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1.0 INTRODUCTION

URS Corporation (URS) has been tasked by the Utah Department of Environmental Quality (UDEQ), in
cooperation with the United States Environmental Protection Agency (EPA), Region 8, to conduct a
Remedial Investigation (RI) and prepare an RI Report for the Five Points PCE (Tetrachloroethene) Plume
Site (Five Points), in Davis County, UT. RI work is being performed as Work Assignment 02 under
UDEQ Contract No. 086217. A Feasibility Study (FS) will also be conducted for the site at a later date
under a separate Work Assignment. Site work for the RI was conducted from July 2009 until April 2013,
and, in general, consisted of reconnaissance/sampling of existing monitoring wells, phased installation
and sampling of new monitoring wells, and four quarters of quarterly groundwater sampling.

Activities at the site are performed under the authority of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980 and the Superfund Amendments and
Reauthorization Act (SARA) of 1986; and in accordance with the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP). Regulatory oversight is provided through a Cooperative Agreement
with the U.S. EPA Region 8 and the UDEQ Division of Environmental Response and Remediation
(DERR).

1.1 Purpose of Report

The overall objectives of the RI/FS process are to gather sufficient information to characterize the nature
and extent of contamination at the site and associated risks, so that an informed risk management decision
can be made, and to evaluate potential remedial options for the site. To meet these objectives, the goals
of the RI are as follows:

e Define the nature and extent of contamination in soil, groundwater, surface water, and air;

e Define the human health and ecological risks, if any, presented by the resulting extent of
contamination; and

e Provide a basis for the evaluation of potential remedies developed during the FS.

This RI report documents site investigations conducted as part of the RI process, evaluates the site
characteristics, assesses the nature and extent of contamination, and provides a baseline risk assessment.

1.2 Document Organization

The RI report has been organized into eight sections, as follows:

e Section 1 — Introduction — includes purpose of this report, site background, as well as scope and
objectives of the RI, the human health risk assessment (HHRA), and the ecological risk
assessment (ERA).

e Section 2 — Site Characteristics — describes the geographic and hydrologic setting, regional and
site-specific geology, and aquifer characteristics.

1-1



URS Corporation Five Points PCE Plume Site
UDEQ Contract No. 086217 Final Remedial Investigation Report
January 2014

e Section 3 — Remedial Investigation Tasks — includes summary of previous site investigations, and

a summary of the procedures and practices used in the RI field investigation.
e Section 4 — Results and Nature and Extent of Contamination — presents and evaluates all field and
laboratory data collected at the site to define the nature and extent of contamination.

e Section 5 — Contaminant Fate and Transport — describes the contaminants, sources, potential

migration, and potential contaminant flow and transport at the site.

e Section 6 — Baseline Risk Assessment — summarizes the results of the HHRA.

e Section 7 — Summary and Conclusions

e Section 8 — References

1.3 Site Background

1.3.1 Description and History of the Five Points Site
The Five Points site is located in northern Utah, near the Great Salt Lake, on the boundary between

Woods Cross City and Bountiful City in Davis County, Utah. The site was formerly identified as the
Bountiful Five Points PCE Plume, but the site name was changed in approximately 2006 because
groundwater contamination was observed in the City of Wood Cross as well as Bountiful. An elevated
level of the chlorinated solvent PCE was first observed in a municipal drinking water well for the city of
Woods Cross in 1988 (WC#2). The most likely source of this contamination is the dry-cleaning facility
Your Valet Cleaners (YVC) in Bountiful, Utah. PCE is known to have been used in the dry-cleaning
operations at YVC between 1964 and 2002 before being replaced by a liquid silicone-based dry-cleaning
solution. A site vicinity and location map, showing the YVC property and Woods Cross municipal wells
WCH#1 and WCH#2, is presented as Figure 1-1.

The YVC property contains a small retail building located on the south end of the site, much of the rest of
the property is covered with asphalt and used for customer parking and drive-through service. The
property is located near the intersection of 200 West, Main Street, and 1500 South, as shown in
Figure 1-1. Properties surrounding the site are primarily commercial; however, residential properties are
also present in the area. YVC has been in operation at this location since approximately 1964. Prior to
use as a dry cleaning business, the property and building are believed to have been used as a small
grocery store. According to the owner, Mr. Jim Patterson, YVC converted from the traditional
PCE-based dry-cleaning solution to a liquid silicone-based dry-cleaning solution referred to as
GreenEarth Cleaning in approximately 2002 (Patterson, 2006). Other potential sources of PCE
contamination near this area, all located down- or cross-gradient of YVC, included a former gasoline
station and automotive garage and two former dry cleaning operations (UOS, 2000; Patterson, 2002). The
former gasoline station and automotive garage was located at 1545 South Main Street, the current location
of George West Quality Autos. According to Mr. Patterson, tanks associated with the gas station were
removed with no identified environmental impacts. The two former dry cleaning operations were located
on the southwest and northwest sides of the former Bountiful Five Points Mall (UOS, 2000; Patterson,
2002). Based on analytical results for soil samples collected during a Phase II Environmental Site
Assessment completed in November 1998, the two former dry cleaning facilities were found to have not
adversely impacted subsurface soils at the former mall site (ROCS, 1998).
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The Intermountain Waste Oil Refinery (IWOR) site (included on the National Priorities List [NPL] in
2000) is located approximately 0.4 miles northeast of the YVC property at 995 South 500 West.
Trichloroethene (TCE) is the contaminant of concern in groundwater at the site. However, PCE, cis-1,2-
dichloroethene (cis-1,2-DCE), 1,1-Dichloroethane (1,1-DCA) and 1,1,1-Trichloroethane (1,1,1-TCA)
have been identified in groundwater at the site. The IWOR site is located cross-gradient from the Five
Points site, and groundwater contamination from the two sites is assumed to not be co-mingled.

A Site Inspection (SI) for the Five Points site was conducted in 2006 to determine past and present
conditions, evaluate potential human and environmental receptors, and determine if the site was eligible
to be included on the NPL. The Comprehensive Environmental Response, Compensation, and Liability
Act Information System (CERCLIS) identification number (ID) for the Five Points site is
#UT0008921894. The results of the SI confirmed dissolved-phase PCE contamination above its
maximum contaminant level (MCL) of 5 micrograms per liter (ng/L) in groundwater at two Woods Cross
City municipal wells. As a result of contamination in the public water system wells, the site was listed on
the NPL in March 2007.

1.3.2 Historical Groundwater Contaminants above Maximum Contaminant Levels
The YVC property (suspected source area) is located directly upgradient of two municipal water supply

wells that are owned and operated by Woods Cross City. PCE was historically detected in several wells
near the site, including the two Woods Cross wells WC#1 and WC#2, shown on Figure 1-1. Other
municipal wells in the general vicinity are WC#3, WC#4, WC#5 (City of Woods Cross wells) and Freda
Well, New Well, 1100 North Well, and Honey Well (North Salt Lake wells); locations of these wells are
shown on Figures 3-1, and 4-2 through 4-9. PCE results at these wells collected during the RI
time-frame are discussed in Section 4.5.1.

The WCH#l well is located approximately 900 feet downgradient of the YVC property, near the
intersection of 1500 South and State Highway 68, and was drilled in 1934 to 334 feet below ground
surface (bgs). The 8-1/4 inch diameter production well casing is perforated from 120 to 325 feet bgs.
WCH#]1 analytical records of groundwater samples collected from 1989 until 1999 indicate that PCE was
first detected in April 1995. PCE concentrations first exceeded the MCL of 5 pug/L in May 1996 and the
highest reported concentration measured was 16.4 pg/L in February 1999. The WC#1 well was taken out
of service in February of 1999.

The WC#2 well is located approximately 4,300 feet due west of the YVC property, near the intersection
of 1500 South and 700 West. This well was drilled in 1953 to 252 feet bgs. The 8-5/8 inch diameter
production well casing is perforated at various intervals from 92 to 180 feet bgs. Analytical data from
WCH#2 samples collected from 1988 until 1999 show that PCE was detected in the first reported analysis
available in December 1988 at 5.7 pg/L. This is the highest concentration reported during the period that
data are available; WC#2 has not exceeded the MCL of 5 pg/L since the first analysis. The remaining
results reported for WC#2 were below the detection limit. WCH#2 was initially taken out of service on
September 1, 1999. However, after repeated analytical results indicated PCE levels were less than the

1-3



URS Corporation Five Points PCE Plume Site
UDEQ Contract No. 086217 Final Remedial Investigation Report
January 2014

MCL, WC#2 was brought back into drinking water production, until the pump broke in August 2007,
when it was permanently taken out of service.

14 Site Investigation History

Several investigations were conducted at the Five Points site prior to the RI, beginning with the
observation of PCE above the MCL in the City of Woods Cross municipal drinking water wells, and
continuing on until the site investigation completed in 2006, which precipitated the site’s addition to the
NPL and subsequently the RI work described in this document. The following sections summarize
previous investigations and studies in chronological order.

1.4.1 Monitoring of the City of Woods Cross Municipal Drinking Water Wells WC#1 and
WC#2 (1989 — ongoing)
Monitoring of Woods Cross well WC#1 first detected concentrations of PCE in groundwater above the

MCL (5 pg/L) on May 16, 1996. In 1998, the city received permission to blend water from other wells to
dilute PCE concentrations to 2.5 pg/L (UDEQ, 1999; UDEQ, 2001). WC#1 was then taken out of service
on March 2, 1999 after PCE levels were measured at 16.4 pg/L (UDEQ, 2001). When operable, WC#1
produced one-third of the total water production capabilities of Woods Cross City.

WCH#2, which was sampled on a regular basis until the pump broke in 2007, has only had one sampling
event where PCE concentrations were reported to be above the MCL; 5.7 pg/L. PCE was detected in
December 1988. All subsequent analytical results have shown PCE levels below the MCL.

1.4.2 Innovative Assessment of the Site (1998-1999)
UDEQ conducted an Innovative Assessment of the site in 1998 and 1999 (UDEQ, 1998; UDEQ, 1999).

The assessment included: (1) sampling of Woods Cross municipal wells WC#1 and WC#2; (2) sampling
of monitoring wells Mall Well #1 (located 100 feet northwest of the YVC site), Mall Well #2, and Mall
Well #3 located at Bountiful Five Points Mall; and (3) installation and sampling of two additional
monitoring wells 1998-MW #1 (located 270 feet upgradient to the east of the YVC site) and
1998-MW #2. All of these well locations are shown on Figure 1-2. Note that subsequent reporting uses
identifications (IDs) of MW #1 and MW #2 for more than one well location, therefore, for ease of review
in this document, monitoring wells are also identified with the year drilled in cases of duplicate IDs.
Analytical data indicated PCE was detected in three of the sampled monitoring wells (Mall Well #1, Mall
Well #2 and 1998-MW #2) at concentrations of 310 pg/L, 63.7 ng/L, and 190 pg/L, respectively. A
sample from an upgradient well (1998-MW #1) and a sample from a well located west of the Five Points
Mall were reported at below laboratory detection levels for PCE. Mall Wells #1, #2, and #3 have not
been sampled since 1999; Mall Well #1 is dry, and Mall Wells #2 and #3 are presumed to have been
destroyed during the demolition of the Five Points Mall (UDEQ, 2006).

1.4.3 Removal Assessment (1999 and 2003)
EPA and their Superfund Technical Assessment Response Team (START) conducted Removal

Assessment activities at the site November 2 - 4, 1999. The 1999 Removal Assessment activities
included: (1) sampling of WC#1, WC#2, 1998-MW #1, 1998-MW #2, Mall Wells #1, #2, and #3 (shown
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on Figure 1-2); and (2) sampling of subsurface soils from seven direct-push borings (DP-01 through
DP-07, shown in Inset 1 on Figure 1-2).

Analytical data from the 1999 groundwater sampling showed PCE in groundwater at concentrations as
high as 150 pug/L in Mall Well #1; PCE in WC#l was reported to be 4 pg/L. The soil investigation
indicated that PCE was detected in soil samples from six of the seven borings, and all the detections were
located on the YVC property, with the only non-detect (ND) soil result being from the upgradient
location, east of the YVC property, as shown in Inset 1 on Figure 1-2. The highest PCE concentration
detected was 270 micrograms per kilogram (pg/kg) from a depth of 0-6 feet bgs at DP-06, located on the
north side of the YVC building. The next highest PCE soil sample concentration (140 ug/kg) was
detected in the sample collected from the southwest corner of the YVC building (DP-05) at approximately
0-2 feet bgs (UOS, 2000). A buried tank was punctured at approximately 6 feet bgs in a direct-push
boring location on the north side of the YVC building. A bailer was used to collect a liquid sample. The
liquid was 10 inches deep and appeared to be inside a metallic container. This sample contained high
levels of acetone and 2-butanone as well as several Tentatively Identified Compounds (TICs), but did not
contain PCE or any other chlorinated compounds. A metal detector survey performed in the YVC north
parking lot discovered two metallic objects, each approximately the size of a 55-gallon drum, near the
northwest entrance and numerous unidentified metal objects in addition to the buried tank. This portion
of the property is referred to as the debris field (UOS, 2000).

EPA and their START contractor returned to the Five Points site to conduct a second Removal
Assessment activity in July 2003 (UOS, 2003). This second Removal Assessment activity included the
collection of 26 subsurface soil samples from 17 locations on the YVC property and the surrounding
properties (Maverick gas station, Five Points Shopping Mall, and George West Quality Autos), as shown
on Inset 1 on Figure 1-2. The subsurface soil samples collected from the YVC property showed similar
results to the 1999 investigation with reported PCE concentrations up to 110 pg/kg. The highest reported
concentration was observed in BH-08 from 10 to 15 feet bgs located at the extreme north end of the YVC
property where the metallic debris and other subsurface objects were previously observed. Subsurface
soil samples collected from the Maverick Gas Station, Five Points Shopping Mall and George West
Quality Autos properties showed generally low concentrations of PCE ranging from 0.37 pg/kg to
8.0 ug’kg. The EPA has suggested that the low concentrations of PCE observed on these properties
suggest minor lateral migration of contamination from the YVC site.

A direct-push boring (BH-11) installed at the YVC property encountered a shallow perched groundwater
layer between 3-6 feet bgs (UOS, 2003). The groundwater was collected into 40 milliliter (mL) volatile
organic analysis (VOA) jar and results indicate a value of 200 ug/L of PCE. Perched water was not
reported in the other borings during this or previous investigations. The groundwater depth in monitoring
wells surrounding the site is generally greater than 100 feet bgs (UOS, 2003).

1.4.4 Monitoring Well Installation (2004)
In October and November 2004, UDEQ returned to the Five Points site to install two downgradient

monitoring wells identified as MW1-2004 and MW2-2004. MW 1-2004 was completed to a depth of 125
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feet bgs with the water table measured at 115 feet bgs. The initial attempt to complete monitoring well
MW2-2004 was halted when the hollow-stem auger met refusal at 53 feet bgs, yet was subsequently
completed to 125 feet bgs. The water table encountered in this well was 105 feet bgs. Groundwater
samples were not collected as part of this investigation.

1.4.5 Site Inspection (2006)
In September 2006, UDEQ conducted additional sampling efforts to support the SI. The SI included

analysis of groundwater samples from WC#1, WC#2, MW 1-2004 and MW2-2004. The objectives of this
inspection were to: (1) determine past and present site conditions, including the presence or absence of
hazardous materials; (2) evaluate the human and environmental receptors in the vicinity of the site; and
(3) determine if the site was eligible for inclusion on the NPL. The results of this investigation
corroborated the presence of PCE above the MCL (at 6.3 pg/L) in groundwater at WC#1, which resulted
in the site’s listing on the NPL. PCE was also detected above the MCL (at 24 pg/L) in MW1-2004.
However, PCE was detected below the MCL at MW2-2004 and at WC#2 (1.8 ug/L at both locations).
Figure 1-2 shows these results.

1.4.6 Removal Action (2006-2007)
On December 27, 2006 EPA and YVC entered into an Administrative Order on Consent (AOC) requiring

the completion of a Removal Action by YVC. The Action Memorandum prepared by EPA in July 2004
called for the excavation of contaminated soils with PCE concentrations exceeding 3,000 pg/kg and
treatment of groundwater in which PCE concentrations exceed 5 ng/L (EPA, 2004). The Removal Action
resulting from the AOC was performed during May and June of 2007 and included:

e A ground penetrating radar (GPR) survey;

e Trench characterization for site conditions;

e Excavation of soils with visible PCE contamination, if practicable, and removal or treatment of
soils with PCE concentrations exceeding 3,000 pg/kg;

e Confirmation and waste characterization samples;

e Management and disposal of impacted soil generated during the excavation activities; and

e Removal of an underground storage tank (UST) discovered during the soil excavation activities in
the area where the EPA had previously identified a small tank or drum like object. The UST was
removed in accordance with DERR regulations for UST closure, as part of the overall Removal
Action.

The excavation areas are illustrated in Inset 2 on Figure 1-2. The Removal Action work plan stipulated
that any shallow perched groundwater encountered during excavations would need to be treated if PCE
concentrations exceeded 5 pg/L. However, no perched groundwater was observed, therefore, no
groundwater related activities were required. During the Removal Action, 43 cubic yards of soil and a
UST were removed. Trenching activities targeted areas where either a GPR survey or previous
investigations indicated buried debris or tanks. No debris was found where previously suspected, in the
area of Trench 1. No odors, staining, or other obvious signs of chemical impact were observed during
any of the investigations. A buried UST was located in the area of the combined Trenches 2 and 3, where
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EPA identified a buried “drum or tank-like object” during previous investigation work. The tank was
removed as part of the excavation activities and was approximately 3 feet in diameter and 12 feet long,
with an estimated capacity of 1,000 gallons. At the time of removal, the tank contained 13 inches of free
liquid that appeared to be mostly water with a thin layer (1.5 inches) of free-product floating on top.
During UST removal, no stains, elevated photoionization detector (PID) readings, or noticeable odors
were observed in the soil surrounding the tank that would indicate a release or spill from the UST. The
UST closure samples collected from beneath the tank did not show elevated levels of petroleum
constituents or volatile organic compounds (VOCs). Characterization samples of the removed soil
indicated relatively low levels of PCE (430 pg/kg) compared to the removal action level of 3,000 pg/kg.

Soil samples were collected as grab samples from the excavations to confirm that soils directly adjacent to
the excavations were below the removal action level (3,000 ug/kg PCE). None of the soil sample results
exceeded the site PCE action level (see Figure 1-2), with the highest PCE concentration being
1,800 pg/kg from the base of Trench 5, which was located in the vicinity of the YVC sewer line. Damp
soil was observed around the sewer line, indicating a potential leak, however, the presence of utilities and
structural features precluded further investigation. Although PCE concentrations in soil were not detected
above the removal action level in any of the trenches excavated for this work, it is uncertain whether
contaminated soils still exist at other areas of the property that are not associated with the excavation
locations (Environmental Resources Management [ERM], 2007).

15 Scope and Objectives of the Remedial Investigation

The scope and objectives for the RI at the Five Points site are presented in the following subsections.

151 Scope
The scope of this RI is as follows:

e To determine the nature and extent of contamination at the Five Points site resulting from
historical dry cleaning activities at the suspected source area that may pose an unacceptable risk
to human or ecological receptors.

e To provide data to: 1) support a determination of the need for remediation at the site and 2) to
support an evaluation of potential remedial alternatives if necessary.

The area covered by this report is shown in Figures in Sections 3 and 4. A Feasibility Study (to determine
the most feasible remediation alternative) will be performed using the results of this RI and will be
presented under separate cover at a later date.

15.2 Objectives
Specific objectives of the RI at the Five Points site are summarized as follows:

e Provide data sufficient to determine nature and extent of contamination at the site.
e Provide sufficient data for the completion of the HHRA by collecting soil, groundwater, and
indoor air samples (if necessary) at the site and analyzing them for VOCs.



URS Corporation Five Points PCE Plume Site
UDEQ Contract No. 086217 Final Remedial Investigation Report
January 2014

e Provide sufficient data for the completion of the ERA by collecting soil and groundwater samples
at the site and analyzing them for VOCs.

e Evaluate the site-wide distribution and pattern of contamination by creation of maps showing
impacted areas and associated concentrations.

1.6 Scope of the Human Health Risk Assessment

The scope of the HHRA for the Five Points site was to evaluate human exposure potential and subsequent
risk in the area of the site. The HHRA report is included in Appendix H of this report and the results are
summarized in Section 5.

1.7 Scope of the Ecological Risk Assessment

Due to lack of exposure pathways and relatively low concentrations of contaminants of concern (i.e.,
PCE), an ERA was deemed not necessary for this project. As described in Section 4, contamination at the
site is entirely in the subsurface, and contaminated groundwater does not reach the surface in any springs
or surface water body in the site area. The only pathway to the surface is through controlled monitoring
well points, which do not constitute an exposure pathway for any ecological receptors.
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2.0 SITE PHYSICAL CHARACTERISTICS

This section describes the physical characteristics of the Five Points site and surrounding areas. Included
are discussions of the regional and site-specific geographic setting, hydrology, climate, regional geology
and hydrogeology, site-specific geology and hydrogeology, water rights, demography and land use, and
ecology.

2.1 Geographic Setting

The Five Points site is located within Davis County, Utah, immediately west of the Wasatch Mountain
Range. The topography of the area is the result of a delta and alluvial fan complex emanating from the
Mill Creek Canyon in Bountiful, Utah. In terms of hydrogeology, the Five Points site is within the East
Shore Area (Feth, 1966). The East Shore Area is 40 miles long and ranges from 3 to 20 miles wide,
encompassing the area along the east shore of the Great Salt Lake and the western front of the Wasatch
Range. This hydrogeologic area is bounded by the Great Salt Lake on the west and the Wasatch
Mountains on the east, between the mouths of the Bear River on the north and the Jordan River on the
south (Bolke and Waddell, 1972). The area has been divided into three hydrogeologic sub areas: the
Brigham sub area on the north, the Weber Delta sub area in the center, and the Bountiful sub area on the
south (Thomas and Nelson, 1948). The Five Points site lies within the Bountiful sub area.

2.1.1 Physiography

The East Shore Area is situated within the Lake Bonneville Basin of the Great Basin section of the Basin
and Range physiographic province. The Wasatch Fault, located a few miles to the east of the Five Points
site, separates the East Shore Area from the adjacent Wasatch Range section of the Middle Rocky
Mountain physiographic province. ©— The Lake Bonneville Basin, typical of Basin and Range
physiography, is characterized by alternating, isolated, north-trending, block-faulted mountains and
intermountain basins flanked by alluvial slopes (Clark et al., 1990).

The nature of the sedimentary deposits underlying the Five Points site appears to have been influenced by
former Lake Bonneville, the largest lake formed in the Basin and Range physiographic province during
the Pleistocene Epoch (from 2 million to 10,000 years ago). Most of the Lake Bonneville shorelines
visible today were formed 10,000 to 30,000 years ago. At its maximum extent, Lake Bonneville covered
nearly 20,000 square miles, and was nearly 1,000 feet deep in the area of the present Great Salt Lake
(Hintze, 1988). While Lake Bonneville existed, fluctuations of the lake level reworked the layers of
cobbles, gravels, sands, silts, and clays into heterogeneous and laterally discontinuous mixtures of
sediments. The unconsolidated sediments in the East Shore Area reach a maximum thickness of 6,000 to
9,000 feet in low-lying areas of the basin (Feth, 1966).

2.1.2 Topography
The suspected source area of the PCE contamination, the YVC dry cleaning business, is located on an

alluvial fan complex and delta terrace approximately one half mile south of Mill Creek in Bountiful, Utah.
The alluvial fan complex slopes to the west northwest at a gradient of approximately 0.02 feet per feet
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(ft/ft) from the suspected source area to the westernmost monitoring well installed during the RI field
effort (MW-110i/d). The Wasatch Mountains, approximately four miles to the east, rise abruptly from the
valley floor to an elevation of over 9,500 feet. The Wasatch Fault lies to the east of the Five Points site in
a series of synthetic normal faults approximately 3,500 feet to the east south east (Christenson and Shaw,
2008).

2.2 Hydrology

221 Climate
The Five Points site receives low to moderate annual precipitation for the intermountain area.

Meteorological data reported from the Bountiful-Val Verda Station has been evaluated and shows that the
average annual precipitation is 23.37 inches. The annual rate of evapotranspiration is 41.30 inches
resulting in an average annual loss of 17.93 inches to evaporation. The average annual temperature is
51.8 degrees Fahrenheit (°F) with fluctuations ranging from over 100° F in summer months to below 0° F
in winter months (WRCC, 2008).

2.2.2  Surface Hydrology
Regionally, surface runoff surrounding the site flows to the west-northwest. There are a number of

surface water bodies in the overall vicinity, which range from streams, springs, and ponds to wells,
ditches, and canals. Streams, canals and ditches eventually empty into a variety of wetlands, and from
there into the Great Salt Lake, which is approximately three miles to the west-northwest of the site. The
nearest surface water body to the Five Points site is the Mill Creek stream, located approximately one-half
mile north of the site, which has an average flow of nine cubic feet per second (cfs). The Mill Creek
stream receives run-off water via the municipal storm drain system and discharges into the wetlands of
the Farmington Bay Waterfowl Management Area and the Great Salt Lake. The wetland area at the
Farmington Bay Waterfowl Management Area is located approximately three miles downgradient of the
Site and is the largest downstream wetlands area. There are approximately 12,000 acres of open water
and 5,000 acres of marsh at the Farmington Bay Waterfowl Management Area (UDEQ, 1999).

2.3 Regional Geology and Hydrogeology

The geology and hydrogeology of the Bountiful sub area of the East Shore Area and the surrounding area
have been discussed in a number of reports (e.g., Thomas and Nelson, 1948; Feth, 1966; Bolke and
Waddell, 1972; Clark et al., 1990; Anderson et al., 1994). These reports indicate that the East Shore Area
lies within an elongate graben (basin) bounded by normal faulting along the Wasatch Fault zone to the
east and an undefined fault zone near the shore of the Great Salt Lake to the west (Clark et al., 1990).
Unconsolidated and semi-consolidated basin fill materials make up the majority of the subsurface; near
the Wasatch Mountains, the basin fill material is composed primarily of coarse-grained alluvial and delta
deposits, whereas, as one moves west, the deposits become interbedded gravels, sands, and clays with
fine-grained lacustrine deposits predominating near the Great Salt Lake (Clark et al., 1990).
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2.4 Site-Specific Geology and Hydrogeology

A detailed description of site-specific geology and hydrogeology is presented in the Preliminary
Conceptual Site Model for the Five Points Tetrachloroethene Plume, which was submitted to UDEQ in
draft form on July 8, 2010 (URS, 2010), and is located in Appendix A. The Preliminary conceptual site
model (CSM) has been updated as described in Section 4.0 and as shown on the figures and cross sections
included in that Section. The following subsections give general information about the geology and
hydrogeology in the area of the Five Points site.

2.4.1 Near-Surface Soils
The suspected source area, the YVC dry cleaning business, and immediate surroundings are developed

and covered with asphalt, concrete, and vegetated cover due to construction of roads, utilities, commercial
buildings, and landscaping. In this area, near-surface soils consist of up to four feet of fill material
overlying native soils. Native soils are predominantly sandy clays and/or silty clays extending to depths
of between 15 and 19 feet bgs. Ferric oxide stringers have been observed in several clayey cores, which
may indicate that the clay dries out periodically and may provide vertical migration pathways (UOS,
2000). At depths greater than 19 feet bgs sandy gravels and gravelly sands are found.

2.4.2 Deeper Subsurface Soils
The vadose zone underlying the Five Points site is primarily composed of well-graded (poorly-sorted)

alluvial sediments consisting of sandy and gravelly cobbles that are interbedded with occasional intervals
of gravelly and cobbley clays and silts. The finer-grained sediments (clays and silts) that are interbedded
with sand, gravels, and cobbles are assumed to have been deposited during higher stands of Lake
Bonneville. The proportion of fine-grained silts and clays existing in the subsurface increases moving
westward from the source area. This gradation to finer-grained sediments to the west is likely the result
of increased distance from the lacustrine, delta, and alluvial fan deposits coming from the Mill Creek
Canyon and Meuler Park areas, and increased areas associated with the former Lake Bonneville.

2.4.3 Depth to Groundwater
The water table in the plume area ranges in depth from approximately 140 feet bgs near the suspected

source area (well MW-101), to approximately 20 feet bgs at the western edge of the site area
(MW-110i/d). In general, depth to groundwater decreases to the west beneath the site area, as the
topography slopes toward the west.

2.4.4 Aquifer Characteristics
Groundwater underlying the Five Points site is within the southern extent of the “East Shore Aquifer”

first described by Thomas and Nelson (1948). The East Shore Aquifer system is confined to the west and
unconfined to the east along the Wasatch Mountain front. Consolidated rocks in the mountains contain
groundwater, but they are considered to be only a source of recharge to the East Shore Aquifer system
(Anderson et al., 1994). The shallow aquifer has been described as being 60 to 250 feet bgs, and the
intermediate aquifer is considered to be from 250 to 500 feet bgs. There has been little work done to
define the exact boundaries between the aquifers since there are no substantial lithologic differences or
large vertical head differences (Clark et al., 1990).
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Clark et al., (1990) report that the groundwater flow direction in the Bountiful area is generally towards
the Great Salt Lake in a west-northwest direction, and that the shallow, intermediate, and deeper aquifers
beneath the region are hydraulically connected with one another. The primary recharge area for the
aquifers is located near the mountain front to the east, where soils are predominantly permeable sands and
gravel associated with stream outwash areas and alluvial fan deposits. The shallow and deep aquifers
most likely grade into a single aquifer in the recharge area located approximately one mile east of the site
(Clark et al., 1990). Well logs from monitoring wells installed at the Five Points site indicate that aquifer
soils are primarily sand, silt, and gravel with some clay.
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3.0 REMEDIAL INVESTIGATION

The following sections describe the tasks performed for the RI conducted at the Five Points site by URS.
Site work to support the RI began in July 2009 with reconnaissance of existing monitoring wells and an
attempt to confirm groundwater flow direction, and continued in phases until April 2013 when the final
RI groundwater sampling event was conducted.

The RI tasks performed by URS at the Five Points site are summarized in the section below. All tasks
were performed in accordance with the Final Remedial Investigation Report/Feasibility Study Project
Plans for the Five Points PCE Plume Site (Project Plans) (URS, 2009), unless otherwise noted. Boring
logs for wells and soil borings installed during the RI are included in Appendix B. Field forms are
included in Appendix C.

3.1 Pre-Installation Activities

Prior to the initiation of RI drilling activities, field reconnaissance activities confirmed that only two of
the previously installed monitoring wells for the site (MW-1 and MW-2 drilled in 2004) had measurable
amounts of water across the screened interval. Groundwater level measurements collected at that time
indicated that groundwater elevations had declined below the screened intervals of monitoring wells
1998-MW #1, Mall Well #1, and Mall Well #2. Multiple efforts to locate Mall Well #3 and 1998-MW #2
were unsuccessful.

A search of the Utah Division of Water Rights well data was conducted to determine if there were any
wells in the vicinity of the site, other than the known municipal and UDEQ wells, which could be
considered for evaluation during the RI. The search identified numerous irrigation wells that were not
applicable based on their shallow depth, several wells that had the potential to be applicable, but could not
be located in the field, and the Silver Eagle Well (an industrial well used for process water), which is
included in the RI.

3.2 Monitoring Well and Soil Boring Installation/Groundwater Sampling

3.2.1 Drilling Strategy and Rationale

Because limited data were available for evaluating recent PCE concentrations and groundwater flow
direction, and because the wells to be installed were anticipated to be drilled to deep total depths under
difficult drilling conditions (i.e., gravelly/cobbly subsurface), a phased approach was planned as the most
cost effective process for the drilling and VOC sampling during RI well installation. As described in the
Project Plans (URS, 2009), monitoring well and soil boring locations in all phases of drilling were
selected to provide information about the horizontal and vertical extent of the PCE plume and the
direction of groundwater flow, and to identify data gaps to help determine the locations of wells to be
installed in later phases.
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The Project Plans (URS, 2009) initially called for two phases of drilling and sampling to delineate the
PCE plume; this was planned so that data collected from the Phase 1 wells would help inform well
locations for Phase 2 to fill any data gaps. Although it was anticipated that only two phases of drilling
and sampling would be required to delineate the plume at the site, the VOC data results from the two
initial phases indicated that additional data were required to delineate the plume, so a total of four phases
of drilling and sampling were required to complete the delineation. Therefore, a total of 17 wells and four
soil borings were installed during the RI investigation in four phases, as presented in Table 3-1 and shown
in Figure 3-1. Groundwater samples collected from the wells were analyzed for VOCs by ALS
Datachem, a Contract Laboratory Program (CLP) laboratory in Salt Lake City, Utah, via EPA method
SOMO1.2; analytical data are presented in Section 4.

3.2.2  Drilling and Well Construction Process

Soil boring and monitoring well installation were conducted by two different drilling contractors. The
soil borings advanced during Phase 1 were installed by EarthProbe Environmental Field Services, Inc.
using a truck-mounted direct-push drill rig. The monitoring wells installed during Phases 1 through 4
were all installed by Boart Longyear Company, using a Roto Sonic 300 RS drill rig. The wells installed
during Phases 1 and 2 were constructed of 4-inch Schedule 80 polyvinyl chloride (PVC) blank casing and
0.010-inch slot screen, whereas the wells installed during Phases 3 and 4 were constructed of 2-inch
Schedule 80 PVC blank casing and 0.010-inch slot screen to accommodate pairs of wells installed into the
same borehole, as shown in Table 3-1. Boring logs, including well construction details, are included in
Appendix B. Soil cores for all monitoring wells were screened at approximately two-foot intervals in the
field using a PID, as indicated on the boring logs in Appendix B.

Per the Project Plans (URS, 2009), monitoring wells were installed such that the top portion of the
screened interval intercepts the zone of the aquifer most impacted by PCE contamination. In order to
determine the depth of the most impacted zone, depth-discrete, screening level groundwater samples were
collected during drilling of each borehole, as detailed in the sections below. The screening level
groundwater samples were submitted to ALS Datachem for expedited VOC analysis on a 12-hour
turnaround time via EPA method SOMO01.2. The screening level VOC data results were used, in
conjunction with field data, to determine the depth interval with the highest PCE concentration, and the
appropriate depth interval for screening each well; screening level PCE data results are presented in Table
3-2 and shown in cross-sections presented in Figures 4-10 through 4-12. All monitoring well boreholes
were drilled to depths where screening level PCE results were either non-detect or were significantly
below the MCL, and then backfilled to the required well completion depths once the screened interval
depths were determined (based on the intervals with the highest PCE concentrations).

Groundwater sampling was conducted during each phase following well development, such that
groundwater samples were collected from each new well installed, and also from any existing wells that
were installed during previous phases of work (e.g., after the Phase 2 wells were developed, all existing
wells were sampled, including those that were installed during Phase 1). Table 3-3 shows the wells that
were sampled during each phase of fieldwork. Starting in May 2012, it was decided to also collect a
year’s worth of quarterly groundwater samples from the monitoring network to evaluate the effects of any
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seasonal fluctuations in groundwater elevations. In addition, as data gaps were identified, groundwater
samples were also collected from several of the municipal wells to address those gaps. As such, distinct
phases of drilling and sampling (Phases 1 through 4) were also interspersed with sampling of municipal
wells in order to collect as much data as possible to inform the next phase of well installation.

3.3 Details of RI Activities
The following sections discuss specific information about the field efforts conducted during the RI.

3.3.1 Phase 1 RI Activities
Phase 1 field work was conducted from March to September, 2010. The primary goals for Phase 1 were

to investigate the potential presence of source area soil contamination, and to evaluate groundwater flow
direction and initial contaminant concentrations to determine the locations of wells for Phase 2.

In accordance with the Project Plans (URS, 2009), four soil borings (DP-101, DP-102, DP-103, and
DP-104) were installed on the YVC property (suspected source area) to evaluate the presence of source
area soil contamination, and three monitoring wells (MW-101, MW-102, and MW-103) were installed to
begin the evaluation of the horizontal and vertical extent of the PCE plume underlying the Five Points
site. Activities performed during Phase 1 are discussed in chronological order in the subsections below.

3.3.1.1 Monitoring Well Installation
Wells MW-101, MW-102, and MW-103, shown in Figure 3-1 and presented in Table 3-1, were installed
during March 8-23,2010. Well locations were selected to provide information about the horizontal extent

of the PCE plume and the direction of groundwater flow, as well as to evaluate where data gaps exist to
help determine the locations of wells to be installed during Phase 2. As such, well MW-101 was installed
directly downgradient of the YVC property, in a location that was as close as access would allow to that
property. Wells MW-102 and MW-103 were installed farther downgradient, in the direction of regional
groundwater flow, to help refine groundwater flow direction and the extent of current contamination.

Wells MW-101, MW-102, and MW-103 were developed by Boart Longyear Company during March 31
to April 1, 2010. At least five well volumes of water were removed from each well during development,
and bailing and surging was conducted to remove any silt or sediment in the well casing.

3.3.1.2 Direct-Push Source Area Soil Sampling
Soil borings (DP-101 through DP-104) were installed on the YVC property during April 1-2, 2010 to

determine if source area PCE contamination remains in soil onsite, specifically contamination that may

constitute a continued source to groundwater. Boring locations, shown in Inset 1 of Figure 3-1, were
chosen to investigate the area around the sewer line leaving the YVC building, the area downgradient of
that location, and a grassy area to the west of the building where samples were not previously collected.
The direct-push borings were intended to be drilled to depths greater than 30 feet bgs to delineate the
vertical extent of contamination in the source area, but due to a cobbly subsurface and difficult drilling,
the borings were drilled to a maximum depth of 25 feet bgs; boring logs are included in Appendix B.
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The direct-push soil borings were screened in the field using a PID at approximately two-foot intervals, as
indicated on the boring logs in Appendix B. At least three soil samples were collected from each
borehole, with a greater number of samples collected from boreholes with higher PID readings or visual
observations indicating increased potential for contamination. The soil samples were submitted to ALS
Datachem Laboratory in Salt Lake City, Utah for VOC analysis by method EPA SOMO01.2.

During drilling of the direct-push location DP-101 on April 1, 2010, the YVC sewer line was encountered
with a hand auger and the top of the pipe was punctured while attempting to remove cobbles from the
auger hole. A backhoe was used to excavate the area of the broken sewer pipe broke (shown as the
“Sewer Break Area” in Inset 1 in Figure 3-1); the broken sewer pipe was repaired at that time.
Subsurface soils underlying the sewer pipe were collected from a southern point of the excavation, from
the mid-point, and from a northern point of the exposed sewer line. Analytical results from these
excavation samples are presented in Section 4.2 and shown in Figure 4-1.

3.3.1.3 Phase 1 Groundwater Sampling
Groundwater samples were collected during April 6-8, 2010 from the Phase 1 monitoring wells, and all

other existing site monitoring wells where groundwater was present (MW-101, MW-102, MW-103,
MW1-2004, and MW2-2004), as shown in Table 3-3. A water level meter was used at the time of
sampling so that groundwater samples from these wells were collected close to the surface of the water
table, where screening level samples from the monitoring well installation indicated the highest
concentrations of PCE. Low-flow groundwater sampling was conducted at all wells using a QED
portable bladder pump, QED 3020 air compressor, and the QED MP10 pump controller. The low-flow
sampling protocol was used successfully during this sampling event for all wells except well MW-101,
where the bladder pump set-up was attempted several times, but sample collection was not achieved,
therefore, a bailer was used to collect the groundwater sample from well MW-101 on April 8, 2010.

On May 13, 2010, low-flow sample collection was again attempted at MW-101, this time using a QED
portable bladder pump with compressed nitrogen gas and the QED MPI10H controller, instead of
compressed air and the MP10 controller. Based on consultation with QED technical support staff after
the April 2010 sampling event, it was determined that the QED 3020 air compressor, while theoretically
capable of lifting water from depths of up to 200 feet (which was the vendor recommended approach), is
not actually recommended for depths greater than 100 feet. Because groundwater depth at well MW-101
is approximately 150 feet bgs, compressed gas and a heavier-duty pump controller (QED MP10H) were
required to lift water to the surface for sample collection.

All groundwater samples were submitted to ALS Datachem in Salt Lake City, Utah for analysis of VOCs

by method EPA SOMO02.1. Analytical data from both methods (bailer and low-flow) are available in
Appendix E.
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3.3.1.4 Development of Preliminary Conceptual Site Model
Using historical site data, as well as soil and groundwater data collected during Phase 1 monitoring well

installation and the source area subsurface investigation, a preliminary CSM was developed and
submitted to UDEQ on July 8, 2010 (URS, 2010; also included as Appendix A). The preliminary CSM
discusses site conditions such as site-specific geology and hydrogeology, aquifer characteristics,
groundwater flow direction, horizontal hydraulic gradients, and horizontal and vertical extent of PCE
impacts. The CSM also provided recommendations for additional field work.

3.3.1.5 HydraSleeve™/Low-Flow Comparison Groundwater Sampling
One recommendation of the preliminary CSM process was to consider using HydraSleeve™ groundwater

sampling technology at well MW-101, and possibly the entire site, instead of using low-flow sampling
methods. The HydraSleeve™ technology is considered a “no-flow”, no-purge groundwater sampling
method where a polyethylene sampler bag is deployed into the well at a specified depth and allowed to sit
in the well for approximately 48 hours to allow the well to re-equilibrate after any disturbance to the
water column. Groundwater is then collected into the sampler bag during retrieval from the well, which
collects a three-foot column of water into the bag from the deployment depth, and that groundwater is
decanted from the bag into the appropriate sample containers for laboratory analysis. Using
HydraSleeve™ technology at the site is a simple, cost-effective method for sampling deep intervals in the
aquifer without generating purge water.

To support the recommendation in the preliminary CSM, a comparison sampling event was conducted on
September 20, 2010 where both low-flow (bladder pump) samples and HydraSleeve™ samples were
collected from wells MW-101 and MW1-2004. The HydraSleeves™ were deployed in all wells (MW-
101, MW-102, MW-103, MW1-2004, and MW2-2004) approximately two weeks before the samples
were retrieved on September 20, 2010, and deployment and sampling were conducted in accordance with
the HydraSleeve™ standard operation procedure (SOP) included in Appendix D. The low-flow
comparison samples were collected only from wells MW-101 and MW 1-2004, and were collected using
the QED portable bladder pump, compressed nitrogen gas, and the QED MP10H controller.

Analytical results from the comparison sampling event, presented in Table 3-4, show that at both
sampling locations, PCE concentrations were higher in the samples that were collected using
HydraSleeve™ samplers than those collected using the low-flow method. Based on the results of this
sampling event and the cost effectiveness of HydraSleeve™ sampling, UDEQ and EPA approved the use
of HydraSleeves™ for all subsequent groundwater sampling events at the site.

3.3.2 Phase 2 RI Activities
Phase 2 well installation and sampling was conducted from November 2010 to January 2011. The goal

for Phase 2 was to delineate the PCE plume so that it was bounded by wells with PCE concentrations not
exceeding the MCL of 5 pg/L. In accordance with the Project Plans (URS, 2009), the results of the Phase
1 groundwater sampling event, shown on Figure 4-2, were used to identify locations for the next four
monitoring wells in order to further delineate the plume. Phase 2 activities included installation of
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monitoring wells MW-104, MW-105, MW-106s, and MW-107s and subsequent groundwater sampling
from these wells, as described in the following subsections.

3.3.2.1 Phase 2 Monitoring Well Installation
Wells MW-104, MW-105, MW-106s, and MW-107s, shown on Figure 3-1, were drilled and installed

during the period from November 30, 2010 through January 7, 2011. Well MW-104 was installed in a
downgradient location, whereas well MW-105 was installed cross-gradient. Wells MW-106s and

MW-107s were installed further downgradient from MW-104 in an attempt to delineate the western edge
of the PCE plume; MW-106s was in the direction of assumed groundwater flow, and MW-107s was in
line with well WC#4 where PCE had been detected in the past. These two wells (MW-106s and
MW-107s) were originally installed as wells MW-106 and MW-107, but the Phase 2 groundwater
sampling results (shown in Figure 4-3) indicated that deeper wells would be needed in these locations to
better describe groundwater conditions and to delineate the PCE plume. Therefore, these wells were
renamed MW-106s and MW-107s after they had been installed.

Wells MW-104 and MW-105 were developed by Boart Longyear Company on December 9, 2010 and
MW-106s and MW-107s were developed by Boart Longyear Company during January 17 and 18, 2011.
Per the Project Plans (URS, 2009), at least five well volumes were removed from each well during
development, and bailing and surging were conducted to remove any silt or sediment in the well casing.

3.3.2.2 Phase 2 Groundwater Sampling
Following installation and development of all Phase 2 monitoring wells, a Phase 2 groundwater sampling

event was conducted on January 27, 2011. Samples were collected from the Phase 2 wells, as well as all
other existing site monitoring wells except well MW-102, where PCE had not been detected in the
previous sampling event, and because well MW-103 served to delineate the plume to the north in this
location. Groundwater samples were collected from wells MW-101, MW-103, MW-104, MW-105,
MW-106s, MW-107s, MW1-2004, and MW2-2004, as shown in Table 3-3. Groundwater samples were
collected using 2-inch HydraSleeve™ samplers per the SOP included in Appendix D, and results are
discussed in Section 4.

3.3.2.3 2011 Municipal Well Sample Collection
The results of the Phase 2 groundwater sampling indicated that data gaps still existed. In an attempt to

address one of those data gaps in an efficient manner, the existing municipal Freda Well was sampled on
May 16, 2011. However, due to the fact that the pump was still in the well, the HydraSleeve™ sampler
could not be advanced completely down the well to the screened interval, therefore, although a sample
was collected, it was likely from above the pump bowls was determined to not be representative of the
aquifer and the process of getting the Freda Well pump removed was initiated so that representative
samples could be collected.

Because the pump was not operable in the WC#2 municipal well, Woods Cross removed that pump and
on November 16-17, 2011 samples were collected from multiple depths corresponding to the screened
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intervals within the WC#2 well. This addressed the data gap to the north of the plume in that area.
Results of this sampling are presented in Section 4.

3.3.3 Phase 3 RI Activities
Phase 3 well installation and sampling was conducted from December 2011 to February 2012. The goal

for Phase 3 was to install additional monitoring wells to help explain groundwater data collected in
Phase 2 that showed an apparent mound of groundwater in the locations of wells MW-106s and
MW-107s, and no detections of PCE in wells MW-106s or MW-107s, yet PCE detections farther
downgradient in WC#4 (see Figure 4-4). Therefore, it was decided to drill deeper wells in these
locations. Screening level PCE data collected during drilling indicated that two intervals might need to be
sampled in each new well location, so URS installed two 2-inch diameter nested wells into each borehole
(MW-1061/MW-106d, and MW-1071/MW-107d, where “i” indicates intermediate and “d” indicates deep
wells).

3.3.3.1 Phase 3 Well Installation
Wells MW-106i, MW-106d, MW-1071, and MW-107d, shown on Figure 3-1, were installed during the

period from December 6-22, 2011. Only two wells were originally intended to be installed in these

locations. However, as stated above, results of the depth-discrete, screening level groundwater samples
that were collected during drilling of the boreholes for MW-106i/d and MW-107i/d indicated a need for
groundwater monitoring at both intermediate and deep intervals in these locations. Therefore, pairs of
2-inch diameter wells, with one deep well and one intermediate depth well, were installed in the boreholes
drilled in each of these locations instead of one 4-inch diameter well in each location. Therefore,
two-inch diameter monitoring wells MW-106i and MW-106d are colocated in the same borehole, and
two-inch diameter wells MW-107i and MW-107d are colocated in the same borehole. All wells are
installed and screened at the depths shown in Table 3-1.

The Phase 3 monitoring wells were developed by Boart Longyear Company following installation. Per
the Project Plans (URS, 2009), at least five well volumes were removed from each well during
development, and bailing and surging were conducted to remove any silt or sediment in the well casing.

3.3.3.2 Phase 3 Groundwater Sampling
Following installation and development of all Phase 3 monitoring wells, a Phase 3 groundwater sampling

event was conducted on February 2, 2012. Samples were collected from the Phase 3 wells, as well as all
other existing site monitoring wells except well MW-102 for the same reason it was not sampled in
Phase 2. Therefore, groundwater samples were collected from wells MW-101, MW-103, MW-104,
MW-105, MW-106s, MW-106i, MW-106d, MW-107s, MW-107i, MW-107d, MW1-2004, and
MW2-2004, as shown in Table 3-3.

3.3.3.3 2012 Municipal Well Sampling
In the interim between the first attempt at sampling the Freda Well and the Phase 3 sampling, UDEQ

coordinated with North Salt Lake to have the Freda Well pump removed so that the screened intervals of
that well could be sampled. On April 6, 2012 samples were collected from the Freda Well at five discreet

3-7



URS Corporation Five Points PCE Plume Site
UDEQ Contract No. 086217 Final Remedial Investigation Report
January 2014

intervals (196, 221, 336, 366, and 421 feet below top of casing [btoc]) using 2-inch HydraSleeve™
samplers per the SOP included in Appendix D and results are discussed in Section 4.

3.3.3.4 First Quarterly Groundwater Sampling

Results of Phase 3 sampling raised questions as to whether or not seasonality played a role in observed
PCE concentrations. Therefore, it was determined that one full year of quarterly sampling would be
conducted. The first quarterly (Q1) groundwater samples were collected on May 15, 2012 at all of the
existing wells, including all of the intervals of the Freda Well sampled in April 2012. Groundwater
samples were collected using 2-inch HydraSleeve™ samplers per the SOP included in Appendix D, and
results are discussed in Section 4.

3.3.4 Phase 4 RI Activities
Phase 4 well installation and sampling was conducted during July and August 2012. The goal for Phase 4

was to delineate the extent of the PCE plume because results from the Phase 3 and Q1 sampling events
indicated PCE contamination in samples collected from MW-106i and the Freda Well at concentrations
exceeding the MCL. Therefore, URS installed six additional nested monitoring wells in the same fashion
as the nested wells installed during Phase 3. The six Phase 4 wells were MW-108i/MW-108d and
MW-109//MW-109d (installed to bound the PCE plume to the north and south), and MW-110i/MW-110d
(installed to bound the plume to the west/southwest).

3.3.4.1 Phase 4 Well Installation
Wells MW-108i, MW-108d, MW-109i, MW-109d. MW-110i, and MW-110d, shown on Figure 3-1, were

installed during the period from July 25 to August 9, 2012. As was done during Phase 3, pairs of wells,

with one deep well and one intermediate depth well, were installed in the boreholes drilled in each of the
three locations selected for the Phase 4 wells. Therefore, 2-inch diameter monitoring wells MW-108i and
MW-108d are colocated in the same borehole, two-inch diameter wells MW-1091 and MW-109d are
colocated in the same borehole, and two-inch diameter wells MW-1101 and MW-110d are colocated in
the same borehole. All wells were installed and screened at the depths shown in Table 3-1.

The Phase 4 monitoring wells were developed by Boart Longyear Company following installation. Per
the Project Plans (URS, 2009), at least five well volumes were removed from each well during
development, and bailing and surging was conducted to remove any silt or sediment in the well casing.

3.3.4.2 Phase 4/Second Quarterly Groundwater Sampling
Following installation and development of all Phase 4 monitoring wells, a Phase 4 groundwater sampling

event was conducted on August 16, 2012 (which coincided with the second quarterly sampling event;
Q2). Samples were collected from the Phase 4 wells, as well as all other existing site monitoring wells
except well MW-102 (for the same reasons it was not sampled during Phases 2 and 3), and wells
MW-106s and MW-107s (because results from Phase 3 sampling confirmed that PCE contamination in
this area exists deeper than those two wells are screened). Therefore, groundwater samples were
collected from wells MW-101, MW-103, MW-104, MW-105, MW-106i, MW-106d, MW-107i,
MW-107d, MW-108i, MW-108d, MW-109i, MW-109d, MW-110i, MW-110d, MW 1-2004, MW2-2004,
and the Freda Well, and as shown in Table 3-3.
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3.3.4.3 Third and Fourth Quarterly Groundwater Sampling
Following the Phase 4/Q2 sampling event, three additional sampling events were conducted during

Phase 4:
o The third quarterly (Q3) sampling event, conducted November 28, 2012
o The fourth quarterly (Q4) sampling event, conducted February 26, 2013

e Freda Well re-sampling, conducted April 8, 2013

During the Q3 and Q4 sampling events, groundwater samples were collected from all the same wells that
were sampled during the Phase 4/Q2 sampling event. During the Freda Well re-sampling event, one
sample was collected from the interval of 336 feet btoc to attempt to confirm apparently anomalous
results at that depth from the Q4 sampling event. The results of the re-sampling at the Freda Well
confirmed the Q4 results and the Q4 results were used because they were the more conservatives. Results
of the Phase 4/Q2, Q3, and Q4 sampling events are presented in Section 4.
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4.0 RESULTS AND NATURE AND EXTENT OF CONTAMINATION

Soil and groundwater have been sampled at the Five Points site to characterize the nature and extent of
contamination and exposure pathways at the site. Sampling of select Five Points site groundwater
monitoring locations has taken place since April 1998. The majority of sampling and investigations at the
Five Points site have taken place since 2001. Results of investigations conducted to characterize the
nature and extent of PCE in soil underlying the source area, are described in Section 4.3. Results of
investigations to characterize PCE in groundwater are addressed in Sections 4.4 and 4.5. Analytical data
for all samples collected by URS during the field work for this RI effort at the Five Points site are
provided in Appendix E. Results of the data validation conducted on the analytical data are provided in
Appendix F; all results are usable as qualified. Hydrographs showing groundwater elevations and PCE
concentrations over time for wells installed and sampled during the RI are provided in Appendix G.

4.1 Data Validation

The analytical data collected in support of the RI were validated by a qualified chemist who was not
involved in the actual generation of the data, in accordance with the Quality Assurance Project Plan
(QAPP ) within the URS Project Plans (URS, 2009). Also in accordance with the QAPP, the screening
level groundwater data presented in Table 3-2 and discussed in Section 3.3.2, were not validated; these
screening level data were verified for contract compliance, holding time compliance, and overall data
quality. Results of the data validation are presented in Appendix F. All data were found to be usable as
qualified. A list of definitions of the validation flags used to qualify laboratory data is presented below:

o U — The analyte was analyzed for, but was not detected above the level of the associated value.
The associated value is the sample quantitation limit.

e J—The associated value is an estimated quantity.

e UJ — The material was analyzed for, but was not detected. The associated value is an estimate
and may be inaccurate or imprecise.

o NJ — The analysis indicates the presence of an analyte for which there is presumptive evidence to
make a tentative identification and the associated numerical value represents its approximate
concentration.

e DNR — do not report. This flag is used when the laboratory re-analyzes a sample at a dilution to
accommodate equipment calibration; the data validator selects which analytes are usable within
each dilution and flags the others as DNR.

4.2 Contaminants of Concern

As discussed in Section 1.2.1, PCE is the primary contaminant of concern at the site, and PCE
contamination in public water supply wells was the primary impetus for the site’s NPL designation.
Therefore, PCE is the focus of discussion in this section, yet detections of chemicals that are known
biodegradation byproducts of PCE degradation (referred to as “PCE daughter products”) are also
discussed.
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4.3 Soil Sampling Results

The results of soil sampling conducted prior to the RI are summarized in Section 1.3 and are shown on
Figure 1-2, Insets 1 and 2. Soil PCE concentrations from historical (prior to RI) subsurface investigations
ranged from 0.42 J ug/kg (at a depth from 0 to 3 feet bgs) to 1,800 pg/kg (at a depth of approximately
4 feet bgs).

Figure 4-1 and Table 4-1 present the results of the RI subsurface investigation, conducted on April 1-2,
2010, during which a total of 18 soil samples were collected: 15 samples were collected from the four soil
borings DP-101 through DP-104, and three samples were collected from the excavation that was dug to
repair the sewer line that broke during drilling location DP-101. All sample locations are shown on
Figure 4-1. PCE soil concentrations ranged from 0.46 J pug/kg (at a depth of approximately 18 feet bgs at
DP-103) to 850 J ug/kg (at a depth of approximately 13 feet bgs at DP-102). None of the soil samples
collected at the YVC site, either historically or during the RI subsurface investigation, had concentrations
of PCE exceeding the removal action level of 3,000 pg/kg.

4.4 Groundwater Flow Direction and Hydraulic Gradient

The potentiometric surface maps generated from RI sampling events conducted during the time period of
September 2010 to February 2013 are shown on Figures 4-2 through 4-8 and indicate a general
groundwater flow direction to the west/southwest at the site, which differs from the regional
west/northwest flow direction. The approximate line of the Warm Springs Fault is also shown on Figures
4-2 through 4-8, since this fault may be somewhat of a hydrologic divide in this area. Locally,
groundwater flow direction appears to be heavily influenced by the pumping of municipal drinking water
supply wells that are located east of the Warm Springs Fault (WC#1, WC#2, WC#3, WC#4, New Well,
Freda Well, 1100 North Well, and Honey Well), such that when these municipal wells are operating,
groundwater east of the Warm Springs Fault flows in the direction of the pumping wells. It does not
appear that pumping municipal wells that are located to the west of the warm Springs Fault have the same
influence over local groundwater flow direction beneath the site.

At the time of this writing, the municipal wells that are not in operation for drinking water supply due to
detections of PCE (or a broken pump in the case of WC#2) are WC#1, WC#2, WC#4, and Freda Well.
Pumping at the Freda Well was reinstated in April 2013 by North Salt Lake (the owner of the well), but
the water that is pumped is not used for public water supply; instead, pumping is being used by North Salt
Lake to capture potentially contaminated water and thereby protect their 1100 North Well and Honey
Well, so that the latter two can continue to be used for public water supply. Due to the fact that pumping
at the Freda Well was reinstated as the RI was being completed and because installation of the municipal
pump in the well precludes sample collection at the well using HydraSleeves™ (the sampling protocol
used in the RI), samples have not been collected since pumping at this well has been reinstated.
Therefore, it is unclear what effect pumping of this well is having on the plume.
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A horizontal hydraulic gradient of 0.026 ft/ft was calculated based on data presented in the Innovative
Assessment / Analytical Results Report (UDEQ, 1999). This relatively steep gradient was calculated
from wells in the source area which are currently dry. Water level data collected in February 2013
yielded a shallower gradient of 0.002 ft/ft across approximately 8,000 feet of the Five Points site (from
well MW-101 to MW-110d).

Relative vertical hydraulic gradients were calculated for nested well pairs at the site (MW-106s/d,
MW-107s/d, MW-108i/d, MW-109i/d, and MW-110i/d). The calculations were made by dividing the
difference in water level between the two wells in each pair by the difference in mid-point of their well
screens; the results are presented in Table 4-2. A review of Table 4-2 shows a downward vertical
hydraulic gradient for all well pairs shown. Although all of the wells listed in Table 4-2 are located in the
central and western portions of the PCE plume at the site, a similar calculation was done for the
preliminary CSM (URS, 2010) using wells from the eastern portion of the plume; these calculations also
showed a predominantly downward vertical hydraulic gradient (see Appendix A).

4.5 Analytical Groundwater Sampling Results

The results of groundwater sampling conducted prior to the RI are summarized in Section 1.3. Figure 1-2
presents concentrations of PCE in groundwater detected during historical (prior to RI) sampling events.
Figures 4-2 through 4-8 present groundwater elevations and PCE concentrations for the groundwater
sampling events conducted during the RI field effort, between September 2010 and February 2013 and
Table 4-3 presents those results in a tabular format. Also included on Figures 4-2 through 4-8 are PCE
results collected during the RI from the production wells by the cities of Woods Cross (which includes the
Silver Eagle Well refinery process well) and North Salt Lake. These samples were collected using the
municipal pumps installed in the wells and were not collected in accordance with the methods used for
the HydraSleeve™ samples collected for the RI and are, therefore, not comparable to those results.

Figures 4-2 through 4-8 show the progressive understanding of the PCE plume through time, and
monitoring well installation and sampling events. Each figure shows the plume based on the results of
the associated sampling event, but also includes all previous PCE results for comparison purposes. In
addition, maximum detections of PCE daughter products (TCE), 1,1-DCE, cis-1,2-DCE, trans-1,2-DCE,
and vinyl chloride) from samples collected during the RI field effort are shown in Figure 4-9
(note: 1,1-DCE, trans-1,2-DCE, and vinyl chloride were not detected in any well during the RI).

Three cross-sections, presented in Figures 4-10 through 4-12, were constructed using all available
lithologic information through the area of the current PCE plume (February 2013). Each cross-section is
the same in its eastern extent, starting at the YVC property, to the point at approximately 800 West, where
they then diverge so that they each terminate in the general vicinity of a municipal well: section line A to
A’ (Figure 4-10) terminates at WC#4 and is adjacent to the Freda Well; section line B to B’ (Figure 4-11)
terminates at WC#3; and section line C to C’ Figure 4-12) terminates at the 1100 North and Honey Wells.
The cross-sections show all of the RI groundwater sampling PCE data, as well as the screening level PCE
data that were collected during well installation; these screening level concentrations are shown in black
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text next to each well where they descend into the subsurface. The information shown in Figures 4-2
through 4-12 serves as the three-dimensional conceptual site model for the site, and the following sub-
sections provide a discussion of the data shown in those figures.

4.5.1 Production/Process Well PCE Sample Results Collected by Municipalities During RI
During the RI, URS coordinated with the municipalities around the Five Points PCE plume to obtain any

sample results they had collected from their wells. Figures 4-2 through 4-8 show those results in white
results boxes. The samples are relatively high volume samples that were collected by the municipalities
using the pumps installed in the wells, which pull indiscriminately from across the screened intervals in
each well. The samples were not collected in accordance with the RI Work Plan and did not use the same
methods as the RI samples collected by URS. Therefore, while they provide informative data, they are
not comparable to the depth-specific HydraSleeve™ results collected for the RI. The bowls of the
production pump preclude sampling with HydraSleeves™ or other environmental sample collection
methods. Sample results provided by the municipalities were not used in contouring. The following
paragraphs present the data provided to URS by the municipalities that coincide with the RI sample
period. Information concerning the City of Woods Cross municipal wells and the Silver Eagle well was
provided by Mr. Scott Anderson, Public Works Department, City of Woods Cross (Anderson, 2013).
Information concerning the North Salt Lake municipal wells was provided by Ms. Karyn Baxter,
Assistant City Engineer for North Salt Lake City (Baxter, 2011-2013).

Woods Cross City Wells
The WC#1 well (described in Section 1.3.2 above) was first sampled by the city of Woods Cross during
the RI on May 5, 2011, when it showed a PCE concentration of 4.5 pug/L. It was again sampled in

November and December of 2012, when Woods Cross performed a pump test that involved pumping the
well for approximately 36 days. The first two samples, collected at day 1 and day 21 of the test showed
PCE at 0.9 ug/L. The final sample, collected at day 36, showed PCE at 1.1 pg/L. It should be noted that
Woods Cross was not operating WC#3 during this pump test.

The WC#3 well has been in the municipal system since 1970 and is located approximately 1.4 miles due
west of the YVC property, near the intersection of 1500 South and 1100 West. This production well was
drilled to 393 feet bgs and is perforated from approximately 230 feet bgs to 393 feet bgs. In May of 2009,
the controls at WC#3 were changed to pump the majority of the water for the Woods Cross system.
However, by May of 2012 WC#3 was only being used to supplement WC#5, which now provides the
majority of the water supply for the Woods Cross system. Analytical data from WC#3 samples collected
from 2009 to 2012 show that PCE was non-detect until May of 2011, when PCE was detected at 0.8 ug/L.
Samples collected in November 2012 show PCE at 2.6 pg/L.

The WC#4 well was added to the municipal system to help compensate for the production losses from the
shutdown of WC#1; Woods Cross City received an operating permit for WC#4 in 1999. WC#4 is located
approximately 1.6 miles southwest of the YVC property. This production well was drilled to 380 feet bgs
and is perforated from approximately 280 feet bgs to 380 feet bgs. Analytical data from WC#4 samples
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collected from 2009 to 2012 show that PCE levels ranged from non-detect in November of 2009 to
1.3 pg/L in October of 2012. The WC#4 well was taken out of service in 2011.

The WCH#5 well was added to the municipal system in 2009 and is located approximately 1.5 miles west
southwest of the YVC property, on the west side of the Warm Springs Fault. This production well was
drilled to 387 feet bgs and is perforated from approximately 238 feet bgs to 384 feet bgs, with a 5 foot gap
in screen at approximately 348 ft bgs. Analytical data from WC#5 samples collected from 2011 to 2012
show that PCE levels are consistently non-detectable.

The Silver Eagle Well is located approximately 1.2 miles southwest of the YVC property and is a
production will for the Silver Eagle refinery. It is periodically sampled by Woods Cross; the data shown
on the Figures come from Woods Cross City. The well is drilled to 501 feet bgs and is perforated from
250 feet bgs to 500 feet bgs. Analytical data provided by Woods Cross shows that PCE has not been
detected in the well. Because of the long screened interval and the unknown depth of the pump bowls,
these results should not be compared to the surrounding HydraSleeve™ data.

City of North Salt Lake Wells
The New Well, which is located approximately 1.4 miles west southwest of the YVC property, was

installed in 1954. This production well was drilled to 501 feet bgs and is perforated from approximately
300 feet bgs to 500 feet bgs. Analytical data shows the first detection of PCE was in January of 2011 at a
concentration if 0.6 pg/L. The well was sampled again in April of 2011, at which time the PCE
concentration was 1.1 pg/L. New Well was taken out of production in January of 2011, but was
reinstated in the spring of 2013.

The Freda Well, which is located approximately 1.5 miles southwest of the YVC property, was installed
in 2006. This production well was drilled to 530 feet bgs and is perforated from 180 feet bgs to 225 feet
bgs, 320 feet bgs to 370 feet bgs, and 405 feet bgs to 420 feet bgs. Analytical data shows PCE
concentrations were first detected in February of 2009 at 3.9 ug/L and increased to 6.2 pg/L in April of
2011. The Freda Well was taken out of production in April 2009. In cooperation with UDEQ, North Salt
Lake removed the pump from the Freda well in March of 2012, after which time sampling at the Freda
well was conducted with HydraSleeves™ as shown on Figures 4-5 through 4-8. The pump was
reinstalled in April of 2013 and pumping was resumed, with the resultant water being disposed of to the
sanitary sewer system.

The 1100 North Well, which is located approximately 1.6 miles south southwest of the YVC property,
was installed in 2007. This production well was drilled to 350 feet bgs and is perforated from 180 feet
bgs to 260 feet bgs. Analytical data shows that PCE concentrations were first detected in February of
2013 at 0.8 pg/L. The 1100 North Well is still in operation.

452 PCE Concentrations in Groundwater Collected by URS for the RI
As shown in Figures 4-2 through 4-8, PCE concentrations in groundwater samples collected from the site

range from 0.12 J pg/L (at MW-110i on February 26, 2013) to 46 pg/L (at MW1-2004 on August 30,
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2012). Figures 4-2 through 4-8 show the delineation of the extent of the PCE plume over time as
additional wells were installed and samples collected; thus, the plume shown in Figure 4-2 for the
September 2010 sampling event, when only five wells were sampled, is relatively small and
preliminarily-defined compared to that shown in Figure 4-8 (February 2013) when eighteen wells were
sampled. Figure 4-8, along with the cross-sections shown in Figures 4-10 through 4-12, also show the
most current horizontal and vertical extent of the PCE contamination in groundwater at the site, using
data from the February 2013 sampling event.

In addition to the understanding, and thus the shape, of the plume changing based on the addition of
sampling points (either new wells or access to sampling municipal wells), the shape of the plume has also
been observed to change with each sample event. The August 2012, second quarterly sample results,
shown in Figure 4-6, depict the plume based on the first results from the full set of 18 site wells and the
Freda Well. It appears, from its shape, that the plume is being influenced by the pumping of municipal
wells, with Woods Cross pumping primarily from WC#5 and WC#3 and not pumping from WCH#I,
WC#2, or WC#4. However, starting in mid-November through December 2012, Woods Cross performed
a pump test at WC#1, which involved pumping that well (which had previously been out of operation)
and not pumping at WC#3. The third quarter of sampling, conducted on November 28, 2012, coincided
with this test, which is assumed to be responsible for the change in plume shape. However, it should be
noted that although the PCE concentrations decreased enough to change the shape of the plume based on
contour intervals, it would only take a few micrograms per liter more at MW1-2004 and less than a
microgram per liter more in MW-108d and MW-106i to make the November plume look similar to the
August plume. The fourth and last quarter of sampling, conducted in February of 2013, again depicts a
plume much the same shape as the August 2012 plume, but extending a bit further to the southwest to the
Freda Well. This assessment of plume shape changes is based on only three quarters of sampling at the
full set of site well and therefore does not provide a substantial data set with which to make such
observations.

As shown in Figure 4-8, PCE levels greater than the MCL of 5 pg/L extend southwest from the area of
the YVC site to just west of the Freda Well, in a plume that is approximately 6,080 feet in the longest
dimension (east to west). The plume is currently bounded at its western (downgradient) extent by
monitoring wells MW-109i/d and MW-110i/d, and by the municipal wells New Well, WC#3, and WCH#5.
Notably, the concentration of PCE in samples collected from monitoring well MW-101 (which is just
downgradient of the suspected source area) have not exceeded the MCL (5 pg/L) since May 2012
(Figure 4-5). This suggests that there is not a continuing source of PCE from the YVC property and that
the PCE plume may be migrating west/southwest at the site.

As shown in Figures 4-10 through 4-12, it also appears that the screened interval for monitoring well
MW-101 is currently flooded, meaning that the top of the water table is above the top of the well screen.
This well was initially constructed to be screened across the water table, with additional screen below to
allow the well to capture the water table in the event that groundwater levels dropped (which is what was
being observed in surrounding wells at the time of installation). However, subsequent to well installation,
groundwater levels actually rose in this area, resulting in the screened section of the well being entirely
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submerged or flooded. This flooded screened interval might help explain relatively low concentrations of
PCE during recent sampling rounds. However, the screened interval for this well has been flooded during
every sampling round (shown in the MW-101 Hydrograph in Appendix G), so a flooded screen alone
cannot account for declining PCE concentrations in this well.

For example, the elevation of the top of the well screen in monitoring well MW-101 is 4246.53 ft above
mean sea level (amsl), and groundwater elevations in well MW-101 have ranged from 4251.48 ft amsl in
September 2010 (Figure 4-2; corresponding PCE concentration of 32 pg/L) to 4272.35 in February 2012
(Figure 4-4; corresponding PCE concentration of 12 pg/L). The most current groundwater elevation
(February 2013; Figure 4-8) was 4261.16 ft amsl, which is almost exactly halfway between the lowest and
highest groundwater elevations recorded for this well; yet the PCE concentration in February 2013 was
only 2.1 pg/L, which is less than half of the concentration that was detected during the February 2012
sampling event when groundwater elevation was at its highest in this location. Therefore, it seems
unlikely that groundwater elevation alone explains the recent decline in PCE concentrations at this
location, and that the PCE plume as a whole may be migrating west/southwest at the site.

In addition to the horizontal extent of the plume shown in Figures 4-2 through 4-8, the vertical extent of
the PCE plume is shown in the cross-sections presented in Figures 4-10 through 4-12. These figures
show that PCE contamination in groundwater remains relatively close to the water table surface in the
eastern portion of the plume (monitoring wells MW-103, MW1-2004, MW2-2004, and MW-104), but
dives deeper in the western portion of the plume (monitoring wells MW-106i, MW-108d, and Freda
Well). This downgradient dive of the PCE plume is likely due to current and historic pumping of nearby
municipal water supply wells at the western edge of the plume. These municipal wells are screened
relatively deeply compared to the depth of PCE contamination in the eastern portion of the plume, so, as
they pump, contaminated water is likely drawn deeper within the aquifer. Because of this observed dive
of the PCE plume, all wells installed in the western portion of the plume (MW-106i/d, MW-107i/d,
MW108i/d, MW-109i/d, and MW-110i/d) were installed as nested pairs. A downward vertical gradient is
observed in all of these wells.

4.5.3 Concentrations of PCE Daughter Products in Groundwater

The biodegradation byproducts of PCE (i.e., “PCE daughter products”) are chemical compounds that tend
to increase in concentration as PCE naturally biodegrades. The PCE daughter products that are a concern,
due to their potential toxicity, are as follows: TCE; 1,1-DCE; cis-1,2-DCE, trans-1,2-DCE, and vinyl
chloride. Low concentrations of TCE and cis-1,2-DCE were detected in five of the 21 wells sampled at
the site during the RI field effort, whereas 1,1-DCE, trans-1,2-DCE, and vinyl chloride were not detected
in any well sampled. The five wells with detections of any PCE daughter products were MW-101, MW-
104, MW-106d, MW-1-2004, and the Freda Well; Figure 4-9 shows the locations of these wells along
with the maximum concentrations of PCE daughter products detected. As shown in Figure 4-9, the
maximum concentration of TCE detected at the site was 0.61 J pug/L in the sample from monitoring well
MW-101 in January 2011; the maximum concentration of cis-1,2-DCE detected at the site was
0.44 J pug/L in the sample from monitoring well MW-101 in January 2011.
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The relative lack of PCE daughter products detected in groundwater samples collected during the RI is
supported by field parameter data that suggest an aerobic aquifer that is not likely conducive to natural
biodegradation of PCE. Table 4-4 presents a summary of geochemical data collected between April 2010
and January 2011 from wells MW-101, MW-102, MW-103, MW-104, MW-105, MW1-2004, and
MW2-2004. In general, dissolved oxygen of <0.5 mg/L and negative oxidation reduction potential (ORP)
values indicate the anaerobic, reducing aquifer required for natural biodegradation of PCE via reductive
dechlorination (Wiedemeier et al., 1999). Table 4-4 shows that all of the dissolved oxygen measurements
collected during the RI are greater than 0.5 mg/L and that all of the ORP values collected are positive.
These data suggest the aquifer environment is likely not currently conducive to natural biodegradation of
PCE, which is supported by a relative lack, and low concentrations of, PCE daughter products.

4.5.4  Other Contaminants Detected in Groundwater
Benzene was detected in a grab sample collected from the borehole during drilling (screening level

sample) at the monitoring well MW-108i/d location at a concentration of 41 ug/L, benzene was not
detected in any subsequent sampling rounds from the wells that were installed at that location (MW-108i
and MW-108d), and it was not detected in any installed well in any other sampling event except for two
detections in monitoring well MW-101 at trace concentrations (0.41 pg/L and 0.29 pg/L) in samples
collected on September 20, 2010 at depths of 153 feet btoc and 170 feet btoc, respectively.
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5.0 CONTAMINANT FATE AND TRANSPORT

This section describes the fate and transport of PCE in the subsurface at the Five Points site. PCE is a
chemical commonly used in dry cleaning operations as an organic solvent, and was known to be used at
the YVC facility (suspected source area) between 1964 and 2002. In general, PCE typically enters the
subsurface from ground level and percolates downward through the vadose zone and into the
groundwater. PCE contamination can be in the form of a dense non-aqueous phase liquid (DNAPL),
which results from free-phase PCE entering the ground surface and moving downward through the vadose
zone to the water table by force of gravity, or PCE can be in its dissolved phase, which results from water
containing dissolved PCE entering the subsurface traveling down through the vadose zone to the water
table.

It is most likely that the primary form of contamination in the subsurface at the site is PCE as a solute
dissolved in groundwater. This assumption is based on the following:

o The relatively low concentrations of PCE in near-surface soil samples collected from the
suspected source area (maximum concentration of 1,800 ug/kg) compared to concentrations
indicative of the potential for DNAPL in soil (> 10,000,000 pg/kg) (USEPA, 1993).

o The relative thickness of the unsaturated zone through which DNAPL must percolate before
reaching groundwater (approximately 140 feet in the area beneath the YVC facility).

e The relatively low concentrations of PCE in groundwater samples (maximum concentration of
46 npg/L) compared to the average solubility of PCE in groundwater (150,000 pg/L)
(Montgomery and Welkom, 1990).

e This assumption is further supported by the fact that the highest concentration of PCE in soil at
the YVC property was observed in wet soil near the sewer line exiting the YVC building, which
suggests that PCE was introduced into the subsurface in its dissolved phase by a leaking sewer
pipe carrying dry cleaning wastewater.

Fate and transport modeling is often performed at a site to evaluate the relationship between the transport
of contaminants, which can increase plume travel, and the fate of contaminants, which can decrease
plume travel, in order to determine how far a plume will travel before contaminants degrade to acceptable
levels. Because PCE has already been observed in municipal wells above regulatory levels and because
the municipal wells continue to pump heavily from the aquifer causing a strong advective force, it was
determined that modeling of the plume for the RI delineation purposes was not necessary. Analytical
modeling will be performed as part of the Feasibility Study to evaluate remedial approaches. Following
is a qualitative evaluation of fate and transport at the site.

51 Contaminant Transport in the Vadose Zone

PCE can travel through the subsurface as DNAPL or dissolved-phase PCE. As DNAPL, PCE migration
is gravity driven, traveling downward through the vadose zone to the water table under the force of
gravity. Dissolved-phase PCE travels in the vadose zone primarily through infiltration, which occurs
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when water from above (i.e., precipitation) percolates downward through the unsaturated zone, and
carries dissolved-phase PCE to the underlying aquifer.

Subsurface soils sampled within the immediate vicinity of the YVC facility contained detectable
concentrations of PCE in many areas (see Figures 1-2, 4-1, and Section 4.2). However, the PCE
concentrations were all well below the removal action level of 3,000 pug/kg. Transport of PCE through
the vadose zone is not expected to be a significant mechanism at the site due to the low concentrations of
PCE in soil, the lack of evidence for the presence of DNAPL (discussed above), and the lack of
infiltration of precipitation through the vadose zone since the majority of the YVC property is covered by
impermeable materials.

5.2 Contaminant Transport in Groundwater

Once PCE enters the groundwater aquifer beneath the site, there are several transport processes that can
aid the spread of contamination, including:

Diffusion — the process by which a contaminant moves from an area of greater concentration toward an
area of lower concentration. The process of diffusion does not require explicit movement of groundwater,
and it will continue to occur as long as a concentration gradient exists within an aquifer. The greater the
concentration gradient (higher plume concentrations) the greater role diffusion plays as a transport
process.

Advection — the transport of a chemical within an aquifer by a fluid due to the fluid’s bulk motion.
Therefore, the transport of PCE within the aquifer due to advection is the result of the average linear
groundwater velocity. Advection can be caused by the natural flow of groundwater or can be increased
by the action of pumping an aquifer. Advective plumes tend to be long and narrow.

Mechanical Dispersion — movement of a solute due to physical processes, such as variations in

groundwater flow velocities, that can result in both longitudinal spreading (spreading of chemical along
the flow path) and transverse spreading (dispersion normal to the flow path that causes lateral spreading
of the contaminant). Plumes with higher rates of dispersion tend to be relatively wide rather than
relatively long.

Based on the fact that movement of groundwater beneath the Five Points site is highly influenced by
pumping of municipal wells, and that the shape of the PCE plume is long and narrow, the primary

transport mechanisms in groundwater at the site are considered to be advection and dispersion.

5.3 Contaminant Fate

The fate of chlorinated solvents in the subsurface is affected primarily by adsorption, volatilization, and
biodegradation. Each of these processes is discussed in more detail below:
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Adsorption — is the process whereby solutes are removed from the groundwater (typically temporarily)
due to their adherence to aquifer materials. This process results in the slowing (retardation) of
contaminant migration, and decreased concentration of the contaminant in question, at least temporarily.
The converse of adsorption is desorption whereby the solute desorbs from the aquifer material and once
again dissolves into the groundwater. The affinity of the solute for the aquifer material depends largely
on the organic carbon content of the aquifer material. Adsorption is not expected to be a significant
driver of PCE fate at the Five Points site, partially due to the fact that most of the soils in saturated zones
were gravels and cobbles that did not appear to contain soil with a large fraction of organic content.
However, the role of adsorption in PCE fate at the Five Points site will be evaluated during the
Feasibility Study.

Volatilization — is the process by which a chemical is partitioned between the aqueous phase and the
vapor phase, and is governed by Henry’s Law, which states that at equilibrium the concentration of the
chemical in the vapor phase is directly proportional to the concentration in the aqueous phase, given the
proportionality constant of Henry’s Law Constant. In general, chlorinated solvents have relatively low
Henry’s Law Constants (except for vinyl chloride), making their volatilization a relatively slow, and
potentially negligible, process (USEPA, 1998). In addition, because much of the Five Points PCE plume
is located substantially below the water table (where volatilization is not occurring) and because
concentrations of PCE are relatively low, volatilization is not considered to be a significant fate process
for the Five Points plume.

Biodegradation — is the process by which PCE is converted to a different, less chlorinated compound
through the successive replacement of a chlorine atom with a hydrogen atom within the compound. Thus,
under ideal biodegradation conditions, PCE would be converted to TCE to DCE (one of the three forms
discussed in Section 4.4.1 depending on site conditions) to vinyl chloride to ethene. For PCE, this
process occurs only under anaerobic (reducing) conditions (USEPA, 2000), and is most commonly
referred to as reductive dechlorination or dehalogenation. During the process of reductive dechlorination,
PCE can be biotransformed either directly or cometabolically. During direct reductive dechlorination,
microorganisms (bacteria) within the aquifer system use PCE directly as an electron acceptor in energy-
producing redox reactions (i.e., as fuel in a direct process), which result in growth and energy gain for the
bacteria, and in one or more chlorine atoms being replaced with hydrogen atoms in the PCE compound
(USEPA, 2000). During cometabolic reductive dechlorination, PCE is incidentally degraded by an
enzyme that is produced during the microbial metabolism of a different compound that was used as the
primary energy source (USEPA, 2000). Although biodegradation can reduce PCE concentrations in the
aquifer, a reduction in toxicity is not guaranteed, since the process produces daughter products (TCE,
DCE, and vinyl chloride), that are as, or more, toxic than PCE, and which can be more stable and less
likely to biodegrade (i.e., vinyl chloride).

Current geochemical and analytical data available for the Five Points site suggest that biodegradation of
PCE is likely not occurring, or is occurring only minimally. As discussed in Section 4.5.3, the anaerobic
(reducing) conditions that are required for reductive dechlorination are not seen for the Five Points site
(i.e., measured dissolved oxygen concentrations are greater than 0.5 mg/L, and ORP values are positive).
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In addition, only low concentrations of TCE and cis-1,2-DCE have been detected in groundwater samples
at only five wells, suggesting natural attenuation is not a primary process in the subsurface. To date,
vinyl chloride has not been detected in any wells associated with the site.

5-4



URS Corporation Five Points PCE Plume Site
UDEQ Contract No. 086217 Final Remedial Investigation Report
January 2014

6.0 HUMAN HEALTH RISK ASSESSMENT SUMMARY

This section summarizes the evaluation conducted for the risk assessment for the Five Points site. The
complete HHRA document, along with risk calculation tables, is located in Appendix H.

6.1 Ecological Risk

An ERA was not conducted as part of the RI due to the absence of contaminant exposure pathways for
ecological receptors. PCE contamination at the site exists in groundwater at depths greater than 100 feet
bgs. There is no surface water in the vicinity of the site and groundwater does not daylight at any
location. Therefore, an ecological risk assessment is not necessary to determine that contamination
associated with the site does not pose and ecological risk.

6.2 Human Health Risk Assessment

An HHRA, which included both screening level and baseline components, was conducted at the Five
Points site to determine whether chemicals in groundwater might pose an unacceptable threat to human
health, a summary of which is presented below.

Groundwater sampling results for numerous sampling events at 21 sampling locations were evaluated for
six chemicals (PCE, TCE, 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, and vinyl
chloride). PCE and TCE were selected as the contaminants of potential concern (COPCs) to be evaluated
in the HHRA because their detected concentrations exceeded their respective USEPA regional screening
levels (RSLs) for tap water (9.7 pg/L for PCE and 0.44 pg/L for TCE) . Four sampling locations (MW-
101, Freda Well, MW-106i, and MW-108d) were selected for evaluation in the screening level HHRA
based on detected concentrations of PCE that did not exceed, but were in the range of, the RSL for tap
water. Two sampling locations (MW-1-2004 and MW-104) were selected for quantitative calculation of
cancer risk (CR) and non-cancer hazard index (HI) in the baseline HHRA based on detected
concentrations of PCE and/or TCE exceeding their respective USEPA tap water RSLs. The
concentrations of PCE and TCE in the remaining 15 locations were well below their respective RSLs for
tap water and therefore would not be expected to pose an unacceptable threat to human health even if the
groundwater were used for domestic purposes. Therefore, those 15 sampling locations were not evaluated
further in the HHRA.

The exposure scenario evaluated in the HHRA was domestic use of groundwater by child and adult
residents. Pathways included in the HHRA were intentional ingestion of groundwater, dermal exposure
to groundwater, and inhalation of VOCs in indoor air from household use of groundwater. Impacts of
VOCs in groundwater to indoor air via the vapor intrusion pathway was not evaluated in the HHRA
because concentrations of VOCs at the Five Points site are relatively low (less than 50 pg/L) and depths
to contaminated groundwater for the six sampling locations evaluated in this HHRA range from
approximately 101 feet to 145 feet bgs. In accordance with EPA guidance (EPA, 2002), VOCs at the
concentrations and groundwater depths seen at these locations would not be expected to impact indoor air.
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USEPA default reasonable maximum exposure (RME) factor parameter values for domestic use of
groundwater were used in the HHRA. The USEPA RSLs for PCE and TCE in tap water are based on this
exposure scenario and those exposure factors. Toxicity values for non-cancer and cancer effects from
oral and inhalation exposure were obtained from USEPA’s Integrated Risk Information System (IRIS),
available on-line (USEPA, 2013), and were used to assess risk from dermal exposure. The USEPA RSLs
for PCE and TCE in tap water were calculated using these toxicity values.

Four sampling locations were evaluated qualitatively in the screening level HHRA by comparing detected
concentrations of PCE and TCE in sampling events over the past year (April 2012 to April 2013) to
USEPA RSLs for tap water. Based on the screening level HHRA, domestic use of water containing PCE
and TCE from locations at or near MW-101, Freda Well, MW-106i, and MW-108d would not be
expected to pose an unacceptable threat to human health.

In the baseline HHRA, total CR and total HI were calculated for exposure to PCE and TCE in
groundwater at MW-1-2004 and MW-104. Total CRs at both sampling locations slightly exceeded the
USEPA’s point of departure of 1E-06. In general, EPA considers excess cancer risks that are below
1E-06 to be so small as to be negligible, and risks above 1E-04 to be sufficiently large that some sort of
remediation is desirable. Excess cancer risks that range between 1E-04 and 1E-06 are evaluated on a case
by case basis. PCE was the risk driver for total CR (i.e., the CR from PCE alone exceeded 1E-06) at both
sampling locations. The total HIs at both sampling locations were less than the USEPA acceptable level
of 1.
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7.0 SUMMARY AND CONCLUSIONS

Based on the results of the RI activities described in this report, the nature and extent of contamination at
the Five Points PCE Plume Site has been adequately delineated, as summarized below.

7.1 Vadose Zone Contamination Summary

PCE concentrations in vadose zone soil samples did not exceed the site-specific screening level of
3,000 pg/kg. The maximum concentration of PCE detected in soil during the RI was 850 J pug/kg, and the
historical maximum concentration was 1,800 pg/kg. PCE is not believed to be present in free-phase form
(DNAPL) at the site, since soil concentrations do not exceed the site-specific screening level or approach
the concentrations (10,000,000 ug/kg) where DNAPL presence would be expected, and groundwater
concentrations (discussed below) do not approach groundwater solubility limits (150,000 pg/L for PCE).

7.2 Groundwater Contamination Summary

Groundwater beneath the Five Points site is contaminated with PCE at concentrations that exceed the
USEPA MCL of 5 ug/L, and poses a CR that slightly exceeds the USEPA’s point of departure of 1E-06 at
select sampling locations (MW-1-2004 and MW-104). The highest concentration of PCE detected in the
groundwater during the Five Points RI was 46 pug/L in the August 30, 2012 sample collected from
monitoring well MW-1-2004. As of the February 2013 sampling event, the area contaminated with PCE
at concentrations exceeding 5 pg/L is estimated to be approximately 1,360 feet wide by 6,080 feet long,
extending laterally in a west-southwest direction from monitoring well MW-1-2004 in the east to the
Freda Well in the west. Vertically, the PCE contamination is believed to extend to approximately
330 feet btoc at the Freda Well location, and, in general, the PCE plume dives downward in the western
extents of the plume area.

Groundwater flow at the site is generally west-southwest, with a horizontal hydraulic gradient of
approximately 0.002 ft/ft and a downward vertical gradient that is an average of 0.044 ft/ft. The
combined pumping of municipal wells in the vicinity of the plume has had, and continues to have, a
significant impact on transport of the plume. A review of groundwater data suggests that biodegradation
of PCE is likely occurring only minimally within the subsurface based on geochemical data suggesting an
aerobic aquifer and trace detections of TCE and cis-1,2-DCE (PCE daughter products) at five of the
18 wells sampled; thus, the process does not account for significant PCE degradation since aquifer
characteristics are likely not conducive to reductive dechlorination and only trace concentrations of PCE
daughter products have been detected, and, to date, vinyl chloride has not been detected in any well
associated with the site.

Collection of indoor air samples was not deemed necessary at this site. The low concentrations of PCE in

groundwater (< 50 pg/L), in conjunction with depth to contaminated groundwater (> 100 ft bgs) indicate
that the indoor air pathway does not need to be evaluated for this site (USEPA, 2002).
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Conclusions

The horizontal and vertical extent of contamination at the Five Points site has been adequately
delineated.

Relatively low concentrations of PCE in soil beneath the suspected source area, coupled with the
apparent westward migration of the groundwater PCE plume suggests there is not a continuing
source of PCE contamination emanating from the YVC site. Soil PCE concentrations do not
exceed the site-specific action level.

The cancer risk due to PCE in groundwater at the site slightly exceeds the EPA departure point of
1E-06. The non-cancer risk due to PCE in groundwater at the site is below the EPA acceptable
level of 1. There are no ecological receptors at the site.

Contamination at the site does not pose a risk to indoor air.

The PCE plume dives in the western portion of the plume. This downward movement of
groundwater contamination is likely largely due to the significant influence of pumping municipal
water supply wells, which draw groundwater down towards their relatively deeply screened
intervals when the pumps are operational.

Although biodegradation of PCE is likely occurring minimally within the PCE plume, the
corresponding trace concentrations of TCE and cis-1,2-DCE suggest that PCE is not being
naturally attenuated under current conditions at this site.
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Table 3-1

Summary of RI Drilling Effort and Well Information

. . . . TOC Total Borehole |Total Casing| Screened . Casing -
a a
RI Phase LocIaDtlon L<3I£:at|eon D(?;:}”T::‘;ﬁ)d Nor'g[ung Easfttlng Elevation Depth* Depth Interval Boreholzeirl]D)lameter Diameter Casing Type Screen Type lI\DAZlIr:gg
yp P (1) (ft) (ft amsl) (ft bgs) (ft bgs) (ft bgs) (in)

MW-101 MW 3/10/2010 |3478274.49|1533488.94| 4401.53 225 185 155-185 8 4 Schedule 80 PVC [0.01-in slotted Roto-Sonic
MW-102 MW 3/18/2010 |3479244.39|1532059.25( 4363.90 165 135 115-135 8 4 Schedule 80 PVC [0.01-in slotted Roto-Sonic
MW-103 MW 3/22/2010 |3478607.01]|1531745.01| 4359.97 155 125 105-125 8 4 Schedule 80 PVC [0.01-in slotted Roto-Sonic
1 DP-101 SB 4/1/2010 -- -- -- 25 -- -- 8 - Schedule 80 PVC [0.01-in slotted Direct Push
DP-102 SB 4/2/2010 -- -- -- 20.5 -- -- 8 -- Schedule 80 PVC [0.01-in slotted Direct Push
DP-103 SB 4/1/2010 -- -- -- 18.5 -- -- 8 -- Schedule 80 PVC [0.01-in slotted Direct Push
DP-104 SB 4/1/2010 -- -- -- 18 -- -- 8 -- Schedule 80 PVC [0.01-in slotted Direct Push
MW-104 MW 12/6/2010 |3477911.76(1530801.66| 4339.47 175 135 115-135 8 4 Schedule 80 PVC [0.01-in slotted Roto-Sonic
5 MW-105 MW 12/2/2010 |[3477610.09|1532424.62| 4384.69 165 156 136-156 8 4 Schedule 80 PVC [0.01-in slotted Roto-Sonic
MW-106s MW 1/5/2011 3476667.11(1528829.61| 4305.18 85 70 60-70 8 4 Schedule 80 PVC [0.01-in slotted Roto-Sonic
MW-107s MW 1/7/2011 3477723.25|1528994.49| 4307.27 77 69 59-69 8 4 Schedule 80 PVC [0.01-in slotted Roto-Sonic

-106i* 4305.16 - 01-i -Soni
MW 106!1 MW 12/22/2011 34766671 | 1528823.61 345 148 138-148 8 2 Schedule 80 PVC [0.01 !n slotted Roto-Sonic
3 MW-106d MW 12/22/2011 4305.17 198 188-198 2 Schedule 80 PVC [0.01-in slotted Roto-Sonic

-107it 4306.89 - : 01-i -Soni
MW-107i : MW 12/9/2011 3477729.44| 1528984 41 997 148.5 138.5-148.5 9to0 125 ft bgs; 2 Schedule 80 PVC [0.01 !n slotted Roto-Sonic
MW-107d'| Mw 12/9/2011 4306.95 203 193-203 8 to 297 ft bgs 2 Schedule 80 PVC  |0.01-in slotted | Roto-Sonic

-1 . _. _ .
MW-108i : MW 7/31/2012 3476878.15| 1527283.99 4284.46 347 150 140-150 8 to 237 ft bgs; 2 Schedule 80 PVC [0.01 !n slotted Roto-Sonic
MW-108d'| Mw 7/31/2012 4284.47 214 204-214 6 to 347 ft bgs 2 Schedule 80 PVC  |0.01-in slotted | Roto-Sonic

-1 . _. _ .
4 MW-109i : MW 8/9/2012 3474957 93| 1527087 47 4284.39 347 170 160-170 8 to 242 ft bgs; 2 Schedule 80 PVC [0.01 !n slotted Roto-Sonic
MW-109d*| MW 8/9/2012 4284.42 220 210-220 6 to 347 ft bgs 2 Schedule 80 PVC  |0.01-in slotted | Roto-Sonic

MW-110i* ) - : Schedule 80 PVC [0.01-in slotted -Soni
|1 MW 7/25/2012 347558164 1525884.16 4269.46 367 208 198-208 8 to 239 ft bgs; 2 u | Roto-Sonic
MW-110d"| MW 7/25/2012 4269.47 302 292-302 6 to 367 ft bgs 2 Schedule 80 PVC |0.01-inslotted | Roto-Sonic

*Boreholes were drilled to a maximum total depth while discrete-depth, screening level GW samples were collected. Boreholes were then backfilled to selected depths once screened interval depths were determined.

! Wells with the same Well Identification number are co-located in same borehole. "i" signifies intermediate well and "d" signifies deep well.
®All coordinates in NAD 83 Utah State Plane Coords, feet

-- indicates measurement is not applicable and was not collected.

bgs - below ground surface

ft - feet
in - inches

MW - monitoring well
SB - soil boring
PVC - polyvinyl chloride




Table 3-2
Results from Groundwater Screening Level Samples Collected During Monitoring Well Installation

Monitoring Well Depth of water PCE Concentration
D Sample Date column from (ng/L)
ground surface (ft) Hg
Phase 1 Well Installation
155-165 56
165-185 12
MW-101 3/10/2010 185-194 5.6
195-205 3.3
205-225 1.9
105-125 0.13
MW-102 3/16/2010 125-145 ND
145-165 ND
95-115 0.14
MW-103 3/19/2010 117-135 0.099
135-155 ND
Phase 2 Well Installation
85-92 4.2
12/3/2010 100-102 37
115-123 14
MW-104 12/5/2010 130-136 13
147-150 54
12/6/2010 162-165 2.2
172-175 1.8
133-140 1.6
MW-105 12/1/2010 146-154 1.7
156-160 0.88
65-68 ND
MW-106s 1/4/2011 8083 ND
59-62 ND
MW-107s 1/6/2011 6971 ND
Phase 3 Well Installation
12/15/2011 145 3.8
195 0.49
MW-106i/d 12/16/2011 240 0.64
12/19/2011 295 0.16
12/20/2011 324 0.15
12/06/11 85-95 ND
12/07/11 104 ND
MW-107i/d 197 1.2
12/08/11 35 011
12/09/11 290 ND
Phase 4 Well Installation
150 1.8
07/27/12 190 1.2
210 3.1
MW-108i/d 240 0.87
07/30/12 570 0.83
325 0.2
07/31/12 350 017
120 0.51
08/06/12 160 0.86
. 210 0.26
MW-109i/d 08/07/12 538 ND
08/08/12 321 ND
08/09/12 340 ND
180 0.086
07/18/12 510 52
. 260 2.2
MW-110i/d 07/19/12 >80 18
340 0.059
07/20/12 370 0.16

Notes:

Phase 1 well installation conducted during the period March 8-23, 2010.

Phase 2 well installation conducted during the period November 30, 2010 to January 18, 2011.
Phase 3 well installation conducted during the period December 6-22, 2011.

Phase 4 well installation conducted during the period July 16, 2012 to August 9, 2012.

ft - feet

PCE - tetrachloroethene

ug/L - micrograms per liter

ND - non-detect



Table 3-3
Groundwater Sampling Summary
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Table 3-4
Results of Groundwater Sampling to Compare Low-Flow and No-Flow (HydraSleeve ™) Methods

1 2
Monitoring Well Depth of No-Flow P.CE Low-Flow lTCE
Sample Date Concentration Concentration
1D Sample
(ng/L) (ng/L)
153 32 --
160 32 0.89
MW-101 9/20/2010 170 7 —
180 7.1 ~-
MW1-2004 9/20/2010 111 9.3 <0.5
Notes:

Using HydraSleeve™ sampler. No-flow samples were collected first, before any low-flow samples.

2Using Bladder Pump and compressed gas. Where collected, the low-flow samples were
collected second, after the no-flow sample.

ID - identification

PCE - tetrachloroethene

ug/L - micrograms per liter

-- indicates that no low-flow sample was collected from the associated depth.



Table 4-1

Soil PCE Sample Results

. _ . Sample Result .
o | Lecaonto | P | o | S| Febong
(ft bgs)
Phase 1 DP-101 4/1/2010 1-4 490 J 7.3
Phase 1 DP-101 4/1/2010 4-5 440 5.3
Phase 1 DP-101 4/1/2010 14-15 670 J 10.4
Phase 1 DP-101 4/1/2010 24-25 86 J 5.9
Phase 1 DP-102 4/2/2010 4-5 390 J 333.8
Phase 1 DP-102 4/2/2010 8-9 610 J 334.5
Phase 1 DP-102 4/2/2010 12-13 850 J 464.4
Phase 1 DP-102 4/2/2010 17-18 500 J 397.4
Phase 1 DP-102 4/2/2010 19-20 1.1 ] 4.8
Phase 1 DP-103 4/1/2010 2-4 170 J 5.7
Phase 1 DP-103 4/1/2010 13-14 240 ] 5.7
Phase 1 DP-103 4/1/2010 17-18 046 J 5.4
Phase 1 DP-104 4/1/2010 2-4 83 6.7
Phase 1 DP-104 4/1/2010 4-5 24 ] 5
Phase 1 DP-104 4/1/2010 18-19 053 7.7
Sewer Break YVC-MID 4/1/2010 See Note 1 150 5.9
Sewer Break | YVC-SOUTH 4/1/2010 See Note 1 160 6
Sewer Break | YVC-NORTH 4/1/2010 See Note 1 85 5.9

Notes:

PCE - tetrachloroethene

ID - ldentification
ft - feet

bgs - below ground surface
ug/kg - microgram per kilogram

J - associated value is estimated based on results of the data validation
Note 1: Sewer break samples were collected from the bottom of an approximately 5-foot deep excavation,

collected from directly beneath the sewer pipe line.
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Vertical Hydraulic Gradients

Table 4-2

Distance Between Vertical
Monitoring Groundvyater Midpoints of Wgter Level Hydraulic
Elevation Difference .
Well (Ft amsl) Screened Interval () Gradient
(fr) (fe/ft)-
MW-107i 4261.83
MW-107d 4256.61 144 5.22 -0.036
MW-106i 4258.48
MW-106d 4255.62 129 2.86 -0.022
MW-108i 4257.859
MW-108d 4255.62 60 2.24 -0.037
MW-109i 4251.481
MW-109d 424736 51 4.12 -0.081
MW-110i 4249.199
MW-110d 4245.321 92 3.88 -0.042
Notes:

'Negative sign (-) indicates a downward vertical hydraulic gradient.
amsl - above mean sea level

ft - feet
ft/ft - feet per foot




Table 4-3

Groundwater PCE Sample Results

. . Sample .
Sampling . Collection Reporting
Event Location ID Date (I?tegéz) Result (ng/L) Limit (ug/L)
Phase 1 MW-101 9/20/2010 153 32 2.5
Phase 1 MW-101 9/20/2010 160 32 2
Phase 1 MW-101 9/20/2010 170 14 0.5
Phase 1 MW-101 9/20/2010 180 7.1 0.5
Phase 2 MW-101 1/27/2011 158 30 2
Phase 3 MW-101 2/2/2012 158 12 0.5
Phase 3 MW-101 5/15/2012 158 8.1 0.5
Phase 4 MW-101 8/30/2012 158 14 0.5
Phase 4 MW-101 11/28/2012 158 2.3 0.5
Phase 4 MW-101 2/26/2013 158 2.1 0.5
Phase 1 MW-102 9/20/2010 123 <0.5 0.5
Phase 1 MW-103 9/20/2010 115 0.13 0.5
Phase 2 MW-103 1/27/2011 116 <0.5U 0.5
Phase 3 MW-103 2/2/2012 115 0.19 U 0.5
Phase 3 MW-103 5/15/2012 116 0.19J 0.5
Phase 4 MW-103 8/30/2012 116 0.35 0.5
Phase 4 MW-103 11/28/2012 116 0.15 0.5
Phase 4 MW-103 2/26/2013 108 <0.5 0.5
Phase 2 MW-104 1/27/2011 120 19 0.5
Phase 3 MW-104 2/2/2012 120 26 2
Phase 3 MW-104 5/15/2012 119 14 0.5
Phase 4 MW-104 8/30/2012 120 18 0.5
Phase 4 MW-104 11/28/2012 120 14 0.5
Phase 4 MW-104 2/26/2013 120 21 2
Phase 2 MW-105 1/27/2011 146 0.9 0.5
Phase 3 MW-105 2/2/2012 146 0.76 0.5
Phase 3 MW-105 5/15/2012 146 0.26 J 0.5
Phase 4 MW-105 8/30/2012 146 0.18 J 0.5
Phase 4 MW-105 11/28/2012 146 0.18 J 0.5
Phase 4 MW-105 2/26/2013 140 0.16 J 0.5
Phase 1 MW-1-2004 9/20/2010 111 9.3 0.5
Phase 2 MW-1-2004 1/27/2011 112 3.6 0.5
Phase 3 MW-1-2004 2/2/2012 109 39 2.5
Phase 3 MW-1-2004 5/15/2012 109 13 0.5
Phase 4 MW-1-2004 8/30/2012 112 46 2
Phase 4 MW-1-2004 11/28/2012 109 22 2
Phase 4 MW-1-2004 2/26/2013 101 21 1
Notes:

PCE - tetrachloroethene
ID - Identification

ft - feet

bgs - below ground surface

J - associated value is estimated based on results of the data validation
U - associated value is not detected based on results of the data validation

ug/L - microgram per liter
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Table 4-3

Groundwater PCE Sample Results

. . Sample .
Sampling . Collection Reporting
Event Location ID Date (I?tegéz) Result (ng/L) Limit (ug/L)
Phase 1 MW-2-2004 9/20/2010 114 0.73 0.5
Phase 2 MW-2-2004 1/27/2011 111 <05 U 0.5
Phase 3 MW-2-2004 2/2/2012 110 0.92 0.5
Phase 3 MW-2-2004 5/15/2012 111 15 0.5
Phase 4 MW-2-2004 8/30/2012 111 1.4 0.5
Phase 4 MW-2-2004 11/28/2012 111 1 0.5
Phase 4 MW-2-2004 2/26/2013 104 2.2 0.5
Phase 2 MW-106s 1/27/2011 66 <0.5 0.5
Phase 3 MW-106s 2/2/2012 66 <0.5 0.5
Phase 3 MW-106i 2/2/2012 146 9.6 0.5
Phase 3 MW-106i 5/15/2012 145 7.8 0.5
Phase 4 MW-106i 9/5/2012 145 8.4 0.5
Phase 4 MW-106i 11/28/2012 145 4.6 0.5
Phase 4 MW-106i 2/26/2013 145 6.7 0.5
Phase 3 MW-106d 2/2/2012 197 1 0.5
Phase 3 MW-106d 5/15/2012 192 1.2 0.5
Phase 4 MW-106d 8/30/2012 195 2.2 0.5
Phase 4 MW-106d 11/28/2012 195 2.1 0.5
Phase 4 MW-106d 2/26/2013 195 2.7 0.5
Phase 2 MW-107s 1/27/2011 66 <0.5 0.5
Phase 3 MW-107s 2/2/2012 66 <0.5 0.5
Phase 3 MW-107i 2/2/2012 145 1.2 0.5
Phase 3 MW-107i 5/15/2012 145 1 0.5
Phase 4 MW-107i 8/30/2012 145 11 0.5
Phase 4 MW-107i 11/28/2012 145 1.2 0.5
Phase 4 MW-107i 2/26/2013 145 1.2 0.5
Phase 3 MW-107d 2/2/2012 203 1.4 0.5
Phase 3 MW-107d 5/15/2012 200 1.3 0.5
Phase 4 MW-107d 8/30/2012 200 1.7 0.5
Phase 4 MW-107d 11/28/2012 200 15 0.5
Phase 4 MW-107d 2/26/2013 200 2.3 0.5
Phase 4 MW-108i 8/30/2012 149 1 0.5
Phase 4 MW-108i 11/28/2012 149 0.71 0.5
Phase 4 MW-108i 2/26/2013 149 0.88 0.5
Phase 4 MW-108d 8/30/2012 214 7.2 0.5
Phase 4 MW-108d 11/28/2012 214 4.7 0.5
Phase 4 MW-108d 2/26/2013 214 6.5 0.5
Notes:

PCE - tetrachloroethene
ID - Identification

ft - feet

bgs - below ground surface

J - associated value is estimated based on results of the data validation
U - associated value is not detected based on results of the data validation

ug/L - microgram per liter
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Table 4-3

Groundwater PCE Sample Results

. . Sample .
Sampling . Collection Reporting
Event Location ID Date (I?tegéz) Result (ng/L) Limit (ug/L)
Phase 4 MW-1009i 8/30/2012 169 0.59 0.5
Phase 4 MW-109i 11/28/2012 169 1.2 0.5
Phase 4 MW-1009i 2/26/2013 167 15 0.5
Phase 4 MW-109d 8/30/2012 230 0.26 J 0.5
Phase 4 MW-109d 11/28/2012 230 0.211 0.5
Phase 4 MW-109d 2/26/2013 215 0.6 0.5
Phase 4 MW-110i 8/30/2012 208 0.31J 0.5
Phase 4 MW-110i 11/28/2012 208 <0.5 0.5
Phase 4 MW-110i 2/26/2013 206 0.12 3 0.5
Phase 4 MW-110d 8/30/2012 301 2.2 0.5
Phase 4 MW-110d 11/28/2012 301 2.2 0.5
Phase 4 MW-110d 2/26/2013 298 2.6 0.5
Phase 2 WCH#2 11/17/2011 110 <0.5 0.5
Phase 2 WCH#2 11/17/2011 128 <0.5 0.5
Phase 2 WCH#2 11/16/2011 148 <0.5 0.5
Phase 2 WCH#2 11/16/2011 158 <0.5 0.5
Phase 2 WCH#2 11/16/2011 180 <0.5 0.5
Phase 3 Freda Well 4/6/2012 196 2.8 0.5
Phase 3 Freda Well 4/6/2012 221 2.6 0.5
Phase 3 Freda Well 4/6/2012 336 3.9 0.5
Phase 3 Freda Well 4/6/2012 366 1.6 0.5
Phase 3 Freda Well 4/6/2012 421 2 0.5
Phase 3 Freda Well 5/15/2012 196 25 0.5
Phase 3 Freda Well 5/15/2012 221 5.4 0.5
Phase 3 Freda Well 5/15/2012 336 3.8 0.5
Phase 3 Freda Well 5/15/2012 366 2.2 0.5
Phase 3 Freda Well 5/15/2012 421 2.2 0.5
Phase 4 Freda Well 8/30/2012 196 3.6 0.5
Phase 4 Freda Well 8/30/2012 221 35 0.5
Phase 4 Freda Well 8/30/2012 336 2.8 0.5
Phase 4 Freda Well 11/28/2012 196 25 0.5
Phase 4 Freda Well 11/28/2012 221 2.8 0.5
Phase 4 Freda Well 11/28/2012 336 3 0.5
Phase 4 Freda Well 2/26/2013 196 2.7 0.5
Phase 4 Freda Well 2/26/2013 221 5.6 0.5
Phase 4 Freda Well 2/26/2013 336 5.6 0.5
Notes:

PCE - tetrachloroethene
ID - Identification

ft - feet

bgs - below ground surface

J - associated value is estimated based on results of the data validation
U - associated value is not detected based on results of the data validation

ug/L - microgram per liter
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Table 4-4

Summary of Groundwater Field Parameters Collected During RI

Conductivity Temperature Dissolved Oxygen ORP | Turbidity
PH (mS/cm) °C) (mg/L) mv) | (NTU)
Range 5.88-8.48 0.14-2.12 11.61-20.02 1.35-9.35 35-220 0-580
Average 7.26 1.2 15.46 5.98 156.8 95.2
Notes:

°C - degrees celsius
mg/L - milligrams per liter

mS/cm - milliSiemens per centimeter

mV - millivolts

NTU - nephelometric turbidity unit
ORP - oxidation-reduction potential

RI - Remedial Investigation
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! L e ¥ il S Recorded ¥
= | | / : . Date Installed| Sep 1998 T1-SB-6'
N | R e \ % Your Valet |___Total Depth of Well (ft bgs) 145.1 p PCE = 41 ug/kg |
N sl 4 = ¢
i ] N o | Cleaners : —1 & K -~ 0
I i / / i Depth to Groundwater (ft bgs) | Nov 1999 1375 | Former UST . 2
i ; ! L
= ¥ i : T2-NB-8' ,
5 S . | ! N | T ee Inset 1 [ 1 | | T2-SW-4' PCE = 9.7 ug/kg 1
it § ‘ y o g MRy B - e a : PCE = 100 pg/k
- MW2-2004 ¥ g - o [T e VA . - . ! ¥ pg/kg A
by Date W Mall Well #3 (destroyed) i 5‘ y ¥ 5 2 T 2 A8 » 3 [ |
<& Recorded | V2IU¢ |d] Date | varee | | Mall Well #2 (destroyed) Mall Well #1 i T2.SE4' &
i | g Date Installed| Oct 2004 Recorded i Date Value Date Value r . T2-SB-8' PCE = 26 ug/kg |
% i 1 Screen Interval (ft bgs) 90-116 [ _— Date Installed] Unknown oA Recorded Recorded PCE = 120 pglkg T2-SE-6'
i \ Total Depth of Well (ft bgs) 125 : Total Depth of Well (ft bgs) 1243 | | Date Installed| Unknown = Date Installed] Unknown r- PCE = 8.3 ug/kg &
Depth to Groundwater (ft bgs)| Sep 2006 | 103.2 ! > Screened Interval Depth 125-135 Screened Interval Depth 125-135° { “aml ——eYe N
Depth to Groundwater (ft bgs)] Nov 1999 118 | | Total Depth of Well (ft bgs 123.3 Total Depth of Well (ft bgs) 136.9 AN s S y
| PCE (pg/L)| Sep 1998 | 63.7 PCE (ug/L)| Sep 1998 | 310 4 %?.142 "
e Well Destroyed| ~ Jul 2003 Depth to Groundwater (ft bgs) Nov1999 | 1158 Depth to Groundwater (ft bgs) Nov1999 | 128.4 = 12 uglkg
] F i 7 PCE (ug/L)] Nov 1999 100 PCE (ug/L)| Nov 1999 150
= y ‘ $ Well Destroyed| ~ Jul 2003 Depth to Groundwater (ft bgs)| Sep 2006 Dry T5-CB4"
: : = =7 — == ——— PCE = 1,800 pg/kg
ey /) E——— { R ~
‘ | / ? s 4 | PCE = 230 pg/kg v
'l & : 5
N pa———— | 4 o ! BN Trench 4 ) ' lrenchiS
| b -
l.f 8 / s - Ak v  d F Trench Dimensions
/’ b . i Length | Width | Depth ‘
4l ‘ (7 X () () ()
[ g Note Trench 1 6 2 6
g ] - . & S - Trench2&3 13 6 8
s 17 1 a1 b e 25 3 _-Trencheé dug and sampled Trench 4 5 2 2 -
/ - o I B o s e g - in 2007 (ERM, 2007)- Trench 5 4 2 4
i iz // NS Y Ji > : ey S 2 ;
Source Aerial Photograph : AGRC, 2012 High Resolution Ortho-Imagery 6 Inch " " " " "
Historical Monitoring Well Locations,
Suspected Source Groundwater Data, and Soil Data
A . I:I Trench Notes
Site « Data derived from UDEQ, 2001; UOS, 2003; UDEQ, 2003; UDEQ, 2006; ERM, 2007. Five Points PCE Plume
. . . Abandoned Monitoring Well « Maximum PCE concentration detected is shown along with the associated date sampled. u
. Monitoring Well « Blue records indicate PCE concentrations <5 pg/L. Davis Cou nty, Utah
.. ) . : « Orange records indicate PCE concentrations >5 ug/L.
[E Municipal Well [[] soil Sample within Excavation + Maximum of normal and field duplicate is reported, unless otherwise indicated. oo
« ft bgs - feet below ground surface Uta_h Department °_f 0‘“ %
A Geoprobe Sample 5) Geoprobe Sample « J - concentrations are estimated Environmental Quality
(November 1999) (July 2003) 0 825 * ug/L - micrograms per liter Division of Environmental %@
* ND - Non-detect Response and Remediation Pﬁcre
* NS - Not Sampled -
Feet « PCE - tetrachloroethene Flgure 1-2




See Inset 1

ElD’* i

Your Valet|
Cleaners

Freda'Well @

(North Salt
ﬂ@em)

I LRl Vet
28 & mmuumﬁu L/
Source Aenal Photograph : ImageService://image.agrc.utah.gov/AerialPhotography_Color/HRO2012_Color6lnch_: 4Band

Monitoring Well Installed During RI Historic Trench Locations Note: Four Phases of RI
* Rl - Remedial Investigation Drilling and Sampling

Path: Q:\Projects\UDEQ\5-P

Pre-existing Monitoring Well 2010 Excavation Extent

Phase 1 .
Pre-existing Drinking Water Well No Longer in Use Davis County, Utah

Phase 2

Pre-existing Production Well Utah Department of S
Environmental Quality

® Geoprobe Sample Location - April 2010 Phase 3 400 800 1,200 y Division of Environmental %

Response and Remediation R
R o Phase 4 —
St Historic Debris Field Scale 1:9,600 1 inch = 800 feet

&
&
[} Pre-existing Drinking Water Well Five Points PCE Plume
[]
A

smma
-




/'_

| Scaleil:240.

1linchi=f20lfeet

2010 Excavation Detail ‘ -
-« 25— v

DP-103
4/1/2010 - 2 - 4 ft bgs - 170 J pg/kg
4/1/2010 - 13 - 14 ft bgs - 240 J ug/kg

DP-104
4/1/2010 - 2 - 4 ft bgs - 83 pglkg
4/1/2010 - 4 - 5 ft bgs - 24 J pglkg
4/1/2010 - 18 - 19 ft bgs - 0.53 J pglkg

DP-101
4/1/2010 - 1 - 4 ft bgs - 490 J pg/kg
4/1/2010 - 4 - 5 ft bgs - 440 J pg/kg
4/1/2010 - 14 - 15 ft bgs - 670 J pg/kg
4/1/2010 - 24 - 25 ft bgs - 8.6 J pglkg

-

Path: Q:\Projects\UDEQ\5-Points PCE Plume\WA02-Remedial Investigation-24584937\07 GIS\Maps\RI Report\Figure4-1 FivePoints CSM SoilBorings.mxd

P

®

-
RALAN

3
"'-!‘

O
[

.+ J - concentrations'are estimated

- microg;a'r'ﬁs per;
tetrachloroethene

Source Aerial Photograph : ImageService://image.agrc.utah.gov/AerialPhotography_Color/HRO2012_Color6inch_4Band

Geoprobe Sample Location - April 2010
2010 Excavation Grab Sample Location
Your Valet Cleaners Site

Historic Debris Field

Excavation Limits - April 1, 2010

Historic Trench Locations

a of Detail

Soil Boring Locations
and Soil PCE Data

Five Points PCE Plume
Conceptual Site Model
Davis County, Utah

Utah Department of '
Environmental Quality 7 M %

-
Division of Environmental %

Response and Remediation RO

y\‘“’ su%

Figure 4-1




9/20/10 - 170 ft bgs - 14 pg/L
9/20/10 - 180 ft bgs - 7.1 ug/L
£ W e

Bl L B - , )" B i Your Valet
Mw1-2004 i, =\ : : % Cleaners
GW Elevation - 4248.40 LR ) - ON\ X 2 _

By et
MW2-2004
GW Elevation - 4247.66

T |~j" S
AR s

s | id ik ok s sti ittt e A A=) 1 i g o okl = § . 8 /:
Source Aerial Photograph : ImageService://image.agrc.utah.gov/AerialPhotography_Color/HRO2012_Color6Inch_:

Approximate PCE Contour . ]
Dashed where inferred Phase 1 Site PCE Concentrations

PCE Concentrations (ug/L) (As of September 2010)

Drinking Water Well _Balsed onf m(t)§t :ecttarl;t results shown Notes:
in larger font in text boxes . . . .
g bgs - below ground surface Five Points PCE Plume

5ug/L .
[ 1 5ug/ ft - feet Davis County, Utah

25 ug/L * gpm - gallons per minute
|:| Hg/ * J - concentrations are estimated

Production Well * ug/L - micrograms per liter Utah Department of RS
. « ND - Non-detect Environmental Quality  § e
Groundwater Elevation Contour * PCE - tetrachloroethene Division of Environmental 3,
0 400 800 1,200 * Red text indicates PCE concentration exceeds 5 ug/L. iogi , <
(feet above mean sea level) (September 20, 2010) N Response and Remediation A o€
N, * Yellow result boxes indicate hydrasleeve samples

<@¢— Groundwater Flow Direction (Approximate) Scale 1:9,600 1 inch = 800 feet unless noted otherwise.

Monitoring Well

Drinking Water Well No Longer in Use




GW Elevation - 4257.61
19/20/10 - 115 ft bgs - 0.13 pg/L | = ) : ey il 8
/27/11 116 ft bgs - ND = A A e . £ | | GW Elevation - 4259.36
[ ] o LI §719/20/10 - 153 ft bgs - 32 pg/L
GW Elevation - 4258.17 [ /7. 0= = 9/20/10 - 160 ft bgs - 32 pg/L
9/20/10 - 123 ft bgs ND| ;

GW Elevation - 4261.11 .
11/27/11 - 66 ft bgs - ND \

Your Valet|
Cleaners

$19/20/10 - = 111 ft bgs 9.3 pg/L
1/27/11 - 112 ft bgs - 3.6

= MW2-2004
GW Elevatlon - 4256.71

s_PCE_Jan2011

) GW Elevation - 4259.27
3 1/27/11 66 ft bgs - N

ps\RI Report\Figure4-3_FivePoint:

(1,700 gpm) : G L Sea oy ST :
6/29/09 - 1.2 pg/L ; ([ A\ Y Freda Well
17/31/09 - 0.8 pg/L T e (North Salt Lake, 750 gpm)
*111/2/09 - ND 5 : : 12/23/09 - 3.9 pg/L
— S A 4/9/09 - 4.5 pglL
8/27/09 - 5.2 pg/L

\
=)
=
]
O
N
S
=]
=
1)
S
<
@
o)
<
]

| £ Sl sttt
28 & mmuum L/
Source Aerial Photograph : ImageService://image.agrc.utah. gov/AenaIPho(ography_CoIor/HR02012 Color6Inch_¢ 4Band

Appronmate PCE Contour . .
Monitoring Well Dashed where inferred + 4259.27* - asterisk indicates not used in potentiometric surface Phase 2 Site PCE Concentrations

PCE Concentrations (ug/L) * bgs - below ground surface (As of January 2011)
Drinking Water Well Based on most recent results shown :ft - feet " inut

in larger font in text boxes gpm - gaions per minute . .
Drinking Water Well No Longer in Use [ ] 5pgl *J - concentrations are estimated Five Points PCE Plume

* ug/L - micrograms per liter Davis County, Utah

: |:| 25 ug/L * ND - Non-detect
Production Well * PCE - tetrachloroethene

. * Red text indicates PCE concentration exceeds 5 ug/L. Utah Department of S T
Groundwater Elevation Contour + White result boxes indicate sample results received Environmental Quality

Dashed where inferred fi the cities, which led using th icipal ‘ ivisi i
(feet above mean sea level) (January 17, 2011) 400 800 1,200 “l;::'lnpu;gls:es Wwhich were sampled using the municipa RT::;:::;,E:Q:::;:?;%L %‘%ﬁmﬂo

E Feet * Yellow result boxes indicate hydrasleeve samples

Groundwater Flow Direction (Approximate) Scale 1:9,600 1 inch = 800 feet unless noted otherwise.




GW Elevation - 4269.17 [
-1 9/20/10 - 115 ft bgs - 0.13 pg/L ; / 1
©11/27/11 - 116 ft bgs - ND s NI D R e le- '~ 5 | |GW Elevation - 4272.35
‘ i i#9/20/10 - 153 ft bgs - 32 pg/L
~19/20/10 - 160 ft bgs - 32 pg/L
"19/20/10 - 170 ft bgs - 14 pg/L
: 15, i ] ; 9/20/10 - 180 ft bgs - 7.1 pg/L
¥ 11/16/11 158ﬂbgs ND e I ] vt oL o i Tiase B = 4 1/27/11 - 158 ft bgs - 30 pg/L S
D 1/16/11 - 180 ft bgs - ND e LS - . & N ; i \L \ '. 2/2/12 158ftbgs 12 pg/L
MW-107S
GW Elevation - 4270.38*
7 1/27/11 - 66 ft bgs - ND
12212 - GG ﬂ bgs - ND

Your Valet|
Cleaners

TN ([ MwW1-2004
[ 3 GW Elevation - 4268.68 NS (oL o _
TR ¥ 19/20110 -~ 111 ftbgs 9.3 pg/L | )R ' > GW Elevation - 4269.39
{1/27/11 - 112 ftbgs -3.6 pg/L NG I ~_ |127/11 - 146 ft bgs - 0.9 pg/L
2/2/12 - 109ftbgs 39 pg/L. ' ] byl - 2/2/12 146ftb98 076 |J9/L

MW2-2004
g f - { = NG getniln GW Elevation - 4268.12
i\ ; 1 i / : 3 ol (0 E4(p ‘ 3 ) g +9/20/10 - 114 ft bgs - 0.73 ug/L
, 4523“-2?“35t : - N [ g RN ERE ‘ ; 1/27111 - 111 ft bgs - ND
— —w £ N\ - = 5 A B B 2/2112 - 110ftbgs

] 5 A

s_PCE_Feb2012.mxd

M ¥ " L Mw-1061 | >
(North Salt Lake, 750 gpm) 3 GW Elevation - 4265.22 _x 1/27/11 - 66 ft bgs ND
2/23/09 - 3.9 pg/L 2 o= v \ 2/2/12 - 66 ft bgs - ND
.14/9/09 - 4.5 pg/L . : g = [IFEEY : X e/
11 8/27/09 - 5.2 pg/L it ; . . [ i il A opi) MW-1 OGD
4/26/11 - 6.2 ug/L . - AN = | N 7 GW Elevation - 4261.01*
TING . Iver Eagle Wel /2/12 - 197 ft bgs - 1.0 pg/L
6/29/09 - ND A ! : -

s\RI Report\Figure4-4_FivePoint:

GW Elevation - 4254.8
(1,700 gpm)

|7/31/09 - 0.8 ug/L
: 11/2/09 ND

e\WA02-Remedial Investigation-24584937\07_GIS\M

ts\UDEQ\5-Points PCE Pl

Ll h il il
S 10 0k 2 20l ol 1,1 % i i
ph: | vice://image.agrc.utah.gov/AerialPhotography_Color/HRO2012_Color6inch_: 4Band

Source Aerial Pt

E— Approximate PCE Contour Notes:
<)) Monitoring Well Dashed where inferred * 4261.01* - asterisk indicates not used in potentiometric surface StPhPageE %I Freda W?"
i * bgs - below ground surface e oncentrations
PCE Concentrations (ug/L ﬂgf A g (As of February 2012)
« ft - fee
= Drinking Water Well Based on most recent results shown . N .
9 in larger font in text boxes . gpm gallc:nst.per mmutet. ted . .
—"71 uglL - micrograms per lter Five Points PGE Blume
(=] Drinking Water Well No Longer in Use *Hg/L - i
9 9 |:| 25 ug/L « ND - Non-detect Davis County, Utah
. * PCE - tetrachloroethene
& Production Well * Red text indicates PCE concentration exceeds 5 ug/L. Utah Department of S T
. * White result boxes indicate sample results received Environmental Quality g e %
—4267— Groundwater Elevation Contour from the cities, which were sampled using the municipal Division of Environmental 3 S\ZZ &
(feet above mean sea level) (January 31, 2012) 400 800 1,200 well pumps. Response and Remediation 2 s
. . . E Feet * Yellow result boxes indicate hydrasleeve samples -
— Groundwater Flow Direction (Approximate) Scale 1:9,600 1 inch = 800 feet unless noted otherwise. Figure 4-4




MWwW-103
GW Elevation - 4268.04

19/20/10 - 115 ft bgs - 0.13 pg/L * |GW Elevation - 4270.15

13h ¢ 1/27111 - 116 ft bgs - ND Nem 28 " & A i 1.19/20/10 - 153 ft bgs - 32 ug/L
/(280 gpm) : 7212112 - 115 ft bgs -ND C T | 7] 9/20/10 - 160 ft bgs - 32 pglL
1117/11 - 110 ft bgs ND o % 15/15/12 - 116 ft bgs - 0.19 J pg/L 2 : 9/20/10 - 170 ft bgs - 14 pg/L
; 8 e S i I fe | Ael| BT 9/20/10 - 180 ft bgs - 7.1 pgl/L
s j i 111611 - a8 ft bgs NDRC & S i i — SF 2 1127111 - 158 ft bgs - 30 pglL
5/5M11-0.8 ug/ll | o, [ Lol Y 11/16/11 - 158 ft bgs - ND & 10/ /9 i | R = N 22112 - 158ftbgs 12 ngL
) 1117111 - 1.4 pglL N T el ]| [ o . W
3/8/12 - 0.8 pgl/L
511012 -0.7 ug/L |

1/27/11 - 66 ft bgs - ND
|2/12/12 - GGftbgs ND

i MW-107I : ~ 2 ‘ ‘ ¢ 2SYA B B\ E . 4 LN :

" | GW Elevation - 4264.89* BL0E ENE : : B ! F i o A : h, 5 ) Your Valet
: 12/2/12 - 145 ft bgs - 1.2 pg/L. & TheN- 3 ol a0 R 1B / Cleaners
©R|snsn2 - 145ﬂbgs -1.0 pg/L - Ci : 7 . —

[ ™ % o i

MW-107D ol 9/20/10 - = 111 ft bgs 9.3 pg/L ‘ LN : .

GW Elevation - 4265.01 ( : ; A 1/27/11 - 112 ft bgs - 3.6 pg/L ' L f >, GW Elevation - 4268.32

2/2/12 - 203 ft bgs - 1.4 pg/L 154 9 H3 ! 12711 - 146 ft bgs - 0.9 pg/L
gs - 14 b | d 2/2/12 - 109 ft bgs - 39 pglL o=t e e e e

g 515112 - 109 ft bgs - 13 pg/L /G Y, _ 51512 - 146ftbgs 0.26J pa/L

GW Elevation - 4266.81
9/20/10 - 114 ft bgs - 0.73 pg/L
1/27/11 - 111 ft bgs - ND
2/2/12 - 110 ft bgs - 0.92 pglL

May2012.mxd

Freda Well » s iy N | GW Elevation - 4264.14*

(North Salt Lake, 750 gpm) - MR T 2/2112 - 146 ft bgs - 9.6 l‘g"-
2/23/09 - 3.9 pg/L e i

| 4/9/09 - 4.5 pglL

18127109 - 5.2 pg/L
412611 - 6.2 pgl/L

-5_FivePoints_PCE

MWw-1 OGD

% ) GW Elevation - 4262.32
Silver Eagle We 5 H
6/29/09 - ND F e S0 122112 - 197 ft bgs 1.0 pglL

11/8/11 - ND

Freda WeII

4/6/12 - 196 ft bgs - 2.8 pg/L
4/6/12 - 221 ft bgs - 2.6 J pg/L
4/6/12 - 336 ft bgs - 3.9 pg/L
4/6/12 - 366 ft bgs - 1.6 pg/L
4/6/12 - 421 ft bgs - 2.0 pg/L
5/15/12 - 196 ft bgs - 2.5 pg/L

= 16/29/09 - 1.2 pg/L ; 1 |511502 - 336 ft bgs - 3. s pglL

#7/31/09 - 0.8 pg/L s v | 511512 - 366 ft bgs - 2.2 pg/L
| 11/2/09 - ND ; 4 g:‘: 5/15/12 - 421 ft bgs - 2.2 pg/L

~2/3/10 - 0.6 pg/L | e z ) =
5/5111- 0.9 ug/L

e\WAO2-Remedial Investigation-24584937\07_GIS\Maps\RI Report\Figure4

e ' 4 i/
ph: | vice://image.agrc. u(ah gov/AerialPhotography_Color/HRO2012_Color6inch_4Band

Source Aerial Pt

E— Approxmate PCE Contour Notes: : :
) Monitoring Well Dashed where inferred + 4261.01* - asterisk indicates not used in potentiometric surface Flrsst.tQu;étEr(l:y Sampling Event
i * bgs - below ground surface e oncentrations
PCE Concentrations (ug/L) g g (As of May 15, 2012)
B inki Based on most recent results shown < ft - foot yi
Drmkmg Water Well . . * gpm - gallons per minute
in larger font in text boxes .J trati timated . .
o _ 1 spon - concenirations are estimate Five Points PCE Plume
] Drinking Water Well No Longer in Use -lrjl% N’;‘r'l"("‘;?:;“s per fiter Davis County, Utah
@ Production Well * PCE - tetrachloroethene
* Red text indicates PCE concentration exceeds 5 pg/L. Utah Department of S T
. * White result boxes indicate sample results received Environmental Quality g e 9
—4259— Groundwater Elevation Contour from the cities, which were sampled using the municipal Division of Environmental Mpﬁ
(feet above mean sea level) (May 10, 2012) 400 800 1,200 well pumps. Response and Remediation 4 o
. . . E Feet * Yellow result boxes indicate hydrasleeve samples -
— Groundwater Flow Direction (Approximate) Scale 1:9,600 1 inch = 800 feet unless noted otherwise. Figure 4-5




GW Elevation - 4254.99
9/20/10 - 115 ft bgs - 0.13 pg/L
2| 1/27/11 - 116 ft bgs - ND
- 2/2/12 - 115 ft bgs - ND
“15/15/12 - 116 ft bgs - 0.19 J pg/L
8/30/12 - 116 ft bgs 0
e

' | GW Elevation - 4258.25
| |9/20/10 - 153 t bgs - 32 pg/L
'4/9/20/10 - 160 ft bgs - 32 pg/L
*19/20/10 - 170 ft bgs - 14 pg/L
19/20/10 - 180 ft bgs - 7.1 pgl/L
1127111 - 158 ft bgs - 30 pg/L

/" 2I2/12 - 158 ft bgs - 12 pg/L
5/15/12 - 158 ft bgs - 8.1 pgl/L

GW Elevation - 4252.50 |
4| 11/17/11 - 110 ft bgs - ND
1111711 - 128 ft bgs ND

| GW Elevation - 4238.16 |/
"7/31/09 - ND
5/5/11 - 0.8 pg/L
111711 - 1.4 pgiL
7 3/8/12 - 0.8 pg/L
5/10/12 - 0.7 pgl/L
712112 - 2.9 pg/L

W Elevation - 4252.88
1/27/11 - 120 ft bgs -19 ug/L
2/2/12 - 120 ft bgs - 26 pg/L
5/15/12 - 119 ft bgs - 14 ug/L /
Bl 8/30/12 120 ft bgs 18 pg/ /

(1,000 gpm) |-
5/5/11 -ND &
7/12/12 -ND

| GW Elevation - 4247.47*

12 14 1 L\ VYl -£004
W 8/30/ 9 ﬂ bs GW Elevation - 4254.16

59/20/10 - = 111 ft bgs 9.3 pg/L
11/27/11 - 112 ft bgs - 3.6 pg/L
1 2/2112 - 109 ft bgs -39 pg/L

%~ |GW Elevation - 4250.91*
2/2/12 - 203 ft bgs - 1.4 pg/L
5/15/12 - 200 ft bgs - 1.3 J pg/L
/30/12 200 ft bgs 1 7 pg/L

GW Elevation - 4255.08
1/27/111 - 146 ft bgs - 0.9 pg/L

/| 2/12/12 - 146 ft bgs - 0.76 pg/L
5/15/12 - 146 ft bgs - 0.26 J pg/L

Gw 22004 18/30/12 - 16 ft bgs 0. 18J |.lgIL .

9/20/10 - 114 ft bgs - 0.73 pgl/L

1/27/11 - 111 ft bgs - ND

2/2/12 - 110 ft bgs - 0.92 pg/L
MW-106S 5/15/12 - 111 ft bgs - 1.5 pg/L

Freda Well % GW Elevation - 4255.29*

(North Salt Lake, 750 gpm)
~112/23/09 - 3.9 ug/L

4/9/09 - 4.5 pg/L
] 8/27/09 5.2 ug/L

GW Elevation - 4249.49
N\ 2/2/12 - 146 ft bgs - 9.6 pg/L
5/15/12 - 145 ft bgs - 7.8 pglL

Silver Ea Ie We
6/29/09 - ND )
11/8/11 - ND

5/15/12 - 192 ft bgs - 1.2 J ug/L | :
8/30/12 195 ft bgs -22 pg/L

GW Elevation - 4232.68
8/30/12 301 ft bgs 2.2 pg/L {GW Elevation - 4236.08
) ; 4/6/12 - 196 ft bgs - 2.8 pg/L
4/6/12 - 221 ft bgs - 2.6 J pg/L
4/6/12 - 336 ft bgs - 3.9 pg/L
> 4/6/12 - 366 ft bgs - 1.6 pg/L
14/6/12 - 421 ft bgs - 2.0 pg/L
'|5/15/12 - 196 ft bgs - 2.5 ug/L
‘ 5/15/12 - 221 ft bgs - 5.4 pg/L
5/15/12 - 336 ft bgs - 3.8 pg/L
5/15/12 - 366 ft bgs - 2.2 pg/L

GW Elevation - 4241.26*
8/30/12 169 ft bgs - 059 g/L

11 6/29/09 - 1.2 pg/L
7/31/09 - 0.8 pgl/L
"111/2/09 - ND
2/3/10 - 0.6 pglL
- 5/5/11 - 0.9 pg/L
711212 - 1.2 pglL

| GW Elevation - 4233.19

| 8/30/12 - 230 t bgs - 0.26 J pg/L |~
S | ¢
§ o A

8/30/12 - 196 ft bgs - 3.6 ug/L
8/30/12 - 221 ft bgs - 3.5 pgl/L
|8/30/12 - 336 ft bgs - 2.8 pg/L

e\WAO2-Remedial Investigation-24584937\07. GIS\Maps\RI Report\Figure4-6_FivePoints_PCE_Sept2012.mxd

Q:\Projects\UDEQ\5-Points PCE Pl

ph: | vice://image.agrc.utah.. gov/AenaIPho(ography_CoIor/HR02012 Color6Iinch_4Band

Source Aerial Pt
Approxmatg PCE Contour Notes: Phase 4 and
itori Dashed wh d . " - . . . )
<)) Monitoring Well ashe w.ere inferre : azzs:zbilo;sn::::dms(ﬂ:fz?es not used in potentiometric surface Secon_d Quarterly Sampllpg Event
PCE Concentrations (ug/L) PR Site PCE Concentrations
.y « ft - fee
. Drlnklng Water We" _Based on mo?t recent resu“s Shown 0 gpm - ga"ons per minute (AS Of August 30, 201 2)
in larger font in text boxes ; .
« J - concentrations are estimated . .
[+] Drinking Water Well No Longer in Use [ spgn  ug/L - micrograms per liter Five Points PCE Plume
L] 25ugn + ND - Non-detect Davis County, Utah
. * PCE - tetrachloroethene ‘
@ Production Well * Red text indicates PCE concentration exceeds 5 ug/L. Utah Department of S T
. * White result boxes indicate sample results received Environmental Quality g e 9
—4254— Groundwater Elevation Contour from the cities, which were sampled using the municipal Division of Environmental Mpﬁ
(feet above mean sea level) (August 30, 2012) 400 800 1,200 well pumps. Response and Remediation 4 o
. ; . E Feet * Yellow result boxes indicate hydrasleeve samples -
— Groundwater Flow Direction (Approximate) Scale 1:9,600 1 inch = 800 feet unless noted otherwise. Figure 4-6




|MW-103
GW Elevation - 4256.85

GW Elevation - 4259.02
- 19/20/10 - 153 ft bgs - 32 pg/L
_19/20/10 - 160 ft bgs - 32 ug/L
+719/20/10 - 170 ft bgs - 14 pg/L

412711 - 116 1 bgs - “ND

142/2/12 - 115 ft bgs - ND
|5/15/12 - 116 ft bgs - 0.19 J pg/L
| 8/30/12 - 116 ft bgs - 0.35 J ug/L

11/17111 -110 ftbgs -ND |
| 11/17/11 - 128 ft bgs - ND .
'111/16/11 - 148 ft bgs - "y‘p
/71 11/16/11 - 158 ft bgs - ND

7/31/09 - ND
5/5/11 -0.8 ug/L

~ % M7 - 1.4 pglL
3/8/12 - 0.8 pglL

5(10/12 - 0.7 pg/L |

7112/12 - 2.9 pg/L

- GW Elevation - 4252.61*
5/5111-ND | -¢. .| 8/30/12 - 149 ft bgs - 1. 0 pg/L

10/18/12 - ND

8/30112 - 214 ft bgs - 7.2 J pg/L
(172812 - 214 ft bgs -4.7 |Jg/L

4 11I1Gl11 180 ft bgs ND

GW Elevation - 4261.82*
{1/27/11 - 66 ft bgs - ND
2/2/12 66 ft bgs ND

GW Elevation - 4254.29*

2/2/12 - 145 ft bgs - 1.2 pg/L
15/15/12 - 145 ft bgs - 1.0 pg/L
8/30/12 - 145 ft bgs - 1.1 pg/L
11/28/12 - 145 ft bgs - 1.2 pg/L

4 VAR W]
MW-107D
GW Elevation - 4254.14
2/2/12 - 203 ft bgs - 1.4 pg/L
5/15/12 - 200 ft bgs - 1.3 J pg/L
8/30/12 - 200 ft bgs - 1.7 pg/L

11/28/12 200 ft bgs -1.5 pg/L

| GW Elevation - 4255.45
{1/27/11 - 120 ft bgs 19 pg/L

| 5/15/12 - 119 ft bgs - 14 pg/L
=11 8/30/12 - 120 ft bgs - 18 pg/L
|1/28/12 - 120 ft bgs 14 ug/

4 GW Elevation - 4256.29
uas’ 9/20/10 -= 111 ft bgs 9.3 pg/L
|1/27/11 - 112 ft bgs - 3.6 pg/L
2/2/12 - 109 ft bgs - 39 pg/L
5/15/12 - 109 ft bgs - 13 pgiL
8/30/12 - 112 ft bgs - 46 pg/L

A\ \ MW2-2004
-\ GW Elevation - 4255.61
9/20/10 - 114 ft bgs - 0.73 ug/L

49/20/10 - 180 ft bgs - 7.1 pg/L
1/27/11 - 158 ft bgs - 30 ug/L

/ 2/2/12 - 158 ft bgs - 12 pg/L
” 5/15/12 - 158 ft bgs - 8.1 pg/L
8/30/12 - 158 ft bgs - 1.4 pglL

GW Elevation - 4256.78

1/27/11 - 146 ft bgs - 0.9 ug/L
212112 - 146 ft bgs - 0.76 pg/L
5/15/12 - 146 ft bgs - 0.26 J ug/L
8/30/12 - 146 ft bgs - 0.18 J ug/L

111/28/12 - 109 ft bgs - 22 ug/L

1/27/11 - 111 ft bgs - ND
2/2/12 - 110 ft bgs - 0.92 pg/L
5/15/12 - 111 ft bgs - 1.5 pg/L
8/30/12 - 111 ft bgs - 1.4 pg/L
11/28/12 111 ft bgs -1. 0 g/L |

127/11 - 0.6 pgiL. ,
4126111 - 1.1 uglL ;

- w-1oes
» GW Elevation - 4256.02*
1/27/111 - 66 ft bgs -ND |
21212 - eeﬂbgs ND

< | GW Elevation - 4253.22*

| (North Salt Lake, 750 gpm)
2/23/09 - 3.9 pg/L

1| 4/9/09 - 4.5 ug/L

1 8/27/09 - 5.2 pg/L
4/26/11 - 6.2 pg/L

5/15/12 - 145 ft bgs - 7.8 pg/L

9/5/12 - 145 ft bgs - 8.4 pglL |
3 11/23/12 145 ft bgs -4.6 pg/L §
T . TN

-7_FivePoints_PCE_Nov2012.mxd

GW Elevation - 4253.27
)2/2112 - 197 ftbgs - 1.0 yg/L |+
N 5/15/12 - 192 ft bgs - 1.2 J pg/L |
8/30/12 - 195 ft bgs - 2.2 pgl/L
11/28/12 - 195 ft bgs - 2.1
N LS. B

— & ¥6% ’ Freda Well
|MW-110D ; ) & i e <{| GW Elevation - 4246.69
GW Elevation - 4244.87 ; i o bl Q 4/6/12 - 196 ft bgs - 2.8 pg/L
/30/12 - 301 ft bgs - 2.2 pg/L 4/6/12 - 221 ft bgs - 2.6 J ug/L
| 11/28/12 301 ft bgs ° -2.2 ug/L 4/6/12 - 336 ft bgs - 3.9 pg/L
B 5 = i | ‘ 4/6/12 - 366 ft bgs - 1.6 ug/L
) 4/6/12 - 421 ft bgs - 2.0 pg/L
[5/15/12 - 196 ft bgs - 2.5 pgiL

7/31/09 - 0.8 pg/L [
1/2/09 - ND
12/3/10 - 0.6 pg/L
{5/5111 - 0.9 pglL
4 7M2M12 -1.2 pg/lL |

GW Elevation - 4248.77*

8/30/12 - 169 ft bgs - 0.59 pg/L
11/28/12 - 169 ft bgs - 1.2 pg/L

e ——

| MW-109D 09D
GW Elevation - 4244.52
-18/30/12 - 230 ft bgs - 0.26 J pg/L

|5/15/12 - 221 ft bgs - 5.4 pg/L
5/15/12 - 336 ft bgs - 3.8 ug/L
||5/15/12 - 366 ft bgs - 2.2 pg/L
5/15/12 - 421 ft bgs - 2.2 pgl/L

8/30/12 - 196 ft bgs - 3.6 pg/L
8/30/12 - 221 ft bgs - 3.5 pgl/L
8/30/12 - 336 ft bgs - 2.8 pgl/L

11/28/12 - 196 ft bgs - 2.5 pg/L
11/28/12 - 221 ft bgs - 2.8 pg/L
G 11/28/12 336 ft bgs - 3 0 pg/L ¢

e\WAO2-Remedial Investigation-24584937\07_GIS\Maps\RI Report\Figure4

ph: | vice://image.agrc.utah.. gov/AenaIPho(ography_CoIor/HR02012 Color6Inch_: 4Band

& Monitoring Well

Source Aerial Pt

Approxmate PCE Contour Notes:
Dashed where inferred * 4254.29* - asterisk indicates not used in potentiometric surface

PCE Concentrations (ug/L) * bgs - below ground surface

Based on most recent results shown
in larger font in text boxes

Third Quarterly Sampling Event
Site PCE Concentrations
« ft - feet (As of November 28, 2012)

(-] Drinking Water Well

* gpm - gallons per minute
* J - concentrations are estimated

Five Points PCE Plume

inki i [ 1 S5por * pg/L - micrograms per liter .
] Drinking Water Well No Longer in Use 7 25 gt D - Non-detect Davis County, Utah
. * PCE - tetrachloroethene

@ Production Well * Red text indicates PCE concentration exceeds 5 ug/L. Utah Department of S T
. * White result boxes indicate sample results received Environmental Quality g e 9
—4254— Groundwater Elevation Contour from the cities, which were sampled using the municipal Division of Environmental Mpﬁ

(feet above mean sea level) (November 28, 2012) 400 800 1,200 well pumps. Response and Remediation ¥ wore

E Feet * Yellow result boxes indicate hydrasleeve samples

<¢— Groundwater Flow Direction (Approximate) Scale 1:9,600 1 inch = 800 feet unless noted otherwise. Figure 4-7




{](1,000 gpm)

| GW Elevation - 4245.21 |

7/31/09 - ND
5/5/11 - 0.8 pg/L
/7111 - 1.4 pglL
3/8/12 - 0.8 pglL
5/10/12 - 0.7 pgl/L
71212 - 2. 9 pglL

GW Elevation - 4257.86*
8/30/12 - 149 ft bgs - 1.0 pg/L
1/28/12 - 149 ft bgs - 0.71 ug/!
5/5/11-ND | /26/13 149 ft bgs - 0.88 pg/L
7/12/12 - ND

10/18/12 - ND

11/28/12 - 214 ft bgs - 4.7 ug/L
2/26/13 214 ft bgs 6.5 pg/L

”WM!@ -1 MW-107D

-8_FivePoints_PCE_Feb2013.mxd

Freda Well

(North Salt Lake, 750 gpm)
12/23/09 - 3.9 pg/L

4/9/09 - 4.5 pg/L

8/27/09 - 5.2 ug/L

GW Elevation - 4257.74
11/17/11 - 110 ft bgs - ND

GW Elevation - 4261.83*
|| 1/27111 - 66 ft bgs - ND
12/2112 - 66 ft bgs - ND

/521 GW Elevation - 4256.61*
| |2/2112-145ftbgs - 1.2 pgiL
5/15/12 - 145 ft bgs - 1.0 pg/L |
/18130/12 - 145 ft bgs - 1.1 pg/L
11/28/12 - 145 ft bgs 1.2 pglL

W Elevation - 4256.61
2/2/12 - 203 ft bgs - 1.4 pg/L
| 5/15/12 - 200 ft bgs - 1.3 J pug/L

/| 11/28/12 - 200 ft bgs - 1.5 pgiL
2/26/13 - 200 ft bgs - 2.3 ug/L
;‘ E ‘. ~ 1.1 N\ l"

MW-1061

GW Elevation - 4255.77* : MW-106S X
P> GW Elevation - 4258.48* /7

2/2/12 - 146 ft bgs - 9.6 pg/L
5/15/12 - 145 ft bgs - 7.8 pg/L

| 9/5/12 - 145 ft bgs - 8.4 pg/L

11/28/12 - 145 ft bgs - 4.6 pg/L

| GW Elevation - 4259.16
~ 9/20/10 - 115 ft bgs - 0.13 pg/L
w1 1/27/11 - 116 ft bgs - ND
'12/2/12 - 115 ft bgs - ND

| 8/30/12 - 116 ft bgs - 0.35 J pg/L \
¥ 11/28/12 - 116 ft bgs - 0.15 J pg/L
:12/26/13 - 108 ft bgs - ND B

GW Elevation - 4257.87

1/27/11 - 120 ft bgs -19 pg/L

2/2/12 - 120 ft bgs - 26 pglL
5/15/12 - 119 ft bgs - 14 pg/L

8/30/12 - 120 ft bgs - 18 pg/L

11/28/12 - 120 ft bgs - 14 pg/L ~ §

2/26/13 120 ft bgs 21 ug/L

MW2-2004 7 N

"\ 9/20/10 -= 111 ft bgs 9.3 pg/L
1127111 - 112 ft bgs - 3.6 pgl/L
2/2/12 - 109 ft bgs - 39 pg/L

| GW Elevation - 4261.16
19/20/10 - 153 ft bgs - 32 pg/L
|9/20/10 - 160 ft bgs - 32 pg/L
'4(9/20/10 - 170 ft bgs - 14 pg/L
19/20/10 - 180 ft bgs - 7.1 pg/L
{1727/11 - 158 ft bgs - 30 pg/L
212112 - 158 ft bgs - 12 pglL
5/15/12 - 158 ft bgs - 8.1 pgl/L
8/30/12 - 158 ft bgs - 1.4 ug/L
11/28/12 - 158 ft bgs - 2.3 ug/L
2/26/13 158 ft bgs 2.1 ug/Lf

GW Elevation - 4259.21

) 1127111 - 146 ft bgs - 0.9 pg/L

2/2/12 - 146 ft bgs - 0.76 pg/L
/15/12 - 146 ft bgs - 0.26 J pg/L
/30/12 - 146 ft bgs - 0.18 J pg/L

' 111/28/12 - 146 ft bgs - 0.18 J pg/L
272613 - 140 ft bgs 0 16 J pg/L |

GW Elevation - 4258.10
9/20/10 - 114 ft bgs - 0.73 ug/L
1/27/11 - 111 ft bgs - ND
2/2/12 - 110 ft bgs - 0.92 ug/L
5/15/12 - 111 ft bgs - 1.5 pg/L
18/30/12 - 111 ft bgs - 1.4 pg/L

5/15/12 - 109 ft bgs - 13 pg/L
8/30/12 - 112 ft bgs - 46 pg/L
11/28/12 - 109 ft bgs - 22 pg/L

2/26/13 101 ft bgs 21 pg/L
3 - _ !

" 4/26/11 - 6.2 pg/L : :
L MW-106D 11/28/12 - 111 ft bgs - 1.0 pg/L

GW Elevation - 4255.62 2/26/13 - 104 ft bgs - 2.2 pg/L
W,

“ Sllver Eagle We i -
6/29/09 - ND

y 11ISI11 ND

|GW Elevation - 4249.20*
8/30/12 - 208 ft bgs - 0.3 J pg/L
11/28/12 - 208 ft bgs - ND

2/26/13 - 206 ft bgs - 0.12 J pg/L - | Freda Well

GW Elevation - 4248.00
14/6/12 - 196 ft bgs - 2.8 ug/L
4/6/12 - 221 ft bgs - 2.6 J pg/L
4/6/12 - 336 ft bgs - 3.9 pg/L
4/6/12 - 366 ft bgs - 1.6 pg/L
4/6/12 - 421 ft bgs - 2.0 pg/L
y g \. 5/15/12 - 196 ft bgs - 2.5 pg/L
MW-1091 = g y | "< (|5/15/12 - 221 ft bgs - 5.4 pug/L
GW Elevation - 4251.48* 4 5 | 5/15/12 - 336 ft bgs - 3.8 pug/L
8/30/12 - 169 ft bgs - 0.59 pg/L 5/15/12 - 366 ft bgs - 2.2 pg/L
~ |11/28/12 - 169 ft bgs - 1.2 ug/L | 15/15/12 - 421 ft bgs - 2.2 pg/L
226/13 - 167 ft bgs - 1.5 ug/L | 8/30/12 - 196 ft bgs - 3.6 ug/L
= d 8/30/12 - 221 ft bgs - 3.5 pg/L
8/30/12 - 336 ft bgs - 2.8 pg/L
11/28/12 - 196 ft bgs - 2.5 pg/L
11/28/12 - 221 ft bgs - 2.8 pg/L
11/28/12 - 336 ft bgs - 3.0 pug/L
12/26/13 - 196 ft bgs - 2.7 pg/L
2/26/13 - 221 ft bgs - 5.6 ug/L
2/26/13 - 336 ft bgs - 5.6 |.|gIL

.| GW Elevation - 4245.32
1 8/30/12 - 301 ft bgs - 2.2 pg/L
11/28/12 - 301 ft bgs - 2.2 pg/L
: 2/26/13 298 ft bgs - 2 6 pg/L ’

GW Elevation - 4245.28
(1,700 gpm)

16/29/09 - 1.2 pg/L
7/31/09 - 0.8 pg/L

1/2/09 - ND
2/3/10 - 0.6 pg/L
5/5111 - 0.9 pg/L
711212 - 1.2 pglL
/1011812 - 1.3 pg/L

18/30112 - 230 ft bgs - 0.26 J pg/L [
11/28/12 - 230 ft bgs - 0.21 J pg/L
|2126/13 - 215 ft bgs - 0.6 pg/L

e\WAO2-Remedial Investigation-24584937\07_GIS\Maps\RI Report\Figure4

1100 North Well
(North Salt Lake,1,450 gpm)
2/15/13 - 0.8 pg/L

ph: | vice://image.agrc. u(ah gov/AenaIPho(ography_CoIor/HR02012 Color6Inch_: 4Band

& Monitoring Well

St A ial Pt ’ §
S Approxmate PCE Contour Notes:
Dashed where inferred * 4255.77* - asterisk indicates not used in potentiometric surface

PCE Concentrations (ug/L) * bgs - below ground surface

Based on most recent results shown
in larger font in text boxes

Fourth Quarterly Sampling Event
Site PCE Concentrations
o ft - feet (As of February 26, 2013)

(-] Drinking Water Well

* gpm - gallons per minute
* J - concentrations are estimated

Five Points PCE Plume

[] Drinking Water Well No Longer in Use [ sun - g/l micrograms per liter Davis County, Utah
. * PCE - tetrachloroethene
& Production Well * Red text indicates PCE concentration exceeds 5 ug/L. Utah Department of S T
. * White result boxes indicate sample results received Environmental Quality g e b
—4254— Groundwater Elevation Contour from the cities, which were sampled using the municipal Division of Environmental Mpﬁ
(feet above mean sea level) (February 26, 2013) 400 800 1,200 well pumps. Response and Remediation —
. . . E Feet * Yellow result boxes indicate hydrasleeve samples -
<¢— Groundwater Flow Direction (Approximate) Scale 1:9,600 1 inch = 800 feet unless noted otherwise. Figure 4-8
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- | kg Tt S
Source Aerial Photograph : ImageService://image.agrc.utah.gov/AerialPhotography.

)
|
[]
A

Uk i st il il / 5
Color/HRO2012_Color6|

Monitoring Well
Drinking Water Well
Drinking Water Well No Longer in Use

Production Well

il
Inch_4Band

Scale 1:9,600

1 inch = 800 feet

* Figure shows highest detected concentration for each
PCE daughter product in any well where the daughter
product(s) were detected.

*1,1-DCE, trans-1,2-DCE, and vinyl chloride

were not detected in any well.

* J - concentrations are estimated

*1,1-DCE = 1,1-dichloroethene

¢ cis-1,2-DCE = cis-1,2-dichloroethene

* PCE - tetrachloroethene

* TCE = trichloroethene

e trans-1,2-DCE = trans-1,2-dichloroethene

Your Valet
Cleaners

Detections of PCE Daughter Products
(cis-1,2-DCE; TCE)

Five Points PCE Plume
Davis County, Utah

Utah Department of S T

Environmental Quality g 2
Division of Environmental %

Response and Remediation ™2 ppo




ELEVATION IN FEET

MW-1100
Date | Depth = PCE
/30/2012 208 ft bgs 0.3 g/l
11/28/2012 208 ftbgs  ND
2/26/2013 | 206 ft bgs 0.12

MW-1100
Date | Depth | PCE
8/30/2012 301 ft bgs|2.2 g/l
11/28/2012 301 ft bgs 2.2 g/l
2/26/2013 298 ft bgs 2.6 pa/L|

MW-1101/D

Freda well

Date  Depth | PCE
4/6/2012 196 ft bgs 2.8 pg/L
4/6/2012 221 ft bgs 2.6 pg/L
4/6/2012 336 ft bgs 3.9 pg/L
4(6/2012 366 ft bgs 1.6 pg/L
4{511012 421 ft 5 ] EEIE
5/15/2012 196 ftbgs 2.5 pg/L
s/

5/15/2012 366 ft bgs 1.6 ug/L
5/15/2012 421 ft bgs 2.2 g/l

8/30/2012 196 ft bgs 3.6 ug/L
82 21 ft bgs 3.5 ug/L
8/30/2012 336 ft bgs 2.8 pe/L
11/28(2012 196 ft bgs 3.0 pg/L
11/28/2012 221 ft bgs 2.8 pg/L
11/28/2012 336 ft bgs 2.5 pg/l

ue/L

2/26/2013 336 fu bgs 5.6 pa/lL

Freda Well

Freda Well boring extends

to 3737 ft elevation.

MW-1081
Date | Depth = PCE
8/30/2012 149 ft bgs| 1.0 pgfL
11/28/2012 149 ft bgs 0.71 pg/L
2/26/2013 149 ft bgs 0.88 pg/L|

Date  Depth

5/15/2012 145 ft bgs

(9/5/2012 145 ft bgs

Silver Eagle Well
(Q =300 gpm)

MW-1081/D

Date  Depth | PCE
2/2/2012 197 ft bgs 1.0 pg/L
5/15/2012 189 ft bgs 1.2 e/l
12

MW-106S/I/D

Notes:

1.) Lithology and well data are
projected into cross section.

2.) Highlighted well IDs are
cross-gradient to plume.

3.) 0.5 ft - 2 ft thick layers of very dry,
hard Caliche observed in
MW-1061/D boring at 217 ft and
302 ft bgs, and MW-1071/D at
257 ft and 292 ft bgs.

4.) Shaded tables show data provided
by the municipalities.

Silver Eagle Well screen extends to 3785 ft elevation.

| Depth PCE
11/17/2011 92-110 ft bgs | ND
11/17/2011 114-128 ft bgs NO
11/17/2011 143148 ft bgs| ND
11/17/20. 1
11/17/2011 175-180 ft bgs ND

800 West
~

MW-104
Date  Depth | PCE

1/27/2011 120 ft bgs 19 pg/L

2/2/2012 120 ft bgs 26 pg/L
5/15/2012 120 ft bgs 14 ug/L
8/30/2012 120 ft bgs 18 pg/L
11/28/2012 120 ft bgs 14 pg/L
2/26/2013 120 ftbgs 21 ug/L

3 IR
[Freceweri, £ A8 -
, 3

Date
4/7/2010 |
9/20/2010

MW1-2004

1/27/2011 | 112 fe bgs| 3.6 pg/L
2/2/2012 109 ftbgs 39 pg/L
5/15/2012 109 ftbgs 13 g/l
8/30/2012 109 ftbgs 46 pg/L

Depth | PCE
- 26pg/t
. 9.3 ug/fL

2/2/2012 (115 ft bgs 0.19 pg/L
5/15/2012 | 116 ft bgs 0.19 pg/L
8/30/2012 | 116 ft bgs 0.35 pg/L
11/28/2012 116 ft bgs 0.15 pg/L
2/26/2013 108 ft bgs

Date | Depth | PCE
4/7/2010 |65-68 ft bgs | 0.31 pg/L
9/20/2010 | 80-83 ft bgs 0.73 pg/L
1/27/2011 111 ftbgs 032 pg/L
2/2/2012 | 1107t bgs |

MW-102

Al

Your Valet
Cleaners
1501 Main Street

MW-101
Date | Depth = PCE
MW-101 agfo10 | - | 7pgl

= 4 Your Valet Cleaners

5/13/2000, - | ND
9/20/2010 153 ft bgs| 37 pg/L
9/20/2010 160 ft bgs| 32 pg/L
9/20/2010 160 ft bgs| 33 pg/L
9/20/2010 170 ft bgs, 14 pg/L
9/20/2010 180 ftbgs 7.1 g/t
1/27/2011 158 ftbgs| 31 g/l
2/2/2012 158 ftbgs 12 pg/L
5/15/2012 | 158 ft bgs| 8.1 ug/L
8/30/2012 158 ft bgs| 14 pg/L
11/28/2012 158 ft bgs 2.3 pg/L
2/26/2013 158 ft bgs 2.1 pg/L

Groundwater flow direction generally

parallel to Section A - A’

10 x

40 Feet

400 Feet

Vertical
Exaggeration

LEGEND

Sand or Gravel
(less than 15% fines)

Silt or Clay

Fill

Silty or Clayey Sand and/or Gravel
(greater than 15% fines)

Ground Surface Elevation at Well

Unconfined Aquifer Merging to
Deep Confined Aquifer(East to West)

Potentiometric Surface, Jan. 31, 2012

v Shallow Unconfined Potentiometric
— = T Surface, January 31, 2012

« Groundwater Flow Direction

Screening Level PCE

1.0 Concentration Collected

(ng/L) During Drilling

Sample Depth in Feet Below
Top of Well Casing

Monitoring Well with Screened Interval

Municipal Well with Screened Interval

PCE > 5 pg/L

Hydrogeologic Cross Section A to A'

Five Points PCE Plume

Davis County, Utah

Utah Department of Environmental Quality o,

Division of Environmental \x 3
Response and Remediation o g

Figure 4-10




ELEVATION IN FEET

4400+

4300

4280+

4260

4220+

4200+

4180

4160

4140+

4120

4100+

MW-1065
Date | Depth | PCE MW1-2004
1/27/201 - | ND Date | Depth | PCE
2/2/2012 66 ftbgs ND a7fo10 | - | 26pgll
9/20/2000] - |93ug

1/27/2011 112 ft bgs| 3.6 g/l

Date Depth | PCE

| | Date | Depth | PCE MW-104
2/2/2012 145 ft bgs 1.2 g/

2/2/2012 146 ft bgs 9.6 g/l Date Depth | PCE

1 [5/15/2012 120 ft bgs 14 g/t
pth PCE 8/30/2012 120 ftbgs 18 pg/L
11/17/2011 92-110ftbgs ND 11/28/2012 120 ft bgs 14 pg/L

|114-128 ft bgs| ND 2/26/2013 120 ft bgs 21 pg/L

2/26/2013 101 ft 21 pgfl
MW-1081
Date | Depth | PCE F
8/30/2012 1149 ft bgs| 1.0 ug/L " Date Depth | PCE Do | veath 7K 11/17/2011
11/28/2012 149 ft bgs 0.71 pg/L| 2/2/2012 (203 e bigs L4 p/L| | 27272012 197 ft bge 1.0 pet 11,
i 5/15/2012 200 ft bgs 1.3 pg/L T |
B/30/2012 200 ft bgs 1.7 pg/L
11/28/2012 200 ft bgs 1.5 pg/L
2/26/2013 200 ftbgs 2.3 ugfL| | 2/26/2013 195 ft by
800 West

11/17/2 4 MW1-2004
11/17/2011 155-158 ft bgs| ND
11/17/2011 175-180 ft bgs| ND

MW-106S/I/D_—\

MW-108I/D

New Well %_ -

Date | Depth = PCE
4/7/2010 65-68 ft bgs 0.31 g/

1/27/2011 111ftbgs |
2/2/2012 | 110fbgs |

11/28/2012 111 ftbgs
2/26/2013 | 104 ft bgs

Notes:
1.) Lithology and well data are
projected into cross section.

2.) Highlighted well IDs are
cross-gradient to plume.

3.) 0.5 ft - 2 ft thick layers of very dry,
hard Caliche observed in
MW-1061/D boring at 217 ft and
302 ft bgs, and MW-1071/D at
257 ft and 292 ft bgs.

4.) Shaded tables show data provided
by the municipalities.

New Well screen extends
to 3769 ft elevation.

| ] e/l
e/l 1/27/2011 120 fe bgs 19 pg/L| |2 ftbgs| 13 pa/L
2/2/2012 120 ftbgs 26 yg/L| | B/30/2012 1109 ftbgs 46 g/l

1 I 11/28/2012 109 ft bgs| 22 pg/t. |

9/20/2010 |
1/27/2011

2/26/2013 108 ft bgs

2/2/2012 (115 ft bgs 0.19 pg/L
5/15/2012 | 116 ft bgs 0.
8/30/2012 | 116 ft bgs 0.35 pg/L
11/28/2012 116 ft bgs 0.15 pg/L

ND

Bl

Your Valet

WE #1 Cleaners

pce | 1501 Main Street

5/5/2011 4.5 pg/L| MW-101

Date Depth | PCE
MW-101 a0 - | 7
5/13/2000, - | ND
9/20/2010 153 ft bgs| 37 pg/L
9/20/2010 160 ft bgs| 32 pg/L
9/20/2010 160 ft bgs| 33 pg/L
9/20/2010 /170 ft bgs| 14 e/l
/20 |180fthgs 7.1 g/t
1/27/2011 158 ftbgs| 31 pg/L
2/2/2012 158 ftbgs 12 pg/L
5/15/2012 158 ft bgs| 8.1 g/l
8/30/2012 158 ft bgs| 14 pg/L
11/28/2012 158 ft bgs 2.3 pg/L
2/26/2013 158 ft bgs 2.1 pg/L

Groundwater flow direction generally
parallel to Section A - A’

10 x
Vertical

40 Feet

Exaggeration

400 Feet

LEGEND
Sand or Gravel
(less than 15% fines)

Silty or Clayey Sand and/or Gravel
(greater than 15% fines)

Silt or Clay

Fill

Ground Surface Elevation at Well

Unconfined Aquifer Merging to
Deep Confined Aquifer(East to West)
Potentiometric Surface, Feb. 21, 2013

v Shallow Unconfined Potentiometric
~ T 7 Surface, Feb. 21, 2013

* Groundwater Flow Direction

Screening Level PCE
1.0 Concentration Collected
(ug/L) During Drilling

Sample Depth in Feet Below
Top of Well Casing

Monitoring Well with Screened Interval

Municipal Well with Screened Interval

D PCE > 5 pg/L

Hydrogeologic Cross Section B to B'

Five Points PCE Plume
Davis County, Utah

Utah Department of Environmental Quality -«
Division of Environmental { }
Response and Remediation hrarit?

URS Figure 4-11




ELEVATION IN FEET

4400+

4380+

4360

4340+

4320+

4300+

4280+

4180+

4160

3940+

3920+

3860

3840+

3820+

11/28/2012 169 ftbgs 1.2 g/t

MW-1065

Date | Depth | PCE
yarfaon| - |[No
2/2/2012 |66 ft bgs| ND

5/15/2012 145 ft bys
19/5/2012 145 ft bgs
11

MW-106D
Date | Depth | PCE
2/2{2012 197 ft bgs| 1.0 pg/L
5/15/2012 189 ft bgs 1.2 pg/L
ue/L
11/28/2012 195 ft bys 2.1 ug/L

2/26/2013 195 ft bgs
/
MW-106S/I/D

800 West
e

3800—

Notes:
1) Lithology and well data are
projected into cross section.

2.) Highlighted well IDs are
cross-gradient to plume.

3.) 0.5 ft - 2 ft thick layers of very dry,
hard Caliche observed in
MW-1061/D boring at 217 ft and
302 ft bgs, and MW-1071/D at
257 ftand 292 ft bgs.

4.) Shaded tables show data provided
by the municipalities.

Date Depth  PCE

11/17/2011 92-110 ft bgs | ND
11/17/2011 114-128 ft bs ND
11/17/2011 143-148 ft bgs ND
1 it
11/17/2011 175-180 ft bgs ND
T~

MW-104
Date  Depth  PCE
1/27/2011 120 ft bgs 15 pg/L
2/2{2012 120 ft bgs 26 pg/L

MW1-2004
Date  Depth = PCE

4f7/2010 | - | 26pgfL
9/20/20100 - |93ugfl
1/27/2011 112 frbgs 3.6 ugfL
2/2/2012 109 ftbgs| 39 pg/L
5/15/2012 109 frbgs 13 pg/L
B/30/2012 109 ft bgs| 46 pg/L
11/28/2012 100 frbgs 22 pg/L
2/26/2013 101 ft bgs, 21 pg/L

WC #2

7o - 018wl
2/2/2012 (115 ft bgs 0.19 pg/L

5/15/2012 116 ft bs 0.19 g/l
8/30/2012 | 116 ft bgs 0.35 pg/L
11/28/2012 116 ft bgs 0.15 pg/L
2/26/2013 108 ftbgs  ND

MW-105

MW-101 @ Date Depth | PCE

482000 - | Tuglt
5/13/2000 - | ND

9/20/2010 153 ft bgs| 37 pg/L
9/20/2010 | 160 ft bgs| 32 ug/L
9/20/2010 160 ft bgs| 33 pg/L
9/20/2010 170 ft bgs| 14 pg/L

Your Valet
Cleaners
1501 Main Street

MW-101

2/2/2012 [158 ft bgs| 12 pg/L
|5/15/2012 158 ft bgs | 8.1 ug/L
8/30/2012 158 ft bys| 1.4 g/

Groundwater flow direction generally
parallel to Section A - A’

10 x
Vertical
Exaggeration

40 Feet

400 Feet

LEGEND

Sand or Gravel
(less than 15% fines)

Date | pt | PCE
4/7/2010 | 65-68 ft bgs | 0.31 pg/L
9/20/2010 | 80-83 ft bgs| 0.73 pg/L
1/27/2011 111ftbgs |0.32 pg/L |,
2/2/2012 | 110ftbgs  0.92 ugslL

Silt or Clay

Fill

Silty or Clayey Sand and/or Gravel
(greater than 15% fines)

Ground Surface Elevation at Well

Unconfined Aquifer Merging to
Deep Confined Aquifer(East to West)
Potentiometric Surface, Feb. 21, 2013

v Shallow Unconfined Potentiometric
~— T T Surface, Feb 21, 2013

* Groundwater Flow Direction

Screening Level PCE
1.0 Concentration Collected
(ug/L) During Drilling

Sample Depth in Feet Below
Top of Well Casing

Monitoring Well with Screened Interval

% Municipal Well with Screened Interval

PCE > 5 pg/L

Hydrogeologic Cross Section C to C'

Five Points PCE Plume
Davis County, Utah

Utah Department of Environmental Quality -
§ %

Division of Environmental kx
Response and Remediation

Figure 4-12
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