipment Room Heater (LTT-HTR-101)

(55.37% Loaded)




Table 3-11. Main Distribution Panel Load Summary

MDP-1 UPDATED LOAD SUMMARY

Total Load Panel Capacity
Load Description (Amps) (Amps)
Treatment Train Containers No. 1 and No. 2
Fan Forced Heater (HTR-1) 998 400
PBD-1 (VIA XFMR-1) (56.98% Loaded)

Fan Forced Heater (HTR-2)

Table 3-12. VTT/LTT Updated Load Summary

VTT/LTT MDP-1 UPDATED LOAD SUMMARY

Total Load Panel Capacity
Load Description (Amps) (Amps)
SVE Blower (P-202)
KO Tank Transfer Pump (P-201)
Distribution Transformer (PWR-TRANS-100)
Heat Exchanger (W-201)
Air Compressor (C-1)
Air Sparge Tank Transfer Pump (P-101) 200
Phase Monitor (PHM-100) 132 (65.94% Loaded)

VTT Equipment Room Heater (VTT-HRT-201)
Air Sparge Blower (P-103)

LTT Equipment Room Heater (LTT-HTR-101)
Heat Exchanger (W-202) (New)

Blower (P-203) (New)




Table 4-1. Preliminary List of Plan Sheets

G1
P1
P2
P3
P4
c1
c2
c3
s1
s2
M1
M2
M3
M4
M5
M6
M7
E1
E2
E3
E4
E5
E6

Cover Sheet

Process and Instrumentation Legend and Abbreviations

Well Field Process Flow Diagram

LTT Process Flow Diagram

VTT Process Flow Diagram

Civil Legend, Notes, and Abbreviations
Stormwater Conveyance Ditch Plan

Stormwater Details

Structural Legend, Notes, and Abbreviations

GAC Unit Pad and Structure

Mechanical Legend, Notes, and Abbreviations
Pipe, Valve, and Equipment Schedule

LTT Treatment Container Layout and Modifications
VTT Treatment Container Layout and Modifications
Mechanical Details

Mechanical Details

Mechanical Details

Electrical Legend, Notes, and Abbreviations
Electrical Site Plan

Electrical One-Line Diagram

Electrical Schedules

Electrical Details

Electrical Details




Table 4-2. Preliminary List of Specification Sections

012500
013300
031100
031519
032000
033000
033413
09 90 00
130541
221316
221319
223346
26 05 00
26 05 19
26 05 26
26 05 29
26 05 33
26 05 53
26 05 53
260573
26 27 26
26 28 16
26 43 00
40 70 00
407001
407243
4073 26
409573
43 2550
433150
433160

Substitution Procedures

Submittal Procedures

Concrete Forming

Anchors, Inserts, Embedded Products

Concrete Reinforcing

Cast in Place Concrete

Controlled Density Fill

Painting

Seismic Restraint

Pipe and Fittings

Valves and Operators

Pipe Hangers and Supports

Common Work Results for Electrical

Low Voltage Electrical Power Conductors and Cables
Grounding and Bonding for Electrical Systems
Hangers and Supports for Electrical Systems
Raceways and Boxes for Electrical Systems
Underground Ducts

Identification of Electrical Systems

Short Circuit, Coordination, and Arc Flash Reports
Wiring Devices

Enclosed Switches and Circuit Breakers

Surge Protective Devices

Common Work Results for Process Interconnections
Process Instrumentation Schedule

Level Sensors

Pressure Sensors

Process Control wiring

Positive Displacement Submersible Liquid Pumps
Regenerative Blowers

Heat Exchanger




Table 6-1. Preliminary Construction Cost Estimate

Mobilization

Structural

Civil

Mechanical

Electrical and Control
Construction Subtotal
Overhead and Profit (10%)
Sales Tax (8.2%)

Construction Baseline Total

$113,200

$15,000
$232,060
$426,150
$269,700
$1,056,110
$105,611
$95,261
$1,256,982

Contingency Range

Construction
-30% Baseline Total +50%
$879,887 $1,256,982 $1,885,473
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1. Introduction

This sampling and analysis plan (SAP) describes data collection, groundwater sampling, and vapor
sampling procedures for the full system pilot test following the expansion of the multi-phase
extraction (MPE) system at the old Ephrata Landfill (site). This SAP is complementary to and part of
the interim action workplan (IAWP) for the expanded MPE pilot test. This SAP also complements the
groundwater monitoring plan (GWMP) prepared by Mott MacDonald (IAWP Appendix B), which covers
wells outside the anticipated area of dewatering and vacuum influence from the expanded MPE pilot
test. This work is required under the terms of Agreed Order No. DE 3810 Amendment No. 3
(Amendment) between the Washington State Department of Ecology (Ecology) and Grant County.
This SAP was prepared in accordance with Washington Administrative Code 173-340-820.

The Amendment requires groundwater and vapor extraction seasonally from April through October
for at least 2 years and up to 5 years.

The IAWP describes the expanded MPE interim action project. In summary, the existing MPE system
is being expanded to new wells, and treatment system upgrades are planned. Expanded MPE pilot
testing focuses on three hydrostratigraphic units, the P1 zone, P2 zone, and Roza aquifer, in the area
where drums released chemicals before their removal in 2008 (drum area). The supplemental
remedial investigation (Pacific Groundwater Group [PGG] 2021) confirmed that the drum area
contains the highest groundwater contaminant concentrations at the site. IAWP Figure 1-1 shows the
site map. IAWP Figure 1-2 shows the conceptual layout and the expanded MPE area. IAWP Figure 3-2
shows the well field piping schematic diagram.

The IAWP describes project organization. Parametrix has the lead responsibility for expanded MPE
system operations, monitoring, and sampling. Mott MacDonald has the lead responsibility for
groundwater monitoring outside the pilot test area.

Parametrix’s Site-Specific Health and Safety Plan (IAWP Appendix D) covers health and safety during
the monitoring and sampling described in this SAP. The IAWP addresses monitoring and sampling
waste disposal.

1.1 Expanded MPE System Summary

The expanded MPE pilot testing includes new liquid and vapor connections to existing wells,
installation of water level and vapor transducers with local data logging, and treatment system
improvements.

1.1.1 Expanded MPE Pilot Test Wells

Table 1 summarizes the wells for the expanded MPE pilot test. The expanded MPE pilot testing will
include new liquid, vapor, and pneumatic connections to wells in the P1 zone, P2 zone, and Roza
aquifer (IAWP Figure 1-2). The well types and functions for the pilot test are as follows:

m  MPE - equipped with groundwater pumps and liquid, vapor, and pneumatic pipe connections.
m  Vapor extraction (VE) - vapor pipe connection.
m  Observation - no pipe connections.

m  Vapor flow augmentation (VFA) - observation wells showing response to vacuum applied to
MPE and VE wells.
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All wells will have vapor pressure and water level transducers. Six wells (MW-34p1, MW-65p1,
MW-68p1, MW-36p1, MW-64p1, and MW-69p1) that were previously equipped with transducers are
connected to the control system and will be retained. The remaining MPE and VE wells and all
Observation wells will be equipped with water level and vapor pressure transducers with local data
recording. Representative transducer and data transfer and storage device catalog cuts are provided
for example in IAWP Appendix E. All MPE and VE wells will be fitted with a vapor flow and pressure
gauge with local display but no data storage or connection.

Whereas MPE, VE, and Observation wells are distinct wells dedicated to their specific functions, VFA
wells are not separate wells. Rather, VFA wells will be Observation wells identified for venting during
VFA testing (see Section 1.2).

MPE Wells

MPE wells are for dewatering and vapor extraction. These wells will be equipped with LDAP4
pneumatic pumps. Three MPE wells (MW-34p1, MW-65p1, and MW-68p1) were equipped for pilot
testing in 2017 and are connected to the vapor treatment train (VTT), liquid treatment train (LTT),
and controls. The other MPE wells will be fitted with new pumps, pipe connections, and transducers
with local data recording.

MW-65p1 exhibited a peculiar response when vacuum was applied in the previous pilot testing
(Parametrix 2018). MW-65p1 will be used for dewatering without vacuum. Vacuum application will
be attempted periodically because the previously observed response may resolve with longer-term
dewatering of the P1 zone.

VE Wells

VE wells are for vapor extraction, not dewatering. They will have vapor pipe connections and vapor
pressure and water level transducers but not liquid or pneumatic pipe connections or pumps. Three
VE wells (MW-36p1, MW-64p1, and MW-69p1) were equipped for pilot testing in 2017 and are
connected to the controls but have no pipe connections. All VE wells will require new vapor pipe
connections.

Observation Wells

Observation wells are for vapor pressure and water level monitoring. Observation well construction is
summarized in Table 2.

VFA Wells

VFA wells, also called venting wells, will be used to try to increase air flow through the dewatered
zones. Increased air flow can increase dissolution, desorption, and vapor extraction radius of
influence. Venting will be accomplished by opening the port or removing the caps of Observation
wells identified for VFA. The wells will be closed after the VFA test.

1.1.2 Treatment System Upgrades

Upgrades to the LTT and VTT are described in the IAWP. In summary, a regenerative blower will be
installed to increase vapor capacity in a vacuum range around 3.5 inches of mercury. The granular
activated carbon (GAC) filters are being moved and the piping reconfigured so that any of the three
filters can be used as the primary filter, the polishing filter, or for standby. IAWP Appendix F shows
the proposed treatment system drawings.
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1.2 Pilot Testing Approach

The expanded MPE pilot testing will follow the sequence below for each extraction season:
1. Baseline data collection.

Dewatering without vacuum followed by MPE and VE in the P1 zone.

Dewatering without vacuum followed by MPE and VE in the P2 zone.

VE testing in the Roza aquifer during the P2 zone MPE and VE testing.

VFA for an interval during the MPE and VE testing in each zone.

MPE and VE in the P1 and P2 zones and VE in the Roza aquifer after the P2 and Roza VFA
test through the end of each season.

o ok w DN

The testing sequence is essentially the same in the P1 and P2 zones. Dewatering, MPE and VE, and
VFA tests will be performed first in the P1 zone, which will be maintained in drained condition with
vapor extraction throughout the remaining testing. The sequence will be repeated in the P2 zone,
with the addition of Roza VE testing once the P2 zone is drained. The P1 and P2 zones will both
remain drained with vapor extraction throughout the remainder of each extraction season.

1.2.1 Baseline Data Collection

Baseline data collection will include groundwater monitoring (Section 2) and sampling (Section 3)
during the last week of March prior to the MPE system startup and seasonal restarts. Baseline data
collection includes all wells involved in the expanded MPE pilot test and complements planned
groundwater monitoring outside the test area. All MPE, VE, and observation wells will be sampled.
The baseline data collection is complementary to groundwater monitoring outside the pilot test area,
which is covered under the GWMP in IAWP Appendix B. In summary, the baseline testing covers wells
within about 100 feet of any expanded MPE extraction well, with the GWMP covering wells outside of
that range.

1.2.2 Dewatering Without Vacuum

The P1 and P2 zones and Roza aquifer in the expanded MPE pilot test area are confined with few or
no vadose pockets. Dewatering is required prior to the application of vacuum and vapor extraction.
Based on prior testing (Parametrix and PGG 2018), the P1 zone is expected to drain enough for
vapor extraction within about 3 weeks. The P2 zone is less transmissive overall compared to the P1
zone and may take longer to drain.

1.2.3 MPE and VE

MPE and VE will start simultaneously once a zone is drained sufficiently, generally when water levels
at all MPE and VE wells are below about the lower third of the screened interval. The Roza aquifer is
not being pumped, although it is targeted for vapor extraction at one well (MW-106b), which
ordinarily has an open screen. As mentioned above, Roza VE will start once the P2 zone is drained.

1.2.4 VFA

VFA will be started part way through the MPE and VE tests in each zone. VFA is planned for 1 week,
although that interval might be extended with Ecology’s approval if contaminant removal or vapor
radius of influence increase and oxygen and methane levels stay below 10% volume and 20% lower
explosive limit, respectively, in vapor extraction piping and equipment. This is not a rigid threshold;
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the VTT and LTT are classified spaces, and the equipment specified accordingly (Class I, Division 1,
Group D). Flammable vapor mixtures can be processed. The field safety lead and project manager

must be notified if methane or oxygen in the treatment system exceeds the above concentrations.

Responses to high oxygen and methane are discussed in Section 2.4.

VFA wells will generally be selected from the Observation well list (Table 1). The highest estimated
distance for vacuum influence from the MPE wells was about 90 feet during the 2017 MPE pilot test.
Each Observation well is within about 100 feet of an MPE or VE well. There is no way to predict which
wells might be effective for VFA.
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2. Monitoring

This section describes the schedule and procedures for collecting field measurements, including
readings with portable instruments and installed data recording equipment. The seasonal field
monitoring schedule is summarized in Table 3.

2.1 Baseline Monitoring

This section describes field monitoring during the last week of March prior to each extraction season.

2.1.1 Wells

Record depth to water using an interface probe (sometimes called a water level probe or slope
indicator) at all wells listed in Table 1 as follows:

®  Open monument cap and remove well cap.

m  Collect depth to water using access port (3/4” threaded plug in the well cap) as
measurement point.

m  Record date, time, initials, and depth to water on Observation Well Form (Attachment A).
Download the water level transducer data for wells listed in Table 1.

Record any non-aqueous phase liquid (NAPL) detections. NAPL can be detected with the interface
probe. Any light NAPL will be at the top of the water column and any dense NAPL will be at the
bottom. Notify the project manager if a NAPL layer thick enough to sample is encountered.

2.1.2 Treatment System

Treatment system operations are mainly addressed in the IAWP. The following steps should be
performed during the week prior to seasonal startup.

Record evaporation pond depth (visual, using the marker located on the northwestern face of the

pond). Notify the project manager if the water depth is over 2 feet. Check the pond leak detection

pipe (northeastern side of the pond) with an interface probe. Notify the project manager if water is
detected.

2.2 Monitoring While Dewatering with No Vacuum

Field monitoring procedures and equipment are discussed below.

2.2.1 Manual Monitoring of Pumps at MPE Wells

Pump settings and operations will be regularly monitored and recorded on MPE Well Forms. Pump
monitoring will include date and time pumps are turned on or off, total pump cycle counts, pump
cycle rates, and pump air supply pressures (Table 3).

Pump cycle rates will be used to estimate individual pumping rates as follows:
m  Each MPE wellhead is equipped with a pump cycle counter.

m  Count the number of pump strokes (cycles) over a specified period and record these readings
on the MPE Well Form along with date, time, and the observer’s initials.
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m  Estimate the pumping rate based on LDAP4+B pump design to extract 0.11 to 0.16 gallons
per cycle. Also correlate MPE pump cycle counts and rates with the combined liquid
extraction rate being metered in the LTT and recorded by the PLC.

Pump air supply pressures will be read from the air supply regulator at each wellhead and recorded
on the MPE Well Form along with date, time, and the observer’s initials.

2.2.2 Data Recording Transducers

Transducer data will be uploaded as scheduled to a data recording and transfer device. Depending
on the recorder model used, the data may need to be transferred to a thumb drive. In that case, a
separate thumb drive will be dedicated to each well and labelled accordingly. The transducers should
not need to be removed unless there is a problem.

2.3 MPE and VE Monitoring

The well monitoring procedure during MPE and VE is the same as monitoring while dewatering
without vacuum, with two additions. During MPE and VE, data will need to be downloaded from the
vapor pressure transducer in addition to the water level transducer. The vacuum-assisted extraction
(VAE) flow control valve position and vapor pressure and flow on the gauge should also be recorded.

VFA, particularly in the P1 zone, may tend to increase oxygen and methane concentrations in the
VTT. Thresholds and responses are discussed in Section 2.4.2. Notify the project manager when VFA
is planned.

Observation wells that show vapor pressure reduction during MPE and VE are likely candidates to
test as VFA wells. Monitoring during VFA will be at the MPE and VE wells and VTT. Vapor flows will be
noted at the MPE and VE wells as summarized in Table 3. The GAC system inlet and exhaust will be
monitored as summarized in Table 3 and sampled as summarized in Table 4.

2.4 Treatment System Monitoring

Groundwater and vapor data will be monitored and recorded at multiple points in the treatment
system during expanded MPE pilot testing.

2.4.1 Vapor Monitoring

Extracted vapor from the combined MPE wells will be monitored for specific gas concentrations at
the discharge end (positive pressure) of the VAE blower. The monitoring will occur at the vapor
sample ports at the GAC system inlet (untreated), between the lead GAC unit and polishing GAC unit
(partly treated), and at the exhaust (treated). Oxygen and methane will be monitored with an RKI
Eagle 2 (or similar) gas detection meter at the GAC inlet only. Concentrations of volatile organic
compounds (VOCs) will be monitored at all three locations with a MiniRAE3000 (or similar)
photoionization detector (PID) with a 10.6 electron volt gas-discharge lamp and calibrated to yield
“total organic vapors” in parts per million as benzene. The gas meter and PID will be calibrated and
operated in accordance with the manufacturer’s specifications. Ambient air PID readings will be
collected initially to evaluate background organic concentrations and possible contributions from
equipment tubing.

The following procedures will be used to measure gas concentrations at the vapor sample port:

m  Attach clean disposable 1/4-inch flexible tubing (silicone or polyethylene) to the PID’s air
intake port (use compression fitting if needed) and turn the meter on.
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m  Purge ambient air vapor through the open end of the tubing and PID until readings are fairly
stable for at least 30 seconds.

m  Record ambient air concentrations on the Liquid and Vapor Extraction Form (Attachment A)
along with date, time, units of concentration, and the observer’s initials.

m  Turn the PID off and attach the open end of the tubing to the 1/4-inch vapor sample port
(use compression fitting if needed).

m  Open the sample port and turn the PID on.
m  Purge vapor through the PID until readings are stable for 30 seconds.

m  Record vapor concentrations on the Liquid and Vapor Extraction Form along with date, time,
units of concentration, and the observer’s initials.

Except for ambient air readings, repeat the steps above to measure vapor concentrations of
methane and oxygen with the gas detection meter.

If total organic concentrations in ambient air are significantly lower than those measured in VAE
discharge vapor and if the ambient air concentrations do not change significantly after three or four
monitoring events, collection of ambient air PID data may cease.

When VOCs at the middle (partly treated) GAC port exceed 100 parts per million, change the valve
positions so the polishing unit becomes the lead unit, the standby unit becomes the polishing unit,
and the lead unit goes on standby. Contact the vendor to collect spent GAC for recycling and refill the
canister with new GAC.

2.4.2 Oxygen and Methane

The VTT and LTT systems are designed for operation in Class 1, Division 1 areas to safely handle
flammable mixtures containing methane and other volatile substances. However, it may be feasible
to avoid handling flammable mixtures through system adjustments. The following thresholds for
oxygen and methane have been established:

m  Oxygen—over 10% volume.

m  Methane—over 20% lower explosive limit by volume.

Although not anticipated, if the above thresholds are both exceeded at the VAE blower discharge, gas
concentrations may be measured at individual wellheads to evaluate which well(s) may be
contributing to elevated methane and possibly entraining landfill gas and/or atmospheric air. This
will require pausing the expanded MPE pilot testing and temporary VTIT and LTT system shutdown.
Notify the project manager immediately if the methane or oxygen threshold is reached to discuss
possible responses.

2.4.3 Manual Readings of Total Vapor and Liquid Extraction
Rates and Volumes
Total liquid and vapor extraction rates and volumes data will be occasionally recorded manually on

the Liquid and Vapor Extraction Form (Attachment A) (see Table 3 for schedule). The date, time, and
observer’s initials will be recorded with each reading.

A vapor flow meter, which records pressure differential (in H20), and a pressure gage, which records
pipe vacuum (in Hg), are in the VTT container near the intake to the VAE blower. Readings from these
meters are used in standard air flow formulas to calculate air flow rates. Readings are transmitted to
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the PLC, but they will also be manually read and recorded on the Liquid and Vapor Extraction Form
as backup.

A liquid flow meter, which reads total cumulative volume (gallons) and instantaneous flow (gallons
per minute [gpm] ), is in the VTT container before influent to the oil water separator (OWS). Readings
from the liquid meter are transmitted to the PLC, but they will also be manually read and recorded on
the Liguid and Vapor Extraction Form as backup.

2.4.4 Other Monitoring

Equipment including, but not limited to, the compressor, VAE blower, and valves will be monitored
and adjusted in accordance with the IAWP and MPE operation and maintenance manual (Parametrix
2018). Manual observations and adjustments will be recorded on the Operations Form

(Attachment A) as indicated in Table 3.

2.4.5 Control System Records

The PLC program will need to be modified for the planned restart of the existing MPE system, and
further changes are needed to accommodate new equipment. Generally, the control system will
monitor and record water level and vapor pressure in the six wells already connected to it (MW-34p1,
MW-65p1, MW-68p1, MW-36p1, MW-64p1, and MW-69p1) plus multiple treatment system
functions, described in the IAWP and existing operation and maintenance manual. Data must be
downloaded from the control system from time to time. The current control system functionality will
be preserved or improved, although the details will need to be established during engineering design
development. Specific control system record keeping requirements will be developed during
engineering design.

2.4.6 Evaporation Pond

Check the evaporation pond water level and leak detection pipe monthly during the extraction
season. Check the pond water level weekly when it is above the 5-foot marker. Notify the project
manager if the water level reaches the 6-foot marker, or if water is detected in the leak detection

pipe.

2.5 Field Monitoring Records

Field forms are included in Attachment A. Any corrections made while recording information in the
field will use single line strikethroughs and include initials and date. Field instrument calibration will
be noted. Field forms and any photos will be retained in Parametrix’s project records and reported in
accordance with the Amendment.
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3. Sampling

This section describes the schedule and procedures for collecting groundwater and vapor samples
for laboratory analysis. Groundwater sampling will follow the QA/QC procedures in the remedial
investigation sampling analysis and quality assurance project plan (PGG 2007). The seasonal
sampling schedule is summarized in Table 4.

Groundwater samples will be analyzed for VOCs using EPA Method 8260D; semi-volatile organic
compounds using EPA Method 8270E; total petroleum hydrocarbons using NWTPH methods;
inorganic parameters using EPA Methods 325.2, 353.2, 375.2, and 160.1 and Standard Method
2320B; and dissolved and total methods using EPA Method 200.8. Field parameters will be
measured using a water quality meter. For groundwater samples, specific analytes and methods are
listed in Table 5 and containers per sample are listed in Table 6.

Vapor samples will be analyzed for VOCs using EPA Method TO-15 and gaseous phase petroleum
hydrocarbons using the MA-APH method. Specific vapor analytes and methods are listed in Table 7.

The analytical sampling suite for both groundwater and vapor samples may be reduced over time in
accordance with previous sampling results and with Ecology approval.

3.1 Groundwater Sampling Procedures

The following procedures apply to groundwater sampling:
m  Personnel will wear clean, disposable, and latex gloves.

m  Record all sample information on the Groundwater Sample Form (sample ID, date, time, field
parameters, analytical parameters, shipment date to laboratory, and observer/comments).

m  Record the following information on each sample bottle label:
— Project name/number

Name of collector

Date and time of collection

Place of collection (Ephrata Landfill)

Sample ID (i.e., MW-65p1, OWS Influent, OWS Effluent, Air Sparge Effluent - include
sample port ID)

Ll

— Presence of any preservation or filtration

m  Filter samples for dissolved metals analysis in the field using a 0.45-micron in-line filter and
record on field forms, metals sample bottle, and chain-of-custody (COC) form.

m  Place samples in cooler at approximately 4 °C with sufficient double bagged (zip-lock) ice to
retain cold temperature for 24 hours. Extra ice will be required during hot summer months.

m  Fill out laboratory-supplied COC form (one per shipment). If shipping more than one cooler,
put an extra copy of COC form in each additional cooler, and indicate on COC form how many
coolers are being shipped.

m  Ship samples Federal Express overnight to the laboratory in a sealed cooler accompanied by
COC form and any other pertinent shipping/sampling documentation. Samples should be
shipped overnight on Mondays through Thursdays to meet short holding times and to assure
prompt receipt by the laboratory. Samples shipped on Fridays or weekends require prior
arrangement with the laboratory.
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Sample kits will be provided by, and groundwater samples will be shipped to:

Attention: Eric Young
Friedman and Bruya, Inc.
3012 16th Ave W
Seattle, WA 98119

3.1.1 Baseline Sampling

This section outlines the baseline groundwater sampling procedures, which follow the methods
outlined in the GWMP prepared by Mott MacDonald (IAWP Appendix B). All MPE, VE, and observation
wells are designated for baseline water quality sampling before the start of each extraction season
(Table 4). Groundwater analytes are listed in Table 5. The baseline data collection is complementary
to groundwater monitoring outside the pilot test area, which is covered under the GWMP.

3.1.1.1 Baseline Groundwater Pumping Procedures

All designated wells will be purged and sampled using low-flow methods in accordance with U.S.
Environmental Protection Agency’s (EPA) Low Stress (low flow) Standard Operating Procedures
(USEPA 1996, 2017), except for MPE wells that are equipped with LDAP4 pneumatic pumps.

Wells will be pumped with reusable dedicated sampling pumps (Geotech Geosub 2 or similar)
capable of flow rates from near zero to 3 gallons per minute with minimal lift. Grant County will
attempt to equip each sampling well with a dedicated GrundfosTM Redi-flo2 pump; however, this
pump is currently limited for purchase due to supply chain shortages. The pumps will be located
within the screened section of the well. Water will be purged at a pumping rate used during previous
sampling events per well. Otherwise, adjust pump speed until there is little or no water level
drawdown. New tubing will be used at each well.

The reusable pumps will be decontaminated between each well by scrubbing the outside areas of
the pump and lead line with Liquinox or similar environmental soap diluted in distilled water. The
pump will then be rinsed several times in distilled water and coiled back on the spool.

Groundwater will be pumped into 55-gallon drums. When full, all pumped groundwater collected in
the drums will be discharged into the lined evaporation pond at the northwest corner of the original
landfill by submerging the sump pump into the 55-gallon drum and connect the garden hose to the
evaporation pond.

Wells will be purged until select field parameters reach stabilization (see following section). Purge
volume shall be measured with a graduated 5-gallon bucket. All field measurements will be recorded
on field sampling forms (Attachment A).

3.1.1.2 Baseline Groundwater Sampling Procedures

The following steps will be followed for groundwater sampling:

1. Remove cap of the monitoring well.

2. Collect water level using clean sounder and record on field sampling form (Attachment A).
3. Calculate and record casing storage volume as a reference.
4

Estimate target pump rate based on qualitative well yields and record on field sampling form.
If the static water level suggests there is little water in the well and the well has pumped dry
in the past, then pumping well dry at a higher rate is acceptable.
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5. Lower clean pump and tubing into well. Gently tag bottom of well with pump and then lift
pump:
a. To mid-screen if expected yield is moderate to high and screen is fully submerged

b. 1 foot off bottom of well if qualitative well yield is low to very low (well will likely be
purged dry) or to mid-point of the saturated portion of the screen if screen is less
than 75% fully submerged.

6. Record pump depth on field sampling form (Attachment A).

Start the pump at low speed and slowly increase speed until discharge occurs before
connecting it to the flow-through cell. Determine the initial purge flow rate from the well using
a graduated or suitable container of known volume and a stopwatch to time the rate of filling.
Adjust pump rate until there is little or no water level drawdown. If the minimal drawdown
that can be achieved exceeds 0.3 feet, but remains stable, continue purging. During pump
startup, drawdown may exceed the 0.3-foot target and then "recover" somewhat as pump
flow adjustments are made.

The water level will be considered stable if water level drawdown is less than 0.3 feet. It
should be noted that this goal may be difficult to achieve due to geologic heterogeneities
within the screened interval and may require adjustments based on site-specific conditions
In lower permeability units assume less than 2 feet over 3 consecutive measurements, but
only if the volume of water in the casing above the pump intake is equal to or greater than
the volume needed for all required samples.

After the water level has stabilized, connect the flow-through cell to the pump discharge tube
so that the sample goes into the bottom of the flow-through cell. Direct the discharge from
the flow-through cell into a graduated bucket.

8. During purging, measure and record the following field parameters every few minutes. The
pump’s flow rate must be able to “turn over” at least one flow-through-cell volume between
measurements (for a 250-milliliter [mL] flow-through cell with a flow rate of 50 mL/min, the
monitoring frequency would be every 5 minutes).

a. Depth to water

b. Electrical conductivity (EC)
pH

Temperature

Dissolved oxygen (DO)
Redox potential

Color (visual)

Turbidity

i. Pump rate and purge water cumulative volume

> Q@ ™ o o O

Redox potential, DO, pH, and EC will be measured in a flow-through cell with a multiprobe
meter such as YSI® 556 Multiprobe System or similar. Turbidity will be measured using a
separate instrument such as turbidity meter.
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9. Purging is considered complete when the below indicator field parameters have stabilized.
Stabilization is considered to be achieved when three consecutive readings are within the
following limits:

a. pH measurements that do not vary by more than 0.1 pH units between readings.

b. EC and temperature do not indicate a trend (continuously increase or decrease
between readings) and do not vary by more than 3% between readings.

c. DO and redox potential do not indicate a trend (continuously increase or decrease
between readings) and do not vary by more than 10% and 10 millivolts (mV) between
readings, respectively.

10. If the indicator field parameters listed above continually change in an upward or downward
trend, purge until reasonable stability is achieved, then sample. If they change in an
inconsistent way and no long-term trends exist, sampling may begin. Even at 0.5 gallons per
minute, some wells may not achieve stable water levels because of low yield. In that case,
field personnel may choose to reduce the flow rate to a sustainable rate and follow these
procedures or evacuate the well and sample as soon as the water level has recovered
sufficiently.

11. Disconnect the flow-through cell once field indicator parameter measurements have
stabilized and collect samples.

12. Groundwater samples collected from MPE wells will follow the steps listed above, however
samples will be collected from in-line liquid sample ports (i.e., quarter-turn ball valve with
PTFE tube whip) from individual wells and at the LTT using the following procedures:

a. Place a 5-gallon bucket on the ground below the sample port to collect overflow
liquid during sampling. The overflow water should be contained in sealed/labeled
55-gallon drums and eventually run through the LTT.

b. Connect a multiparameter water quality meter with a flow-through cell (YSI ProDSS or
equivalent) to the sample port, then open the sample port (allowing water to fill the
flow-through cell) and maintain a small stream of discharge of about 0.1 to 0.5 gpm.

c. Monitor the field parameters listed in step 8 with the water quality meter.

3.1.2 LTT Sampling

Water samples from the LTT will be collected from the following locations:
m  OWS tank inlet influent (untreated).

m  Effluent pipe to the evaporation pond (treated).

3.2 Vapor Sampling Procedures

VTT vapor samples collected using laboratory-supplied SUMMA canisters and analyzed for VOCs (EPA
Method TO-15). Vapor samples will be collected from in-line VAE 1/4-inch sample ports in the GAC
inlet pipe (untreated) and GAC system exhaust (treated) using the following procedures:

m  Personnel will wear clean, disposable, and latex gloves.
m  Verify and record initial vacuum of canister.
m  Confirm VAE sample port and canister valves are both closed.

m  Attach particulate filter to canister.
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m  Connect canister intake to VAE sample port with laboratory-supplied compression fittings to
achieve air-tight connection.

m  Open VAE sample port and open canister valve (1/2 turn). Record start time—a 1-liter
canister typically takes about 5 minutes to fill.

m  Once full, record end time and final vacuum pressure, and close canister valve. (The
laboratory performs a leak test both prior to shipment and upon receipt of canisters.)

m Fill out canister labels in accordance with Section 3.3.2:

m  Record all sample information on the Vapor Lab Sample Form (sample ID, date, time, field
parameters, analytical parameters, canister readings, canister ID, regulator ID, delivery date
to laboratory, and observer/comments).

m  Fill out laboratory-supplied COC form (one per shipment).

m  Place labeled canister(s), COC form, and lab equipment in original shipment package
container.

m  Ship sample(s) Federal Express overnight to the laboratory accompanied by COC form and
any other pertinent shipping/sampling documentation. Samples can be shipped Monday
through Friday.

SUMMA canister samples will be provided by and shipped to:

Attention: Eric Young
Friedman and Bruya, Inc.
3012 16th Ave W
Seattle, WA 98119

3.3 Sample Handling and Custody

3.3.1 Sample Containers and Preservatives

For groundwater, containers per sample and preservation are listed in Table 6. All sample containers
will be provided by the laboratory and need to be ordered in advance.

3.3.2 Sample Labels

Each sample will be labeled with laboratory provided labels. Each label will include the following
information:

m  Project name/number.

m  Name of sample collector.

m  Date and time of sample collection.
m  Place of collection.

m  Sample identification (ID) (i.e., groundwater influent, groundwater effluent, vapor pre-
treatment, vapor post-treatment).

m  Presence of any preservation or filtration.
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3.3.3 Sample Custody

Each sample will be listed on the COC form(s), an example of which is provided in Attachment B. The
laboratory will provide COC form(s) with each sample kit. The field personnel will record all sample
custody transfers on the COC form(s) and return it to the laboratory with the samples.

A sample is under a person’s custody if it is:
m In that person’s physical possession.
m  Within that person’s sight.
m  Secured in a tamper-proof way by that person.

m  Secured by that person in an area restricted to authorized personnel.

Field personnel are responsible for custody of the samples until they are delivered to the laboratory.
The field portions of COC forms shall be completed in the field by the sampler. Each time one person
relinquishes control of the samples to another person, both individuals must complete the
appropriate portions of the COC form by signing the form and filling in the date and time of the
custody transfer. For this reason, one field personnel individual should retain sample custody during
the sampling event whenever feasible.

The laboratory’s sample receipt coordinator will sign and date the COC form(s) promptly when the
samples arrive. The laboratory is then responsible for the care and custody of samples. The
laboratory will track sample custody through their facility using a separate sample tracking form, as
discussed in the laboratory QA manual included in Attachment C. Copies of completed COC forms will
be kept in the project files.

3.3.4 Sample Disposal

Following sample analysis, the laboratory will store the unused portions for 30 days after the final
laboratory data package and invoice is delivered then dispose of all the samples following their
standard procedures.
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4. Quality Control

One purpose of this SAP is to ensure that the data are of sufficient quality to support contaminant
removal and emission calculations. This section describes quality control procedures.

4.1 Measurement Performance Criteria

This section identifies data quality indicators (DQIs) for each analytical parameter and decisions
regarding how each DQI will be assessed. The DQIs include sensitivity, bias, representativeness,
precision, accuracy, completeness, and comparability. The general approach to assessing each DQI
is provided below, including quantitative measurements where appropriate. Analytical methods are
specified in Tables 5 and 7.

Sensitivity

Sensitivity is the method detection limit (MDL) which a laboratory following an analytical method can
detect and quantify an analyte with reasonable confidence. Laboratory MDLs and reporting limits
(RLs) are listed in the summary table included in Attachment D.

Bias

Bias is the difference between the population mean and the true value of the parameter being
measured. Bias in water samples will be calculated based on the analyses of field blanks, method
blanks, matrix spikes (MS), and laboratory control samples (LCS).

Field blank results that are greater than the RL will be flagged as blank contamination. Typically,
associated project samples within 10 times the blank concentration will be qualified as an estimate.

Some of the parameters listed in Tables 5 and 7 require MS and MS duplicates. MS and MS
duplicates will be performed for these parameters following the laboratory’s standard procedure.
Percent recoveries are required to be within the ranges shown in the LCS analysis included in
Attachment D.

Representativeness

Representativeness is the degree to which sample data represent a characteristic environmental
condition or specific site conditions. Samples will be collected at different stages of MPE system
restart.

Precision

Precision is the closeness of results for a sample and duplicate sample, as defined by the relative
percent difference (RPD). Required RPD ranges are shown in the LCS analysis included in
Attachment D.

Accuracy

Accuracy is the measure of agreement between a measurement’s result and the true or known
value. LCS, MS, and MS duplicate percent recoveries are required to be within the acceptance
criteria ranges in the LCS analysis included in Attachment D.
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Completeness

Completeness is a percentage calculated as the ratio of measurements determined to be valid over
the total number of measurements collected. The completeness goal is set in terms of the minimum
number of samples meeting DQIs. To evaluate groundwater and vapor for this study, all samples
must be valid. Other practices to ensure achievement of the completeness goal include using
prepared sample containers and coolers from the laboratory, utilizing trained personnel, following
the sampling procedures in this SAP, icing samples, packaging samples for transport to avoid
breakage, and timely sample processing. Laboratory analysis can improve completeness by
processing samples within their holding times. For data analysis, valid sample data may include all
unflagged data and J-flagged data reviewed by the project manager.

4.2 Laboratory Analysis QC

Laboratory QA/QC procedures are described in the laboratory’s QA manual included in Attachment C.
Analysis for LCS and method blanks for each sample parameter method is included in Attachment D.

4.3 Field Monitoring Instruments/Equipment

Installation and procedures for field sampling and monitoring equipment use are discussed in
Section 2.2. Field devices will be calibrated and maintained in accordance with the manufacturer’s
guidelines and specifications. Records of equipment calibration and maintenance will be recorded
and maintained in field notes.

Documentation will include the following information, as applicable:
o Name of person maintaining or calibrating the instrument/equipment.
e Date and description of the maintenance or calibration procedure.
e Date and description of any instrument/equipment problem(s).
e Date and description of action to correct problem(s).
e List of follow-up activities after maintenance (i.e., system checks).

For leased equipment, calibration by the lessor is acceptable.

4.4 Laboratory Analysis Instruments/Equipment

Inspection and maintenance of laboratory equipment is the responsibility of the laboratory and is
described in the laboratory’s QA manual included in Attachment C.

4.5 Field Variances

If conditions in the field vary such that modifications to the sampling procedures and protocols
described in this SAP become necessary, field personnel will notify the field lead and obtain a verbal
approval prior to implementing any changes. Variances will be recorded in the field forms.
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5. Documents and Records

SAP distribution and responsibility for updates are the same as for the IAWP and defined therein.

5.1 Laboratory Documentation and Records

Laboratory data packages will be provided by the laboratory in electronic (PDF and .xIsx or .csv)
format. These packages will include a case narrative discussing any problems with the analyses,
corrective actions taken, changes to the referenced methods, and an explanation of data qualifiers.
In addition to sample results, reporting limits, and method detection limits, the data packages will
also report all QC results associated with the study data, including results for all blanks, surrogate
compounds, and check standards included in the sample batch, as well as results for analytical
duplicates. Legible copies of all COC forms and sample receiving logs associated with the samples
analyzed will also be included. This information will be used to evaluate data accuracy.

In addition to the data packages, the laboratory will provide electronic data files containing sample
results. The electronic files will be in unprotected .xIsx or .csv format and will include the following
fields at a minimum:

m  Laboratory sample ID.
= Sample ID.

m  Sample type.

m  Date analyzed.

m  Analytical method.

m  Sample filter flag.

m  Chemical Abstracts Service number.
m  Parameter name.

m  Units.

m  Result value.

m  Result qualifier.

m  Dilution factor.

= RL.

= MDL.

Each data file will include all laboratory results and will be consistent with the data reported in the
corresponding laboratory data package.

5.2 Reporting

The sampling and monitoring data described in this SAP will be reported as required in the
Amendment. The Amendment calls for monthly progress reports, which are to include data obtained
during the preceding month. Calculations of emissions and contaminant removal during each season
of operations will be included in one of the monthly reports after the system is shut down and
analytical results have been evaluated. Pilot test data will also be included and summarized in the
interim action completion report.
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5.3 Data Management

Data collected by this study, as described in previous subsections, will be maintained as electronic
data files. Preparation, maintenance, and storage of documents and records are described in
Section 2.5.

The laboratory will provide data in electronic form via unprotected .xlIsx or .csv format, with full data
packages provided in Adobe PDF. The project manager or designee will review the file contents for
consistency of results and qualifiers across file formats. Any discrepancies will be identified for
resolution by the laboratory.

Data presented in the monthly reports and interim action completion report will be checked against
the original sources. Any data summaries and calculations included in these reports will be checked
to confirm the appropriate source data and calculation methods are used.

Data will be submitted to Ecology as required in the Amendment.
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6. Field and Laboratory Oversight

This section describes oversight to confirm that field sampling and monitoring activities are
conducted according to procedures outlined in this SAP. For this study, field oversight will include
readiness reviews of the field sampling team prior to initiating sampling efforts, field activity audits,
and post-event review of field sampling and measurement activities.

6.1 Readiness Procedure

Field staff training will include a review of this SAP and laboratory instructions with the field kits. Prior
to each sampling and monitoring event, the field sampling team will confirm the following:

e Field equipment is operational and ready for field use.

e Field instruments are calibrated and in proper working order.

o Field logs are on hand.

e The sample kit includes all containers listed in the COC and this SAP for the event.

e All sample containers are intact and properly closed.

6.2 Post-Event Review of Field Sampling and Measurement
Activities
Field data verification after each sampling and monitoring event will involve reviewing the field data

for errors or omissions and examining the results for compliance with QC acceptance criteria
outlined in this SAP. Review of field measurements will include the following:

m  Evaluate field records for consistency.
m  Confirm calibration procedures were followed and documented.

m  Review QC information (any corrections on field forms and confirm QC of data transferred to
electronic format).

m  Summarize any deviations from methods specified in this SAP, determine any impact on data
quality, and identify any necessary modifications to sampling activities prior to the next
event.
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Table 1. Expanded MPE Pilot Testing Well Summary
Ephrata Landfill, Grant County, Washington

Ephrata Landfill Expanded MPE Pilot Test Sampling and Analysis Plan

Grant County Public Works

Water Water Level
Pilot Test LTT Piping VTT Piping Bearing  Well Dia. Transducer
Station ID  Function Connection Connection Unit (in) BOW (ft)  TOS (ft) BOS (ft) Depth (ft)  TOCEL (ft) TOSEL (ft) BOSEI (ft) BOW El. (ft)
MW-100p1 MPE New New P1 zone 6 28.3 20.3 27.8 27.8 1283.3 1263.0 1255.5 1255.0
MW-109p1 MPE New New P1 zone 6 31.1 20.6 30.6 30.6 1281.2 1260.6 1250.6 1250.1
MW-117p1 VE None New P1 zone 6 20.5 15 20 20 1273.1 1258.1 1253.1 1252.6
MW-34p1 MPE Existing Existing P1 zone 4 40.6 34.6 40.6 37.12 1290.6 1258.9 1253.8 1253.3
MW-65p1 MPE Existing Existing P1 zone 4 38.9 31.9 38.9 35.61 1292.1 1256.0 1250.0 1250.0
MW-68p1l MPE Existing Existing P1 zone 4 38.8 30.8 38.8 35.28 1288.9 1255.5 1250.5 1250.5
MW-83p1 MPE New New P1 zone 6 36.9 32.9 36.4 36.4 1290.2 1254.0 1249.0 1249.0
MW-123p1 VE None New P1 zone 6 20.1 14.5 19.6 19.6 1273.4 1260.2 1253.2 1253.2
MW-36p1l VE None New P1 zone 4 42.2 37.2 42.2 41.7 1292.7 1258.1 1250.1 1250.1
MW-64p1 VE None New P1 zone 4 44.2 39.2 44.2 43.7 1293.2 1256.4 1251.4 1251.4
MW-85p1 MPE New New P1 zone 6 37.7 29.2 37.2 37.2 1287.9 1257.3 1253.8 1253.3
MW-69p1 VE None New P1 zone 4 36.1 31.1 36.1 35.6 1287.5 1258.7 1250.7 1250.2
MW-92p1 VE None New P1 zone 6 36.1 29.6 35.6 35.6 1287.8 1258.2 1252.2 1251.7
MW-101p2 VE None New P2 zone 6 55.5 40 55 55 1282.7 1242.7 1227.7 1227.2
MW-113p2 MPE New New P2 zone 6 51.3 40.8 50.8 50.8 1281.9 1241.1 1231.1 1230.6
MW-87p2 MPE New New P2 zone 6 57.7 45.7 57.2 57.2 1289.0 12433 1231.8 1231.3
MW-91p2 MPE New New P2 zone 6 55 44.5 54.5 54.5 1287.7 1243.2 1233.2 1232.7
MW-94p2 VE None New P2 zone 6 53.9 43.4 53.4 53.4 1287.1 1243.7 1233.7 1233.2
MW-99p2 VE None New P2 zone 6 56.2 45.7 55.7 55.7 1285.9 1240.2 1230.2 1229.7
MW-106b VE None New Roza aquifer 6 69.7 59.2 69.2 69.2 1281.0 1221.8 1211.8 1211.3
Notes:

The vertical datum is NAVDS88.
Depths are below TOC.
All MPE and VE wells will be equipped with a new magnehelic VFLO meter and guage.

Wells with existing PLC connections have FMX21 water level transducers and DS Ill vapor pressure tranducers.

No additional wells will be connected to the PLC.

All MPE wells will have a liquid sample port, backflow preventer in the liquid discharge line and a QED LDAP4 pump.

MW-34p1, MW-p1, and MW-68p1 have existing pumps, transducers, liquid ports, and backflow preventers.

All observation wells and each MPE and VE well will be equipped with new Levelogger™ water level vapor pressure data logging transducers.

See Table 2 for observation well details.

Abbreviations:

BOS - bottom of screen depth
BOW - bottom of well depth

Dia. - diameter
El. - elevation
ft - feet

ID - identifier
in - inches

LTT - liquid treatment train
MPE - multi-phase extraction
TOC - top of casing

TOS - top of screen depth

VE - vapor extraction

VTT - vapor treatment train

Page 1 of 1

Observation Wells

P1 Zone P2 Zone Roza Aquifer
MW-104p1 MW-115p2  MW-105b
MW-110p1 MW-122p2 MW-111b
MW-127p1 MW-126p2 MW-132b
MW-129p1 MW-35p2 MW-29b

MW-66pl  MW-38p2 MW-31b
MW-67p1  MW-80p2 MW-86b
MW-70p1 MW-93b
MW-84p1 MW-96b
MW-90p1 MW-97b
MW-98p1
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Table 2. Observation Well Details

Ephrata Landfill, Grant County, Washington

Ephrata Landfill Expanded MPE Pilot Test Sampling and Analysis Plan

Grant County Public Works

Water Bearing

Station ID Unit Well Dia. (in) BOW (ft) TOS (ft) BOS (ft) Transducer (ft) TOC EL. (ft) TOS El. (ft) BOS ELl. (ft) BOW EI. (ft)
MW-84p1 P1 zone 6 34.5 24.5 34.5 34 1290.4 1265.9 1255.9 1255.9
MW-90p1 P1zone 6 48.0 42.5 47.5 47.5 1294.3 1251.8 1246.8 1246.3
MW-98p1 P1 zone 6 34.5 24.5 34.5 34 1286.2 1261.7 1251.7 1251.7
MW-104p1 P1 zone 6 46.1 36.5 46.1 45.6 1287.6 1251.1 1241.5 1241.5
MW-110p1 P1 zone 6 30.1 20.5 30.1 29.6 1278.8 1258.3 1248.7 1248.7
MW-127p1 P1zone 6 22.5 15.5 22.5 22 1280.3 1264.8 1257.8 1257.8
MW-129p1 P1 zone 6 21.5 16.5 21.5 21 1281.8 1265.3 1260.3 1260.3
MW-66p1 P1zone 4 40.0 36.0 40.0 39.5 1290.3 1254.3 1250.3 1250.3
MW-67p1 P1 zone 4 43.5 34.5 43.5 43 1290.7 1256.2 1247.2 1247.2
MW-70p1 P1 zone 4 36.5 30.5 36.5 36 1286.5 1256.0 1250.0 1250.0
MW-80p2 P2 zone 6 62.3 46.5 61.5 61.8 1296.7 1250.2 1235.2 1234.4
MW-115p2 P2 zone 6 49.5 34.0 49.0 49 1273.3 1239.3 1224.3 1223.8
MW-122p2 P2 zone 6 45.5 35.5 45.5 45 1273.1 1237.6 1227.6 1227.6
MW-126p2 P2 zone 6 52.5 42.5 52.5 52 1280.2 1237.7 1227.7 1227.7
MW-35p2 P2 zone 2 52.5 46.5 52.5 52 1290.7 1244.2 1238.2 1238.2
MW-38p2 P2 zone 2 46.5 36.5 46.5 46 1281.7 1245.2 1235.2 1235.2
MW-86b Roza aquifer 6 76.4 64.5 74.5 75.9 1290.4 1225.9 1215.9 1214.0
MW-93b Roza aquifer 6 84.6 73.5 83.5 84.1 1289.7 1216.2 1206.2 1205.1
MW-96b Roza aquifer 6 77.0 66.5 76.5 76.5 1286.9 1220.4 1210.4 1209.9
MW-97b Roza aquifer 6 73.5 63.5 73.5 73 1288.6 1225.1 1215.1 1215.1
MW-105b Roza aquifer 6 67.4 57.5 67.4 66.9 1274.6 1217.1 1207.2 1207.2
MW-111b Roza aquifer 6 68.6 56.5 68.5 68.1 1280.2 1223.7 1211.7 1211.6
MW-132b Roza aquifer 6 76.5 61.5 76.5 76 1280.8 1219.3 1204.3 1204.3
MW-29b Roza aquifer 2 71.0 66.5 71.0 70.5 1288.9 1222.4 1217.9 1217.9
MW-31b Roza aquifer 2 76.5 66.5 76.5 76 1278.7 1212.2 1202.2 1202.2
25 25
Notes:

The vertical datum is NAVD88.

Depths and screen elevations are estimates below TOC assuming a 3.5-ft casing height above the ground surface at the time of well drilling.

All observation wells and each MPE and VE well with no PLC connection will be equipped with new LeveloggerTM water level vapor pressure data logging transducers.

Abbreviations:

BOS - bottom of screen depth
BOW - bottom of well depth

Dia. - diameter
El. - elevation

ft - feet

ID - identifier

in - inches

PLC - programmable logic controller

TOC - top of casing
TOS - top of screen depth
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Table 3. Expanded MPE Pilot Testing Seasonal Monitoring Summary
Ephrata Landfill, Grant County, Washington

Ephrata Landfill Expanded MPE Pilot Test Sampling and Analysis Plan

Grant County Public Works

Baseline Full Sequence in the P1 Zone, Then Repeat Seqence in the P2 Zone
Monitoring Dewatering, No Vacuum MPE and VE
Last Week of Weekly Until Prior to After Any Valve or
: March Before Daily for N Start of MPE Daily for 9Weekly for N Monthly N S | : i
Parameter Location Startup 3 Days and VE 3 Days 3 Weeks Shutdown Adjustments or VFA Form(s)
Landtec GEM™ readings VAE discharge sample port - - X X - Liquid and Vapor Extraction
Levelogger™ MPE, VE, and observation wells X X X X X X X - MPE Well, VE Well, Observation Well
Liquid flow rate FE/FIT 101 readout at HMI - X X X X X X - Liquid and Vapor Extraction
Liquid total volume FE/FIT 101 readout at HMI X X X X X X X - Liquid and Vapor Extraction
Manual depth to groundwater All MPE, VE, and observation wells X - - - - - - - MPE Well, VE Well, Observation Well
Manual depth to NAPL All MPE, VE, and observation wells X - - - - - - - MPE Well, VE Well, ObservationWell
Manual vacuum and vapor flow reading Magnehelic gage at MPE and VE wells - - - X X X X - MPE Well, VE Well
PIT readings PIT 201A, 201B X - - X X X X - Observation Well
Pump cycle count MPE wells X X X X X X X X MPE Well
Pump supply air pressure Regulators on air supply lines to pumps - X X X X X X X MPE Well
VAE blower makeup air valve position VTT container - - - X X X X X Operations
VAE blower speed VTT container - - - X X X X X Operations
VAE flow control valve position Active MPE wells - - - X X X X X MPE Well
Vapor extraction rate and volume FE/FIT 201 readout at HMI - - - X X X X - Liquid and Vapor Extraction
Vapor PID readings VAE discharge sample port - - - X X X X - Liquid and Vapor Extraction

Notes:

With Ecology's approval, the monitoring schedule may be modified based on the first season's results.
Dewatering with no vacuum, then MPE and VE will occur sequentially in the P1 zone, then sequentially in the P2 zone.
Each dewatered zone will be maintained in a dewatered state throughout testing in any deeper zone or aquifer.
Initiation of MPE and VE anticipated once a zone is dewatered to the point that the groundwater level is no higher than one third of the screened interval on average in all wells in a zone or aquifer.

The Roza aquifer VE well (MW-106b) will be brought online after the P2 zone is dewatered.
The VAE blower makeup air is only needed when the rotary claw blower is used.

Pond depth and pond leak detection to be measure before system startup, then monthly until seasonsal shutdown and recorded on the Operations Form.

In addition to the above monitoring, the VTT and LTT equipment will be monitored in accordance with the O&M manual and recorded on the Operations Form.

Abbreviations:
FE - flow element
FIT - flow indicator transmitter

HMI - human machine interface (interactive touchscreen)

LTT - liquid treatment train

MPE - multi-phase extraction
NAPL - non-aqueous phase liquid
O&M - operation and maintenance

PID - photoionization detector (i.e., field meter)
PIT - pressure indicating transmitter

VAE - vacuum-assisted extraction

VE - vapor extraction

VFA - vapor flow augmentation (venting)

VTT - vapor treatment train

- - indicates sequence of events
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Ephrata Landfill Expanded MPE Pilot Test Sampling and Analysis Plan
Grant County Public Works

Table 4. MPE Groundwater and Vapor Seasonal Sampling and Analysis Schedule
Ephrata Landfill, Grant County, Washington

Baseline Full Sequence in the P1 Zone, Then Repeat Sequence in the P2 Zone
Monitoring Dewatering, No Vacuum MPE and VE VFA
Last Week of
March Before Last Day Before Last Day Before
Startup Istday | 1st week —>| MPE and VE Istday )| 1st week —)| VFA 1st week —>| Last Day of VFA | End of Season
3 3 3 3 3 3 3 3 3 3
g 3 g 3 e 3 g 3 g 3 e 3 g 3 g 3 e 3 g 3
1] 2 ] 2 1] a 1] 2 ] 2 ] A ] A o 2 <] a ] 2
£ B £ B £ B £ B £ B £ B £ B £ B £ B £ a8
3 A 8 A S & 3 A 8 A S & 3 A 8 A S & 3 3
£ 28| z 28| 2 B2g| 2 2| £ 22| £ BE| =z BE| =z BE| 2 2| £ BE
E 25| £ 25| § 23| § 23| 5 23| £ 25| § 23| 5 B3| E 25| § £3
we 9| a8 88| ws de| 48 |l us g |48 d2| us S|l us de| us ]|l ss ge
95 03| 85 0T | 85 03T |85 088 0| 8 0| 8 0|8 O0- | 85 0| 85 O
Well/station Location Matrix S¢& 25|88 g5[8¢& 26|88 25|88 25[S8¢ 25|88 35|S& 25|88 35|88 3§
MW-34p1 P1 zone Groundwater X X - - - - - - - - - - - - - - - - - -
MW-36p1 P1 zone Groundwater X X - - - - - - - - - - - - - - - - - -
MW-65p1 P1 zone Groundwater X X - - - - - - - - - - - - - - - - - -
MW-68p1 P1 zone Groundwater X X - - - - - - - - - - - - - - - - - -
MW-69p1 P1 zone Groundwater X X - - - - - - - - - - - - - - - - - -
MW-83p1 P1 zone Groundwater X X - - - - - - - - - - - - - - - - - -
MW-85p1 P1 zone Groundwater X X - - - - - - - - - - - - - - - - - -
MW-92p1 P1 zone Groundwater X X - - - - - - - - - - - - - - - - - -
MW-100p1 P1 zone Groundwater X X - - - - - - - - - - - - - - - - - -
MW-109p1 P1 zone Groundwater X X - - - - - - - - - - - - - - - - - -
MW-117p1 P1 zone Groundwater X X - - - - - - - - - - - - - - - - - -
MW-123p1 P1 zone Groundwater X X - - -