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Executive Summary

This report presents the proposed Engineering Evaluation/Cost Analysis (EE/CA) conducted by
URS Corporation for the Twins Inn Site in Arvada, Colorado. The EE/CA was conducted in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), the National Contingency Plan (NCP), and U.S. Environmental Protection Agency
(EPA) guidance for conducting feasibility studies (EPA 1988) and/or Conducting Non-Time-
Critical Actions Under CERCLA (EPA 1993) for the purpose of evaluating potential remedial
options for soil and groundwater contamination.

As required by the Administrative Order on Consent (AOC) dated May 13, 2009, this is a
proposed revision to the previously-approved EE/CA for the Twins Inn Site. This proposed
revision amends the EE/CA to include a new remedial alternative for groundwater (GW8 —
Alternate Water Supply). In addition, soil alternative SO2 (Institutional Controls) has been
retained in the updated analysis. With the exception of adding GW8 and retaining SO2, no
changes have been made to the other remedial alternatives (including costs). This proposed
revision to the EE/CA does incorporate updated information from the Final Risk Evaluation
Report (URS 2009), including updated Remedial Action Objectives (RAOs) that have been
approved for the Site (EPA 2009b).

The Twins Inn Site is defined as the area affected by a dissolved contaminant plume and areas of
contaminated soil originating near West 58" Avenue and Nolan Street in the city of Arvada and
unincorporated Jefferson County, Colorado. The groundwater plume extends approximately
5,000 feet to the east-southeast almost to Sheridan Boulevard. The EPA discovered the Site in
the spring of 1995 during a preliminary assessment/site inspection for a nearby historical landfill.
The agency conducted an emergency response field investigation and traced the contamination
westward to the property and facility located at 6611 West 58" Place, which is owned and was
operated by Thoro Products Company, Inc.

The principal source area for the groundwater plume at the Site is believed to be contaminated
soil and/or residual non-aqueous phase liquid (NAPL) in soil near the water table in the North
Tank source area on the Thoro property. There is also a localized area of soil contamination on
the southern end of the Thoro property that is referred to as the South Pit area. This area does
not appear to be a principal source for the groundwater contaminant plume. Soil and
groundwater contamination are present in the North Tank source area and South Pit area; only
groundwater contamination is present in the downgradient contaminant plume.
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The main contaminants of concern (COCs) in groundwater at the Site, based on their prevalence
in the plume and exceedances of EPA Maximum Contaminant Levels (MCLs) and/or the
Colorado Basic Standards for Groundwater (CBSGs), are 1,1,1-trichloroethane; trichloroethene;
tetrachloroethene; 1,2-dichloropropane; and their associated breakdown products including 1,1-
dichloroethene and vinyl chloride. These and other volatile organic compounds are also present
in the soil at the North Tank source area and South Pit area.

Remedial Action Objectives (RAOs) identified for this EE/CA for soil and groundwater at the
Site are as follows:

Soil
e Decrease, eliminate, or control risk to human health — Prevent ingestion and direct
contact with contaminated soil in the North Tank source area and South Pit area by
preventing disturbance of subsurface soils in these areas.
Groundwater

e Decrease, eliminate, or control risk to human health — Prevent ingestion of water
containing potential chemical risk drivers in excess of MCLs and maintain
groundwater in the shallow aquifer to below risk-based concentrations for an
gxcavation worker based on a hazard index (HI) of 1 and an excess cancer risk of 10°

For this EE/CA, the Point of Compliance (POC) for contaminated groundwater is assumed to be
at the eastern edge of the Vintage Sales and Leasing property along Lamar Street. The Vintage
Sales and Leasing property is located adjacent to and directly downgradient of the Thoro

property.

To identify a remedial alternative that can achieve the RAOs, remedial technologies and process
options corresponding to general response actions for soil and groundwater at the Site were
identified and then screened to refine the number considered for the remedial alternative
development. This initial screening was based on three general criteria: effectiveness,
implementability, and cost. Data from the Treatability Study (URS 2004b) contributed to the
evaluation of technology effectiveness. The retained technologies and process options were
further assembled into alternatives. Additionally, preliminary groundwater modeling simulations
were performed to refine the remedial alternatives to be carried forward for further development.
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The development of alternatives included a process description, conceptual design, and
performance monitoring plan. Developed alternatives were then further screened to retain or
reject alternatives to be carried forward for a detailed analysis and comparison. The screening
again included evaluations for effectiveness, implementability, and cost.

The detailed analysis evaluated the alternatives according to overall protection of human health
and the environment, compliance with applicable or relevant and appropriate requirements
(ARARS), long-term effectiveness, reduction in toxicity, mobility, and volume, short-term
effectiveness, technical and administrative implementability, and capital and operation and
maintenance costs. Two scenarios were considered in the screening and detailed analysis of
groundwater alternatives. In one scenario, it was assumed that there is no soil removal, and
therefore a continuing source of groundwater contamination remains in place. In the second
scenario, it was assumed that soil from the North Tank source area will be removed such that
there is little to no continuing source of groundwater contamination. Concern about future
access to the Thoro property for implementation of remedial activities was also a factor in the
analysis and comparison of alternatives.

The preferred approach for cleanup at this Site is to provide an alternate water supply to
properties where shallow groundwater wells are used to obtain drinking water along with placing
institutional controls (in the form of environmental covenants and/or restrictions) on the source
area parcel (Thoro Products property). Institutional controls would restrict the use or disturbance
of subsurface soil and groundwater. This alternative eliminates direct exposure to groundwater
and reduces the risk to human health from soil and groundwater at the source area.
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1.0 Introduction

This report presents the Engineering Evaluation (EE/CA) conducted by URS Corporation (URS)
for the Twins Inn Site (Site) in Arvada, Colorado. This EE/CA was conducted in conformance
with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
as amended (commonly known as Superfund) the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP), and U.S. Environmental Protection Agency (EPA) CERCLA
policies and guidance. URS was retained by the Twins Inn Potentially Responsibility Party
(PRP) Group to prepare the EE/CA report as required by an Administrative Order on Consent
(EPA 2000) from Region V111 of the EPA for the Site (EPA Docket No. CERCLA-8-2000-15).
Currently, the Site is not listed on the CERCLA National Priority List (NPL).

1.1 Purpose and Organization of the Report

The purpose of this EE/CA is to evaluate potential remedial options for soil and groundwater
contamination at the Site so that EPA may select a remedy that is protective of human health and
the environment. This EE/CA was originally prepared as a Feasibility Study (FS). This EE/CA
report has been organized into the following sections that are consistent with EPA’s Guidance
for Conducting Remedial Investigations and Feasibility Studies Under CERCLA (EPA 1988)
and/or Conducting Non-Time-Critical Actions Under CERCLA (EPA 1993):

1 — Introduction

2 — Site-Specific Remedial Requirements and Objectives
3 — Identification and Screening of Remedial Technologies and Process Options
4 — Development of Alternatives for Soil

5 — Development of Alternatives for Groundwater

6 — Alternative Screening

7 — Detailed Analysis of Alternatives for Soil

8 — Detailed Analysis of Alternatives for Groundwater

9 — Comparison of Alternatives

10 — Preferred Alternatives

11 — References

Section 1 presents background information including the site description and history, summaries
of the nature and extent of contamination, contaminant fate and transport, risk assessment, results
of the Treatability Study (TS), and indoor air sampling. Section 2 discusses the areas and types
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of contaminated media, the Applicable or Relevant and Appropriate Requirements (ARARS),
and the Remedial Action Objectives (RAQOs). Section 3 presents the General Response Actions
(GRAS), the identification and screening of technology types and process options, the retained
technologies and process options, and assembled alternatives. Sections 4 and 5 provide the
development of soil and groundwater alternatives, respectively, including process description,
conceptual design, and performance monitoring. Section 6 describes the alternative screening.
Sections 7 and 8 include a detailed analysis of the alternatives for soil and groundwater,
respectively, according to the seven threshold and balancing evaluation criteria. Section 9
compares alternatives and Section 10 presents the preferred soil and groundwater alternatives.
Section 11 lists the references used in writing this document.

1.2 Background Information

This subsection presents an overview of the Site, including its location, description, history,
physical characteristics, nature and extent of contamination, and contamination fate and
transport.

1.2.1 Site Location and Description

The Site is defined as the area affected by a dissolved contaminant plume in groundwater and
areas of contaminated soil originating near West 58" Avenue and Nolan Street in the city of
Arvada in Jefferson County, Colorado. The groundwater plume extends east southeastward
almost to Sheridan Boulevard. The general location of the Site is shown in Figure 1-1. Previous
investigations (URS 2001a) have shown that groundwater at the Site generally flows to the east-
southeast. The extent of the Site is shown in Figure 1-2.

The EPA discovered the contamination associated with the Twins Inn Site in the spring of 1995
during a preliminary assessment/site inspection (PA/SI) for a nearby historical landfill. EPA
conducted an emergency response field investigation in 1995 and traced the contamination
westward to the property and facility located at 6611 West 58" Place, owned and (formerly)
operated by Thoro Products Company, Inc. (Thoro). Soil and groundwater contaminated with
chlorinated solvents and other chemicals were detected at this property. Low concentrations of
chemicals were also detected in the sediment and surface water from Ralston Creek downstream
from the Thoro property during 1998. Chlorinated solvents were not detected in the former
Goralnick-Rudden Pond (pond is displayed on Figure 1-2) water or sediment (UOS 1999a);
therefore, it appears that the plume terminates upgradient (west) of the pond. Note that this pond
was filled in during late 2005.
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1.2.2 Site History

The Thoro facility in Arvada was built in 1960. Thoro produced spot removers, bleach, and
other cleaning products at its Arvada location from approximately the late 1960s to the early
1990s. Thoro also acted as a local distributor of certain bulk chemicals during that time. During
the late 1960s and 1970s, solvent reclamation and drum recycling operations were reportedly
conducted at the Arvada facility. In this process, drums containing waste solvents from various
industrial facilities in the greater metropolitan Denver area were allegedly brought to the Thoro
facility. The solvent waste was recycled in stills located inside the building at the Site, and the
drums were washed and reconditioned. Still bottoms allegedly were disposed in the South pit
area on the southern end of the Thoro property.

Past chemical management practices at the Thoro facility have reportedly included direct pouring
of solvent recycling residues as well as drum washing liquids directly onto the ground. In
addition, allegedly leaking valves on solvent storage tanks was reported. These events resulted
in the release of chemicals into the environment, including 1,1,1-trichloroethane (1,1,1-TCA),
trichloroethene (TCE), and tetrachloroethene (PCE). Chemicals apparently seeped into the soil
and reached the groundwater, where they migrated in the direction of groundwater flow to the
east-southeast, forming a plume of contaminated groundwater nearly 1 mile in length. Low
concentrations of chemicals have also been detected in the sediment and surface water from
Ralston Creek near the Thoro property.

EPA discovered the groundwater contamination associated with the Site in May 1995 when
water from a shallow domestic drinking water well near the Twins Inn Bar on West 56" Avenue
was sampled and analyzed as part of the PA/SI process for the Sheridan Dump. The Site was
named the Twins Inn Site because chlorinated solvents were first detected near the bar of that
name. The principal source of contamination has since been found to be at the Thoro property,
but the Site remains known as the Twins Inn Site.

The following contaminants were detected in the drinking water well sample in May 1995 at
concentrations exceeding the Safe Drinking Water Act (SDWA) maximum contaminant levels
(MCLs): TCE; PCE; 1,1-dichloroethene (1,1-DCE); cis-1,2-dichloroethene (cis-1,2-DCE);
1,1,1-TCA,; and 1,1-dichloroethane (1,1-DCA). Following discovery of this contamination in the
shallow groundwater aquifer, a carbon filtration water treatment system was installed to treat the
shallow groundwater extracted from the well that provides drinking water to two residences and
one commercial establishment in the area to ensure that the drinking water at these locations
meets appropriate standards. EPA initiated monthly water sampling to ensure that the people
using treated water from these shallow wells were not being exposed to unsafe levels of
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contaminants in their drinking water. The sampling frequency has since been reduced to every
four months.

1.3  Previous Investigations

Six field investigation and sampling efforts were conducted at the Site between 1995 and 2001.
The results of the investigations conducted to date are documented in the following reports,
which are maintained at the EPA Region V111 Superfund Record Center:

Sampling and Activities Report, Twins Inn Site, Arvada, Colorado (E&E 1995)
Sampling Activities Report, Twins Inn Tanks, Arvada, Colorado (UOS 1996)

Field Screening Investigation Report, Twins Inn Site, Arvada, Colorado (Radian
1998)

Sampling Activities Report for Expanded Site Inspection—Phase I, Twins Inn Site,
Arvada, Colorado (UOS 1999a)

Sampling Activities Report for Ambient Air Sampling, Twins Inn Site, Arvada,
Colorado (UOS 1999b)

Risk Assessment Report (Final), Twins Inn Arvada, Colorado (UOS 1999c)
Remedial Investigation Report, Twins Inn Site, Arvada, Colorado (URS 2001a)

Additional indoor air, groundwater, and soil data were collected during 2001 through 2010 and
reported in the following documents:

Final Indoor Air Sampling Activities Technical Memorandum, Twins Inn Site,
Arvada, Colorado (URS 2002)

Remedial Investigation Phase | Preliminary Data Submittal, Twins Inn Site, Arvada,
Colorado (URS 2001b)

Remedial Investigation Phase I, 111, and IV Preliminary Data Submittal, Twins Inn
Site, Arvada, Colorado (URS 2001c)

Data Submittal for the August 2003 Site-wide Groundwater Sampling Event, Twins
Inn Site, Arvada, Colorado (URS 2004a)

Final Treatability Study Evaluation Report, Twins Inn Site, Arvada, Colorado (URS
2004b) (Note: This document includes additional investigation of the South Pit
source area.)

Baseline Indoor Air Sampling Results and Indoor Air Mitigation Plan, Twins Inn
Site, Arvada, Colorado (URS 2005)

Addendum to Baseline Indoor Air Sampling Results and Indoor Air Mitigation Plan,
Twins Inn Site, Arvada, Colorado (URS 2006a)
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e Groundwater Data Submittal for Fall 2005 Site-wide Groundwater Sampling Event,
Twins Inn Site, Arvada, Colorado (URS 2006b)

e Groundwater Monitoring Results, 1st Quarter 2006, Twins Inn Site, Arvada,
Colorado (URS 2006c¢)

e Final Twins Inn Site Human Health Risk Assessment (URS 2006d)

e Groundwater Monitoring Results, Second Quarter 2006, Twins Inn Site, Arvada,
Colorado (URS 2006e)

e Indoor Air Mitigation and Post-Installation Indoor Air Sampling Results, Twins Inn
Site, Arvada, Colorado (URS 2006g)

e Groundwater Monitoring Results, Third Quarter 2006, Twins Inn Site, Arvada,
Colorado (URS 2006h)

e Indoor Air Sampling Results, Third Quarter 2006, Twins Inn Site, Arvada, Colorado
(URS 2006i)

e Groundwater Monitoring Results, Fourth Quarter 2006, Twins Inn Site, Arvada,
Colorado (URS 2006j)

e Indoor Air Sampling Results, Fourth Quarter 2006, Twins Inn Site, Arvada, Colorado
(URS 2006Kk)

e Groundwater Monitoring Results, First Quarter 2007, Twins, Inn Site, Arvada,
Colorado (URS 2007a)

e Groundwater Monitoring Results, Second Quarter 2007, Twins, Inn Site, Arvada,
Colorado (URS 2007b)

e Groundwater Monitoring Results, Third Quarter 2007, Twins, Inn Site, Arvada,
Colorado (URS 2007c)

e Groundwater Monitoring Results, Fourth Quarter 2007, Twins, Inn Site, Arvada,
Colorado (URS 2008a)

e Groundwater Monitoring Results, First Quarter 2008, Twins, Inn Site, Arvada,
Colorado (URS 2008b)

e Groundwater Monitoring Results, Second Quarter 2008, Twins, Inn Site, Arvada,
Colorado (URS 2008c)

e Groundwater Monitoring Results, Third Quarter 2008, Twins, Inn Site, Arvada,
Colorado (URS 2008d)

e Groundwater Monitoring Results, Fourth Quarter 2008, Twins, Inn Site, Arvada,
Colorado (URS 2008e)

e Groundwater Monitoring Results, First Quarter 2009, Twins, Inn Site, Arvada,
Colorado (URS 2009a)

e Groundwater Monitoring Results, Second Quarter 2009, Twins, Inn Site, Arvada,
Colorado (URS 2009b)
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e Risk Evaluation, Twins Inn Site, Arvada, Colorado (URS 2009c)

e Groundwater Monitoring Results, Third Quarter 2009, Twins, Inn Site, Arvada,
Colorado (URS 2009d)

e Groundwater Monitoring Results, Fourth Quarter 2009, Twins, Inn Site, Arvada,
Colorado (URS 2010a)

e New Remedial Alternative, Twins Inn Site, Arvada, Colorado (URS 2010b)

e Groundwater Monitoring Results, First Quarter 2010, Twins, Inn Site, Arvada,
Colorado (URS 2010c)

1.4 Site Characteristics

This section describes the physical characteristics of the Site, including its geology, hydrology,
hydrogeology, meteorology, demographics, neighboring features, ecology, and cultural
resources.

1.4.1 Site Geology, Hydrology, and Hydrogeology

The subsurface lithology of the Site consists of fine-grained sand, silt, and silty clay with some
gravel in the top 14 to 16 feet below ground surface (bgs), underlain by a coarse, gravelly sand
unit in the interval from approximately 16 feet bgs to the top of a bedrock aquitard. This sand
unit is thought to be a shallow alluvial aquifer. Bedrock at the Site is the Denver Formation,
which has a distinctive bluish-gray color and varies from firm, low-permeability claystone to
highly weathered siltstone with some sand. The Denver Formation is typically encountered at
approximately 18 to 30 feet bgs. Bedrock slopes to the south-southeast at approximately 0.02
foot/foot (2-foot change in elevation over a 100-foot horizontal distance).

The water table is typically encountered at approximately 10 to 16 feet bgs, and the saturated
thickness of the alluvial aquifer is approximately 8 to 14 feet across the Site. The horizontal
groundwater flow direction is to the southeast. This flow direction is consistent with the south-
southeastern downward slope of the bedrock at the Site, and with the southeastern flow direction
of Ralston Creek. The horizontal hydraulic gradient across the Site is 0.008 foot/foot. The
vertical hydraulic gradient is minimal.

Hydraulic conductivity values at the Site range from 1.9 to 30.8 feet/day. The geometric mean
of the hydraulic conductivity values at the Site is 13.6 feet/day (8.82 x 107 feet per minute
[ft/min] or 4.48 x 10 centimeters per second [cm/sec]). The average linear velocity of
groundwater is calculated to be 0.55 feet/day.
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1.4.2 Site Meteorology

The climate in Arvada, Colorado, is characteristic of high plains and is classified as dry
continental. Because it is situated a great distance from any moisture source and is separated
from the Pacific Ocean by several mountain barriers, the area experiences relatively low
humidity, low average precipitation, and abundant sun. Average wind speed is highest in the
spring at 10 miles per hour (USDA 1980).

The temperatures in the area are relatively mild considering the latitude and high elevation
(approximately 5,280 feet above mean sea level). The average annual temperature is
approximately 50 degrees Fahrenheit (°F) with the average monthly temperature ranging from
16°F during December to 88°F during July (Colorado Climate Center 2001). Extremely warm or
cold weather is usually of short duration. During the summer, afternoon temperatures of 90°F or
over are reached on an average of only 35 days a year and seldom exceed 100°F. During the
winter, weather can be quite severe, but generally the severity does not continue for long periods
of time. Spring is the wettest, cloudiest, and windiest season. Stormy periods in winter and
spring are often interspersed by stretches of mild sunny weather that remove previous snow
cover (Colorado Climate Center 2001).

Precipitation in the area is relatively sparse with the average annual rainfall of 19.5 inches. Over
75% of the precipitation falls between March and September, and monthly average precipitation
ranges from 0.62 inches in January to 2.72 inches in May. The average annual snowfall in the
area is 8.7 inches. On average, at least 1 inch of snow is on the ground for 57 days out of the
year (Colorado Climate Center 2001). The number of such days varies greatly from year to year.
The average annual evaporation rate is approximately 45 inches per year.

1.4.3 Site Demographics and Neighboring Features

The majority of the Site is in the city of Arvada, Colorado. Arvada is a suburban municipality
with a population of around 102,000, located within the Denver metropolitan area northwest of
Denver in Jefferson County, Colorado. The Site is near the southeastern edge of Arvada. The
southeastern end of the plume is partially located in unincorporated Jefferson County. The Site
groundwater plume is in the area bounded approximately by Nolan Street to the west, Ralston
Creek to the south, and Sheridan Boulevard to the east. It is slightly north of and parallel to the
Union Pacific railroad on the north, as shown on Figure 1-2.
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The Twins Inn groundwater plume extends under several properties primarily used for industrial
and commercial purposes, including a gasoline station, gymnastics school, equipment
manufacturer, bar, city wastewater treatment plant, and a rental car company. A few isolated
residential properties also exist within the plume area. The majority of the plume area is zoned
for light and heavy industrial purposes or commercial use. The residential properties in the Site
were “grandfathered” in and allowed to remain in this industrial/commercial area. However, the
city of Arvada land use plan restricts further residential development in this part of Arvada (City
of Arvada 1994). The groundwater plume appears to terminate just west of Sheridan Boulevard.
One area near the Site is currently used for public recreation: a public bike trail located
alongside Ralston Creek south of the Site. Figure 1-3 shows the general land use in the vicinity
of the Site and highlights key features of the area.

A search of environmental databases was conducted by Environmental Data Resources, Inc.,
(EDR) in November 1998 for a 1-mile radius around the approximate center of the plume area.
The CERCLA Information System (CERCLIS) database search indicated two sites designated as
CERCLIS - No Further Remedial Action Planned (CERCLIS-NFRAP) sites in the vicinity of the
Site: (1) the Sheridan Dump located at 52™ Avenue and Sheridan Boulevard, south of the Twins
Inn plume, and (2) the Layton Denver Drum Company located west of the Thoro property at
6725 West 58" Place. Figure 1-3 shows these locations. Fuel compounds, including benzene,
have been detected in the Twins Inn plume in the vicinity of a leaking underground storage tank
(LUST) on the Vintage Sales property, as shown on Figure 1-3. Other LUST sites are also
present in the downgradient plume area.

1.4.4 Site Ecology

The ecology of the Site has been significantly modified by human activities. The terrestrial
habitat consists of isolated areas of cultivated grass, trees, and shrubs situated among the
commercial/industrial development, roads, railroad right-of-way, and scattered residences. The
aquatic habitat in Ralston Creek has been severely modified during the process of channeling the
stream around recent changes in road alignment of Lamar Street and Ralston Road (UOS 1999c).

1.4.5 Site Cultural Resources

Six recorded cultural resources are located within the Site. These resources include a segment of
what once was the Colorado and Southern Railroad, which has been determined to be eligible for
the National Register of Historic Places and is now part of the Burlington Northern Santa Fe
railroad; a segment of the Union Pacific railroad, which was formerly the Denver and Rio
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Grande Western railroad; and four standing residential structures located at 5201 West 56"
Avenue, 5820 Lamar Street, 5875 Lamar Street, and 5607 Sheridan Boulevard (URS 2000).

1.5 Nature and Extent of Contamination

This section provides a brief description of the nature and extent of contamination at the Site. In
general, the Site can be categorized into the following three main areas:

e North Tank source area on the Thoro property
e South Pit area on the Thoro property

e Downgradient Plume area (refers to the plume — transition and downgradient plume
areas that are east of the North Tank and South Pit areas)

The main contaminants at the Site, based on their prevalence in the plume and exceedances of
the MCLs and/or Colorado Basic Standards for Groundwater (CBSGs), are 1,1,1-TCA, TCE,
PCE, and 1,2-dichloropropane (1,2-DCP), and their associated breakdown products including
1,1-DCE and vinyl chloride (refer to Remedial Investigation Figures 6-6 through 6-13 [URS
2001a]). Updated plume maps from the Fall 2006 site-wide groundwater sampling event were
prepared for PCE, TCE, and 1,1,1-TCA and are included as Figures 1-4, 1-5, and 1-6,
respectively.

Two main areas of soil contamination have been identified on the Thoro property: the North
Tank source area and the South Pit area. It is believed that the release of contaminants from the
Thoro property may have begun in the late 1960s to early 1970s, when Thoro conducted
chlorinated solvent transfer, reclamation, and drum recycling activities.

The groundwater contaminant plume associated with the Site extends approximately 5,000 feet
from the Thoro property to Sheridan Boulevard, as shown in Figure 1-2. Additional source(s)
may also exist; however, to date, no others have been located.

1.5.1 North Tank Source Area

The North Tank source area, located on the north end of the Thoro property, is shown on Figure
1-7. The outline shown on Figure 1-7 is approximate based on soil sampling data from the RI.
In the future, if the tanks are removed from this area and additional soil sampling is completed
(for example, no soil testing has been done beneath the Thoro building), the boundaries of this
source area could be better defined. In this area of the Site, 1,1,1-TCA, TCE, and PCE were
routinely delivered to three aboveground storage tanks (AST) via railcar and then transferred to
trucks for distribution throughout the Denver area. Drum washing also allegedly occurred in this
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area on the north side of the Thoro building. The North Tank source area includes the railroad
spur area and the area on the north side of the Thoro building around the three ASTSs.

Based on the soil and groundwater sampling conducted during the RI and other investigations at
the Site listed in Section 1.3, the main source of the Twins Inn Site groundwater contamination
plume is located in this North Tank area. Soil sampling data have shown that the same
contaminants in groundwater are also detected in the soil in this area. The highest concentrations
detected in groundwater were from samples collected close to the water table in the northeastern
corner of the Thoro property. In some cases, the concentrations were greater than 10% of the
aqueous solubility for the compounds detected (e.g., PCE, TCE). As a general rule of thumb, if
concentrations in groundwater are close to or greater than 10% of the solubility for a chlorinated
solvent, it is reasonable to assume a non-aqueous phase liquid (NAPL) may be present (Pankow
and Cherry 1996). Based on the concentrations in the shallow groundwater in the North Tank
source area, it is assumed that residual NAPL may be present in the soil near the water table and
therefore may be acting as the main source of chlorinated solvent compounds to the
downgradient groundwater plume. Although the main constituents detected in groundwater at
the Site (i.e., 1,1,1-TCA, TCE, and PCE) have specific gravity values greater than 1 (i.e., they
are heavier than water), it is assumed that residual NAPL is primarily present in the finer-
grained, shallower soils rather than as a “pool” of NAPL at the base of the aquifer. In the
remainder of this EE/CA, the term “source area” refers to the contaminated soil and/or residual
NAPL in soil above and slightly below the water table in the North Tank source area. Further
discussion of the source area is provided in Appendix A.

1.5.1.1 North Tank Source Area Soil

The main contaminants detected in soil in the North Tank source area were 1,1,1-TCA, TCE, and
PCE. This is consistent with the contaminants detected in groundwater. In addition to these
contaminants, other compounds detected included chlorobenzene, toluene, 2-butanone (MEK),
acetone, and methylene chloride, but these were relatively limited in horizontal extent. The areas
with the highest levels of detected soil contaminant concentrations on the north end of the Thoro
property were between the three inactive ASTs and between the main building and two small
sheds, one of which was reportedly used as a test laboratory. During the Remedial Investigation
(R1), maximum soil contaminant concentrations in the North Tank source area of 16,000, 19,000
and 300,000 micrograms per kilogram (ug/kg) for 1,1,1-TCA, TCE, and PCE, respectively, were
detected between the inactive tanks at 0 to 0.5 feet bgs (URS 2001a).
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1.5.1.2 North Tank Source Area Groundwater

The primary contaminants detected in groundwater in the North Tank source area were 1,1,1-
TCA, TCE, and PCE. The concentrations of 1,1,1-TCA, TCE, and PCE in the upper portion of
the aquifer (i.e., near the water table or capillary fringe), where the lithology is comprised of
typically finer-grained materials such as clays and silts, were generally three or more orders-of-
magnitude higher than the levels detected downgradient during the RI. Groundwater
concentrations of these three compounds were each typically on the order of 100,000 to 200,000
Mg/L near the water table and within the capillary fringe above the water table. Concentrations
in the sand to gravelly-sand portion of the aquifer from approximately 15 feet bgs to the top of
the Denver Formation bedrock were generally lower, typically around 1,000 pg/L.

Other compounds detected in the North Tank source area were the degradation products of
1,1,1-TCA, TCE, and PCE, specifically 1,1-DCA, 1,1-DCE, cis-1,2-DCE, and vinyl chloride.
Acetone, xylenes, and 4-methyl-2-pentanone (MIBK) were also detected to a lesser extent in
groundwater from the North Tank source area.

Because groundwater contaminant concentrations near the water table were often substantially
higher than concentrations in the sands and gravels, this may be indicative of localized areas of
vadose-zone soil contamination or NAPL pockets trapped in the lower permeability clay and silt
soils near the water table. As noted in Section 1.5.1, the term “source area” refers to these
localized areas of soil contamination and/or residual NAPL in soil near the water table in the
North Tank source area. Additional discussion on the source area interpretation is provided in
Appendix A.

1.5.2 South Pit Area

The South Pit area is located on the southern end of the Thoro property, as shown on Figure 1-7.
In the RI report (URS 2001a), the South Pit area was referred to as a source area because it was
an area with high concentrations of contaminants in soil and groundwater. However, the current
understanding of the Site data indicates that the South Pit is not a significant source for the Site
groundwater plume, but instead is a localized “hot spot” area. The South Pit area is a
topographic depression between the former Telone (a soil fumigant containing
1,3-dichloropropene) tank and Ralston Creek. Still bottoms from solvent recycling operations on
the Thoro property were allegedly dumped in this area.
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1.5.2.1 South Pit Area Soil

The South Pit area is unlined, and during the RI, a black rubbery substance containing
approximately 6% toluene, 1% chlorinated solvents, and relatively smaller proportions of MEK
and MIBK were observed in the soil at approximately 4.5 feet below the base of the pit, a few
feet above the water table. The main contaminants detected in soil during the RI were toluene,
TCE, PCE, 1,1,1-TCA, methylene chloride, cis-1,2-DCE, MIBK, MEK, and total xylenes (refer
to RI Figure 6-2 [URS 2001a]).

Additional soil sampling was conducted during the TS and consisted of 5 soil borings drilled in
the center and four corners of the South Pit area. Contaminants detected were similar to those
observed during the RI, with maximum concentrations observed in samples from the soil boring
location in the southwestern corner (TS007) (URS 2004b). Concentrations in soil samples
approximately 2 feet above the water table were higher than those observed below the water
table by one to two orders of magnitude, suggesting the main source of soil contamination is
present above the water table in this area of the Site. Additionally, the black, rubbery substance
observed in the RI was also observed during the TS and appeared to be localized in the center
and southwestern corner of the pit.

1.5.2.2 South Pit Area Groundwater

The main contaminants detected in groundwater in the South Pit area were toluene, 1,1,1-TCA,
TCE, PCE, cis-1,2-DCE, 1,2-DCP, and vinyl chloride. Acetone, methylene chloride, MEK, and
MIBK were also detected in this area. Of these chemicals, the only ones with widespread
distribution outside the source area were 1,1,1-TCA, PCE, TCE, and cis-1,2-DCE. Also, the
compound with the highest concentration in groundwater in the South Pit area was toluene, and
toluene only exceeded the MCL at the Site in the South Pit area (URS 2001a).

Groundwater contaminant concentrations from shallower samples were considerably higher than
concentrations in the deeper samples in this area, suggesting that the tar-like substance above the
water table is acting as a continuing source of contamination to the groundwater.

1.5.3 Downgradient Plume Area

The primary contaminants detected in the Downgradient Plume were 1,1,1-TCA, PCE, TCE, cis-
1,2-DCE, and 1,1-DCE. During the RI, groundwater samples collected from downgradient
locations generally contained similar contaminant concentrations in shallow and deep samples,
suggesting good vertical mixing within the aquifer (URS 2001a). However, in three
downgradient locations (listed as DP036 [MWO016 location], DP037 [MWO017 location], and

URS
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DP039 [MWO018 location] in the Final Rl Report [URS 2001a]), concentrations in the deeper
samples were higher than in the shallow samples by one order-of-magnitude or less. The
conceptual understanding of the site assumes that contaminants in the downgradient area are
most likely transported by groundwater flow. In general, the preferential flow may favor the
deeper, coarse gravel unit near the base of the shallow aquifer rather than the fine to medium-
grained sand unit near the top, possibly creating a slight vertical gradient in contaminant
concentrations.

Figures 1-4, 1-5, and 1-6 show the downgradient extent of dissolved PCE, TCE and 1,1,1-TCA,
respectively, as of Fall 2006.

Soil contaminant concentrations in the downgradient plume area were generally non-detect or
below screening levels (URS 2001a).

1.6 Contaminant Fate and Transport

The following section discusses the potential fate and transport of contaminants at the Site
including potential migration routes, natural attenuation conditions, and Rl modeling results.

1.6.1 Potential Migration Routes

Data collected during the RI and subsequent sampling at the Site suggest that, for the majority of
the Site, the primary route of contaminant migration in groundwater appears to be through
horizontal groundwater flow. However, at the North Tank source area and South Pit area, it
appears that vertical migration from the vadose zone to the groundwater may also be an
important contaminant migration route. In the North Tank source area, contaminant
concentrations measured in shallow groundwater samples were generally higher than the deeper
groundwater samples, which indicates that vertical migration in groundwater may also be an
important migration route at the source area. In the downgradient areas of the plume, the
concentrations are generally the same between the shallow and deep groundwater samples. Soil
vapor data from samples collected across the Site during the Rl (URS 2001a) and in the South
Pit area during the Treatability Study (URS 2004b), shows that the vertical movement of
contaminants through the vadose zone may also be a potential migration route. High
concentrations of contaminants were detected in soil vapor samples collected above areas of high
contaminant concentrations in groundwater in the vicinity of the North Tank and South Pit areas.
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1.6.2 Natural Attenuation Conditions

During the RI, an evaluation of natural attenuation processes causing contaminant mass loss,
including biodegradation processes, abiotic degradation, advection, dilution, sorption and
retardation, and volatilization was performed. Conclusions from this evaluation were as follows:

e Aerobic co-metabolic and anaerobic biological degradation is likely to have occurred
in the downgradient groundwater plume from 1995 to 2001.

e Although some uncertainty exists as to the exact mechanism that caused the decline
in groundwater plume concentrations from 1995 to 2001, there is evidence suggesting
aerobic co-metabolic degradation of contaminants in the presence of toluene may
have occurred.

e Advection and adsorption appear to be affecting the transport and behavior of
contaminants in groundwater.

e Despite the decreases in downgradient groundwater contaminant concentrations from
1995 to 2001, there appear to be continuing sources of dissolved groundwater
contaminants in the North Tank source area on the Thoro property.

1.6.3 Modeling Results from the RI

Groundwater modeling was performed during the RI to further improve the understanding of the
fate and transport of contaminants at the Site. The modeling results were presented in detail in
the RI report (URS 2001a) and provide a description of the modeling objectives and the model
development, parameters, and results. The following three models were used:

e MODFLOW — a numerical flow model
e MT3DMS — a numerical solute transport model

e BIOCHLOR — an analytical fate and transport package

Groundwater contaminant fate and transport was simulated in three time periods as listed below.

e Historical plume development from 1970 to 1995
e Plume concentration decreases from 1995 to 2000

e Potential for natural attenuation processes to continue in the future

The modeling results indicate that from 1970 to 1995, advection and retardation appear to be the
dominant processes for plume migration, driving the plume extent to approximately 1 mile from
the source area. If the assumptions used in the model are correct, then biodegradation in this first
time period appears to be weak. However, in the period from 1995 to 2000, biodegradation
appears to dominate the fate of the plume, causing concentration reductions by more than one
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order-of-magnitude during this time. Note that the modeling was updated for this EE/CA and
updated modeling results are presented in Appendix A.

1.7 Risk Assessment

A baseline risk assessment was conducted for the Site in 1999, prior to the RI, using the Site data
available at that time (UOS 1999c). Following the RI, the human health risk assessment was
updated using data through 2005 (URS 2006d). The Site risk assessment was updated in 2009
because there were changes in land use and groundwater contaminant concentrations since the
2006 risk assessment. The risk assessments are summarized below.

1.7.1 1999 Baseline Risk Assessment

The baseline risk assessment was conducted in 1999 (UOS 1999c). The human health portion of
the risk assessment determined that exposure to surface soil or subsurface soil at the Thoro
property or exposure to surface water and sediments along Ralston Creek, Clear Creek, or
Goralnick-Rudden Pond would likely not pose a risk to human health for the receptors evaluated
(UOS 1999c). However, several groundwater exposure scenarios identified a potential risk to
human health. These include groundwater ingestion, dermal contact with groundwater, and
inhalation exposure to contaminated groundwater by residential receptors. However, it is
important to note that the shallow groundwater being used for domestic purposes has been
treated (there is an activated carbon filter on the well supplying water) and monitored by EPA
since 1995 to ensure that it does not exceed MCLs. The risk assessment also identified
residential and industrial indoor air in the vicinity of the groundwater plume as well as outdoor
air in excavated trenches as other pathways that potentially pose a risk to human health. Further
data collection associated with these pathways was recommended, since there were insufficient
data to make a determination about these potential risks during the risk assessment (UOS 1999c).

An ecological risk screening evaluation was conducted as part of the 1999 risk assessment
(UOS 1999c). The screening involved comparing maximum concentrations of chemicals in
surface soils, sediment, and surface water to available conservative benchmarks. Based on this
screening, the soil was considered unlikely to adversely affect mammals or birds. Likewise, the
contaminants in sediments and surface water do not appear to present an unacceptable risk to
aquatic life.

1.7.2 Updated Human Health Risk Assessment - 2006

The Human Health Risk Assessment for the Site was updated (URS 2006d) (Updated Risk
Assessment) using the 2005 sampling results for surface soil, subsurface soil, groundwater, and

URS
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indoor air and current toxicity data. Previous sampling results were used with current toxicity
data to calculate risk from exposure to chemicals in surface water and sediments (no surface
water or sediment samples have been collected since the 1999 risk assessment). The Updated
Risk Assessment results did not take into account the fact that one or more exposure pathways
had already been eliminated or mitigated (e.g., installation of indoor air mitigation systems and
treatment of groundwater from drinking water wells).

The updated groundwater risk assessment results were generally similar to the 1999 Baseline
Risk Assessment. However, with the addition of more soil characterization data from the source
areas and additional indoor air data, the updated risk assessment provided a more complete
assessment of risk at the Site. For the updated report, the groundwater risk assessment
considered the plume area as a whole, while the soil risk assessment considered two distinct
areas: the North Tank source area and the South Pit area.

The Human Health Risk Assessment estimated non-cancer and cancer risk for several potential
receptors, including industrial workers, excavation workers, commercial workers, and adult and
children residents. The main findings and conclusions of the Updated Human Health Risk
Assessment are summarized below:

e Other than groundwater, exposure to environmental media at the Site (i.e., surface
soil, subsurface soil, surface water, or indoor air) does not pose a risk of non-cancer
effects for any receptors.

e Cancer risk does not exceed 107 (i.e., estimated excess cancer risk of 1 in 1,000,000)
for subsurface soil in the North Tank area, surface soil in the South Pit area, surface
water, or sediments for any receptors. Therefore, these media do not pose an
unacceptable excess cancer risk to human health.

e Cancer risks for surface soil in the North Tank area; subsurface soil in the South Pit
area; and indoor air in the gymnastics school, Gold Creek Complex (5812 Lamar
Street), and 5820 Lamar Street residence are within EPA’s target cancer risk
management range of 10 to 10™. (As noted above, these results do not take into
account the installation of indoor air mitigation systems at the gymnastics school and
the Gold Creek complex.)

Only the intentional use (including ingestion) of untreated groundwater at the Site would pose an
unacceptable risk of non-cancer and cancer effects for industrial workers and residents. (Note
that these risk assessment results do not consider the installation of treatment systems on the
drinking water wells within the Site.)
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1.7.3 2009 Risk Evaluation

The evaluation of risk for the Site was updated because there were changes in land use and
groundwater contaminant concentrations since the URS (2006) risk assessment report. The
primary change in land use was the demolition of two residences in the area of unincorporated
Jefferson County. The residences had previously used shallow, treated groundwater as their
drinking water source. Because of this change, there are no residential receptors for groundwater
at the Site. In addition, the concentrations of volatile organic compounds (VOCSs) in
groundwater in that location now meet MCLs and no longer require treatment.

The 2009 Risk Evaluation (URS 2009c) report did not reevaluate risks from exposure to surface
soil, subsurface soil, VOCs and soil particulates from soil in ambient air, or surface
water/sediments in Ralston Creek. Current and future risks for these pathways are assumed to be
the same as reported in the URS (2006) risk assessment.

Residents are not directly exposed to groundwater via ingestion, dermal contact, and inhalation
of VOC:s (there is no household use of groundwater); therefore, those pathways are incomplete
and there is no risk. In addition, risks are currently considered negligible for residents inhaling
VOCs in indoor air impacted by vapor intrusion from groundwater because measured indoor air
concentrations have been below risk-based levels and sub-slab depressurization systems have
been installed and are operating at 5840 Lamar Street (gymnastics school) and 5820 Lamar
Street (residence), as a precautionary measure.

East of Lamar Street, risks are considered negligible for commercial/industrial workers inhaling
VOCs in indoor air impacted by vapor intrusion from groundwater because measured indoor air
concentrations have been below risk-based levels.

For commercial/industrial workers ingesting groundwater, the reasonable maximum exposure
hazard index (RME HI) is less than 1 and the RME cancer risk is less than 10°. These risks are
much lower than reported in URS (2006) for commercial/industrial workers ingesting
groundwater, because concentrations of chemical risk drivers in groundwater are low in the only
area of the plume where commercial facilities are not currently using city provided water.
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For excavation workers exposed to VOCs in air and groundwater in a potential excavation
trench, the RME Hl is less than 1 and the RME cancer risk is less than 10™. The current Hl is
lower than that reported in URS (2006), whereas the current cancer risk is similar to that reported
in URS (2006).

In the most recent sampling (2006) of indoor air at 5889 Lamar Street located west of Lamar
Street, maximum detected concentrations of VOCs in indoor air were less than EPA screening
levels for industrial air (adjusted to a target cancer risk of 10 and hazard quotient [HQ] of 1).
Indoor air has not been sampled at the Thoro property.

1.8  Treatability Study

A TS was conducted in 2002 to 2003 to evaluate several groundwater treatment technologies
through laboratory bench-scale testing. During the TS, anaerobic bioremediation, aerobic
bioremediation, chemical oxidation using Fenton’s reagent, and zero-valent iron (ZV1) were
evaluated for treatment of Site contaminants. Field samples were collected from the North Tank
source area and South Pit area and the downgradient plume during July 2002. An additional
investigation of these areas was also conducted, as well as a site-wide groundwater monitoring
event. Results of the TS are presented in the Final Treatability Study Evaluation Report (URS
2004b), and are summarized below.

Bioremediation: Native anaerobic bacteria from the North Tank source, South Pit, and
downgradient plume areas amended with electron donors were capable of degrading PCE, TCE,
and 1,1,1-TCA. The fastest and most effective degradation was observed in the North Tank
microcosm amended with lactate only. The observed biodegradation half-lives for PCE, TCE,
and 1,1,1-TCA were 20, 22, and 41 days, respectively. The anaerobic bacteria were also capable
of degrading the cis-1,2-DCE produced from PCE and TCE degradation. Further degradation of
the 1,1-DCA and 1,2-DCP was limited. Results from the aerobic degradation showed that native
aerobic bacteria in the presence of oxygen were capable of degrading the lesser chlorinated
compounds, namely cis-1,2-DCE and vinyl chloride.

Chemical Oxidation: Removal of 99% of PCE, TCE, 1,1,1-TCA, and 1,2-DCP in groundwater
was observed using a 60:1:1 ratio of hydrogen peroxide to ferrous sulfate to sodium citrate
chelate-modified Fenton’s reagent (10% hydrogen peroxide).
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Zero-valent Iron: The percent removal of PCE, TCE, 1,1,1-TCA, and 1,2-DCP in batch reactors
were 98%, 99%, 99%, and 11%, respectively. Complete dechlorination of PCE and TCE to
ethene was achieved; only partial dechlorination of 1,1,1-TCA to 1,1-DCA and chloroethane was
observed. Dechlorination of 1,2-DCP, 1,1-DCA, and chloroethane was minimal.

1.9 Indoor Air

Indoor air sampling was performed in March of 2002 to evaluate whether the Twins Inn Site
groundwater plume and associated soil vapors were affecting indoor air quality, and if so, to
estimate the potential risk and make recommendations for reducing risk. VOCs (including
several of the chlorinated compounds associated with the groundwater plume) were detected in
indoor air samples collected at locations over the plume, and generally not in samples collected
from areas outside of the plume (URS 2002).

To estimate the potential human health risk from indoor air exposure, risk assessment
calculations were performed following EPA’s Risk Assessment Guidance for Superfund (RAGS)
and considered both a typical average (central tendency) and worst-case (reasonable maximum
exposure) scenario for each of the locations sampled.

The risk assessment calculations considered the current land use scenario for each location
sampled. If the location was a residence, then a residential scenario was considered in the risk
assessment. One location sampled was a gymnastics school. The risk evaluation for this
location included both an adult gymnastics school worker scenario and a child gymnast scenario.
For two residences near the gymnastics school where access to collect indoor air samples was
denied, a hypothetical residential scenario was evaluated using data collected from the
gymnastics school.

Based on the indoor air sampling results and the risk assessment calculations, indoor air
concentrations of Site-related compounds did not pose an unacceptable risk to human health at
the Twins Inn Site. Also, by inference, the Site does not pose an unacceptable risk to
commercial or industrial workers from indoor air exposure (URS 2002).

Additional indoor air sampling was performed in 2005 (URS 2005, 2006a), and sub-slab
depressurization systems were installed at the gymnastics school and an adjacent residence in
early 2006. Baseline concentrations of chlorinated solvent compounds in indoor air prior to
system installation did not pose an unacceptable risk, and the concentrations have further
decreased since startup of the systems (URS 2006g 2006i, 2006k).
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Indoor air sampling was also conducted inside the office portion of the Vintage Sales building at
5889 Lamar Street in 2006. This building is situated directly over the Twins Inn plume on the
property directly to the east of the Thoro Products Company property, as shown on Figure 1-3.
URS collected indoor air samples in April 2006 (URS 2006e) and ERO Resources Corporation
collected indoor air samples in August 2006 (ERO 2006). VOCs (including several of the
chlorinated compounds associated with the groundwater plume) were detected in the indoor air
samples.

1.9.1 Discontinuation of Indoor Air Sampling

In a letter dated June 23, 2008, a request was made to EPA from the Twins Inn PRP Group to
discontinue indoor air monitoring at 5840 Lamar Street (Denver School of Gymnastics), 5810
Lamar Street (Gold Creek Complex), and 5820 Lamar Street (residence) and to continue
operating the existing sub-slab depressurization systems at 5840 Lamar and 5820 Lamar Street.

The points below summarize the rationale for discontinuing the indoor air monitoring:

1. The Baseline Indoor Air Sampling Results and Indoor Air Mitigation Plan (November
30, 2005) recommended collection of quarterly indoor air samples from the Denver
School of Gymnastics and the Gold Creek Complex on a quarterly basis for one year.
Quarterly indoor air monitoring was conducted at these locations for two years; therefore
the initial obligation to monitor for one year was fulfilled.

2. Concentrations of TCE and PCE in indoor air at 5840 Lamar Street and 5820 Lamar
Street remained below the Colorado Department of Public Health and Environment
(CDPHE) interim action levels of 1.6 micrograms per cubic meter of air (ug/m®) for TCE
and 31 pg/m?® for PCE since the sub-slab depressurization systems were installed.

3. Even without a sub-slab depressurization system at 5810 Lamar Street, concentrations of
TCE and PCE in indoor air at the Gold Creek Complex have remained below the CDPHE
interim action levels, with the following exceptions:

a. There was a one-time spike in PCE concentration at Unit #12 (Wyoming
Analytical Laboratory) in January 2007, with elevated detections in Unit #4 and
Unit #5. These PCE results appear to be unrelated to the Twins Inn plume since
PCE was the only chemical with unusual analytical results. If the increase in PCE
concentration had been due to vapor intrusion related to groundwater, similar
increases in other volatile compounds detected in indoor air would be likely.
Concentration increases for other volatile compounds were not observed.

b. There have been two other times (February 2006 and October 2006), when the
TCE concentration in indoor air at Unit #12 was above the CDPHE action level.
There is no noticeable pattern to these results, and the concentrations were only
slightly above the action level (2.9 ng/m® and 2.5 ug/m® compared to the action
level of 1.6 ug/m®).
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4. Routine groundwater monitoring will continue at the Site, and if PCE or TCE
groundwater concentrations in MWO032 are equal to or greater than 2003 concentrations
(when concentrations were highest), then indoor air monitoring will be conducted at the
Denver School of Gymnastics quarterly, until groundwater concentrations remain below
2003 levels for at least two consecutive quarters and indoor air concentrations remain
below CDPHE indoor air risk levels. A flow chart for this decision making process is
included as Figure 1-8.

EPA approved the June 23, 2008 request to discontinue air monitoring in a letter dated July 17,
2008 sent to the Twins Inn PRP Group.
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2.0 Site-Specific Remedial Requirements and Objectives

This section identifies the point of compliance (POC) requirement for the Site in addition to the
areas and types of contaminated media, and contaminants of concern (COCs) for soil and
groundwater specified in this EE/CA. It also presents the ARARs and RAOs for the Site. Prior
to screening remedial technologies and evaluating options, it is important to understand these key
factors and underlying objectives for the Site.

2.1 Point of Compliance

A POC is defined as a vertical surface that is located hydrologically downgradient of the activity
being monitored for compliance. Under CERCLA, the POC is generally beyond the
downgradient extent of contamination, where the migration or potential migration of
contaminants can be monitored effectively. Likewise, under the Colorado Basic Standards for
Groundwater (5 CCR 1002-41), the POC may be defined as the downgradient limit of the area in
which contamination existed as of September 30, 1989. For the Twins Inn Site, this would be
approximately at Sheridan Boulevard, where contaminant concentrations in groundwater meet
standards.

Relatively high groundwater contaminant concentrations have been observed beyond the Thoro
property boundary. These concentrations appear to migrate from the North Tank source area and
travel across the neighboring Vintage Sales and Leasing property in the direction of groundwater
flow (Figures 1-4, 1-5, and 1-6). Therefore, for the purposes of the EE/CA, the recommended
POC location is at the eastern edge of the Vintage Sales property, or more specifically, the 5000
block of Lamar Street. Reasons for this POC recommendation are:

e Contaminated groundwater from the North Tank source area appears to have
migrated past the Thoro property boundary.

e Historically, high contaminant concentrations in groundwater have been observed in
wells on the Vintage Sales and Leasing property, west of Lamar Street.

e Historically, distinctly lower contaminant concentrations have been observed in wells
east of Lamar Street. The “slug” of higher concentrations on the 2006 plume maps
east of Lamar Street is believed to be a temporary effect (e.g. MWO033; Figure 1-6).
Refer to Appendix A for further discussion of the slug.

e The area directly adjacent to Lamar Street provides an open corridor (no buildings
present) allowing for potential construction access to the north/south width of the
plume, if determined to be necessary.

2-1



Twins Inn Site, Arvada, Colorado
Engineering Evaluation/Cost Analysis August 16, 2010

2.2 Areas and Types of Contaminated Media

The Twins Inn Site is comprised of several distinct areas of soil and groundwater contamination.
To evaluate remedial technologies and process options, the Site is divided into areas based on the
general location in relation to the POC (5000 Block of Lamar Street), type of media (unsaturated
or saturated soil and groundwater), contaminants detected, and level of concentrations. These
distinct areas are used throughout the remainder of this EE/CA.

The plume is first divided into two main areas: the area to the west of the POC (Lamar Street)
and the area to the east of the POC. The area west of the POC is further divided into three areas:
(1) the North Tank source area, (2) the South Pit area, and (3) the plume-transition area, which
generally includes the Vintage Sales and Leasing property. The area to the east of the POC
includes the remainder of the downgradient plume. Figure 2-1 displays the locations of the POC
and the four separate plume areas.

The type of contaminated media present can make further distinction between the four plume
areas. Soil contamination, including unsaturated and saturated, exists in the North Tank source
area and South Pit area. Groundwater contamination exists in all of the four plume areas. Table
2-1 provides a summary of the plume areas and the contaminated media evaluated for treatment
in this study.

Table 2-1. Plume Areas and Types of Media Evaluated for Treatment

Media Plume Area Location

North Tank source area
South Pit area
North Tank source area
South Pit area

North Tank source area
South Pit area
Plume-transition area
Downgradient plume

Soil — vadose zone

Soil — saturated zone

Groundwater

2.3 Contaminants of Concern

The Final RI report (URS 2001a) listed the maximum levels of contaminants detected in soil and
groundwater, and highlighted those that exceeded regulatory screening levels (for soil) or
standards (for groundwater). Since the preparation of the RI report, additional soil sampling and
groundwater monitoring have occurred. Therefore, to reassess the contaminants of concern
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(COC:s) for the site, more recent data (URS 2004b) are compared to regulatory standards in this
EE/CA.

2.3.1 Soil COCs

The majority of the contaminants and their highest concentrations were detected in the South Pit
area during the 2000 RI sampling event. During this event, samples were collected from shallow
depths using direct push methods and a hand auger. Soil screening levels have remained the
same as those reported in Table 6-1 of the RI report (URS 2001a). However, an additional
comparison was completed using data from soil samples collected during the Treatability Study
Sampling (URS 2004b). Tables 2-2 through 2-5 list the soil contaminants with concentrations
exceeding screening levels for the North Tank, South Pit, plume-transition area, and
downgradient plume.

In the North Tank source area the highest levels of contamination are within the first foot of soil
below ground surface. However, high concentrations (> 1,000 pg/kg) were also observed near
the top of the water table between approximately 8 to 12 feet bgs. Degradation products such as
1,1-DCE and vinyl chloride are found at depths below the water table (> 12 feet).

The highest levels of soil contamination in the South Pit area appear to be above the water table
at approximately 4 to 8 feet bgs, at the interval where the black, rubbery substance was observed
(URS 2001a). The topographic relief of the pit combined with the soil sampling depths are
important considerations when evaluating the thickness of the contaminated zone.

The sampling locations in the plume-transition area include those upgradient of Lamar Street,
and in the middle of the Thoro property, between the North Tank source area and South Pit area.
Exceedances of soil screening levels were found for PCE, TCE, and 1,2-DCP in the area directly
upgradient and adjacent to the South Pit. An exceedance of the methylene chloride screening
level was found in the location between the North Tank and South Pit, although this area does
not appear to be a contributing source of groundwater contamination.

One exceedance of soil screening levels was found in the downgradient plume. PCE exceeded
screening levels at a location directly downgradient of the North Tank source area.

In summary, the soil COCs for the Site are listed in Table 2-6 according to location. The North
Tank and South Pit include the areas of the Site with the highest levels of soil contamination and
are the two areas of the Site where active treatment of soil is being considered in this EE/CA.
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2.3.2 Groundwater COCs

Groundwater data collected from the Site through the Fall 2009 sampling event were evaluated
against the CBSGs and EPA MCLs. The groundwater contaminants with concentrations
exceeding regulatory standards for the North Tank source area, South Pit area, plume-transition
area, and downgradient plume are listed in Tables 2-7 through 2-10, respectively.

In the North Tank source area, 1,1,2-TCA and chlorobenzene are not considered COCs since
they exceeded standards during only one sampling event and, historically, have not been detected
at any of the other three areas of the plume. Methylene chloride appears to be localized to this
source area since it was not detected downgradient. Because the North Tank source area appears
to be the principal source of the groundwater plume that extends to Sheridan Boulevard, this area
will be addressed as such in this EE/CA.

In this EE/CA, the contaminants listed in Table 2-8 are considered to be localized to the South
Pit area, with the exception of 1,2-DCP. Groundwater samples collected from downgradient
monitoring wells adjacent to the South Pit area during more recent sampling events (2001, 2002,
2003, 2005, and 2006) did not contain a majority of the contaminants nor the high concentrations
observed during the RI. With the exception of 1,2-DCP, the contaminants listed in the table
appear to be localized to the shallow depths of the South Pit area. Therefore, it appears that the
South Pit is not a major contributing source of the downgradient groundwater plume. However,
fluctuations in groundwater levels could change the steady-state conditions within the South Pit
area. Methylene chloride and toluene appear to be localized to this area since they were either
not detected or detected at low concentrations downgradient.

For the plume-transition area (Table 2-9), 1,4-dioxane, benzene, and chloroform are not
considered to be COCs. 1,4-Dioxane was not detected in the North Tank source area or the
South Pit area; however it was detected at 120 pg/L in MWO0O04 in August 2003. This well is
located on the Thoro property between the North Tank source area and the South Pit area and is
therefore considered part of the plume-transition area. In addition, a 1,4-dioxane concentration
of 57 ug/L was detected during the RI at a direct push location upgradient of the plume, and
considered to be a background location (DP011-GW-16 (Figure 4-1 in the RI; URS 2001a).
Therefore, 1,4-dioxane concentrations do not appear to be related to the North Tank source area
or South Pit area. Benzene is also not considered to be a COC since the exceedances in the
plume-transition area were localized near a former LUST on the Vintage Sales and Leasing
property (MWO029). Finally, chloroform is not considered a COC since one detection in the
entire plume slightly exceeded the CBSG. Chloroform is a well-known degradation product
from the addition of chlorine to municipal drinking water.

URS

2-4



Twins Inn Site, Arvada, Colorado
Engineering Evaluation/Cost Analysis August 16, 2010

For the downgradient plume exceedances, 1,4-dioxane is not considered to be a COC since it
was detected during one sampling event and also because of the background detection as
described in the previous paragraph.

The groundwater COCs for the site are summarized in Table 2-6 according to plume area. A
notable result is that the COCs for the plume-transition area upgradient of the POC are the same
as those for the downgradient plume.

2.4 Applicable or Relevant and Appropriate Requirements

A review of the potentially applicable or relevant and appropriate Federal and state of Colorado
requirements was conducted, as required under CERCLA. The preliminary list of ARARs
considered the actions anticipated through the completion of the RI. An additional evaluation of
ARARs was conducted for the EE/CA to consider potential remedial alternatives for the Site.

Federal regulations reviewed include those promulgated under the Clean Air Act (CAA), Clean
Water Act (CWA), Safe Drinking Water Act (SDWA), Toxic Substances Control Act (TSCA),
Resource Conservation and Recovery Act (RCRA), and Endangered Species Act, and by the
Occupational Safety and Health Administration (OSHA). The U.S. Fish and Wildlife Service
and the Colorado Division of Wildlife were contacted regarding possible endangered or
threatened species in the RI area, but none were identified. State regulations reviewed include
those regulating visible and odor emissions; ambient air quality standards; volatile organic and
hazardous air pollutant emissions; effluent discharge; standards for drinking, surface, and
groundwater; solid waste disposal; and hazardous waste generation, transport, storage, and
disposal. Jefferson and Adams counties and the city of Arvada were contacted to identify
potential ARARs for the Site. No local regulations (above and beyond federal and state)
pertaining to environmental issues were identified. Individual regulations were reviewed and
categorized as applicable, relevant, and appropriate, or not an ARAR. Guidance, advisories, and
non-regulatory criteria were also evaluated for applicability.

The potentially applicable ARARs for the Site Rl were updated for this EE/CA and are presented
in Tables 2-11 through 2-16. The tables include federal and state chemical-specific ARARs,
location-specific ARARs, and action-specific ARARS.

Applicable requirements are those cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal or state
law that directly apply and specifically address a hazardous substance, pollutant, contaminant,

remedial action, location, or other circumstance at a CERCLA site. A promulgated requirement
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is one that is legally enforceable and of general applicability. “Legally enforceable” means that
the law or standard must be issued in accordance with state or federal procedural requirements
and contain specific enforcement provisions.

Relevant and appropriate requirements are defined as “cleanup standards, standards of control,
and other substantive environmental protection requirements, criteria, or limitations promulgated
under federal or state law that, while not specifically applicable to a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site,
address problems or situations sufficiently similar to those encountered at the CERCLA site that
their use is appropriate to the particular site” (NCP 55 FR 8817).

A requirement may not meet the definition of ARAR as defined above but may still be useful in
determining whether to take action at a site or to what degree action is necessary. Such