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EXECUTIVE SUMMARY

The Arizona Department of Environmental Quality (ADEQ) has conducted this first Periodic Site Review
(PSR) of the remedial action at the Tyson Wash Water Quality Assurance Revolving Fund (WQARF) Site
(Site) located in Quartzsite, La Paz County, Arizona, pursuant to Arizona Administrative Code (A.A.C.) R18-
16-410(B)(8). The trigger for this PSR was the Record of Decision (ROD) dated June 29, 2009.

The assessment of this PSR found that the remedy was constructed in accordance with the requirements of the
ROD. The selected remedy for the Site is pumping groundwater from installed extraction wells, treating the
extracted groundwater by granulated-activated carbon (GAC) in a 7-10 gallon per minute (gpm) system, and
injecting the treated water back into the aquifer by way of injection wells. In June 2014, the GAC treatment
was temporarily replaced by in-situ chemical oxidation (ISCO) treatment in order to expedite cleanup of the
Tyson Wash Site.

This PSR finds that the selected remedy is protective of human health and the environment. The selected
remedy is successfully treating groundwater and is helping ensure that contaminated groundwater is not part of
the Town of Quartzsite’s (Quartzsite) potable water supply. The ISCO treatment, started in June 2014, is
demonstrating that it is capable of removing volatile organic compounds (VOCs) from impacted groundwater
quicker than the GAC treatment system. This PSR indicates that the groundwater contaminant plume is not
expanding but reducing in size and contaminant concentration. The Site is currently in the Operation,
Maintenance & Monitoring (OM&M) phase.
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1.0 INTRODUCTION

The purpose of this Periodic Site.Review (PSR) is to determine whether the remedy at the Tyson Wash
WOQAREF Site (Site) is protective of human health and the environment. The methods, findings, and
evaluations of reviews are documented in this PSR.

This report summarizes PSR activities conducted by ADEQ and Amec Foster Wheeler Environment and
Infrastructure, Inc. (Amec Foster Wheeler) for this WQAREF Site. Tetrachloroethene (PCE) is the primary
contaminant of concern (COC). Table 1 in Appendix A summarizes PCE concentrations for groundwater
samples collected in association with this project since January 2010, which is identified as the first
remedy performance groundwater monitoring event performed under the June 2009 Record of Decision
(ROD). Figures 1 through 9 in Appendix B show the location and extent of the source area, groundwater
contour maps, PCE Concentration Maps, and the monitoring well network. :

Investigation of the groundwater volatile organic compound (VOC) plume at the Site was initiated by the
ADEQ in August 1995. On June 30, 2003, Amec Foster Wheeler (fka MACTEC) submitted the Final
Remedial Investigation (RI) Report for the Site. The RI focused on three properties shown on Figure 3:
the Welcome RV Park; the former Hi-Ali Motel; and the Cast (formerly Braswell) property. The greatest
PCE concentration detected, at 200 micrograms per liter (ug/l), was reported in the domestic well at the
Welcome RV Park in 1995. PCE was possibly used by historical dry cleaning operations at the Hi-Ali
Motel and by truck repair at the Cast Property, both of which had septic systems. However, groundwater
PCE concentrations at the former Hi-Ali Motel and Cast properties were much lower than those detected
in water samples from the Welcome RV Park well. Septic systems at the Welcome RV Park property
were also identified as a possible source. The source of the PCE was not identified based on soil and soil
gas sampling.

2.0 SITE CHRONOLOGY

The following table presents a summary of the site chronology amended from ADEQ’s online Tyson
Wash WQAREF Site Summary.

In August, ADEQ collected a groundwater sample from a private drinking water well at
the Welcome RV Park. Analytical results indicated a PCE concentration in the well of 200
ug/l and trichloroethene (TCE) concentration of 6.2 ug/l.

In April, ADEQ installed three groundwater wells in the vicinity of the Welcome RV 1996
Park. ADEQ and La Paz County held a public meeting in the Town of Quartzsite on Sept.
25, 1996. The purpose of the meeting was to inform the community on drinking water and
groundwater issues.

Additional site investigations were conducted between 1996 and 1998. ADEQ 1996
investigated the Welcome RV Park, Hi-Ali property, and the Cast property. Soil and soil 1998
vapor samples were collected at each of the properties in an effort to determine the source
of contamination. Groundwater samples were collected from the private wells on the
properties. ADEQ installed temporary wells to collect groundwater samples.

Tyson Wash WQARF Site 2014 Periodic Site Review 1
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In Maréh; ADEQ installéd (wo additional gr.obundwater‘iévells at thlre‘Site. The Sité was 1998
placed on the WQARF Registry in December 1998 with an eligibility and evaluation score

of 46 out of a possible 120.

In September, ADEQ began the RI. The RI activities included installing five additional 1999
groundwater wells, completion of a health consultation to address the potential risk and
completion of a groundwater flow and transport model.

The health consultation indicated that the health risk from potential exposures at the Site 2000
was within Environmental Protection Agency (EPA) acceptable ranges. ADEQ began
providing bottled water to the residents in December to prevent further exposure to the
contaminants. In addition, signs warning of poor water quality were posted at each
location where public access to the groundwater was possible. In-line water filters were
provided to two residents whom were located on the outer edge of the plume.

In March, ADEQ discontinued to provide bottled water to the residents because residents 2002
within the Tyson Wash WQARF area were connected to the Town water supply. In
October, the draft RI report was completed and submitted for public comment. The report
was finalized in June 2003. ADEQ began an Early Response Action (ERA) at the Site in
August. The ERA was initiated to provide source control and remediate the groundwater
beneath the Site.

ADEQ installed two extraction wells (EW-1 and EW-2) and one injection well (INJ-1) as 2003
part of the pump and treat remediation (P&T) system. The remediation system was
installed and startup began in March. ADEQ evaluated the use of bioremediation to be
used in conjunction with the pump and treat system. After ADEQ's evaluation, it was
determined that bioremediation at the Site was not feasible. A pilot study was completed
in October. The results indicate that the P&T system would be effective at reducing the
contaminants in the treatment area.

Two groundwater monitor wells (QMW-11 and QMW-12) were installed on the Hi-Ali 2004
property in September to determine sources of groundwater contamination.

In September, three additional extraction wells (EW-3, EW-4, and EW-5) and one 2005
injection well (INJ-2) were installed at the Site as an expansion to the treatment system in
order to obtain capture of the contamination plume.

In the May sampling event, the highest concentration of PCE and TCE in groundwater 2007
beneath the site was 130 pg/l and 4.0 pg/l, respectively. At the end of November, the
remote monitoring system, known as the AlarmAgent, failed. This resulted in an
automatic system shutdown.

The Alarm Agent was off-site for upgrades/repairs twice during the year. In mid-May, the 2008
unit was removed and sent for repairs after a voltage spike caused it to lose programming.
The unit was returned and re-installed in mid-June. Well EW-2 was taken offline, and the
other wells were adjusted so the total pumping rate was between 7.5 and 8.0 gallons per
minute (gpm).

The P&T system continued to operate as the selected remedy. Some minor maintenance 2009
problems were encountered with the flow meter and the occurrence of algae in the holding
tank. On July 30th, ADEQ issued a ROD that documented the long-term plan of action to
remediate the site. Due to budget constraints, groundwater sampling was temporarily
suspended until funding was available.

Tyson Wash WQARF Site 2014 Periodic Site Review 2
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Noted Events o ' - et ~ Date

The P&T system continued to operate and has reduced PCE and TCE contamination in the 2010
treatment area. During the sampling event conducted in November, the highest
concentrations of PCE and TCE detected in groundwater beneath the site were 49 pg/l and
2.5 ng/l, respectively.

Due to declining injection capacity, injection well # 2 (INJ-2) was re-drilled in October to
increase the injection capacity by increasing the screen length. After re-drilling of INJ-2,
the P&T system was pumping at a rate of approximately 10 gpm, and approximately 4,800
gallons per day (gpd). Prior to the re-drilling of INJ-2, the P&T system was pumping
approximately 8 gpm and approximately 3,500 gpd.

In the November groundwater sampling, PCE was detected in EW-5 at a concentration of
12 pg/l. A previous sample collected from EW-5 in December 2008 did not detect PCE
above | pg/l. EW-5 is the northernmost extraction well in the P&T system. A pump was
installed in extraction EW-5 in December.

The P&T system continued to operate and reduced PCE and TCE contamination in the 2011
treatment area. At the time of the April sampling event, the highest concentrations of PCE
and TCE detected in groundwater were 48 ug/l and 1.8 pg/l, respectively.

In order to monitor the northerly movement of the groundwater contamination plume,
monitor well QMW-14 was drilled approximately 100 feet north of EW-5. The initial
sample collected from QMW-14 in May detected PCE at 1.9 pg/l.

The groundwater sampling still indicates movement of the plume to the north. The 2012 2012
groundwater sample collected from QMW-14 detected PCE at a concentration of 3.0 pg/l.
Currently, EW-3, EW-4 and EW-5 are pumping. One additional round of groundwater
sampling was conducted.

Due to declining injection rates, INJ-2 was re-developed in March to increase the injection
capacity. Prior to the re-drilling of INJ-2, the P&T system was pumping approximately 8
gpm and approximately 3,000 gpd. After the re-development of INJ-2 the P&T system
was pumping at a rate of approximately 9 gpm, and approximately 4,400 gpd.

Due to declining injection rates of INJ-1, INJ-3 was installed in November 2012, replacing
INJ-1, to increase the injection capacity. Prior to the installation of re-drilling of injection
INJ-3, the P&T system was pumping approximately 8 gpm and approximately 3,400 gpd.
After installation of INJ-3, the P&T system was pumping at a rate of approximately 9.1
gpm, and approximately 4,000 gpd.
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Noted Events Date

The March groundwater sampling still indicates movement of the plume to the north. The 2013
groundwater sample collected from QMW-14 detected PCE at a concentration of 3.2 pg/l.
EW-3, EW-4, and EW-5 are pumping. One additional round of groundwater sampling was
conducted in October.

An ISCO pilot test was installed in April to inject a low concentration of a catalyzed
hydrogen peroxide (H,0,) reagent, at a low injection rate, to decrease concentrations of
PCE in the groundwater. The baseline PCE concentration for monitor well QMW-3 was
75 ug/L. The QMW-3 PCE concentrations for the samples collected on May I, May 10,
and May 24, 2013 were 33 pg/L, 31 ug/L, and 27 ug/L, respectively. The results indicated
an initial 64 percent decrease of PCE concentrations during the pilot test. The baseline
TCE concentration of 3.3 ug/L was decreased to <l pg/L on May 24, 2013. The ISCO
pilot test operated until May 28 and was decommissioned and removed from the Site on
June 3.

Due to a decrease in concentrations as a result the ISCO pilot test, a full scale ISCO 2014
system was placed in operation on June 5, 2014. EW-3, EW-4, and EW-5 pumped through
June 2, 2014. EW-3 and EW-4 were then turned off prior to the full scale ISCO startup
phase and equipped for chemical oxidant injection. EW-5 continued to be pumped at a low
rate for hydraulic control with the water treated by chemical oxidants prior to injection to
INJ-2 and INJ-3. By installing the full scale ISCO remediation system, ADEQ has the
objective of achieving the groundwater remedial goal and closure of the site in a shorter
timeframe than the continued operation of the P&T system. During the period of
December 31, 2013 to December 22, 2014, EW-3, EW-4, and EW-5 pumped, treated and
re-injected approximately 636,677 gallons of groundwater. An estimated 2.52 pounds of
PCE have been removed by the P&T system since its startup on April 7, 2003.The full
scale ISCO system was operational from June 5, 2014 through December 31, 2014 with
planned operation through at least June 30, 2015.

Due to an unexplained chemical reaction, there was a minor release of chemical oxidants
on August 7, 2014. The chemical oxidants quickly degraded to hot water and there was no
risk to public health or safety. System modifications were put in place to prevent future
releases.

3.0 BACKGROUND

3.1 Physical Characteristics

The Site contaminated groundwater plume is bounded by W. Sunset Street to the north, Oregon
Avenue to the west, Main Street (Business I-10) to the south, and N. Central Boulevard (SR-95) to
the east in the Town of Quartzsite (Quartzsite), Arizona. The known groundwater contamination
exists northwest of the intersection of State Hwy. 95 and Business Route I-10. A site map is
provided as Figure 1 in Appendix B.

Subsurface soils at the Site consist of two main units. Interbedded layers of well-cemented gravel,

sand, silt, and clay exist from approximately ground surface to 70 feet below ground surface (bgs).
Below 70 feet the soils consist of silty clay to clay, with the estimated clay percentage ranging from

Tyson Wash WQARF Site 2014 Periodic Site Review 4
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3.2

3.3

50 percent to nearly 100 percent. The groundwater system in the vicinity of Quartzsite consists of a
shallow and a deep aquifer. The shallow aquifer exists from approximately 45 to 70 feet bgs. The
depth to groundwater in the deep aquifer is encountered at approximately 400 to 500 feet bgs. The
shallow aquifer beneath the Site has been impacted‘ by PCE and TCE contamination.

As of November 2014, the depth to the shallow groundwater aquifer beneath the Site ranges from
approximately 34 to 41 feet bgs. Groundwater levels have risen an average of 10.24 feet since May
2000 and were at the highest measured levels by November 2014. In March 2002, the direction of
groundwater flow was to the north/northeast. In September 2003, the direction of groundwater
flow was to the north. Quartzsite is currently providing water and sewer to the residents within the
Site. Due to the residents receiving Quartzsite water, their private well use has declined. The
decline in use of the water in the shallow aquifer may be the reason the direction of groundwater
flow is towards the north/northwest along Tyson Wash and why water levels are rising. Figure 2 is
a groundwater elevation hydrograph for the Site wells and Figure 3 provides the April 2014
groundwater elevations (Appendix B).

Land and Resource Use

The Site includes approximately twelve acres of low density residential and commercial properties.
Land use within the Site includes residences, a mobile home park, a restaurant, and a former hotel.
Future land use within the general Site area is expected to remain similar, but increase in density.
The Quartzsite General Plan proposes a commercial development node at the intersection of
Business Loop I-10 and Highway 95, just outside the southeast boundary of the Site.

History of Contamination

In August 1995, ADEQ collected a groundwater sample from the private drinking water well at the
Welcome RV Park. Analytical results indicated PCE concentrations in the well at 200 pg/l and TCE
concentration at 6.2 pg/l, which are above the AWQSs of 5.0 ug/l for PCE and TCE. This triggered
additional investigation to identify the source(s) and extent of the contamination. The RI was
completed in 2003; however, groundwater wells QMW-11 and QMW-12 were installed at the Hi-
Ali Motel property in September 2004 to evaluate the potential source and groundwater well
QMW-14 was installed during May 2011 as a downgradient sentinel well.

In addition to PCE, the RI also identified TCE, cis-1,2-dichloroethene (c-1,2-DCE), and 1,1-
dichloroethene (1,1-DCE) as additional COCs. Of these, only TCE has been detected slightly above
the AWQS of 5.0 pg/l and only in samples collected from wells QMW-1, QMW-3, QMW-4, and
the Welcome RV Park Well. TCE has not been reported above the AWQS in a monitoring or
domestic well since 2006.

Tyson Wash WQARF Site 2014 Periodic Site Review 5
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34

3.5

Initial Response

As an ERA in 2003, ADEQ constructed a pilot P&T system consisting of extraction wells EW-1
and EW-2 and injection well INJ-1. The extracted groundwater was treated below AWQSs and
injected into the aquifer by way of INJ-1. The primary objective of this P&T system was to
decrease groundwater PCE and TCE concentrations in the Welcome RV Park well. A bench scale
bioremediation treatability study was also performed. The results of the treatability study indicated
that bioremediation would eventually achieve the remediation goals; however, due to the
hydrogeologic conditions it was determined that implementation was not feasible. In September
2005, the pilot P&T system was expanded to a full-scale P&T system which included the addition
of three extraction wells (EW-3 through EW-5) and an upgradient injection well (INJ-2). The full-
scale P&T system operated as an ERA until June 2009 when it was selected as the groundwater
remedy for the ROD. During the ERA period, an estimated 6,104,727 gallons of water were
pumped and treated and an estimated 1.27 pounds of PCE were removed from the aquifer. PCE
concentration decreases were recorded as follows:

o QMW-1: 98 ug/l (9/28/05) — 5.2 pg/l (12/10/08)
o QMW-3: 200 pg/l (12/07/05) — 44 ug/l (12/10/08)
e  Welcome RV Park: 200 pg/l (11/09/05) — 30 pg/l (12/12/08)

- Basis for Taking Action

The PCE contamination currently appears to be limited to groundwater in the upper aquifer located
at approximately 30 to 70 feet bgs. This aquifer was used as a source of drinking water for the area.
There are 544 registered private wells within an approximately one-half mile radius of the Site.
Nineteen privately owned wells are located within or on properties located immediately adjacent to
the Site. Seven of the wells have been impacted by the VOC plume under investigation by ADEQ.
An additional nine wells are considered to be threatened by the plume. The residents in the area are
connected to the Quartzsite water supply system. A human health consultation was completed for
the Site in October 2000. Based on this report, signs warning of non-potable water were posted at
locations where public access to contaminated water is possible (e.g., outdoor spigots). Drinking
water is provided by Quartzsite and must meet all state and federal drinking water standards.
Groundwater from the impacted wells may be used for irrigating yards and trees. The lower aquifer,
500 feet bgs, has shown no evidence of contamination to date. The residents no longer need to use
their wells as a drinking water supply. However, there are Quartzsite drinking water wells installed
in the deeper regional aquifer located approximately 0.5 miles downgradient of the PCE plume
boundary. Due to possible well construction issues, should the PCE plume migrate to these wells
they may represent a contaminant migration pathway to the regional drinking water supply aquifer.
The basis for taking remedial action is to remove PCE from the aquifer to below the AWQS of 5.0
ug/l and to prevent migration of the PCE plume to the regional drinking water wells.

Tyson Wash WQARF Site 2014 Periodic Site Review 6
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4.0 REMEDIAL ACTIONS

The Site has undergone extensive investigation to characterize the nature and extent of contamination and
to manage the effectiveness of the remedial activities. ADEQ completed the RI Report (2003) and the
Feasibility Study (FS) Report (2007). The RI Report established the nature and extent of contamination;
identified current and potential impacts to public health, welfare, and to the environment; identified
current and reasonably foreseeable uses of land and waters of the state; and obtained and evaluated
information necessary for identification and comparison of alternative remedial actions. The FS Report
used the information collected for the RI to identify a reference remedy and alternative remedies that
appeared to be capable of achieving the remedial objectives (ROs) (2003). The remedial actions were then
evaluated based upon a comparison criteria that selected a remedy that complied with Arizona Revised
Statute (A.R.S.) §49-282.06.

ADEQ used the evaluation of remedial alternatives in the FS Report to choose a remedial method. ADEQ
then prepared a Proposed Remedial Action Plan (PRAP) that included a description of the chosen remedy,
how the remedy would achieve each of the ROs identified in the RI Report, how accomplishment of the
ROs identified would be measured, and a description of the use of the remediated water as defined in
AR.S. §49-287.01 (2008).

4.1 Remedy Selection - Record of Decision

The ROs established for the Site are to protect the public and the environment from exposure to
COCs via land or groundwater use. The ROs identify a resource that, without remedial action,
would be lost or threatened due to the presence of a contaminant within that resource.

The Selected Remedy to meet the ROs was groundwater P&T with the primary objective of
containing plume migration while removing contaminant mass. Contaminant mass was removed
using GAC treatment and the treated water was used to flush impacted groundwater toward the
extraction wells. The remedial approach was operating as designed; however, mass removal was
proceeding slowly and as of December 2013, it was estimated that an additional 10 years of
operation may be required to achieve the remedial goals and closeout of the Site. In June 2014,
ADEQ temporarily replaced the GAC treatment with ISCO treatment to expedite cleanup of the
Site.

More specifically, the ROs for Land Use and Groundwater Use and the Metrics established to
measure progress toward the ROs are as follows (2003):

Tyson Wash WQARF Site 2014 Periodic Site Review 7
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4.2

Land Use

Remedial Objective (RO):

Established Metric:

Established for those properties known to be
contaminated with a hazardous substance. However,
laboratory analyses of soil samples and soil gas
samples have not definitively identified areas of soil
contamination within the Site. VOCs in the soil may

Since there is no evidence of soil contamination
present above soil remediation levels in the areas that
have been investigated, an RO for land use is not
warranted.

have been present at one time, but now have
appeared to have volatilized, degraded, or dispersed
into the groundwater or environment after they were

released.

Groundwater Use

Remedial Objective (RO):

Rationale for RO:

Established Metric:

Lost or impaired use of potable
water by private well owners. To
protect, restore, replace, or otherwise
provide a water supply for potable use
by private well owners outside the
current plume boundaries of the Site if
the current use is impaired or lost due
to contamination from the Site.

This RO is applicable until
Town of Quartzsite water
service connections can be
confirmed.

Provide alternate drinking water
supply until Town of Quartzsite
water service connections were
confirmed. This included
provision of bottled water. This
was performed up until March
2002.

Lost or impaired use of non-potable
water by private well owners outside
the plume boundaries — After the
Town water connections are
confirmed, to protect, restore, replace,
or otherwise provide a water supply
for non-potable use by private well
owners outside the current plume
boundaries of the Site if the current
use is impaired or lost due to
contamination from the Site.

This RO is needed for as long as
the wells are used for non-
potable purposes and their use is
threatened, impaired, or lost as a
result of contamination from the
Site.

Preventing plume migration to
sentinel well QMW-14 and
decreasing PCE concentrations
in Site wells below the AWQS
of 5.0 pug/l.

The protection of threatened groundwater will continue for as long as the need exists, the resource
remains available, and PCE contamination threatens use of groundwater.

Remedy Implementation

The Selected Remedy consists of the P&T system modified to include ISCO and a program of
groundwater monitoring activities to evaluate the achievement of the ROs. The Selected Remedy is

operated to achieve the following:

e best assure the protection of the public health and welfare,

e best assure the protection of the environment,

e to the extent practicable, provide for the control, management, and cleanup of the PCE

contamination, maximizing beneficial use of the groundwater; and
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e be reasonable, necessary, cost-effective, and technically feasible.
4.2.1 Groundwater Remediation System
4.2.1.1 Pump-and-Treat Remediation System Operation and Maintenance, System Design

The O&M of the P&T system is performed by Amec Foster Wheeler. Using this data, Amec
Foster Wheeler tracks and calculates selected performance parameters (influent/effluent
concentrations, volume of water treated, pounds of contaminants removed, etc.) which are then
published in Operation, Maintenance & Monitoring Reports that are submitted semi-annually or
annually to ADEQ.

The P&T system that operated from 2003 to June 2014 initially consisted of two extraction wells
(EW-1 and EW-2) and one injection well (INJ-1). Groundwater was pumped at approximately
4.0 gpm and treated to below AWQSs by a single 250-pound GAC unit prior to gravity
reinjection to INJ-1 (see Appendix A, results for sample EFF). The P&T system was expanded in
2005 to include three additional extraction wells (EW-3, EW-4, and EW-5), an additional
injection well (INJ-2), and an additional 250-pound GAC unit. The pumping rate was increased
to approximately 7 to 8 gpm and the system operated 10 hours per day, approximately one hour
on and two hours off to allow treated water to gravity drain to INJ-1 and INJ-2. During 2012,
INJ-3 replaced INJ-1 and the pumping rate was increased to approximately 9 gpm on the same 10
hour per day operating schedule. INJ-1 and INJ-2 were subsequently taken off-line due to non-
detectable concentrations of PCE and pumping of EW-3, EW-4, and EW-5 continued until June
2014. The treated water is gravity injected to injection wells via a 500-gallon equalization tank
(see Photographs in Appendix C). To prevent overfills of the equalization tank, operation of the
system is controlled by two components as follows:

1. An analog timer system that turns the pumps off per the programmed schedule; and,

2. Ahigh level float switch in the tank that shuts down the pumps when the maximum water
level is reached. Power is re-stored to the pumps when the water level drops below the
maximum level.

There is also a notification system known as an AlarmAgent that notifies Amec Foster Wheeler if
the system shuts down due to a power disruption. Amec Foster Wheeler can remotely shut down
and turn on the system using the AlarmAgent.

P&T system O&M was generally performed monthly and consisted of checking system
operation, measuring pumping rates, and measuring total volume of water pumped and treated
during the month. Water samples were collected on a quarterly basis from the lead GAC vessel
influent (sample INF), lead GAC vessel effluent (sample INT), and the secondary GAC vessel
effluent (sample EFF) to evaluate PCE mass removal and breakthrough of the GAC unit. When
sample results indicated that PCE concentrations exceeded the AWQS of 5.0 pg/L in sample INT,
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the lead GAC unit was removed and the GAC regenerated, the secondary GAC unit was moved
to the lead position, and the new GAC unit was placed at the secondary position. The GAC was
provided and regenerated by Siemens. Photographs of the P&T system are provided in Appendix
C.

4.2.1.2 ISCO Remediation System Operation and Maintenance, System Design

The groundwater remediation goal is to have PCE concentrations below the AWQS of 5.0 ug/L
in monitoring wells and production wells, which are the point-of-compliance wells. The existing
P&T system was performing as designed by controlling downgradient migration and removing
PCE mass. A full-scale EN Rx, Inc. (EN Rx) SmartFOCIS™ ISCO remediation system (ISCO
system) was designed and built in 2014 based on the results of the ISCO pilot test that was
performed during 2013. The ISCO system is intended to augment the modified P&T system with
the objective of achieving the groundwater remedial goal and closure of the Site in a shorter
timeframe than the continued operation of the P&T system.

EN Rx is able to apply reagents a variety of ways. For the Tyson Wash design, EN Rx provided
the SmartFOCIS™, with the anticipated operational duration being approximately twelve months.
The anticipated benefits of using the continuous flexible SmartFOCIS™ over standard aqueous
batch injections are:

e Slower injection offers more control, less forcing of reagents. ‘

e More oxidant can be loaded and more contact can be achieved without the limitation of time
and building up of pressure.

e A longer injection time allows more matrix diffusion thus limiting rebound.

e Less initial time onsite and less manpower over the course of the project with better
operational monitoring.

e Injection may be programmed and adjusted with the existing P&T system to
enhance dispersion.

Based on the results of the pilot test, the radius of influence was no less than 25 feet. Therefore,
the full-scale well spacing is approximately 50 feet. Using available space along Washington
Avenue, the injection well layout was placed within the core of the plume (Figure 3). As VOC
concentrations decrease in this area, VOC concentrations are expected to decrease in the outlying
area. Additionally, it is expected that oxidant injection into this zone will propagate outward with
time. The treatment was designed to be robust with respect to the central source plume. The
system designed by Amec Foster Wheeler and EN Rx consists of 12 injection points shown on
Figure 3; previously installed ISCO-1 and ISCO-2 (deep intervals only), existing EW-3 and EW-
4, and eight (8) new injection points designated as ISCO-3 through ISCO-10.

The planned operation period is through June 2015. The EN Rx reagent™ consists of 35%
strength H,O, that is delivered as follows: ’
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4.2.2

Months 1-3: 6,000 pounds per month (Ibs/month)
Months 4-6: 4,000 Ibs/month
Months 7-12: 2,500 lbs/month

The H,0, is delivered to the subsurface from a 300-gallon chemical resistant tote using adductors
and diluted with potable water to approximately 2% - 4% strength. During the operation period,
the EN Rx additives Synergist-D™ (activator/catalyst) and SSO™ are periodically added to
optimize the oxidation of the COCs. During the first month of operation (June 6, 2014 — July 7,
2014), un-catalyzed H,O, was injected to “burn” natural oxidant demand in the soils. This was
done to conserve the EN Rx additives. Two SSO™ treatments, each consisting of 200 Ibs of
SSO™, were scheduled for October and December 2014. Based on the H,0, delivery schedule,
site visits to fill the chemical delivery tank and mix EN Rx additives were scheduled once weekly
for the first month of operation, twice monthly for the next two months of operation, and then
once monthly thereafter. Contingency visits are performed as necessary to address shut downs,
make system repairs, and to make up chemical delivery in the event operation time was lost.
ISCO system monitoring and remote operation is provided by a website developed by EN Rx.
The system operation log through December 23, 2014 is provided on page 19.

Well EW-5 continues to be operated at a rate of approximately 2 gpm during the remedial period
to provide downgradient plume control and facilitation of EN Rx reagent migration to this area.
The GAC treatment was removed and EN Rx chemical oxidants are mixed at a 3% solution with
the water pumped from EW-5. This is expected to immediately oxidize the low concentration of
PCE. The oxidant enriched water is then gravity fed to INJ-2 and INJ-3 through the equalization
tank, thus delivering oxidant to the upgradient edge of the plume. Operation of EW-5 is timed to
the SmartFOCIS™ operation schedule. Photographs of the ISCO system are included in
Appendix C.

Groundwater Monitoring Program

Groundwater monitoring activities began in 1997 and increased in scope as additional monitoring
wells and other wells were added to the monitoring network. Since 1999, the groundwater
monitoring activities for the Site have been performed by Amec Foster Wheeler. The following
are the current activities that occur with regards to the groundwater monitoring program:

Semi-annual groundwater level measurements;

Semi-annual groundwater quality sampling;

Maintenance of the remediation systems;

Submittals of electronic data for inclusion in the groundwater database maintained by
ADEQ; and,

5. System OM&M reporting.

Lol e

Historically, approximately 38 wells have been included in the groundwater monitoring program,
including 14 groundwater monitoring wells, five remediation extraction wells, and 19 private
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wells. With time, wells have been removed from the groundwater monitoring program because
they are either inaccessible or are located outside the identified plume boundaries. Currently, the
groundwater sampling program includes seven monitoring wells, three remediation wells, and
three private wells, for a total of 13 wells.

4.3 Operation and Maintenance Costs

The P&T system O&M activities consist of routine system O&M and groundwater monitoring of
the remedy extraction wells and monitoring well network, and up until March 2014 included P&T
system influent and effluent monitoring. ADEQ has assumed the cost for P&T system O&M. The
costs incurred by ADEQ include costs for the O&M and influent/effluent monitoring prior from
2009-2014, as well as the cost for routine groundwater monitoring of extraction wells and the
monitoring well network. The following table compares the projected costs versus the actual costs
for ADEQ’s expenditures for the Site from 2009 through 2014.

o - Costs | Actual ADEQ
Time Period | Estimatedin | Expenditure -
o | meroD |-
$§§§12%?%r $78,278 $31,578.42
FY 2011 $82,191 $60,034.64
FY 2012 $86,301 $30,771.19
FY 2013 $90,616 $141,764.46
FY 2014 $95,147 $199,087.25
J“ly'ggfjmber $30,500 $102,975.50
Totals $463,033.00 | $566,211.46

The actual ADEQ expenditures for FY 2010-2012 were less than the budgetary estimates due to
annual groundwater monitoring being performed twice annually instead of quarterly (includes
reporting). The actual ADEQ expenditure for FY 2013 was more than the budgetary estimate due to
costs associated with installation and performance of the ISCO pilot test, which was not included in
the ROD budgetary estimate. The actual ADEQ expenditure for FY 2014 was more than the ROD
budgetary estimate due to costs associated with installation and startup of the full-scale ISCO system,
which was also not included in the ROD budgetary estimate. The actual ADEQ expenditure for the
first half of FY 2015 (July-December 2014) is higher than the ROD budgetary estimate due to O&M
costs for the full-scale ISCO system and implementation of a quarterly groundwater monitoring
program. It should be noted that the total life-cycle cost for the remedy from June 2009 through
December 2032 presented in the ROD is $1,629,980.00. The expected expenditure for the second half
of FY 2015 (January-June 2015) is $126,260.30. Fiscal Year 2016 may involve continued operation
of the ISCO system or implementation of a post-remediation groundwater monitoring program.
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Worst-case expenditure for FY 2016 is estimated as $230,000. The ISCO system is expected to result
in site closeout by June 2017, which is earlier than the ROD estimate of December 2032. Should FY
2017 involve just a quarterly post-remediation groundwater monitoring and reporting program and
Site closeout, the estimated FY 2017 expenditure is $38,000. The total estimated cost for the remedy
O&M, monitoring, reporting, and site closeout from July 2009 to June 2017 is $960,471.76. The
ISCO system is expected to result in Site closeout at an earlier date and lower cost than what was
presented in the ROD.

5.0 PROGRESS SINCE LAST REVIEW

Operational and overall review of this project is conducted on an ongoing basis by ADEQ and its
consultants. This is the first PSR performed for the Site and this section is not applicable at this time.

6.0 PERIODIC SITE REVIEW PROCESS

The following sections describe the process, data gathering, and findings of this PSR.

6.1

6.2

Administrative Components

This first PSR was conducted by the ADEQ’s project management team and assisted by Amec
Foster Wheeler. The PSR consisted of community notification, document review, data review,
review of incidents, human health risk assessment, and site inspection. This work was initiated on
October 6, 2014 at a kick-off meeting consisting of Mel Bunkers, Tyson Wash WQARF Site
Project Manager, Scott Green, Remedial Projects Unit Manager, and James Clarke, PG, Amec
Foster Wheeler Project Manager. Components of the PSR process are discussed in the following
sections and include: community notification and involvement, document review, data review, site
inspection, and site interviews.

Community Involvement

This PSR is for a five-year term that refers to the approximate period of time between the
publication of the ROD and this PSR. ADEQ will determine the appropriate time for the next
review, which may be more or less than five years.

Public response interview sessions were not required for this PSR. A PSR questionnaire was sent to
the Quartzsite Town Manager on December 23, 2014, the Amec Foster Wheeler Project Manager
on March 3, 2015, and the ADEQ Waste Programs Division, Remedial Projects Section Manager
on March 17, 2015. A copy of the completed questionnaire is included in Appendix D.

ADEQ will publish a public notice of the PSR in the Parker Pioneer on May 6, 2015. A copy of the
notice is included in Appendix E.
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6.3 Document Review

Background documents selected for review focused primarily on action taken during the period of
this PSR, to evaluate the Site status, details of the remedy implementation, and progress toward
meeting the ROs and goals. Section 12.0 provides a list of the most significant documents reviewed
such as the ROD, operational reports, groundwater monitoring reports, and hydrogeologic studies.
Based on the review of these documents, the following sections describe the findings of this PSR.

6.4 Data Review

Selected available Site references (see Section 12.0) were reviewed to evaluate the progress of
remediation in general terms and to assess whether the P & T system and groundwater monitoring
program were meeting the ROs (see Section 4.1).

6.4.1 Evaluation of RO Metrics

The goals of each RO detailed in Section 4.1 of this PSR have been met or there is significant
progress towards meeting the RO.

6.4.2 Evaluation of P&T Remediation System Performance

The P&T system has been in operation since April 7, 2003 and is intended to control migration of
the PCE plume beyond sentinel well QMW-14, remove dissolved PCE mass, and decrease the size
of the PCE plume. Prior to installation of the full scale P&T remediation system, the PCE plume
covered an area of approximately 8.2 acres extending from QMW-1 on the south, QMW-2 on the
east, QMW-10 on the north, and QMW-7 on the west (see Figure 4 in Appendix B). Since the full
scale P&T system was started in 2005, approximately 10,517,536 gallons of groundwater have been
pumped, treated, and re-injected to the aquifer. By March 2013, the combination of groundwater
extraction/treatment and flushing with treated water had decreased the areal extent of the plume
above the AWQS of 5.0 ug/L to approximately 2.4 acres; approximately 71% (see Figure 6 in
appendix B). The PCE concentrations in well QMW-3, located at the head of the current plume, has
decreased from a maximum of 160 pg/L to 75 pg/L. The volume of water pumped and treated daily
and the ultimate operation of the P&T system was primarily influenced by the volume of water that
could be injected back to the aquifer via INJ-1 and INJ-2. Between 2005 and 2010, groundwater
pumping was generally limited to nine hours per day at a combined pumping rate of seven gpm. In
March 2008, EW-2 was extracting non-impacted groundwater and was taken off-line and the
pumping rates in EW-3 and EW-4 increased. In April 2010, the pump in EW-1 failed which was
also extracting non-impacted groundwater, EW-1 remained offline. The rising water levels
eventually submerged the screen for INJ-1 and reduced the available screened interval above the
water table in INJ-2, further decreasing the operating time and efficiency for the P&T remediation
system. During October 2010, INJ-2 was modified with a screened interval of 20-70 feet bgs. This
modification resulted in the combined pumping rate from EW-3 through EW-5 being increased
from 7.0 gpm to between 9.0-10.0 gpm and an average daily pumping rate between 3,700 and 4,300
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gpd. However, treated water was still being injected to INJ-1. By October 2012, the combined
average daily pumping rate had decreased to approximately 3,000 gpd. In order to increase the
pumping rate, injection well INJ-3 was installed to replace INJ-1 on November 5-6, 2012. The
pumping rate from EW-3 through EW-5 was varied between 9.0 gpm and 12.0 gpm, with a
pumping rate of approximately 9.3 gpm providing the maximum average daily pumping rate of
approximately 4,500 gpd by April 2013. The ISCO pilot test was implemented in April 2013 and
the pumping rate was reduced to 7 gpm through November 2013 while EW-3 was off-line. EW-3
was placed back on-line during November 2013 and the pumping rate increased to approximately 9
gpm. The P&T system remained in full operation until April 21,2014 when EW-3 and EW-4 were
taken off-line to accommodate ISCO injection equipment. EW-5 remained operational for
downgradient hydraulic control. Operational records for the P&T system since June 2009 (see
Appendix F).

Observations and comparisons were made of the change in estimated aerial extent of the PCE
plume as well as a review of maximum PCE concentration values for selected groundwater
monitoring events (see Appendix A). The selected events included December 2005 (the first
comprehensive regular groundwater monitoring event following installation of the full P&T
system), January 2010 (the initial groundwater monitoring event during the period of this review),
and March 2013 (the last comprehensive groundwater monitoring event prior to ISCO pilot testing)
(see Figures 4, 5, and 6 of Appendix B).

For the pre-ISCO portion of the review period (January 2010 through March 2013), the P&T
system performance was primarily evaluated by changes in PCE concentrations in wells QMW-3,
QMW-4, QMW-8, QMW-14, EW-3, EW-4, EW-5, and Rhoades East. Based on this review, the
PCE concentrations detected in samples from these wells changed as follows:

P&T System PCE Concentration Changes
Well I.D January 2010 March 2013 % Change
QMW-3 63 ug/L. 75 pg/L. +19%
QMW-4 38 ug/L 6 ug/L -84%
QMW-8 15 pg/L 21 pg/L +40%
QMW-14 1.9 pg/L! 3.5 pg/L +84%
EW-3 26 pg/L? 18 pg/L 31%
EW-4 52 ug/L’? 59 ug/L +14%
EW-5 51 pg/L’ 39 pg/L -24%
Rhoades 34 pg/L 12 pg/l. -65%
East

Well QMW-14 was first sampled on May 25, 201 1.
>Wells EW-3 and EW-4 were sampled on April 27, 2010.
*Well EW-5 was sampled on October 20, 2010.

Well QMW-3 is regarded as being located at the “head” of the plume and is influenced primarily by

pumping of EW-3 and EW-4. PCE concentrations increased in QMW-3 as PCE concentrations
decreased in further upgradient well QMW-1, thus indicating that the P&T system was performing

Tyson Wash WQARF Site 2014 Periodic Site Review 15



Arizona Department of Environmental Quality

as designed. Well EW-3 is located on the eastern edge of the PCE plume and is drawing low
concentration groundwater from the east. Therefore, PCE concentrations steadily decreased in EW-
3. Well QMW-4 is located cross-gradient (east) of the extraction well network and is influenced
primarily by EW-3 and EW-4. PCE concentrations decreased in QMW-4 as PCE concentrations
decreased in EW-3 and increased in EW-4, thus indicating that the system was successfully
removing dissolved PCE from the area of QMW-4. The Rhoades East well is located near the
western edge of the plume and is influenced primarily by EW-4 and EW-5. The decreasing PCE
concentration in this well with time demonstrates that EW-4 and EW-5 were drawing the plume
toward the extraction wells. Well QMW-8 is located near the northeast corner of the plume and is
influenced primarily by EW-5. The increased concentrations indicate that impacted water was being
drawn from the east toward EW-5. Though PCE concentrations increased during the period of
January 2010 to March 2013, the concentrations did not exceed the AWQS of 5.0 ug/L. The P&T
system was achieving the objective of controlling plume migration, removing dissolved PCE mass,
and decreasing the size of the plume. During the past five years, the period of this review, the P&T
system has removed approximately 1.4 pounds of dissolved PCE. From April 7, 2003 to December
22,2014, the P&T system has removed an estimated 2.52 pounds of dissolved PCE.

6.4.3 Evaluation of the ISCO Remediation System Performance

The ISCO remediation system was started in June 6, 2014 to expedite remediation of the Site. The
performance of the ISCO remediation system is measured by the following: the mass of oxidants
delivered per design; changes in oxidation/reduction potential (ORP) in wells within and near the
treatment area; and changes in PCE concentrations with time during operation. The operational
period is twelve months through June 2015. The EN Rx reagent is delivered as follows:

Months 1-3: 6,000 Ibs/month
Months 4-6: 4,000 Ibs/month
Months 7-12: 2,500 Ibs/month

During the planned ISCO remediation system operational period, 45,000 pounds of 35% strength
H,0, are scheduled to be delivered to the injection well network. The goal for the ISCO system was
to deliver 30,000 Ibs (3,000 gallons) of H,O, for the first six months of operation. With the addition
of the H,0, on December 22, 2014, approximately 30,000 Ibs of H,O, had been added through
December 2014. The ISCO system was approximately 2,500 Ibs (250 gallons) behind schedule.
Starting with the January 13, 2015 O&M event, the system will be set to deliver 2,500 Ibs (250
gallons) of H,O, per month as scheduled (approximately 8 gallons per day).

The second performance metric is monitoring of changes in ORP in groundwater wells within the
treatment zone. Positive ORP is an indicator that oxidation is occurring and an increase in ORP
relative to baseline indicates that the reagent is migrating to that particular well and that active
oxidation is occurring. The baseline ORP readings were measured in April 2014. The following
chart shows changes in ORP with time through November 25, 2014 in wells QMW-3, QMW-4,
QMW-8, QMW-14, and Rhoades East (see Figure 3 for locations). QMW-3 is located within the
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injection well network, wells QMW-4 and Rhoades East are located cross-gradient to the injection
well network, and wells QMW-8 and QMW-14 are located downgradient of the injection well
network with QMW-14 being the furthest downgradient sentinel well.
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Samples from QMW-3, QMW-8, and Rhoades East have been detected with PCE above the AWQS
of 5.0 pug/L since April 2014. ORP increased in the measured monitoring wells from baseline. The
decrease in ORP between peak measurements in July 2014 and the November 25, 2014 monitoring
event is possibly due to the operational issues that occurred during this time period. However, the
data confirms that the reagent is migrating to the wells within the treatment zone.

The third performance metric is changes in PCE concentrations with time during operation of the
ISCO system (Appendix A). Observations were made of the change in estimated aerial extent of the
PCE plume as well as a review of maximum PCE concentration values for selected groundwater
monitoring events. The selected events included April 2014 (pre-ISCO groundwater monitoring
event), August 2014 (the first ISCO performance quarterly groundwater monitoring event), and
November 2014 (the second ISCO performance quarterly groundwater monitoring event) (see
Figures 7, 8, and 9 of Appendix B). Since April 2014, the ISCO system has decreased the apparent
size of the PCE plume. Most noticeable are the changes in the core of the plume, which is
represented by PCE concentrations above 20 ug/L. The core of the plume is no longer continuous
and has been divided into two smaller areas around QMW-3 and EW-5 (see Figure 9).
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For the ISCO operation period from June 2014 through December 2014, system performance was
primarily evaluated by changes in PCE concentrations in wells QMW-3, QMW-4, QMW-8, QMW-
14, EW-3, EW-4, EW-5, and Rhoades East. The following concentration versus time graph presents
changes in PCE concentrations since the ISCO pilot test that was completed in May 2013.
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Since startup of the full-scale ISCO system in June 2014, PCE concentrations decreased since the
pre-ISCO baseline sampling event. However, the trends presented by this PSR are represented by
only two data points since startup. Based on review of data collected since April 2014 (pre-ISCO
baseline samples), the PCE concentrations detected in samples changed as follows:

PCE Concentration Changes
Well LD April 2014 November 2014 % Change
QMW-3 80 pg/L 66 pug/L -18%
QMW-4 45 pg/L 3.1pg/L -31%
QMW-8 22 pg/L 16 pg/L -38%
QMW-14 3.5ug/L 23 pug/L -34%
EW-3 13 pg/L <1.0 ug/L -100%
EW-4 44 ng/L <1.0pg/lL -100%
EW-5 49 ug/L 37 pg/L -24%
Rhoades 13 pg/L 8.7 ug/L -33%
East

- Well QMW-3 is regarded as being located at the “head” of the plume due to samples collected
being the highest PCE concentrations of the well network. As shown in the concentration versus
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6.5

time graph, PCE concentrations in QMW-3 increased from 55 pg/L to 66 ug/L between the August
2014 and November 2014 sampling events. This was attributed to injection of the EN Rx additive
SSO on October 14, 2014. SSO can have an effect of desorbing VOCs and requires flushing with
un-catalyzed H,O, to distribute it through the treatment zone. The ISCO system operational issues
during October and November 2014 resulted in an incomplete SSO flush prior to the November
2014 sampling event. Wells EW-3 and EW-4 were reported with non-detectable (<1.0 pg/L)
concentrations of PCE in the November 2014 samples. Well QMW-4 is located cross-gradient
(east) of the injection well network. PCE concentrations in samples collected from QMW-4 have
been below the AWQS of 5.0 ug/L for three consecutive quarterly groundwater sampling events
since October 2013. PCE concentrations have also been steadily decreasing in the Rhoades East
well, which is located cross-gradient (west) of the injection well network. Well QMW-8 is located
near the northeast corner of the plume. The increased ORP and decreasing PCE concentrations
indicate that the oxidants are having an influence on this furthest portion of the plume from the
injection well network. PCE concentrations are also decreasing in EW-5. The below AWQS and
decreasing PCE concentrations and increased ORP also indicate that the oxidants are also having an
influence on the downgradient portion of the plume and the continued operation of EW-5 as an
extraction well continues to control migration of the PCE plume. Based on the limited data, the
ISCO system is achieving the objective of controlling plume migration, removing dissolved PCE
mass, and decreasing the size of the plume.

Site Operation, Maintenance, and Monitoring (OM&M) Visits

Site OM&M visits are conducted at least once monthly and were conducted twice monthly during
the first four months of the ISCO system operation. Each OM&M visit includes checking
equipment, checking and recording P&T system flow rates, filling the chemical oxidant tank, and
checking overall operation of the ISCO system. System operation is periodically monitored
remotely using the system website. System operation can be adjusted remotely and can be remotely
shut down, if necessary. Generally, the groundwater monitoring well network is functioning
appropriately as designed.

Based on evaluation of groundwater data collected from May 2000 to November 2014, water levels
at the Site have been steadily rising with an average of 10.24 fect across the Site (see Figure 2 in
Appendix B). This represents an average water level rise of approximately 0.73 feet per year. Water
levels have been rising due to residents and businesses being connected to Quartzsite water service,
which resulted in decreased groundwater pumping. Though water levels were rising, there were no
changes in groundwater flow direction and gradient, which remained in a northerly direction. The
combination of pumping from the extraction wells (EW-1 through EW-5) and injecting treated
water to the injection wells (INJ-1 and INJ-2) directed the PCE plume toward the extraction well
network. The aquifer became impacted when water levels were deeper and the rising water levels
are due to recharge. The saturated zone impact remained at approximately 60 feet bgs as the water
levels were rising.
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6.6

The rising water levels did eventually submerge the screen for INJ-1 and reduced the available
screened interval above the water table in INJ-2, further decreasing the operating time and
efficiency for the P&T system. During October 2010, INJ-2 was modified with a screened interval
of 20-70 feet bgs. This modification resulted in increased pumping by the P&T system. However,
due to saturation of the vadose zone, the injection rate decreased, further decreasing the pumping
rate. In order to increase the pumping rate, injection well INJ-3 was installed to replace INJ-1 on
November 5 - 6, 2012. The pumping rate from EW-3 through EW-5 was varied between 9.0 gpm
and 12.0 gpm, with a pumping rate of approximately 9.3 gpm providing the maximum average
daily pumping rate of approximately 4,500 gpd by April 2013.

The PCE mass is present between 55 and 65 feet bgs and the injection wells have been constructed
to deliver oxidants to this interval. Therefore, the increasing water levels do not have an influence

" on the ISCO system.

With the exception of the August 7, 2014 H,0, release, no activities were observed during the site
visits that might indicate potentially unsafe exposures to people or the environment. Visual
inspection indicated good housekeeping is practiced, and the groundwater extraction and treatment
systems are clean. Though 225 gallons of H,O, were released on August 7, 2014, the H,O, was not
present at hazardous concentrations and quickly degraded to water. Therefore, there was no danger
to people or the environment.

Site Interviews

As a part of the PSR process, interviews were conducted with individuals having knowledge of
and/or concerns with the Site. E-mail responses to the interview questions were also accepted.

Key personnel associated with the site and interviewed, included the Public Works Director for
Quartzsite, the ADEQ Waste Programs Division Remedial Programs Section Manager, and the
Amec Foster Wheeler Project Manager. An overall consensus is that the remedy at the Site is
functioning as designed. However, the Quartzsite requested improved communication on the Site
status. The interviews are summarized and presented in Appendix D.

7.0 TECHNICAL ASSESSMENT

The following is a technical assessment of the Site based on the findings of this PSR. This assessment
answers three basic questions:

Question A: Is the remedy functioning as intended by the decision documents?

Question B: Are the COCs, exposure assumptions, toxicity data, cleanup levels, and remedial
objectives (ROs) used at the time of the ROD still valid?

Question C: Has any other information come to light that could call into question the protectiveness
of the remedy?
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7.1

7.2

7.2.1

7.2.2

Question A - Is the Remedy Functioning as Intended by the Decision Document?

The review of documents, interviews and site inspections indicates that the Selected Remedy is
functioning as intended by the ROD, the P&T system, modified to include ISCO, is controlling
plume migration and is removing contaminant mass.

Question B — Are the COCs, exposure assumptions, toxicity data, cleanup levels, and remedial
objectives (ROs) used at the time of the ROD still valid?

There have been no changes in the physical conditions or exposure assumptions of the site that
would affect the protectiveness of the remedy.

The ROs are being met and are still valid. Amendment or modification of the ROs for the Site is
not required at this time. The P&T system, modified to include ISCO, is intended to complete
remediation in less time than anticipated in the ROD, potentially within the next two years.

COCs
This section presents data from January 2010 to December 31, 2014.
Primary COC - The primary COC is PCE.

Secondary COC - TCE has also been occasionally detected in groundwater samples from wells
in various locations of the project. TCE is also a daughter product of the reductive dechlorination
of PCE. Therefore, TCE is identified as a secondary concern relative to PCE. However, TCE is
below the AWQS of 5.0 ug/L.

Exposure Assumptions

The primary pathway for human exposure to contaminants at the Site is through the domestic
wells that are completed in the shallow impacted aquifer. At the time of the RI, five wells in use
were impacted and included the Adams North and South wells, the Rhoades West well, the
Welcome RV Park well, and the La Casa Del Rancho Restaurant west well. Cast wells B-1 and
B-2 had also been impacted, but are out of service. A deep well at the Cast property (well B-3)
formerly provided drinking water to the residents, whereas the impacted shallow wells were
previously piped directly into a laundromat. Between 1999 and August 2001, ADEQ provided
bottled drinking water to the Rhoades, Welcome RV Park, and La Casa Del Rancho Restaurant
properties. At the time of the RI, the exposure to groundwater from the impacted shallow wells
was considered to be de minimus. Since the RI was completed, the properties have been
connected to Quartzsite water service and no longer use their wells. The Adams wells are still
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present and groundwater samples are periodically collected from them. PCE has not been
reported above the AWQS of 5.0 pg/L in the samples collected from the Adams wells. The
Rhoades West well is currently inaccessible and is out-of-service. The Welcome RV Park well is
not used by the current property owner. Therefore, the groundwater use exposure pathway is
currently incomplete.

There is no evidence that surface soils have been impacted; therefore, the potential exposure
pathway from surface soils is incomplete. No indication of a free-phase liquid plume has been
encountered in the Site characterization investigations, and there is no associated surface water;
those pathways are also incomplete. Exposure pathways associated with volatilization from
subsurface groundwater are insignificant based on the low PCE concentrations and their depth
below the ground surface.

7.2.3 Cleanup Levels

Groundwater is the only media impacted at the Site. Therefore, the groundwater cleanup levels
for the Site are the AWQSs. The only compound that exceeds AWQSs is PCE, which has an
AWQS of 5.0 ug/L. The remediation system will be operated until all impacted wells are reported
with PCE concentrations below the AWQS of 5.0 pg/L. This will then be followed by a post-
remediation monitoring period to evaluate if the PCE will rebound above the AWQS of 5.0 ug/L.
Site closeout will not be considered by ADEQ until all impacted wells are reported with PCE
concentrations below the AWQS of 5.0 pg/L for a minimum of four consecutive quarterly
groundwater sampling events following shut down of the remediation system.

7.3 OQuestion C — Has Any Other Information Come to Light That Could Call Into Question the
Protectiveness of the Remedy?

There is no information that calls into question the protectiveness of this remedy.

Treatment and containment of the plume of PCE impacted groundwater exceeding the AWQS has
been demonstrated by a combination of the estimated potentiometric conditions and the trends of
declining groundwater concentrations. As of November 2014, only four monitoring wells (QMW-3,
QMW-8, EW-5, and Rhoades East) in the Site area remained within the plume of groundwater
impacted above the AWQS for PCE.

8.0 ISSUES

No issues immediately impacting the protectiveness of the Selected Remedy were identified during this
PSR.
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9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS
This PSR recommends-future consideration of the following items:

I. Continue operation of the P&T system until PCE concentrations are below the AWQS of 5.0
pg/L in groundwater samples collected from wells QMW-3, QMW-4, QMW-8, EW-3, EW-4,
EW-5, and Rhoades East. If this is achieved, shut down of the remediation system for rebound
testing is recommended. The P&T system, which is owned by ADEQ, will remain on-site until
ADEQ determines that the Site is eligible for closeout.

2. 1f PCE concentrations remain below the AWQS of 5.0 ug/L for a minimum of four consecutive
quarterly groundwater sampling events following P&T system shut down, then ADEQ may
consider closeout of the Site.

3. If PCE concentrations increase above the AWQS of 5.0 pg/L in one or more wells during the
rebound testing period, ADEQ may consider continued remediation system operation per Item 1.

4. Based on the PSR Questionnaire received from Quartzsite, ADEQ will periodically update
Quartzsite of remedial activities and progress by sending copies of the Semi-Annual Operation,
Maintenance, and Monitoring Reports.

10.0 PROTECTIVENESS STATEMENT

Review of the Selected Remedy for the Site demonstrates that it is currently protective of human health
and the environment and those exposure pathways that could result in unacceptable risks are being
controlled. The groundwater P&T system, including the ISCO system, is removing VOC mass from the
shallow aquifer, containing migration of the PCE plume above AWQSs to QMW-14, reducing VOC
concentrations in groundwater, and treating VOC concentrations to below the AWQSs. The groundwater
plume appears to be currently contained as demonstrated by analysis of groundwater data and predicted
by groundwater modeling.

11.0 NEXT PERIODIC REVIEW
PSRs are typically prepared approximately every five years after the ROD is issued. The current P&T

system is expected to achieve the groundwater AWQSs within the next five years. Therefore, another
PSR is not anticipated.
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APPENDIX A
SUMMARY OF PCE CONCENTRATIONS SINCE JANUARY 2010
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Table 1. Results of Groundwater Sample Analyses

Tyson uartzsite, Arizo

...... PIFTIEEe)

o

Monitoring Well Samples

QMW-1 01727110 68 0.046 4.1 <1 <1 <2

(55-561847) | 04/26/10 68 0.046 4.8 <1 <1 <2
10/19/10 68 0.046 3.3 <1 <1 <2
04/05/11 60 0.046 3.4 <1 <1 <2
10/18/11 60 0.046 2.5 <1 <1 <2
04/17/12 60 0.046 16 <1 <1 <2
10/23/12 60 0.046 1.2 <1 <1 <2
03/20/13 60 0.046 1.1 <1 <1 <2
10/15/13 60 0.046 0.86 <0.50 <0.50 <0.50
04/08/14 60 0.046 <1 <1 <1 <2
08/20/14 60 0.046 <1 <1 <1 <2
11/25/14 60 0.046 <1 <1 <1 <2

QMW-2 01/2710 -- - NS NS NS NS

(55-561849) | 04/26/10 - -- NS NS NS NS
10/19/10 60.0 0.046 <1 <1 <1 <2
04/05/11 60.0 0.046 <1 <1 <1 <2
10/18/11 60.0 0.046 <1 <1 <1 <2
04/17/12 60.0 0.046 <1 <1 <1 <2
10/23/12 60.0 0.046 <1 <1 <1 <2
03/19/13 60.0 0.046 <1 <1 <1 <2
10/15/13 - - NS NS NS NS
04/08/14 - - NS NS NS NS

Inaccessible | 08/20/14 - -- NS NS NS NS

Inaccessible | 11/25/14 -- -- NS NS NS NS

QMW-3 01/27/10 60 0.046 63 27 <f <2

(55-561848) | 04/27/10 60 0.046 71 37 <1 <2
10/20/10 60 0.046 49 25 <1 <2
04/05/11 60 0.046 25 1.1 <1 <2
10/18/11 60 0.046 47147 2.0/2.1 <1/<1 <2/<2
04/17/12 60 0.046 63/67 2.8/3.0 <11 <2/<2
10/23/12 60 0.046 90/98 5.1/5.2 <1/<1 <2/<2

PDB 02/27/13 40 NA 2.8 <05 <0.5 <0.5

PDB 02/27/13 50 NA 1 0.67 <0.5 <0.5
03/20/13 60 0.046 75/69 3.313.2 <1/<1 <2/<2
04/26/13 60 0.046 4.0 <1 <1 <2
05/01/13 60 0.046 33 1.6 <1 <2
05/10/13 60 0.046 31 14 <1 <2
05/24/13 60 0.046 27 <1 <1 <2
08/21/13 60 0.046 25 1.2 <1 <2
10/15/13 60 0.046 59/59 2.52.6 <0.50/<0.50 | <0.50/<0.50
04/08/14 60 0.046 80/81 4.0/4.2 <1/<1 <2/<2
08/20/14 60 0.046 55i55 2.82.7 <1/<1 <2/<2
11/25/14 60 0.046 66/64 3.113.4 <1/<1 <2/<2
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Table 1. Results of Groundwater Sample Analyses

01/27110 60 0.046 38 17 <1 <2
(55-567650) | 04/26/10 60 0.046 46 2.0 <1 <2
10/19/10 60 0.046 24 1.2 <1 <2
04/05/11 60 0.046 25 1.0 <1 <2
10/18/11 60 0.046 25 11 <1 <2
041712 60 0.046 13 1.1 <1 <2
10/23/12 60 0.046 11 <1 <1 <2
PDB 02/27/13 40 NA 11 <0.5 <0.5 <0.5
PDB 02/27/13 50 NA 2.7 <05 <0.5 <0.5
03/20/13 60 0.046 6.0 <1 <1 <2
04/26/13 60 0.046 46 <1 <1 <2
05/01/13 60 0.046 4.6 <1 <1 <2
05/10/113 60 0.046 5.8 <1 <1 <2
05/24/13 60 0.046 5.5 <1 <1 <2
08/21/13 60 0.046 3.3 <1 <1 <2
10/15/13 60 0.046 7.8 <0.50 <0.50 <0.50
04/08/14 60 0.046 45 <1 <1 <2
08/20/14 60 0.046 3.2 <1 <1 <2
11/25/14 60 0.046 3.1 <1 <1 <2
QMW-5 01/27110 50 0.046 3.1 <1 <1 <2
(55-567649) | 04/26/10 50 0.046 46 <1 <1 <2
10/19/10 50 0.046 25 <1 <1 <2
04/05/11 50 0.046 26 <1 <1 <2
10/18/11 50 0.046 2.7 <1 <1 <2
04117112 50 0.046 1.5 <1 <1 <2
10/23/12 50 0.046 1.0 <1 <1 <2
03119113 50 0.046 <1.0 <1 <1 <2
10/15/13 50 0.046 0.75 0.90 0.62 <0.50
04/08/14 50 0.046 <1.0 <1 <1 <2
08/20/14 50 0.046 <1 <1 <1 <2
11/25/14 50 0.046 <1 <1 <1 <2
QMW-7 01/27110 - -- NS NS NS NS
(55-577300) | 04/26/10 - - NS NS NS NS
10/19/10 - - NS NS NS NS
04/05/11 - - NS NS NS NS
10/18/11 - - NS NS NS NS
04/17/12 - - NS NS NS NS
10/23/12 - - NS NS NS NS
03/19113 - - NS NS NS NS
10/18/13 - - NS NS NS NS
04/08/14 - = NS NS NS NS
08/20/14 - - NS NS NS NS
11/25114 - - NS NS NS NS
QMW-8 01/27110 60 0.046 15 <1 <1 <2
(55-577298) | 04/26/10 60 0.046 20 <1 <1 <2
10/19/10 60 0.046 14 <1 <1 <2
04/05/11 60 0.046 19 <1 <1 <2
10/18/11 60 0.046 21 <1 <1 <2
04/17/12 60 0.048 20 <1 <1 <2
10/23/12 60 0.046 16 <1 <1 <2
PDB 02/27/13 40 NA 0.53 <05 <0.5 <0.5
PDB 02/27/13 50 NA 20 0.93 <0.5 <0.5
03/19113 60 0.046 21 <1 <1 <2
10/15/13 60 0.046 20 1.2 <0.50 <0.50
04/08/14 60 0.046 22 1.2 <1 <2
08/20/14 60 0.046 18 <1 <1 <2
11/25/14 60 0.046 16 1.1 <1 <2
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Table 1. Results of Groundwater Sample Analyses

Tyson Wash WQARF Site, Quartzsite, Arizona
Pump. | Samp Votic Orean s
QMW-9 01/27110 - - NS NS NS
(55-577299) | 04/26/10 - - NS NS NS
10/19/10 - - NS NS NS
04/05/11 -- - NS NS NS
10/18/11 - - NS NS NS
04/17/112 - - NS NS NS
10/23/12 - - NS NS NS
03/19/13 - - NS NS NS
10/15/13 - - NS NS NS
04/08/14 -- NS NS NS
Inaccessible | 08/20/14 - - NS NS NS
Inaccessible | 11/25/14 - - NS NS NS
QMW-10 01/27/10 - - NS NS NS
(55-583806) | 04/26/10 -- - NS NS NS
10/19/10 60.0 0.046 2.0 <1 <2
04/06/11 60.0 0.046 2.1 <1 <2
10/18/11 60.0 0.046 24 <1 <2
04/17/112 60.0 0.046 2.0 <1 <2
10/23/12 60.0 0.046 2.2 <1 <2
03/19/113 60.0 0.046 2.2 <1 <2
10/15/13 60.0 0.046 2.2 <0.50 <0.50

04/07/14 60.0 0.046 2.1 <1 <2
08/20/14 60.0 0.046 2.0 <1 <2
11/25/14 60.0 0.048 1.8 <1 <2
QMW-11 01/27/10 - -- NS NS NS
04/26/10 -- - NS NS NS
10/19/10 - - NS NS NS
04/05/11 - - NS NS NS
10/18/11 - - NS NS NS
04/17/12 - - NS NS NS
10/23/12 - - NS NS NS

10/15/113 Well inaccessible - not samplec

04/08/14 Well inaccessible - not samplec

08/20/14 Well inaccessible - not samplec

11/25/14 Well inaccessible - not samplec
QMW-12 01/27/10 - - NS NS NS NS
04/26/10 - - NS NS NS NS
1011910 - - NS NS NS NS
04/05/11 -- -- NS NS NS NS
10/18/11 - - NS NS NS NS
04/17/12 - - NS NS NS NS
10/23/12 - - NS NS NS NS

10/15/13 Well inaccessible - not sample¢

04/08/14 Well inaccessible - not samplec

08/20/14 Well inaccessible - not samplec

11/25/114 Well inaccessible - not samplec
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Table 1. Results of Groundwater Sample Analyses
Tyson Wash WQARF Site, Quartzsite, Arizona

""" Sam
QMW-14 05/25/11 0.046 1.9 <1 <1 <2
10/18/11 60 0.046 2.7 <1 <1 <2
04/17/12 60 0.046 3.0 <i <1 <2
10/23/12 60 0.046 2.5 <1 <1 <2
03/19/13 60 0.046 32 <1 <1 <2
10/15/13 60 0.046 3.3 <0.50 <0.50 <0.50
04/08/14 60 0.046 35 <1 <1 <2
08/20/14 60 0.046 2.7 <1 <1 <2
11/25/14 60 0.046 2.3 <1 <1 <2
Domestic Well Samples
Rhoades East] 01/27/10 50 0.046 34 <1 <1 <2
04/27110 50 0.046 48 1.1 <1 <2
10/20/110 50 0.046 23 <1 <1 <2
04/05/11 50 0.046 31 <1 <1 <2
10/18/11 50 0.046 22 <1 <1 <2
04117112 50 0.046 20 <1 <1 <2
10/23/12 - - NS NS NS NS
03/20/13 50 0.046 12 <1 <1 <2
10/15113 50 0.046 9.6 <0.50 <0.50 <0.50
04/08/14 50 0.046 13 <1 <1 <2
08/20/14 50 0.046 9.0 <1 <1 <2
11/25/14 50 0.046 8.7 <1 <1 <2
Welcome RV | 01/27/10 - - 15 <1 <1 <2
04/27110 - - NS NS NS NS
10/19/10 - - NS NS NS NS
04/05/11 - - NS NS NS NS
10/18/11 - NS NS NS NS
04/17/12 - - NS NS NS NS
10/23/12 - - NS NS NS NS
03/18/13 - - NS NS NS NS
10M16/13 -- -- NS NS NS NS
04/07/14 - - NS NS NS NS
08/20/14 - - NS NS NS NS
11/25/14 -- -- NS NS NS NS
Adams South| 01/27/10 - - NS NS NS NS
(55-644020) | 04/27/10 -- -- NS NS NS NS
10/20/10 - - 2.2 <1 <1 <2
04/05/11 - -- 2.3 <1 <1 <2
10/18/11 = -- 1.4 <1 <1 <2
04/16/12 - - 1.5 <1 <1 <2
10/22/12 -- -- 1.6 <1 <1 <2
03/18/13 - - 1.3 <1 <1 <2
10/16/13 - -- 1.0 <0.50 <0.50 <0.50
04/07/14 -- - 1.1 <1 <1 <2
08/20/14 - -- NS NS NS NS
11/26/14 -- - 1.4 <1 <1 <2
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Table 1. Results of Groundwater Sample Analyses
Tyson Wash WQARF Site, Quartzsnte, Arizona

York 04/05/1 1 - - <1 <1 <1 <2
(55-600695) | 10/18/11 - -- NS NS NS NS
04/16/12 -- -- <1 <1 : <1 <2
10/22/12 - -- <1 <1 <1 <2
03/18/13 -- - <1 <1 <1 <2
10/16/13 - - <0.50 <0.50 <0.50 <0.50
04/07/14 - - <1 <1 <1 <2
08/20/14 -- - <1 <1 <1 <2
11/26/14 - - <1 <1 <1 <2
IRemediation Well Samples
EW-1 01/27110 60 | 100 | NS [ NS [ NS I NS
(55-596439) | 04/27/10 Pump inoperable, not samplec
10/28/10 60 1.00 <1 <1 <1 <2
04/04/11 60 1.00 <1 <1 <1 <2
1011711 60 1.00 <1 <1 <1 <2
04/16/12 60 1.00 <1 <1 <1 <2
10122112 60 1.00 1.1 <1 < <2
10/16/13 Pump inoperable, not samplec
04/07/14 Pump inoperable, not samplec
08/20/14 Not sampled
11/26/14 Not sampled
EW-3 01/27110 60 3.00 NS NS NS NS
(55-205419) | 04/27/10 60 3.00 26 1.1 <1 <2
10/20/10 60 3.00 17 <1 <1 <2
04/04/11 60 3.00 14 <1 <1 <2
10M17/11 60 4.00 16 <1 <1 <2
04/16/12 60 3.00 12 <1 <1 <2
10/22/12 60 2.00 10 < <1 <2
03/18/13 60 2.00 18 <1 <1 <2
04/26/13 60 1.00 24 11 <4 <2
05/01/13 60 1.00 19 <1 <1. <2
05/10/13 60 1.00 22 0.95 <1 <2
05/24/13 60 1.00 24 1.0 <1 <2
08/21113 60 1.00 14 1.0 <1 <2
10/16/13 60 1.00 20 0.61 <0.50 <0.50
04/07/14 60 3.00 13 <1 < <2
08/20/14 - - NS NS NS NS
12/09/14 60 0.046 <1 <1 <1 <2
EW-4 01/27/10 60 3.00 NS NS NS NS
(55-205422) | 04/27/10 60 3.00 52 24 <1 <2
) 10/20/10 60 3.00 49 2.2 <1 <2
04/04/11 60 - 3.00 48 1.8 <1 <2
10117111 60 3.00 58/49 1.8/1.7 <1/<1 <2/<2
04/16/12 60 3.50 47/46 1.31.2 <1/<1 <2/<2
10/22/12 60 4.00 63/60 2.01.2 <1/<1 <2/<2
03/18M13 60 4.00 59/60 1.71.5 <1/<1 <2/<2
10/16/13 60 5.00 60/56 1.31.3 <0.50/<0.50 | <0.50/<0.50
04/07114 60 4.00 44/47 1.31.3 <1/<1 <2/<2
08/20/14 60 0.046 6.3 <1 <1 <2
08/20/14 60 0.046 6.3 <1 <1 <2
12/09/14 60 0.046 <1 <1 <1 <2
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Table 1. Results of Groundwater Sample Analyses

EW-5 0172710 60 1.00 NS NS NS NS
(55-20520) | 04/27/10 60 1.00 NS NS NS NS
10/20/10 60 1.00 51 2.1 <1 <2
11/02/10 60 0.046 12 <1 <1 <2
04/04/11 60 0.046 14 <1 <1 <2
10/17/11 60 220 27 <1 <1 <2
04/16/12 60 2.20 28 <1 <1 <2
10/22/12 60 2.00 35 1.2 <1 <2
03/18/13 60 2.00 39 1.1 <1 <2
10/16/13 60 2.00 36 0.93 <0.50 <0.50
04/07/14 60 2.00 49 1.40 <1 <2
08/19/14 60 2.00 38/40 1.0/1.1 <t/<1 <2/<2
11/26/14 60 2.00 37140 <1/<1 <1/<1 <2/<2
System O&M Samples
INF 01/28/10 - 7.0 27 <1 <1 <2
04/27/10 - 7.0 34 1.2 <1 <2
08/20/10 - 7.0 35 1.4 <1 <2
10/20/10 - 7.0 43 1.7 <1 <2
01/27/11 - 95 <1 <1 <1 <2
04/04/11 - 95 44 16 <1 <2
07722111 - 9.3 32 1.3 <1 <2
10/17/11 -- 7.0 31 1.0 <1 <2
01/25/112 -- 8.8 39 1.2 <1 <2
04/16/12 - 8.8 41 1.3 <1 <2
08/02/12 - 8.0 36 14 <1 <2
10/22112 - 8.0 a7 1.4 <1 <2
01/24/13 - 9.9 37 1.2 <1 <2
03/18/13 - 10.4 38 1.0 <1 <2
08/21/113 - 7.0 53 14 <1 <2
10/16/13 - 7.0 60 12 <1 <2
01/31/14 - 9.0 27 <1 <1 <2
04/07/114 - 9.0 41 1.2 <1 <2
INT 01/28/10 - 7.0 <1 <1 <1 <2
04/27/10 - 7.0 1.9 <1 <1 <2
08/20/10 - 7.0 7.7 <1 <1 <2
10/20/10 -- 7.0 <1 <1 <1 <2
01/27/11 - 9.5 2.1 <1 <1 <2
04/04/11 - 9.5 53 <1 <1 <2
07/22/11 - 9.3 <1 <1 <1 <2
10117111 - 9.3 1.3 <1 <1 <2
01/25/12 - 8.8 44 <1 <1 <2
04/16/12 - 8.8 16 1.0 <1 <2
08/02/12 - 8.0 <1 <1 <1 <2
10/22/12 - 8.0 <1 <1 <1 <2
01/24/13 - 9.9 26 <1 <1 <2
03/18/13 - 10.4 37 <1 <1 <2
08/21/13 - 7.0 20 1.0 <f <2
10/16/13 - 7.0 <0.50 <0.50 <0.50 <0.50
01/3114 9.0 <1 <1 <1 <2
04/07/14 -- 9.0 2.5 <1 <1 <2
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Table 1. Results of Groundwater Sample Analyses
Tyson Wash WQARF Site, Quartzsite, Arizona

01/28/10 - 7.0 <1 <1 <1 <2
04/27/10 -- 7.0 <1 <1 <1 <2
08/20/10 - 7.0 <1 <1 <1 <2
10/20/10 - 7.0 <1 <1 <1 <2
01/27111 - 9.5 <1 <1 <1 <2
04/04/11 - 9.5 <1 <1 <1 <2
07/22/11 - 9.3 <1 <1 <1 <2
10M17/11 -- 9.3 <1 <1 <1 <2
01/25/12 - 8.8 <1 <1 <1 <2
04/18/12 -- 8.8 <1 <1 <1 <2
08/02/12 - 8.0 <1 <1 <1 <2
10/22/12 - 8.0 <1 <1 <1 <2
01/24113 - 9.8 <1 <1 <1 <2
03/18/13 - 10.4 <1 <1 <1 <2
08/21/13 - 7.0 <1 <1 <1 <2
10/16/13 - 7.0 <0.50 <0.50 <0.50 <0.50
01/31/14 - 8.0 <1 <1 <1 <2
04/07/14 - 8.0 <1 <1 <1 <2

Notes:

ug/l - micrograms per litel EPA - U.S. Environmental Protection Agency

PCE - tetrachloroethene ADEQ - Arizona Department of Environmental Qualit:

TCE - trichloroethene AWQS - Aquifer Water Quality Standards

¢is-1,2-DCE - cis-1,2-dichloroethene NE - Not Establishec

1,1-DCE - 1,1-dichloroethene NA - Not Analyzed

-- - data unavailable D - Duplicate Sample

Page 7 of 7
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Appendix C - Tyson Wash Remediation System Photo Log
106 West Cowell Street, Quartzsite, Arizona

Photo 2: View looking at P&T system primary GAC canister.

Photos by Amec Foster Wheeler



Appendix C - Tyson Wash Remediation System Photo Log
106 West Cowell Street, Quartzsite, Arizona

Photo 4: View of P&T system piping.

Photos by Amec Foster Wheeler



Appendix C - Tyson Wash Remediation System Photo Log

106 West Cowell Street, Quartzsite, Arizona

Photo 5: View of P&T system controls

Photo 6: View looking west at FOCIS compound.

Photos by Amec Foster Wheeler



Appendix C - Tyson Wash Remediation System Photo Log
106 West Cowell Street, Quartzsite, Arizona
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Photo 8: View looking east at FOCIS compound with proper signage.

Photos by Amec Foster Wheeler



Appendix C - Tyson Wash Remediation System Photo Log

106 West Cowell Street, Quartzsite, Arizona

t inside FOCIS compound.

: View looking wes

Photo 9

thin secondary containment.

Photo 10: View of 300 gallon tote w

Photos by Amec Foster Wheeler



Appendix C - Tyson Wash Remediation System Photo Log
106 West Cowell Street, Quartzsite, Arizona
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Photo 12: View of FOCIS unit with detail.

Photos by Amec Foster Wheeler



Appendix C - Tyson Wash Remediation System Photo Log
106 West Cowell Street, Quartzsite, Arizona

Photo 13: View of chemical storage area (located 20’ south of FOCIS compound).

Photos by Amec Foster Wheeler
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Janice K. Brewer
Covernor Director

ARIZONA DEPARTMENT
OF

ENVIRONMENTAL QUALITY

1110 West Washington Street » Phoenix, Arizona 85007
(602) 771-2300 * www.azdeq.gov

Henry R. Darwin

ADEQ Tyson Wash WQARF Site
Periodic Review Questions

Name:Skylor Miller, Quartzsite Town Manager
Date Mailed: 12/23/14

Are you familiar with the Tyson Wash WQAREF site and what is your overall impression?

The Town is aware of the QWARF. The Town and public are largely uninformed of the scope of
work on this project.

During the last 5 years have there been any changes to the Town of Quartzsite municipal
groundwater management program? None

Is the Tyson Wash WQAREF site remedy functioning as expected? Unknown- Reports have not
been received.

Do you feel well informed about the Tyson Wash WQARF activities and progress? No
Have there been any complaints, or violations or other incidents related to the Tyson Wash
WQARF site? Summer 2014- A H202 container became volatile and causcd a large scale

emergency response. No SDS was available on site.

Have there been any site visits, inspections, reporting activities conducted for the Tyson Wash
WQAREF site? Unknown

Are you aware of any problems, difficulties, or significant changes in O&M requirements,
maintenance schedules or sampling routines encountered? Unknown

Do you know of any changes in the Local, State, or Federal regulation requirements? No

Do you have any comments or suggestions regarding the operation of the Tyson Wash WQARF
site remediation system? Improve communication with local government

. Do you know of any operations or adjustments that can optimize the site remediation system or

make it perform better? No

. Do you conduct any groundwater monitoring or review groundwater monitoring data? We test at

our Town operated wells monthly



Jan

e

ARIZONA DEPARTMENT

&

OF
ENVIRONMENTAL QUALITY

1110 West Washington Street * Phoenix, Arizona 85007
(602) 771-2300 * www.azdeq.gov

¥ 53 %

Henry R. Darwin
Governor Director

ice K. Brewer

12. Has the Town of Quartzsite every detected anything in groundwater like MTBE, boron,

20.

chromium, or other constituents that might have caused a problem? None

. Are you aware of acontinuous operation and maintenance presence at the Tyson Wash WQARF
site? No

. Are you familiar with initial conditions and the current status of impact to groundwater? Town
staff has a broad understanding of this situation

. Are you aware of any ongoing community concerns about the Tyson Wash WQARF site or its
operation? No

. Have the local authorities, you, or others heard about any vandalism at the Tyson Wash WQARF
site. No

. Are you aware of repairs or upgrades/replacement that should be made to the remediation system
within the next five years? No

. Are you aware of the information repository at the Quartzsite Public Library and on the ADEQ
website? Yes

. When you have had to contact/work with ADEQ, on the Tyson Wash WQAREF site, were your
questions and concerns responded to promptly? N/A

What is the best way for ADEQ to continue to communicate with you? Email to the following
addresses. :
Skylor Miller- smiller@ci.quartzsite.az.us

Jeff Sorenson- wwip@ci.quartzsite.az.us

Emmett Brinkerhoff- pwdirector@ci.quartzsite.az.us



ARIZONA DEPARTMENT
OF
ENVIRONMENTAL QUALITY

Douglas A. Ducey Henry R. Darwin
Governor Director

ADEQ Tyson Wash WQAREF Site
Periodic Review Questions

Name: Jim Clarke, AMEC
Date: 03/03/2015

l. Arc you familiar with the Tyson Wash WQAREF site and what is your overall
impression?
Yes — It is a groundwater-site and the contamination is under a neighborhood. In
order to protect public human health and the environment, remediation is required.

2. During the last 5 years have there been any changes to the Town of Quartzsite municipal
groundwater management program? Not aware

3. Is the Tyson Wash WQAREF site remedy functioning as expected? Yes

4. Do you feel well informed about the Tyson Wash WQARF activities and progress? Yes

5. Have there been any complaints, ot violations or other incidents related to the Tyson
Wash WQAREF site? Yes — last year there was a incident, there was a reaction in the
hydrogen proxide tank that allowed it to spill. Fire department was called, it was non

hazardous. They responded quickly and cleaned up the spill.

6. Have there been any site visits, inspections, reporting activities conducted for the Tyson
Wash WQAREF site? Yes

7. Are you aware of any problems, difficulties, or significant changes in O&M
requirements, maintenance schedules or sampling routines encountered? None

8. Do you know of any changes in the Local, State, or Federal regulation requirements?
No
9, Do you have any comments or suggestions regarding the operation of the Tyson Wash

WQARF site remediation system? Continued operation until cleanup goals are achieved.

10. Do you know of any operations or adjustments that can optimize the site remediation
system ot make it perform better? None at this time

Main Office Southern Regional Office
1110 West Washington Street » Phoenix, AZ 85007 400 West Congress Street ¢ Suite 433 » Tucson, AZ 85701 www.azdeq.gov
(602) 771-2300 (520) 628-6733 printed on recycled paper
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14.

16.

17.

20.

Do you conduct any groundwater monitoring or review groundwater monitoring data?
Yes '

Has the Town of Quartzsite ever detected anything in groundwater like MTBE, boron,
chromium, or other constituents that might have caused a problem? [ do nof represent the
town so I can not answer the question.

Are you aware of a continuous operation and maintenance presence at the Tyson Wash
WQAREF site? Yes

Are you familiar with initial conditions and the current status of impact to groundwater?
Yes

Are you aware of any ongoing community concerns about the Tyson Wash WQAREF site
or its operation? Yes - the Town of Quarizsite has some concerns that there is a lack of

notification.

Have the local authorities, you, or others heard about any vandalism at the Tyson Wash
WQAREF site? No

Are you aware of repairs or upgrades/replacement that should be made to the remediation
system within the next five years? Yes

Are you aware of the information repository at the Quartzsite Public Library and on the
ADEQ website? Yes

When you have had to contact/work with ADEQ, on the Tyson Wash WQARF site, were
your questions and concerns responded to promptly? Yes

What is the best way for ADEQ to continue to communicate with you? Email then

telephone



ARIZONA DEPARTMENT
OF
ENVIRONMENTAL QUALITY

Douglas A. Ducey Henry R. Darwin
Governor Director

ADEQ Tyson Wash WQARF Site
Periodic Review Questions

Name: Tina LePage
Date: March 17,2015

I Are you familiar with the Tyson Wash WQARF site and what is your overall impression?
Yes and I’m very happy with the progress that has been made in recent years

2. During the last 5 years have there been any changes to the Town of Quartzsite municipal
groundwater management program? None that I’m aware of

3. Is the Tyson Wash WQAREF site remedy functioning as expected? Yes
4. Do you feel well informed about the Tyson Wash WQAREF activities and progress? Yes

5. Have there been any complaints, or violations or other incidents related to the Tyson
Wash WQAREF site? None that I’m aware of

6. Have there been any site visits, inspections, reporting activities conducted for the Tyson
Wash WQAREF site? Yes — mostly associated with the monthly O&M, semi-annual
groundwater sampling and reporting

7. Are you aware of any problems, difficulties, or significant changes in O&M
requirements, maintenance schedules or sampling routines encountered? No

8. Do you know of any changes in the Local, State, or Federal regulation requirements? No

9. Do you have any comments or suggestions regarding the operation of the Tyson Wash
WQAREF site remediation system? ADEQ should always be looking to optimize
contaminant mass removal

10. Do you know of any operations or adjustments that can optimize the site remediation
system or make it perform better? Optimization of the existing system will depend on
how effective the ISCO injections are.

11. Do you conduct any groundwater monitoring or review groundwater monitoring data? No
Main Office Southern Regional Office
1110 West Washington Street » Phoenix, AZ 85007 400 West Congress Street » Suite 433 » Tucson, AZ 85701 www azdeq.gov

(602) 771-2300 (520) 628-6733 printed on recycled paper
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14.

16.

17.

18.

19.

20.

Has the Town of Quartzsite every detected anything in groundwater like MTBE, boron,
chromium, or other constituents that might have caused a problem? Not that I’'m aware of

Are you aware of a continuous operation and maintenance presence at the Tyson Wash
WQAREF site? Yes

Are you familiar with initial conditions and the current status of impact to groundwater?
Yes

Arc you aware of any ongoing community concerns about the Tyson Wash WQARF site
or its operation? No

Have the local authorities, you, or others heard about any vandalism at the Tyson Wash
WQAREF site. No

Atre you aware of repairs or upgrades/replacement that should be made to the remediation
system within the next five years? No

Are you aware of the information repository at the Quartzsite Public Library and on the
ADEQ website? Yes

When you have had to contact/work with ADEQ, on the Tyson Wash WQAREF site, were
your questions and concerns responded to promptly? N/A

What is the best way for ADEQ to continue to communicate with you? email
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ADEQ/:¢  pUBLIC NOTICE

of Environmental Quality

NOTICE ANNOUNCING COMPLETION OF THE PERODIC REVIEW
TYSON WASH
WATER QUALITY ASSURANCE REVOLVING FUND SITE (WQAREF)

The Arizona Department of Environmental Quality (ADEQ), has completed the periodic review of cleanup
actions undertaken at the Tyson Wash WQAREF site pursuant to A.A.C.R18-16-410(B) (8). The Tyson Wash
WQAREF site record of decision (ROD) was signed on June 29, 2009. The purpose of the periodic review to
evaluate whether the cleanup actions for the Site remain protective of human health and the environment.

This periodic review report concluded that the remedies in place continue to be protective of human health
and the environment. Currently, there are no environmental exposure pathways that result in unacceptable
risks, and none are expected as long as the engineered and institutional controls selected in the decision
documents continue to be properly operated, monitored and maintained, and the land use at the site allows
for the integrity of the remedies to continue.

The Tyson Wash WQARF site is located in the town of Quartzsite, Arizona. The contaminated groundwater
plume is bounded by W. Sunset Street to the north, Main Street (Business I-10) to the south, N. Central
Boulevard (SR-95) to the east, and Oregon Avenue to the west in the town of Quartzsite (Town), Arizona.
The known groundwater contamination exists northwest of the intersection of State Hwy. 95 and Business
Route I-10.

The Periodic Review report is available for review online at:
http://www.azdeq.gov/environ/waste/sps/Tyson Wash.html and at the ADEQ Records Center, 1110 W.
Washington St., Phoenix, (602) 771-4380, or (800) 234-5677, ext. (602) 771-4380; please call for hours of
operation and to schedule an appointment.

To request an auxiliary aid or service for accessible communication, please contact Alicia Pollard at (602)
771-4791 or at aap@azdeq.gov or dial 7-1-1 for TTY/TTD Services.

Dated this 6 day of May, 2015
Mel Bunkers, ADEQ Project Manager

Si desea esta informacién en Espaiiol, por favor llame al (602) 771-41896 sin tarifa al (800) 234-5677 y marque
el namero 2 para Espafiol. '
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