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1.0 INTRODUCTION

On behalf of the Utah Department of Environmental Quality (DEQ) Division of Water Quality
(DWQ), the oversight agency of the Willard Bay Diesel Spill, TechLaw, Inc. (TechLaw) has
prepared this human health risk assessment (HHRA) to assess the potential health risks
associated with residual diesel fuel at Willard Bay State Park in Box Elder County, Utah (the
“site””). On March 18, 2013, a diesel fuel leak from an 8-inch petroleum pipeline near Willard
Bay State Park was detected following a drop in pipeline pressure indicated by a sensor at the
Bear River Block Valve on the No. 1 diesel line going from Salt Lake, Utah to Spokane,
Washington. The spill area occurred within Willard Bay State Park on land owned by the U.S.
Department of Interior, Bureau of Reclamation and is managed by the State of Utah. The
location of the Willard Bay State Park is presented in Figure 1-1. The Willard Bay Study Area is
presented in Figure 1-2. Approximately seven (7) acres of wetlands were impacted. Following
the diesel fuel release, cleanup crews placed absorbent booms at the site to contain the diesel and
began pumping the contaminated water into tanker trucks (UDEQ 2013a). Remediation
activities continued through June 2013 and environmental samples were concurrently collected
during the cleanup to monitor the effectiveness of the response actions (UDEQ 2013b). The
impacted area was fenced off to eliminate potential human exposure to impacted area. In June
2013, sediment and surface water samples were collected from the areas impacted by the spill to
assess the potential risk associated with a trespasser accessing the fenced off area. Based on the
results, Willard Bay Park was determined to be safe to open to the public as long as controls,
such as the fence, are maintained to keep the public from accessing the impacted areas.

In August 2013, sediment and surface water samples were collected from the impacted wetland
ponds and channel segments located within the fenced off areas. During the collection of these
samples a strong petroleum odor was detected in the areas between Wetland Ponds 2 and 3. In
September 2013, additional remediation activities consisting of excavation and removal of
potentially impacted soil/sediment were conducted. Confirmation samples were collected from
the bottoms and sidewalls of the excavated areas to determine if additional remediation activities
were effective. At the end of October, additional remediation efforts were conducted at Channel
Segment 3 following the observation of a sheen on the surface water during the August sampling
event. The sediment in Channel Segment 3 was gently raked and/or aerated and sheen was
collected with sorbents and/or a wet vacuum. In early November, sediment samples were
recollected from Channel Segment 3 along with selective additional replacement samples (based
on targeted excavation activities to reduce continuing sources) at locations previously collected
(TechLaw, 2013b). This HHRA incorporates results from the June, August, and November 2013
sampling events to evaluate potential health risks from any residual diesel-related contamination
associated with current and future residential, recreational, and park worker activities in the
impacted areas at Willard Bay Park.

To the greatest extent practicable, this HHRA represents a stand-alone document; however,
additional detail regarding the investigation is available in referenced documents. This HHRA
follows the procedures and methodologies described in guidance documents from the U.S.
Environmental Protection Agency (USEPA). Section 1.5 provides a list of guidance documents
used in the preparation of the HHRA.
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1.1 Objective and Scope

The overall objective of this HHRA is to evaluate the nature and likelihood of potential adverse
human health risks from residual diesel-related contamination in Willard Bay State Park located
in Box Elder County, Utah. The HHRA will be used to support DWQ’s evaluation of whether
cleanup following the spill was adequate. To achieve this objective, the following site-specific
information was used:

e Analyses of wetland pond sediment and bank samples, creek sediment, mid-channel
(“bathtub ring”) and bank samples, and surface water samples collected from the
impacted wetland ponds and channel segments (Figure 1-3); and

e Analyses of naturally-occurring, nonanthropogenic and anthropogenic background
sediment and surface water samples (Figure 1-4)

Willard Bay State Park is a recreational park where adults and children camp, swim, boat, and
fish. For the purposes of the baseline assessment, the HHRA has assumed that a residential
family (adult and child) occupies the site in the future.

1.2 Site Description and History

Willard Bay (Figure 1-1) is a 9,900-acre (40 km?) freshwater reservoir located in eastern Box
Elder County, Utah, 12 miles northwest of the city of Ogden, on the north-eastern floodplains of
the Great Salt Lake. Design and construction of the dam was completed by the United States
(U.S.) Bureau of Reclamation. The reservoir is operated by the Weber Basin Water
Conservancy District and recreation activities are administered by Utah State Parks and
Recreation (UT GSM 1980, UT DWQ 2006). Willard Bay State Park (Site) (41.34466° N,
112.11133° W [WGS84]) is located on the eastern shore of Willard Bay.

On March 18, 2013, a diesel fuel leak from an 8-inch petroleum pipeline near Willard Bay State
Park was detected following a drop in pipeline pressure indicated by a sensor at the Bear River
Block Valve on the No. 1 diesel line going from Salt Lake, Utah to Spokane, Washington (UT
DWQ 2013a). A preliminary investigation indicated that between Interstate 15 and Willard Bay,
a length of pipe, constructed between 1949 and 1952, may have experienced longitudinal seam
failure (UT DWQ 2013a). According to EPA, the cracked seam was approximately 74 inches
long (USEPA 2013).

On April 11, 2013, the Utah DWQ issued a Notice of Violation and Compliance Order
(NOV/CO), Docket Number 113-03 (UTDWQ 2013a). The NOV/CO indicated the observation
of petroleum sheen within the channel and wetland areas; and analytical results suggested

shallow groundwater, surface soils, and subsurface soils had been impacted in areas within
Willard Bay State Park.

The spill area (Figure 1-2) occurred within Willard Bay State Park on land owned by the U.S.
Department of Interior, Bureau of Reclamation and is managed by the State of Utah.
Approximately seven (7) acres of wetlands were impacted. According to DWQ, approximately
21,000 gallons of diesel fuel were recovered as of Friday March, 22, 2013 with an estimated
6,500 gallons remained; the spill total could go as high as 27,500 gallons. (UDEQ 2013a).
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Following the diesel fuel release on March 18, 2013, cleanup crews immediately began placing
absorbent booms at the site to contain the diesel and began pumping the contaminated water into
tanker trucks (UDEQ2013a). The impacted area was fenced off to eliminate potential human
exposure to impacted area. Remediation activities continued through June 2013 and
environmental samples were concurrently collected during the cleanup to monitor the
effectiveness of the response actions (UDEQ 2013b). Diesel-related hydrocarbons were detected
in samples near the shoreline of the reservoir; however, analytical results obtained from samples
further from the shore indicated diesel-related hydrocarbons were predominantly non-detect.
Subsequent to the construction of interceptor trenches in early April, concentrations in the
reservoir were, again, predominantly non-detect (UDEQ 2013a). Additionally, DWQ collected
seventeen fish tissue samples which were analyzed for diesel-related contaminants; however,
results did not indicate the detection of diesel-related contaminants (UDEQ 2013a).

The main channel segment is a nearly straight flow path running from east to west, with a water
source on the east side of the I-15 Interstate that is primarily derived from shallow groundwater
discharge and land drainage (unimproved pasture); and discharges through a culvert under I-15.
Channel banks are steep-sided, 3-5 meters (m) apart and roughly 2 m above the bed. The
channel runs approximately 200 m west from the Park Access Road, before opening up within a
beaver-pond wetland. East of the park access road, the channel runs approximately 40 m to
southbound Interstate I-15. The channel is broken up by several sets of culverts between
intersecting roads and park access trails (Hooker, Toby 2013).

In June 2013, TechLaw collected sediment and surface water samples from the areas impacted
by the spill to assess the potential risk associated with a trespasser accessing the fenced off area.
The results of this investigation are documented in TechLaw’s Trespasser Risk Tech Memo
(TechLaw 2013a). Based on the results, Willard Bay Park was determined to be safe to open to
the public, but access to the investigation area remained restricted. The long term goal of these
samples is to aid in the characterization of any residual diesel contamination to provide data to
support the human health and ecological risk assessments.

1.3 Sediment and Surface Water Sampling

Throughout the summer and fall of 2013, TechLaw collected sediment and surface water
samples to monitor the potential impacts of the Chevron diesel spill at Willard Bay State Park.
DWAQ identified three channel segments (CS) and four wetland pond areas to be evaluated for
residual petroleum hydrocarbons in sediment and surface water. An additional area was selected
as a reference site to provide site-specific background data. The seven impacted areas are
described as follows:

e (S 1 - Channel segment between the Park Access Road and southbound I-15; this is the
area closest to the release. This segment is connected by culverts to the east and west.

e (S 2 — Channel segment between the Park Access Road and a park nature trail; the most
eastern segment of the channel within the park proper. This segment is connected by
culverts to the east and west.

e (S 3 — Channel segment between the park nature trails, including a (former) beaver
diversion feeding into a wetland. This segment is connected by culverts to the east and
west. West of Channel 3, this segment dissipates into a wetland complex within the
study area.



e Pond 1A — Wetlands immediately adjacent to the impacted areas of the site. This area
has been excavated and contaminated sediment/soil removed, clean fill replaced, and
seeded with replacement vegetation.

e Pond 1 — Shallow depression inundated by beaver activity along the channel bank. Scrub
margin encircles the open water; no direct surface water outlet, except sheet flow across
the trail to the west.

e Pond 2 — Two shallow depressions connected by open surface water. Surface flow
appears to enter the pond from the northeast, where the channel opens into the ponded
area. Outflow occurs to the south, directly into Willard Reservoir. In most Shoreline
Clean-up and Assessment Technique (SCAT) reports, this area is divided into two
wetland areas, 3/4 (north) and 3/4A (south). The wetland structure is generally the same
as Pond 3 (described below), with areas of shallow open water with occasional patches of
marsh vegetation and scrub-willow margin.

e Pond 3 — Mainly a shallowly inundated freshwater marsh, dominated by hardstem
bulrush (Scirpus acutus) and patches of cattail (Typha latifolia and/or Typha
domingensis), with hydrophytic-mesic pasture grasses and scrub-willow along the
margin.

The reference site was chosen as appropriate for the characterization of nonanthropogenic and
anthropogenic background conditions agreed upon by Chevron and DWQ, following a walk of
the park in August 2013. The creek and pond chosen for the background samples locations were
believed to be the best representation of similar conditions at the impacted channel segments and
wetland areas in Willard Bay State Park. The creek in this area flows from an outlet off
Interstate I-15 and the pond is connected to the creek, both characteristics of which are similar to
the impacted study area. As shown in Figure 1-4, the background creek and pond are located
approximately 1,400 feet north of the impacted study area.

Sampling was initiated at the location most downstream (from a fate and transport standpoint)
and collection progressed in an upstream direction to avoid disturbing and suspending sediments.

1.3.1 June 2013 Sampling Event

In June 2013, TechLaw collected sediment and surface water samples as outlined in the June 10,
2013, Final Uniform Federal Policy Quality Assurance Project Plan (UFP QAPP) for the
Assessment of Potential Risk to Trespassers, Revision 1 (TechLaw 2013c). The QAPP was
approved by DWQ prior to the start of sampling. Sediment and surface water samples were
analyzed for volatile organic compounds (VOCs) using EPA Method 8270C, semi-volatile
organic compounds (SVOCs) using EPA Method 8260B, polycyclic aromatic hydrocarbons
(PAHs) using EPA Method 8270B Selected Ion Mode (SIM), and diesel range organics (DRO)
using EPA Method 8015D. Chemical analysis of the samples was conducted by American West
Analytical Laboratories (AWAL) in Salt Lake City, Utah.

Sediment and surface water sampling activities were conducted on June 6 and June 7, 2013, and
June 11 and 12, 2013, respectively. During the sampling events, the surface water levels of the
channel segments and wetland ponds were observed to be drawn down as part of remedial
efforts. Both the surface water and sediment/soil samples collected were targeted to focus on the
edge or outer banks of the wetland ponds and channel segments at locations thought to be the



most likely paths or access points by a potential trespasser. The sample locations were identified
by TechLaw based on field observations and were approved by Chevron’s contracted field
sampling firm (EarthFax Engineering, Inc.) and Chevron’s additional sampling observer
(CardnoENTRIX).

TechLaw collected 25 grab sediment samples and 15 grab surface water samples during the June
sampling events. Refer to Figure 1-3 for locations of these samples.

1.3.2 August 2013 Sampling Event

In August 2013, TechLaw collected sediment/soil samples as outlined in the approved UFP
QAPP to Support Human Health and Ecological Risk Assessment dated August 20, 2013
(TechLaw 2013d) and approved by DWQ. Sediment samples were analyzed for VOCs, SVOCs
with PAHs, and DRO. Chemical analysis of the samples was conducted by American West
Analytical Laboratories (AWAL) in Salt Lake City, Utah. Sediment samples were also analyzed
for Total Organic Carbon (TOC) and these samples were submitted to Accutest Laboratories in
Orlando, Florida. Per request by Chevron and DWQ approval, eight sample locations from the
June 2013 event were recollected and submitted for analysis of PAH and DRO target analytes.
Split samples from this sampling event were provided to Chevron to perform PAH pore water
analyses.

TechLaw collected 35 sediment/soil samples for the risk assessment during the August 2013
sampling event, and 8 additional sediment samples, recollected from locations originally targeted
during the June sampling event.

A total of 20 sediment/soil samples were collected from the four wetland ponds and represent
two different strata:

e Wetland Pond Stratum 1- located within in the wetland pond boundary; and
e Wetland Pond Stratum 2 — located along the upland/wetland pond boundary, outside the
high water level mark.

In Ponds 1A, 1 and 3, three surface sediment grab samples were collected from within the
wetland pond boundary and one surface sediment/soil sample was collected at a random location
along the upland/wetland pond boundary. Pond 2 is nearly twice the size as the other ponds,
therefore six surface sediment grab samples were collected within the wetland pond boundary
and two sediment/soil grab samples were collected at random locations along the upland/wetland
pond boundary.

A total of 15 sediment/soil samples were collected from the three channel segments. The
samples were collected along a transect and each transect represented three different strata:

e Channel Segment (CS) Stratum 1 — Located at the longitudinal center of the channel
segment;

e CS Stratum 2 — Located approximately 0.3 m (1 ft) below the high water mark (i.e.,
bathtub ring) along the side of the channel; and,

e (S Stratum 3 — Located at the upland boundary of the channel segment.



A total of three samples were collected along one transect from CS 1 and six samples were
collected along two different transects from each of CS 2 and CS 3. Please refer to Figure 1-3
for all sample locations.

1.3.3 November 2013 Sampling Event

In November 2013, TechLaw collected sediment/soil samples as outlined in the approved August
20, 2013 UFP QAPP to Support Human Health and Ecological Risk Assessment, Addendum 2
dated November 4, 2013 (TechLaw 2013¢). During the August sampling event, a petroleum
sheen was observed on the surface water in CS 3. During the last week of October 2013,
Chevron performed proactive measures as outlined in Chevron’s Proposed Plan for Removal of
Sheen from Sediment in CS 3 (UDWQ 2013b, Chevron 2013). TechLaw collected ten
replacement sediment samples in CS-3 which were analyzed for VOCs, SVOCs with PAHs, and
DRO. Chemical analysis of the samples was conducted by AWAL in Salt Lake City, Utah.
Sediment samples in CS-3 were also analyzed for TOC and these samples were submitted to
Accutest Laboratories in Orlando, Florida. Per request by Chevron and DWQ approval, four
replacement sample locations from the June and August 2013 events (as a result of targeted
sediment removal activities) were collected and submitted for analysis of PAH and DRO and
split samples were provided to Chevron to perform PAH pore water analysis. Also, to address a
data gap resulting from rejected data from the August 2013 sampling event, two sediment/soil
samples were collected from Wetland Pond 2 and analyzed for SVOCs. Please refer to Figure 1-
3 for all sample locations.

1.3.4 Background Sample Locations

In August 2013, TechLaw collected sediment/soil and surface water samples from background
locations identified and agreed upon by both DWQ and Chevron. The creek and pond chosen for
the background samples locations were believed to be the best representation of similar
conditions at the impacted channel segments and wetland areas in Willard Bay State Park. The
background area creek flows from an outlet off Interstate I-15 and the background area pond is
connected to the creek, characteristics which are similar to the impacted study area. Please refer
to Figure 1-4 for all background sample locations.

1.3.4.1 Background Sediment/Soil Samples

A total of 14 sediment/soil samples were collected from the background areas. Eight
background sediment/soil samples were collected from the background area pond, representing
two different strata:

e Reference Wetland Pond Stratum 1- Located within the wetland pond boundary
(characterized by six background samples), and

e Reference Wetland Pond Stratum 2 — Located along the upland/wetland pond boundary,
above the high water level mark (characterized by two background samples).

A total of six sediment/soil samples were collected from the three background area channel
segments. The samples were collected along a transect and each transect represents three
different strata:
e Reference CS Stratum 1 — Located at the longitudinal center of the channel segment;
e Reference CS Stratum 2 — Located approximately 0.3 m (1 ft) below the high water
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mark (i.e., bathtub ring) along the side of the channel; and,
e Reference CS Stratum 3 — Located at the upland boundary of the channel segment.

Three sediment/soil samples were collected along each of the two transects from the background
creek.

1.3.4.2 Background Surface Water Samples

A total of 12 surface water samples were collected from the background area. Six surface water
samples were collected from the background creek and six surface water samples were
collected from the background area pond.

1.3.5 Background Evaluation

Background sampling locations were chosen and agreed upon by Chevron and Utah DWQ in
August 2013 (TechLaw, 2013d). The creek and pond chosen as the locations for background
sampling were believed to represent the conditions at the channel segments and wetlands in the
study area before the spill occurred. The creek in the chosen background area flows from an
outlet off Interstate I-15 and the background pond is connected to the creek, similar to the
relationship between the channel segments and wetlands in the spill area (TechLaw, 2013d).

A total of 12 surface water samples and 14 sediment samples were collected from the
background areas. Bis(2-ethylhexyl)phthalate was the only site constituent of potential concern
(COPC) detected in the surface water background samples. Site COPCs detected in background
sediments included 1,2,3-Trimethylbenzene, 2-Butanone, Acetone, Carbon Disulfide, Isopropyl
Alcohol, n-Hexane, Tetrachloroethene, Toluene, Benzaldehyde, and DRO. ProUCL (USEPA,
2013a) was used to determine an appropriate BTV for six of these COPCs: 2-Butanone,
Acetone, Carbon Disulfide, Tetrachloroethene, Benzaldehyde, and DRO . The maximum
detected concentration was used as the BTV for 1,2,3-Trimethylethene, Isopropyl Alcohol, n-
Hexane, and Toluene, as these four COPCs exhibited less than four detections in the background
samples.

A comparison of the maximum detected concentration for bis(2-ethylhexyl)phthalate in surface
water to the estimated BTV indicates that the COPC is likely present in the spill area above
background. Similar comparisons for sediment COPCs indicate that 1,2,3-trimethylbenzene, 2-
butanone, carbon disulfide, isopropyl alcohol, n-hexane, tetrachloroethene, toluene,
benzaldehyde, and DRO are likely present above background levels. However, acetone appears
to be present at concentrations similar to those measured in the background area.

In addition to these comparisons, hypothesis testing was applied to the DRO data to determine if
the distribution of DRO in the background area and spill area was similar. The Gehan test was
conducted on the data and indicated that DRO concentrations in the spill area sediments are
consistent with the distribution of DRO concentrations in the background area. The Gehan test
was supplemented by Box and Q-Q plots of the spill area and background data. The plots
indicated that the highest concentrations in the spill area exceeded those found in the background
area. Subsequently, an outlier test was performed using ProUCL and 8 potential outliers were
identified in the study area.
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Additional details on the background evaluation, including tabulated results are presented in
Section 2.3.

1.4 Human Health Risk Assessment Process

The HHRA evaluates the potential health risks to human receptors associated with current
(e.g., recreational adult and child, park workers) and future potential site conditions (adult and
child residents). As shown in Figure 1-5 below, the risk assessment process consists of six
distinct steps.

Figure 1-5. Human Health Risk Assessment Process

Step 1 Step 2 Step 4 Step 5 Step 6
Review &
Assessment of
Data Revi » Toxicological [
ata Review .

) Data Risk Uncertainties Risk Assessment
and Quality » Ch terizati > Evaluation — lusi
Assurance > > aracterizatiom—® Conclusions
Evaluation

o Exposure
"] Assessment

In Step 1, the data associated with site and background areas are reviewed and the
analytical results compiled. The data are screened according to data usability criteria
established for risk assessment. The target analyte list for the HHRA was limited to diesel fuel
related components. Constituents with data meeting these quality criteria are carried forward
in the risk assessment as the chemicals of potential concern (COPCs).

In Step 2, COPC-specific toxicity values are compiled for use in the quantitative risk
analysis. The toxicity values used are based on the hierarchy developed by USEPA for
the basis of the Regional Screening Levels (RSLs): (1) values published in USEPA’s
Integrated Risk Information System (USEPA 2012), (2) USEPA’s Provisional Peer
Reviewed Toxicity Values (USEPA 2011Db), or (3) other toxicity values, including additional
peer-reviewed USEPA or non- USEPA sources, or (4) surrogate values.

In Step 3, exposure scenarios are developed to (1) describe the potential residential exposures
at the study area and (2) provide a basis for quantifying those exposures. Each exposure
scenario addresses the residual COPCs, the potential route or mechanism of exposure, and
potentially exposed human populations (known as receptors). When site-specific data for
scenario development are unavailable, conservative values found in USEPA regulatory
guidance are used or values are predicated on best professional judgment with an appropriate
level of conservative bias.

In Step 4, the toxicity and exposure assessments are summarized and integrated into
quantitative point estimates of risk (carcinogenic endpoints) and hazard
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(noncarcinogenic endpoints). This includes COPC-specific, multi-pathway risks for residents,
recreational users and adult park workers. The risk values presented in a risk assessment are
conditional estimates derived from conservative, health-protective assumptions about exposure
and toxicity. Thus, to place the risk estimates in proper perspective, it is important to
specify the assumptions and uncertainties inherent in the risk assessment. This process is
conducted in Step 5. This step may also involve the reevaluation of data or the identification
of additional data requirements to decrease uncertainty.

Step 6 involves the development and presentation of conclusions that can be inferred from
the findings of the risk assessment. This step provides risk managers with insight into the
interpretation of the risk assessment results.

1.5 Guidance Documents and Report Organization

The following key guidance documents and/or information sources relating to conducting a
risk assessment are used to prepare this document:
e Risk Assessment Guidance for Superfund (RAGS), Volume I—Human Health
Evaluation Manual, Part A, Interim Final (USEPA 1989)

e Risk Assessment Guidance for Superfund (RAGS), Volume I—Human Health
Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment,
Interim (USEPA 2004)

e Risk Assessment Guidance for Superfund (RAGS), Volume I—Human Health
Evaluation Manual, Part F, Supplemental Guidance for Inhalation Risk Assessment,
(USEPA 2009)

e Supplemental Guidance for Developing Soil Screening Levels at Superfund Sites
(USEPA 2002a)

e Guidance for Data Usability in Risk Assessment (USEPA 1992)
e Exposure Factors Handbook (USEPA 2011a)

e Guidance for Comparing Background and Chemical Concentrations in Soils for
CERCLA Sites (USEPA 2002b)

This report is divided into the following eight sections:

Section 1, Introduction, summarizes the Site description and history, as well as the recent
site field investigations. It also outlines the risk assessment process for the Site.

Section 2 presents the Data Evaluation, including development of exposure point
concentrations, COPC selection processes, and an evaluation of the background dataset,
including the results of the background creek and pond data assessment from the background
area, just north of the study area. The fuel component concentrations found in the study area
are compared to those found in the un-impacted background creek and pond sample
locations using ProUCL Vs.5.0.00 and statistical methods identified by the USEPA for
source attribution. The results of the background analysis and their relevancy to this HHRA
are discussed in this section.
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Section 3 addresses the Exposure Assessment, inclusive of the conceptual site model
(CSM). This section characterizes the physical and chemical setting of the Site, including
current geological and hydrological conditions, COPCs present, land use, and potentially
exposed populations. Through iterative review of the CSM, pertinent complete exposure
pathways are identified. Those pathways deemed significant are selected for quantitative
evaluation.

Section 4, Dose-Response Assessment, summarizes the toxicity information (for both
carcinogenic and noncarcinogenic health effects) for each chemical, inclusive of mutagenic
mode of action for early life-stage receptors. The toxicity criteria used to characterize
potential health risks and their sources are identified.

Section 5, Risk Characterization, presents the characterization of potential health risk and
hazards to potentially exposed receptor populations, including adult and child residents and
recreational users as well as adult park workers.

Section 6, Uncertainty Analysis, discusses uncertainties associated with the estimated risk
values. The potential magnitude and direction of bias that may be introduced by each
identified uncertainty factor to the estimated risk values are evaluated. The discussion
includes identification of uncertainties related to COPC selection, exposure assessment,
toxicity determination, and risk characterization.

Section 7, Conclusions, summarizes the findings of this report regarding risks associated
with any residual petroleum-related chemicals and designated land uses.

Section 8, References, presents the documentation support the HHRA and its conclusions.
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2.0 DATAEVALUATION

2.1 Development of Exposure Point Concentrations

2.1.1 Evaluation of Validated Data Sets

As detailed in Section 1.3, TechLaw collected sediment and surface water samples within the
study area (potential exposure area) and background area at Willard Bay State Park during the
summer and fall of 2013. Samples collected during the June, August, and November 2013
sampling events were combined into a database for use in the HHRA and ecological risk
assessment (ERA). In all three events, sediment and surface water samples were collected and
analyzed for VOC, SVOC, DRO, and PAH. The June 2013 event was conducted in accordance
with the UFP-QAPP for the Assessment of Potential Risk to Trespassers, Revision 1 (TechLaw,
2013c). In August, sampling was conducted as described in the UFP-QAPP to Support Human
Health and Ecological Risk Assessment (TechLaw, 2013d). November’s event followed the
requirements established in the UFP-QAPP to Support Human Health and Ecological Risk
Assessment, Addendum 2 (TechLaw, 2013¢).

The results obtained from the analytical laboratory for each of these sampling events were
subjected to data validation. Data qualifiers (e.g., U, J, R) were assigned based on the
information supplied by the laboratory and project objectives (i.e., use in human health and
ecological risk assessments). Data qualified as R were rejected from the dataset. All other data
were included and evaluated. Data qualified as U, or non-detect, assisted with nature and extent
definition and these data were included in the derivation of exposure point concentrations. Data
qualified as J, or estimated values, are values that were reported by the laboratory at levels below
the reporting limit, but above the method detection limit. These data were presumed by the risk
assessment to useable data and were also included in the derivation of exposure point
concentrations. The validators assigned the value of the reporting limit as the numerical result
for non-detect observations and these data points were considered in the estimation of exposure
point concentrations. Separate validated data sets were provided to the risk assessment team for
sediments and surface water. Both data sets included samples taken from the potential exposure
area and background areas for use in determining the appropriate values for Exposure Point
Concentrations (EPCs) and comparisons to background levels. Where the quantity and quality of
the data were appropriate, the EPCs and background levels were determined using version 5.0.00
of ProUCL (USEPA, 2013a).

In preparing the data sets for the HHRA, the risk assessment team added an indicator variable to
each validated sample result. As recommended in the ProUCL User’s Guide (USEPA 2013b),
all results qualified as U or UJ were assigned an indicator value of 0 to denote that the COPC
was not detected in the sample. Validated sample results above the reporting limit and estimated
results qualified as J or E were assigned a value of 1 to indicate detection of the constituent. No
indicator value was assigned for sample results qualified as R (the indicator variable cell was left
blank) as ProUCL treats these data as missing (USEPA, 2013b). The reporting limit was
substituted for non-detect observations in the estimation of exposure point concentrations; a zero
was used to represent a rejected result in the database.
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Samples collected in the potential exposure area were separated from those collected in the
background area, facilitating the analysis of background conditions using ProUCL. The
determination of background concentrations using the background area samples is described in
Section 2.3.

Constituents exhibiting four or more detections were separated from those exhibiting three or
less detections for analysis using ProUCL. For COPCs with one, two, or three detections, the
maximum detected concentration was chosen as the representative EPC while constituents not
detected in any samples were excluded from the quantitative HHRA, providing the analytical
reporting limits were sufficiently sensitive to support exclusion. Those portions of the modified
sediment and surface water data bases containing COPCs with four or more detections were
converted into ProUCL input files according to the requirements specified in the ProUCL User’s
Guide (USEPA, 2013b).

2.1.2 Exposure Point Concentrations

As the data allowed, exposure was evaluated using the 95% upper confidence limit (UCL) of the
arithmetic mean concentration as the preferred metric to characterize routine or chronic
exposure, based on the UCL methods recommended by ProUCL. EPCs were estimated for
surface water and sediment sample results obtained in the potential exposure area at Willard Bay
State Park while upper tolerance levels (UTLs) were determined for the background area.

The calculation method used to estimate the UCL for each constituent depended on the data
distribution, frequency of detected concentrations, and degree of skewness. Generally,
constituent sediment data presented as nonparametric distributions and included a high frequency
(i.e., >40% to 50%) of non-detect observations with multiple reporting limits. The ProUCL
software recommends a Kaplan-Meier (KM) estimation method in order to accommodate left-
censored data sets such as these. In determining the appropriate KM estimation method, datasets
were first examined for their degree of skewness by consideration of the standard deviation of
the log-transformed data. Where ProUCL recommended more than one value for the UCLs, the
recommendations were reviewed to ensure an appropriate value was selected to represent the
EPC.

Tables 2.1-1 through 2.1-3 list the EPCs used in the HHRA. As noted in the tables, both EPCs
obtained from ProUCL and EPCs represented by the maximum detected concentration are
presented. The number of detects in the sample population is also provided for each COPC. All
ProUCL output files are presented in Attachment 2.1-1 of this report.

16



Table 2.1-1: Exposure Point Concentrations for Surface Water

Suggested

Suggested

Constituent of Potential Number of
EPC Value | EPC Value Source Type of UCL 2 Comments
Concern Detections
(ug/L) (mg/L)
Recommended by ProUCL. 95% KM (Percentile
Bootstrap) UCL also recommended. 95% KM (t) UCL
Bis(2-ethylhexyl)phthalate 43.08 4.31E-02 | ProUCL V5.0 95% KM (t) UCL 8in15samples |was chosen because detected data appear normal ata
5% significance level (TechLaw, 2013c).
0.318 3.18E-04 |Sampling Maximum Detected
1-Methylnaphthalene Results Concentration 2in 15 samples |2 detections among 15 samples
Recommended by ProUCL. 95% KM (Percentile
Bootst UCL al ded. 95% KM (t) UCL
Bis(2-ethylhexyljphthalate | 43.08 | 4.31E-02 | ProUCLv5.0 | 95%KM () UCL | 8in 15samples [COCtStrap) UCLalso recommende M ()
was chosen because distribution of detections was
considered normal at a 5% significance level
0.164 1.64E-04 |Sampling Maximum Detected
2-Methylnaphthalene Results Concentration 2 in 15 samples |2 detections among 15 samples
0.236 2.36E-04 |Sampling Maximum Detected
Indene Results Concentration 1in15samples |1 detection among 15 samples
0.236 2.36E-04 |Sampling Maximum Detected
Naphthalene Results Concentration lin 15samples |1 detection among 15 samples

Note:

Suggestions regarding the selection of a 95% UCL by ProUCL are provided to help the user to select the most appropriate 95% UCL. Recommendations are based upon data size, data distribution,

and skewness and are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). However, simulations results will not cover all real world data sets.
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Table 2.1-2: Exposure Point Concentrations for VOCs in Sediments

Suggested EPC Number of
Chemical of Potential Concern | EPC Value Source Type of UCL Comments
(me/ke) Detections
(ugfy)
1,1,2-Trichloroethane 3 Maximum Detected Concentration 1in 56 samples
026 2.61E-04 | Validated Sample Result
1,1-Dichlarosthens 1.00 1.09E-03 | Validated Sample Result Maximum Detected Concentration |1 in 56 samples
1,2,3-Trimethylbenzene 17.65 1.77E-02 ProUCLv5.0 95% KM (Chebyshev) UCL 25in 54 samples |[Recommended by ProUCL.
1,2,4-Trimethylbenzena 52.09 5,21E-02 ProUCLv5.0 97.5% KM (Chebyshev) UCL 27 in 55 samples |Recommended by ProUCL
1,3,5-Trimethylbanzena 20.68 2.07E-02 ProUCLv5.0 95% KM [Chabyshav) UCL 24 in 54 samples [Recommeandad by ProUCL
1,4-Dichlorobenzena 95% KM {Percentile Bootstrap) UCL also recommended by ProUCL.
0.62 6,21E-04 ProUCLv5.0 95% KM (t) UCL 16in 52 samples |Because detected data appear normal at a 5% significance level,
95% KM (t] UCL was chosen as EPC,
2-Butanona 95%KM (t) UCL also racommended by PraUCL. However, data are
net normally distributed but gamma distributed. Note k=1, For n>|
2591 2.59E-02 ProUCLv5.0 955 Al ate G KEM-UCL |23 ind9 I
revkiy pproximatatarma INEZSAMPIES 1o and ko1, ProUCL Technical Guide, Sect. 2.5.1.2 recommends
95% Approximate Gamma KM-UCL
2-Chlorotoluene 092 9.40E-04 | Validated Sample Result Maximum Detected Concentration |3 in 52 samples
4-Chlorotol Maxi Detected C trati lins2 |
rotoluene 039 3.85E-04 Validated Sample Result aximum ecte oncen len n samples
4-lsopropyltoluene 4.596 4.60E-03 ProUCLv5.0 95% KM (BCA) UCL 24 in 54 samples [Recommended by ProUCL.
Acetone p ¥
52.46 9.25E-02 ProUCLv3.0 95% Approximate Gamma KM-UCL |40 in 58 samples Recommendad by PraliCL .,
Acetonitril M axi Detected C trati 1in1l I
e 3.58 3.58E-03 | Validated Sample Result | o o eored Loneentration 12 in 15 samples
C11&C12 Aliphatic 95% KM (t) UCL 15in 21 samples |95% KM {Percentile Bootstrap) UCL also recommended by ProUCL.
Hydracarbons 3959298 3 96E-01 ProlUCLv5.0 Detected data appear normally distributed at 5% significance
level; thus, 95% KM (t) UCL was used as EPC.
C6 Aliphatic Hydrocarbons 95% KM (t) UCL 12 in 57 samples [95% KM (Percentile Bootstrap) UCL alse recommended by ProUCL.
2.08 2,0BE-02 ProUCLv5.0 Detected data appear normally distributed at 5% significance
lavel; thus, 95% KM (t) UCL was used as EPC.
C7&CE Aliphatic Hydrocarbons 95%KM (t) UCL also recommended by ProUCL, Detected data not
. AR FrELCLSIO e _— oot |ginss | normally distributed but gamma distributed. MNote k>1. For n2 50
- E o A PESCRIE SN L EMPIE Yoind k>1, ProUCL Technical Guide, Sect. 2.5.1.2 recommends B5%
Approximate Gamma KM UCL.
CaRC10 Aliphatic 5% KM (Chebyshev) UCL 27 in 57 samples
7103 7.10E-D1 ProUCLv5.0
Hydrocarbons Recommended by ProlJCL,
CO&C10 Alkyl Benzenes 275.5 2.76E-01 ProUCLvs.0 ©7.5% KM (Chebyshev) UCL 37in 57 samples |Recommendad by ProUCL
CarbonDisulfide 3.572 3.57E-03 ProUCLv5.0 95% KM (Chebyshev) UCL 42 in 57 samples |Recommended by ProUCL
Chlorobenzene olrg 7.916-04 | validated Sample Result Maximum Detected Concentration |1 in 56 samples
Chloroform . Maximum Detected Concentration |3 in 56 samplas
2.40 2.40E-02 | Validated Sample Result
Cyclohexane 95% KM (t) UCL 6 in 56 samples  |95% KM (Percentile Bootstrap) UCL also recommended by ProlUCL.
0.802 2.02E-04 ProUCLv5.0 Detected data appear normally distributed at 5% significance
level; thus, 95% KM (t) UCL was used as EPC.
Ethyl acetate 18.00 1.80-02 | Validated Sample Result Maximum Detected Concentration |1 in 56 samples
Ethylbenzene 3.24 3.24E-03 ProUCLvE .0 95% KM (BCA) UCL 12 in 56 samples |Recommended by ProUCL
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Suggested

EPC N ber of
Chemical of Potential Concern ] EPC Value Source Type of UCL um ?’ Comments
(mg/fkg) Datections
ug/t)
lsopropyl alcohol
95% KM (Percentile Bootstrap) UCL and 95% GROS Adjusted
100,75 A4 01 PralitL s 0 Gamma UCL also recommended by ProllCL. However, data are
: 3 i s A not normally distributed but gamma distributed, Note k>1. For n<
50 and k>1, ProUCL Technical Guide, Sect. 2.5.1.2 recommeands
95% Adjusted Gamma KM-UCL S in 12 samples |95% Adjusted Gamma Kh-UCL.
lsopropylbenzene 95% KM (Percentile Bootstrap) UCL also recommended by PraUCL.
1.218 1.22E-03 ProlUCL v5.0 Detected data appear normally distributed at 5% significance
95% KM (t] UCL 7 in 56 samplas leval; thus, 95% KM (t) UCL was usad as EPC.
m.p-¥ylenes 23.68 2.37E-02 ProlUCLv5.0 95% KM (Chebyshev) UCL 10 in 57 samplas |Recommended by ProUCL
Methycyclohexane
5445 AHASE03 Fraliclvs.n 95% Approximate Gamma KM-UCL |21 in 56 samples |9Recommended by ProUCL.
Methylene Chloride 1.166 1.17E-03 ProUCL v5.0 a5% KM (t) UCL 2 in 57 samples Recommended by ProUCL.
MNaphthalene 95% KM {Percentile Bootstrap) UCL also recommended by ProUCL.
2.462 2 46E-03 ProUCL v5.0 Detected data appear normally distributed at 5% significance
95% KM (t) UCL 10 in 54 samples |level; thus, 95% KM (t) UCL was used as EPC.
n-Butyl alcohol 119.00 1.196-01 | Validated Sample Result Maximum Detected Concentration 3 in 9 samples
n-Butylbenzene o ¥ SBELDE ProticLveD 95% Approximate Gamma KM-UCL |14 in 54 samples
Recommended by ProUCL.
n-Hexane 5% KM (t) UCL 16 in 57 samples |95% KM {Percentile Bootstrap) UCL also recommended by ProUCL.
1.206 1.21E-02 ProUCL w5.0 Detected data appear normally distributed at 5% significance
level; thus, 95% KM (t) UCL was used as EPC.
n-Octana 627 6.27E-03 ProUCL +5.0 95% KM (BCA) UCL 20 in 56 samples |Recommended by ProUCL.
n-Propylbenzene 423 4.236-03 | validated Sample Result Maximum Detected Concentration |2 in 56 samples
Recommended by ProUCL
o-Xylene = 55% Approximate Gamma KM-UCL |7 in 56 samples
7.741 7.74E-03 ProUCLw5.0 Recommended by ProUCL.
sec-Butylbenzene 95% Approximate Gamma KM-UCL |11 in 53 samples
1.887 1.89E-03 ProUCL +5.0
Racommendead by PrallCL,
Styrene —_— 9.836-04 | Validated Sample Result Maximum Detected Concentration |2 in 56 samples
tert-Butyl alcohol 545 0.45E-03 | Validatad Sample Rasult Maximum Detected Concentration 1in 12 samples
tert-Butylbenzene ;. Maximum Detected Concentration |3 in 52 samples
1.49 1.49E-03 | Validated Sample Result
Tetrachloroethene 10.28 1.04E-02 ProUCL v5.0 95% KM (Chebyshev) UCL 2 in 57 samples Recommended by ProUCL
Toluane 4.522 4.52E-03 ProlUCLv5.0 95% KM [BCA) UCL 23 in 58 samples |Recommended by ProlUCL
Trichlorcfluoromethane . Maximum Detected Concentration 2 in 58 samples
2.56 2.56E-03 | Validated Sample Result
Winyl chloride i Maximum Detected Concentration 1 in 56 samples
0.14 142E-04 | validated Sample Result
¥Xylenes, total 25% Approximate Gamma KM-UCL |10 in 56 samples
32.24 3.22E-02 ProlUCL v5.0

Recommended by ProUCL.

Bote:

Suggestions regarding the salaction of 3 95% UL by ProlicL 2

and skewness and are based upon the results of the simulation

a prowidad tohelp the user to sale
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Table 2.1-3: Exposure Point Concentrations for Sediments

Suggested

Chemical of Potential Concern EPC Value |EPC (mg/kg) Source Type of UCL g:g?;;:: Comments
(ug/kg)
1,1'-Biphenyl 259.00 2.59E-01 Validated Sampling Results Maximum Detected Concentration 1in 60 samples
1-Methylnaphthalene 248.00 2.48E-01 Validated Sampling Results Maximum Detected Concentration 1in 60 samples
2-Acetylaminofluorene 675.00 6.75E-01 Validated Sampling Results Maximum Detected Concentration 1 in 60 samples
2-Methylnaphthalene 503.00 5.03E-01 Validated Sampling Results Maximum Detected Concentration 3 in 60 samples
2-Picoline 662.00 6.62E-01 Validated Sampling Results Maximum Detected Concentration 3in 60 samples
3-Methylcholanthrene 654.00 6.54E-01 Validated Sampling Results Maximum Detected Concentration 2in 60 samples
7,12-Dimethylbenz(a)anthracene 318.00 3.18E-01 Validated Sampling Results Maximum Detected Concentration 1in 60 samples
Acetophenone 742.00 7.42E-01 Validated Sampling Results Maximum Detected Concentration 1in 60 samples
Benzaldehyde 10910.27 | 1.09E+01 ProUCL v5.0 95% KM (% Bootstrap) UCL 31in 60 samples |Recommended by ProUCL
Benzo(a)pyrene 405.00 4.05E-01 Validated Sampling Results Maximum Detected Concentration 1in 60 samples
Benzo(k)fluoranthene 422,00 4,22E-01 Validated Sampling Results Maximum Detected Concentration 1in 60 samples
Benzoic Acid 95%KM (t) UCL also recommended by ProUCL. However, data are
not normally distributed but gamma distributed. Note k>1. For
1008.47 1.01E400 ProUCL v5.0 nz 50 and k>1, ProUCL Technical Guide, Sect. 2.5.1.2
recommends 95% Approximate Gamma KM-UCL (TechLaw,
95% Approximate Gamma KM-UCL 17 in 60 samples [2013c).
benzalc 95% KM (Percentile Bootstrap) UCL also recommended by
538.96 5.39E-01 ProUCL v5.0 ProUCL. Detected data appear normally distributed at 5%
95% KM (t) UCL 5in 60 samples |[significance level; thus, 95% KM (t) UCL was used as EPC.
Bis(2-ethylhexyl)phthalate 95% KM (Percentile Bootstrap) UCL also recommended by
567.25 5.67E-01 ProUCL v5.0 ProUCL. Detected data appear normally distributed at 5%
95% KM (t) UCL 7in 60 samples |significance level; thus, 95% KM (t) UCL was used as EPC.
Bis(2-ethylhexyl)anthracene 95% KM (Percentile Bootstrap) UCL also recommended by
661.66 6.62E-01 ProUCL v5.0 ProUCL. Detected data appear normally distributed at 5%
95% KM (t} UCL 7 in 60 samples [significance level; thus, 95% KM (t) UCL was used as EPC.
Butyl benzyl phthalate 288.00 2.88E-01 Validated Sampling Results Maximum Detected Concentration 1in 60 samples
Methapyrilene 358.00 3.58E-01 Validated Sampling Results Maximum Detected Concentration 1 in 60 samples
n-Decane 95% KM (Percentile Bootstrap) UCL also recommended by
477.31 4.77E-01 ProUCL v5.0 ProUCL. Detected data appear normally distributed at 5%
95% KM (t) UCL 11in 60 samples [significance level; thus, 95% KM (t) UCL was used as EPC.
n-Octadecane 34767.16 | 3.48E+01 ProUCL v5.0 97.5% KM (Chebyshev) UCL 31 in 60 samples |Recommended by ProUCL
Phenanthrene 542.00 5.42E-01 Validated Sampling Results Maximum Detected Concentration 2 in 60 samples
Phenol 442.86 4.43E-01 ProUCL v5.0 95% KM (t) UCL 4 in 60 samples |Recommended by ProUCL
Diesel Range Organics (DRO) 464173.32 464.17 ProUCL v5.0 95% KM (Chebyshev) UCL 58 in 60 samples |Recommended by ProUCL
1-Methylnaphthalene 248 0.248 Validated Sample Result Maximum Detected Concentration 1in 60 samples
2-Methylnaphthalene 503 0.503 Validated Sample Result Maximum Detected Concentration 1in 60 samples
Benzo(a)anthracene 78.5 0.0785 Validated Sample Result Maximum Detected Concentration 1in 60 samples
Benzo(a)pyrene 405 0.405 Validated Sample Result Maximum Detected Concentration 1 in 60 samples
Benzo(g,h,i)perylene 48.5 0.04385 Validated Sample Result Maximum Detected Concentration 3in 60 samples
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Suggested

Chemical of Potential Concern EPC Value |EPC (mg/kg) Source Type of UCL Numhu?r of Comments
Detections
(ug/kg)
Fluoranthene 95% KM (Percentile Bootstrap) UCL also recommended by
: ProUCL. Because detected data appear normal ata 5%
ThE2 | LIEEG Brotleh et BERENELE) HCL S0 samples significance level, 95% KM (t) UCL was chosen as EPC (TechLaw,
2013c).
Naphthalene 4,4803137 | 4.48E-03 ProUCL v5.0 95% KM (t) UCL 4in 60 samples |Recommended by ProUCL
Phenanthrene 542 0.542 Validated Sample Result Maximum Detected Concentration 2 in 60 samples
Pyrene 95% KM (Percentile Bootstrap) UCL also recommended by
22,2512 2,23E-02 ProUCL v5.0 95% KM (t) UCL 7in 60 samples |ProUCL. Because detected data appear normal ata 5%
significance level, 95% KM (t) UCL was chosen as EPC.
Note:

Suggestions regarding the selection of a 95% UCL by ProUCL are provided to help the user to select the most appropriate 95% UCL. Recommendations are based on data size, data distribution,

and skewness and are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). However, simulations results will not cover all real world data sets.
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2.2 COPC Selection

2.2.1 Site Contaminants

From sampling initiated in April 2013, chemicals associated with the spill were identified.

Given the known constituents of diesel fuel and the analytical results of previous sampling
events (specifically a pipeline diesel product sample that was collected after the pipeline release
on March 18th and analyzed for diesel constituents), identified the following constituents of
potential concern associated with the spill including trimethylbenzenes (1,2,3-trimethylbenzene,
1,2,4-trimethylbenzene, 1,3,5-trimethyl benzene), benzene, toluene, ethylbenzene, naphthalene,
I-methylnaphthalene, 2-methylnaphthalene, octadecane, xylenes (ortho, meta, and para), n-
propylbenzene, isopropylbenzene, 4-isopropyltoluene, total petroleum hydrocarbons diesel range
organics (TPH-DRO).

Many of these chemicals appear highlighted in yellow in Worksheet #15 of the QAPP. As
purposeful sampling events were planned, analyte lists were tailored to target a robust list of
VOCs, SVOCs, PAHs, and TPH-DRO. For example, a previous QAPP for investigation at the
site was completed by TechLaw, Inc.: Final UFP QAPP for the Assessment of Potential Risk to
Trespassers, Revision 0 (dated June 5, 2013) (TechLaw, 2013c). This QAPP addressed sampling
to determine concentrations of VOCs, SVOCs, PAHs, and TPH-DRO in sediment and surface
water to support a risk assessment for a trespasser scenario using the analyte lists found in
Worksheet #15 (TechLaw 2013c).

These analyte lists were used again in collecting additional data for the human health and
screening ecological risk assessments.

In order to best focus available resources on the likely drivers of risk and hazard stemming from
the release, it was important that the risk assessment be able to discriminate among all detected
compounds and limit the scope of the risk assessment to constituents associated with the specific
diesel product released. An initial list of constituents measured in pipeline diesel samples is
included in Table 2.1-4, below. These constituents are included in the human health screening
evaluations for all relevant receptor populations. Table 2.1-5, following, includes a list of
constituents detected in water samples collected from the Willard Bay State Park site, but not
detected in the pipeline diesel sample. These constituents warrant additional scrutiny (e.g. co-
location determination and background characterization due to anthropogenic sources near or in
the impacted area) to conclusively assign them as present in diesel. PAHs, such as
benzo(a)pyrene, were detected in a greater number of water samples without detection of known
constituents in diesel (i.e., 1- or 2- methylnaphthalene) and may be partially contributed by storm
water, dry deposition, 2-cycle boat engines, and other sources. Constituents having sufficient
data to indicate their presence in diesel are included in the HHRA.
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Table 2.1-4. Constituents Detected in Pipeline Diesel Product

gs:ﬁ:ggﬁt Warranting Screening Measured in Diesel
1,2,3-Trimethylbenzene Yes
1,2,4-Trimethylbenzene Yes
1,3,5-Trimethylbenzene Yes
1-Methylnaphthalene Yes
2-Methylnaphthalene Yes
4-Isopropyltoluene Yes
Benzene Yes
Cyclohexane Yes
Ethylbenzene Yes
Isopropylbenzene Yes
m,p-Xylene Yes
Methylcyclohexane Yes
Naphthalene Yes
n-Butylbenzene Yes
n-Decane Yes
n-Hexane Yes
n-Octadecane Yes
n-Octane Yes
n-Propylbenzene Yes
o-Xylene Yes
Phenanthrene Yes
Pyrene Yes
sec-Butylbenzene Yes
Toluene Yes
Xylenes, Total Yes
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Table 2.1-5. Constituents Detected in Water Samples from Willard Bay State Park, UT

Constituent Warranting

More Conclusive Data I Comment
Anthracene < 5 Detects Not Detected in Diesel; Poss1bly
Present from Anthropogenic Sources
Not Detected in Diesel; Possibly
Benz(a)anthracene <3 Detects Present from Anthropogenic Sources
> L :
. Number of d§tects Not Detected in Diesel; Possibly
Benzo(a)pyrene without co-detection w/ 1- .
Present from Anthropogenic Sources
or 2- methylnaphthalene
e Number of d.etects Not Detected in Diesel; Possibly
Benzo(b)fluoranthene without co-detection w/ 1- )
Present from Anthropogenic Sources
or 2- methylnaphthalene
. Not Detected in Diesel; Possibly
Benzo(g,h.perylene <3 Detects Present from Anthropogenic Sources
> Number of detects R .
Benzo(k)fluoranthene without co-detection w/ 1- Not Detected in Diesel; Possibly

or 2- methylnaphthalene

Present from Anthropogenic Sources

Dibenz(a,h)anthracene

< 5 Detects

Not Detected in Diesel; Possibly
Present from Anthropogenic Sources

> Number of detects

Not Detected in Diesel; Possibly

Fluoranthene without co-detection w/ 1- Present from Anthropogenic Sources
or 2- methylnaphthalene
> Number of detects than
Fluorene non-detects for co-detection Not Detected in Diesel; Possibly
with 1- or 2- Present from Anthropogenic Sources
methylnaphthalene
> Number of detects than
Indene non-detects for co-detection Not Detected in Diesel; Possibly
with 1- or 2- Present from Anthropogenic Sources
methylnaphthalene
Bis(2- L Number of d.etects Not Detected in Diesel; Possibly
ethylhexy1)phthalate without co-detection W/ 1- 1 p o o Anthropogenic Sources

or 2- methylnaphthalene

Not Detected in Diesel; Possibly

Di-n-butyl phthalate <3 Detects Present from Anthropogenic Sources
. Not Detected in Diesel; Possibly
-n- < .

Di-n-octyl phthalate > Detects Present from Anthropogenic Sources

Tetrahydrofuran <5 Detects Not Detected in Diesel
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Constituent Warranting

More Conclusive Data Rationale Comment

Diesel Likely Does Not Contain

4-Nitrophenol <5 detects Compounds with Nitrogen Atoms in
Cyclic Carbon Ring
Possible Laboratory Contamination
n-Butyl Alcohol - or Possible Breakdown Product of

Diesel Constituents

2.2.2 ldentification of COPCs

A comparison of maximum detected concentrations to the USEPA residential soil Regional
Screening Levels (RSLs) or tap water RSLs was performed for the target analytes from the spill
area. The analysis was used to identify chemicals of interest in the HHRA. For those chemicals
reported as non-detect (U or UJ qualified) in all samples, the comparison was performed using
the PQL. Chemicals that exceeded any of their associated RSLs were identified as COPCs.

As many as five different screening values were used to screen chemicals in surface water:
carcinogenic ingestion and dermal values based on a target risk of 1E-06; noncarcinogenic
ingestion and dermal values based on a Hazard Index (HI) of 1; and, if available, the USEPA
MCL. Chemicals in sediment could be screened against ingestion and dermal values for both
carcinogens and noncarcinogens. Tables 2.2-1 through 2.2-4 summarize the analysis for surface
water while 2.2-5 through 2.2-8 present similar information for sediment. The far right-hand
column of each table indicates if the screened chemical was identified as a COPC.

For detected chemicals, bis(2-ethylhexyl)phthalate in surface water and 2-acetylaminofluorene,
benzo(a)pyrene, 7,12-dimethylbenz(a)anthracene, and 3-methylcholanthrene in sediments were
identified as COPCs. All were addressed in the HHRA.

Laboratory PQLs in excess of the screening criteria resulted in 77 non-detected chemicals in
surface water and 23 non-detected chemicals in sediment identified as COPCs. Tables 2.2-4
(surface water) and 2.2-8 (sediment) focus on these results. As shown in Table 2.2-4, 40 of the
COPCs in surface water had PQLs over 10 times greater than the applicable screening criteria.
Table 2.2-8 provides similar results for sediments. Here, the PQL exceeded the screening
criteria by at least an order of magnitude for 11 of the 23 sediment COPCs.

Fifty three of the chemicals (SVOCs and PAHs) listed in Table 2.2-4 were addressed in the
HHRA but were not quantified because no EPC could be calculated or identified. Unlike
SVOCs and PAHs, no VOCs were detected in surface water. Thus, the HHRA did not consider
potential exposure to VOCs in surface water. All 23 non-detected chemicals in sediment
identified as COPCs in Table 2.2-8 were addressed in the HHRA; however, the lack of an EPC
prevented calculation of carcinogenic and noncarcinogenic risk.
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Table 2.2-1: COPC Identification for Detected Compounds - Surface Water

Comparison of the Analyte-Specific Maximum Detected Concentration to USEPA Tap Water Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06 Noncancer Hazard Index (HI) =1
Maximum
Detected Ingestion Dermal Ingestion Dermal MCL OK/Exce
Analyte Concentration SL OK/Exce SL OK/Exce sL OK/Exce SL OK/Exce (ug/L) eds coPC?
(ug/)  |TR=1.0e-6] €9 |tR-1.0e-6] ©9° HQ=1 eds HQ=1 eds
(ug/L) (ug/L) (ug/L) (ug/L)
1-Methylnaphthalene 0.318 2.3E+00 OK 1.7E+00 OK 1.1E+03 OK 7.9E+02 OK ~ ~ ~
2-Methylnaphthalene 0.164 ~ ~ ~ ~ 6.3E+01 OK 4.6E+01 OK ~ ~ ~
Bis(2-ethylhexyl) phthalate 106 4.8E+00 | Exceeds ~ ~ 3.1E+02 OK ~ ~ 6.0E+00 | Exceeds COPC
Indene 0.236 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Naphthalene 0.236 ~ ~ ~ ~ 3.1E+02 oK 5.0E+02 OK ~ ~ ~
Analytes presented in RED indicate those constituents identifed as COPCs and recommended for quantitative evaluation within the
Risk Characterization of the HHRA.
Table 2.2-2: Summary COPC Identification for Detected Compounds - Surface Water
Selection of Surface Water COPCs based on the Maximum Detected Concentration
Carcinogenic Target Risk (TR) = 1E-06 Noncancer Hazard Index (HI) =1
Maximum
Detected |Ingestion Dermal Ingestion Dermal MCL OK/Exce
Analyte Concentration SL OK/Exce SL OK/Exce SL OK/Exce sL OK/Exce (ug/L) eds coprc?
(ug/)  |TR=1.0e-6| €9 |tR-1.0e-6] ©9° HQ=1 eds HQ=1 eds
(ug/L) (ug/L) (ug/L) (ug/L)
1-Methylnaphthalene 0.318 2.3E+00 OK 1.7E+00 OK 1.1E+03 OK 7.9E+02 OK ~ ~ ~
2-Methylnaphthalene 0.164 ~ ~ ~ ~ 6.3E+01 OK 4.6E+01 OK ~ ~ ~
Bis(2-ethylhexyl) phthalate 106 4.8E+00 | Exceeds ~ ~ 3.1E+02 OK ~ ~ 6.0E+00 | Exceeds COPC
Indene 0.236 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Naphthalene 0.236 ~ ~ ~ ~ 3.1E+02 OK 5.0E+02 OK ~ ~ ~

Analytes presented in RED indicate those constituents identifed as COPCs and recommended for quantitative evaluation within the
Risk Characterization of the HHRA.
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Table 2.2-3: COPC Identification for Non-Detected Compounds - Surface Water

Comparison of Maximum Reporting Limit to USEPA Tap Water Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum Dermal MCL
Analyte Reporting Ingestion SL Dermal SL Ingestion SL SL OK/Elevated copC?
Limit (ug/L) TR=1.0E-6 OK/Elevated TR=1.0E-6 OK/Elevated HQ=1 OK/Elevated HQ=1 OK/Elevated (ug/L)
(ug/L) (ug/L) (ug/L) (ug/L)

1,1,1,2-Tetrachloroethane 2.00 2.6E+00 OK 9.3E+00 OK 4.7E+02 OK 1.7E+03 OK ~ ~ ~
1,1,1-Trichloroethane 2.00] ~ ~ ~ ~ 3.1E+04 OK 1.8E+05 OK 2.0E+02 OK ~
1,1,2,2-Tetrachloroethane 2.00 3.4E-01 Elevated 2.8E+00 OK 3.1E+02 OK 2.6E+03 OK ~ ~ COPC
1,1,2-Trichloro-1,2,2-trifluoroethane 2.00] ~ ~ ~ ~ 4.7E+05 OK 1.4E+06 OK ~ ~ ~
1,1,2-Trichloroethane 2.00 1.2E+00 Elevated 1.7E+01 OK 6.3E+01 OK 8.9E+02 OK 5.0E+00 OK COPC
1,1-Dichloroethane 2.00 1.2E+01 OK 1.6E+02 OK 3.1E+03 OK 4.0E+04 OK ~ ~ ~
1,1-Dichloroethene 2.00 ~ ~ ~ ~ 7.8E+02 OK 5.9E+03 OK 7.0E+00 OK ~
1,1-Dichloropropene 2.00] ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1,2,3-Trichlorobenzene 2.00 ~ ~ ~ ~ 1.3E+01 OK 8.9E+00 OK ~ ~ ~
1,2,3-Trichloropropane 2.00 7.2E-04 Elevated 6.7E-03 Elevated 6.3E+01 OK 5.4E+02 OK ~ ~ COPC
1,2,3-Trimethylbenzene 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1,2,4,5-Tetrachlorobenzene 11.4 ~ ~ ~ ~ 4.7E+00 Elevated 1.7E+00 Elevated ~ ~ COPC
1,2,4-Trichlorobenzene 11.4 2.3E+00 Elevated 1.7E+00 Elevated 1.6E+02 OK 1.2E+02 OK 7.0E+01 OK COPC
1,2,4-Trichlorobenzene 2.00 2.3E+00 OK 1.7E+00 Elevated 1.6E+02 OK 1.2E+02 OK 7.0E+01 OK COPC
1,2,4-Trimethylbenzene 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1,2-Dibromo-3-chloropropane 5.00] ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1,2-Dibromoethane 2.00 3.4E-02 Elevated 6.1E-01 Elevated 1.4E+02 OK 2.5E+03 OK 5.0E-02 Elevated COPC
1,2-Dichlorobenzene 11.4 ~ ~ ~ ~ 1.4E+03 OK 2.1E+03 OK 6.0E+02 OK ~
1,2-Dichlorobenzene 2.00] ~ ~ ~ ~ 1.4E+03 OK 2.1E+03 OK 6.0E+02 OK ~
1,2-Dichloroethane 2.00 7.4E-01 Elevated 1.6E+01 OK 9.4E+01 OK 1.9E+03 OK 5.0E+00 OK COPC
1,2-Dichloropropane 2.00 1.9E+00 Elevated 2.0E+01 OK 1.4E+03 OK 1.5E+04 OK 5.0E+00 OK COPC
1,3,5-Trimethylbenzene 2.00 ~ ~ ~ ~ 1.6E+02 OK 2.0E+02 OK ~ ~ ~
1,3,5-Trinitrobenzene 11.4 ~ ~ ~ ~ 4.7E+02 OK 3.3E+04 OK ~ ~ ~
1,3-Dichlorobenzene 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1,3-Dichlorobenzene 2.00] ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
1,3-Dichloropropane 2.00] ~ ~ ~ ~ 3.1E+02 OK 3.3E+03 OK ~ ~ ~
1,3-Dinitrobenzene 11.4 ~ ~ ~ ~ 1.6E+00 Elevated 5.1E+01 OK ~ ~ COPC
1,4-Dichlorobenzene 11.4 1.2E+01 OK 1.8E+01 OK 1.1E+03 OK 1.6E+03 OK 7.5E+01 OK ~
1,4-Dichlorobenzene 2.00] 1.2E+01 oK 1.8E+01 OK 1.1E+03 OK 1.6E+03 OK 7.5E+01 OK ~
1,4-Dinitrobenzene 11.4 ~ ~ ~ ~ 1.6E+00 Elevated 5.4E+01 OK ~ ~ COPC
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Table 2.2-3: COPC Identification for Non-Detected Compounds - Surface Water - continued

Comparison of Maximum Reporting Limit to USEPA Tap Water Regional Screening Levels

Maximum

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

) Ingestion SL Dermal SL Ingestion SL Dermal SL MCL
Analyte Reporting OK/Elevated coPC?
Limit (ug/L) TR=1.0E-6 OK/Elevated TR=1.0E-6 OK/Elevated HQ=1 OK/Elevated HQ=1 OK/Elevated (ug/L)
(ug/L) (ug/L) (ug/L) (ug/L)

1-Naphthylamine 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2,2-Dichloropropane 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2,3,4,6-Tetrachlorophenol 11.4 ~ ~ ~ ~ 4.7E+02 OK 2.8E+02 OK ~ ~ ~
2,4,6-Trichlorophenol 11.4 6.1E+00 Elevated 8.3E+00 Elevated 1.6E+01 OK 2.1E+01 OK ~ ~ COPC
2,4-Dichlorophenol 11.4 ~ ~ ~ ~ 4.7E+01 OK 1.3E+02 OK ~ ~ ~
2,4-Dimethylphenol 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2,4-Dinitrophenol 11.4 ~ ~ ~ ~ 3.1E+01 OK 8.6E+02 OK ~ ~ ~
2,4-Dinitrotoluene 11.4 2.2E-01 Elevated 3.7E+00 Elevated 3.1E+01 OK 5.3E+02 OK ~ ~ COPC
2,6-Dichlorophenol 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2,6-Dinitrotoluene 11.4 4.5E-02 Elevated 6.3E-01 Elevated 4.7E+00 Elevated 6.6E+01 OK ~ ~ COPC
2-Acetylaminofluorene 11.4 1.8E-02 Elevated 5.7E-02 Elevated ~ ~ ~ ~ ~ ~ COPC
2-Butanone 10.00 ~ ~ ~ ~ 9.4E+03 OK 9.7E+05 OK ~ ~ ~
2-Chloroethyl vinyl ether 5.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2-Chloronaphthalene 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2-Chlorophenol 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2-Chlorotoluene 2.00 ~ ~ ~ ~ 3.1E+02 OK 4.1E+02 OK ~ ~ ~
2-Hexanone 5.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2-Methylnaphthalene 11.4 ~ ~ ~ ~ 6.3E+01 OK 4.6E+01 OK ~ ~ ~
2-Methylphenol 11.4 ~ ~ ~ ~ 7.8E+02 OK 8.6E+03 OK ~ ~ ~
2-Naphthylamine 11.4 3.7E-02 Elevated 3.1E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
2-Nitroaniline 11.4 ~ ~ ~ ~ 1.6E+02 OK 2.4E+03 OK ~ ~ ~
2-Nitrophenol 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2-Nitropropane 5.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2-Picoline 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
3&4-Methylphenol 11.4 ~ ~ ~ ~ 1.6E+03 OK 3.7E+03 OK ~ ~ ~
3,3"-Dichlorobenzidine 11.4 1.5E-01 Elevated 3.9E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
3,3’-Dimethylbenzidine 11.4 6.1E-03 Elevated 7.2E-02 Elevated ~ ~ ~ ~ ~ ~ COPC
3-Methylcholanthrene 11.4 9.8E-04 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
3-Nitroaniline 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
4,6-Dinitro-2-methylphenol 11.4 ~ ~ ~ ~ 1.3E+00 Elevated 1.9E+01 OK ~ ~ COPC
4-Aminobiphenyl 11.4 3.2E-03 Elevated 1.3E-02 Elevated ~ ~ ~ ~ ~ ~ COPC
4-Bromophenyl phenyl ether 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
4-Chloro-3-methylphenol 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
4-Chloroaniline 11.4 3.4E-01 Elevated 5.0E+00 Elevated 6.3E+01 OK 9.4E+02 OK ~ ~ COPC
4-Chlorophenyl phenyl ether 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
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Table 2.2-3: COPC Identification for Non-Detected Compounds - Surface Water - continued
Comparison of Maximum Reporting Limit to USEPA Tap Water Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum - "
. L Ingestion SL Dermal SL Ingestion SL Dermal SL MCL
Analyte Reporting Limit OK/Elevated coPC?
(ug/L) TR=1.0E-6 OK/Elevated TR=1.0E-6 OK/Elevated HQ=1 OK/Elevated HQ=1 OK/Elevated (ug/L)
(ug/L) (ug/L) (ug/L) (ug/L)

4-Nitroaniline 11.4 3.4E+00 Elevated 1.1E+02 OK 6.3E+01 OK 2.0E+03 OK ~ ~ COPC
4-Nitrophenol 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
5-Nitro-o-toluidine 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
7,12-Dimethylbenz(a)anthracene 11.4 8.6E-05 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
a,a-Dimethylphenethylamine 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Acenaphthene 11.4 ~ ~ ~ ~ 9.4E+02 OK 6.8E+02 OK ~ ~ ~
Acenaphthene 0.11 ~ ~ ~ ~ 9.4E+02 OK 6.8E+02 OK ~ ~ ~
Acetone 10.00 ~ ~ ~ ~ 1.4E+04 OK 2.9E+06 OK ~ ~ ~
Acetophenone 11.4 ~ ~ ~ ~ 1.6E+03 OK 3.3E+04 OK ~ ~ ~
Acrylonitrile 10.00 1.2E-01 Elevated 1.2E+01 OK 6.3E+02 OK 5.8E+04 OK ~ ~ COPC
Allyl chloride 5.00 3.2E+00 Elevated 2.9E+01 OK ~ ~ ~ ~ ~ ~ COPC
alpha-Terpineol 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Aniline 11.4 1.2E+01 OK 5.9E+02 OK 1.1E+02 OK 5.3E+03 OK ~ ~ ~
Anthracene 11.4 ~ ~ ~ ~ 4.7E+03 OK 1.8E+03 OK ~ ~ ~
Anthracene 0.11 ~ ~ ~ ~ 4.7E+03 OK 1.8E+03 OK ~ ~ ~
Aramite 11.4 2.7E+00 Elevated 2.0E+00 Elevated 7.8E+02 OK 5.8E+02 OK ~ ~ COPC
Atrazine 11.4 2.9E-01 Elevated 2.3E+00 Elevated 5.5E+02 OK 4.4E+03 OK 3.0E+00 Elevated COPC
Azobenzene 11.4 6.1E-01 Elevated 6.2E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
Benz(a)anthracene 11.4 2.9E-02 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Benz(a)anthracene 0.11 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Benzaldehyde 11.4 ~ ~ ~ ~ 1.6E+03 OK 3.4E+04 OK ~ ~ ~
Benzene 2.00 1.2E+00 Elevated 8.4E+00 OK 6.3E+01 OK 4.1E+02 OK 5.0E+00 OK COPC
Benzidine 11.4 9.4E-05 Elevated 4.6E-03 Elevated 4.7E+01 OK 2.1E+03 OK ~ ~ COPC
Benzo(a)pyrene 11.4 2.9E-03 Elevated ~ ~ ~ ~ ~ ~ 2.0E-01 Elevated COPC
Benzo(a)pyrene 0.11 2.9E-03 Elevated ~ ~ ~ ~ ~ ~ 2.0E-01 OK COPC
Benzo(b)fluoranthene 11.4 2.9E-02 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Benzo(b)fluoranthene 0.11 2.9E-02 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Benzo(g,h,i)perylene 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Benzo(g,h,i)perylene 0.11 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Benzo(k)fluoranthene 11.4 2.9E-01 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Benzo(k)fluoranthene 0.11 2.9E-01 OK ~ ~ ~ ~ ~ ~ ~ ~ ~
Benzoic acid 22.9 ~ ~ ~ ~ 6.3E+04 OK 8.5E+05 OK ~ ~ ~
Benzyl alcohol 11.4 ~ ~ ~ ~ 1.6E+03 OK 6.3E+04 OK ~ ~ ~
Benzyl chloride 5.00 4.0E-01 Elevated 2.9E+00 Elevated 3.1E+01 OK 2.3E+02 OK ~ ~ COPC
Bis(2-chloroethoxy)methane 11.4 ~ ~ ~ ~ 4.7E+01 OK 2.1E+03 OK ~ ~ ~
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Table 2.2-3: COPC Identification for Non-Detected Compounds - Surface Water - continued

Comparison of Maximum Reporting Limit to USEPA Tap Water Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum - -
. Ingestion SL Dermal SL Ingestion SL Dermal SL MCL
Analyte Reporting OK/Elevated COoPC?
Limit (ug/L) TR=1.0E-6 OK/Elevated TR=1.0E-6 OK/Elevated HQ=1 OK/Elevated HQ=1 OK/Elevated (ug/L)
(ug/L) (ug/L) (ug/L) (ug/L)

Bis(2-chloroethyl) ether 11.4 6.1E-02 Elevated 2.3E+00 Elevated ~ ~ ~ ~ ~ ~ COPC
Bis(2-chloroisopropyl) ether 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Bis(2-chloroisopropyl) ether 5.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Bromochloromethane 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Bromodichloromethane 2.00 1.1E+00 Elevated 1.6E+01 OK 3.1E+02 OK 4.6E+03 OK 8.0E+01 OK COPC
Bromoform 2.00 8.5E+00 OK 1.2E+02 OK 3.1E+02 OK 4.4E+03 OK 8.0E+01 OK ~
Bromomethane 5.00 ~ ~ ~ ~ 2.2E+01 OK 6.8E+02 OK ~ ~ ~
Butyl acetate 10.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Butyl benzyl phthalate 11.4 3.5E+01 oK 2.3E+01 OK 3.1E+03 OK 2.0E+03 OK ~ ~ ~
C11&C12 Aliphatic hydrocarbons 20.00 ~ ~ ~ ~ 1.6E+02 OK ~ ~ ~ ~ ~
C6 Aliphatic hydrocarbons 20.00 ~ ~ ~ ~ 9.4E+02 OK 4.5E+02 OK ~ ~ ~
C7&C8 Aliphatic hydrocarbons 20.00 ~ ~ ~ ~ 9.4E+02 OK 4.5E+02 OK ~ ~ ~
C9&C10 Aliphatic hydrocarbons 20.00 ~ ~ ~ ~ 1.6E+02 OK ~ ~ ~ ~ ~
C9&C10 Alkyl Benzenes 20.00 ~ ~ ~ ~ 6.3E+01 OK 6.4E+01 OK ~ ~ ~
Caprolactam 11.4 ~ ~ ~ ~ 7.8E+03 oK 6.4E+05 OK ~ ~ ~
Carbazole 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Carbon disulfide 2.00 ~ ~ ~ ~ 1.6E+03 OK 1.3E+04 OK ~ ~ ~
Carbon tetrachloride 2.00 9.6E-01 Elevated 3.7E+00 OK 6.3E+01 OK 2.4E+02 OK 5.0E+00 OK COPC
Chlorobenzene 2.00 ~ ~ ~ ~ 3.1E+02 OK 9.1E+02 OK 1.0E+02 OK ~
Chlorobenzilate 11.4 6.1E-01 Elevated 4.8E-01 Elevated 3.1E+02 OK 2.5E+02 OK ~ ~ COPC
Chloroethane 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Chloroform 2.00 2.2E+00 OK 2.5E+01 OK 1.6E+02 OK 1.8E+03 OK 8.0E+01 OK ~
Chloromethane 3.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Chloroprene 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Chrysene 11.4 2.9E+00 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Chrysene 0.11 2.9E+00 OK ~ ~ ~ ~ ~ ~ ~ ~ ~
cis-1,2-Dichloroethene 2.00| ~ ~ ~ ~ 3.1E+01 OK 2.5E+02 OK 7.0E+01 OK ~
cis-1,3-Dichloropropene 2.00 6.7E-01 Elevated 6.7E+00 OK 4.7E+02 OK 4.7E+03 OK ~ ~ COPC
Cyclohexane 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Diallate (cis or trans) 11.4 1.1E+00 Elevated 7.9E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
Dibenz(a,h)anthracene 11.4 2.9E-03 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Dibenz(a,h)anthracene 0.11 2.9E-03 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Dibenzofuran 11.4 ~ ~ ~ ~ 1.6E+01 OK 9.2E+00 Elevated ~ ~ COPC
Dibromochloromethane 2.00 8.0E-01 Elevated 1.2E+01 OK 3.1E+02 OK 4.8E+03 OK 8.0E+01 OK COPC
Dibromomethane 2.00 ~ ~ ~ ~ 1.6E+02 OK 3.9E+03 OK ~ ~ ~
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Table 2.2-3: COPC Identification for Non-Detected Compounds - Surface Water - continued

Comparison of Maximum Reporting Limit to USEPA Tap Water Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum - "
) Ingestion SL Dermal SL Ingestion SL Dermal SL MCL
Analyte Reporting OK/Elevated COoPC?
Limit (ug/L) TR=1.0E-6 OK/Elevated TR=1.0E-6 OK/Elevated HQ=1 OK/Elevated HQ=1 OK/Elevated (ug/L)
(ug/L) (ug/L) (ug/L) (ug/L)

Dichlorodifluoromethane 2.00 ~ ~ ~ ~ 3.1E+03 OK 2.7E+04 OK ~ ~ ~
Diethyl phthalate 11.4 ~ ~ ~ ~ 1.3E+04 OK 1.4E+05 OK ~ ~ ~
Dimethoate 11.4 ~ ~ ~ ~ 3.1E+00 Elevated 4.5E+02 OK ~ ~ COPC
Dimethyl phthalate 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Dimethylaminoazobenzene 11.4 1.5E-02 Elevated 6.1E-03 Elevated ~ ~ ~ ~ ~ ~ COPC
Di-n-butyl phthalate 11.4 ~ ~ ~ ~ 1.6E+03 OK 1.2E+03 OK ~ ~ ~
Di-n-octyl phthalate 11.4 ~ ~ ~ ~ 1.6E+02 OK Elevated ~ ~ COPC
Dinoseb 11.4 ~ ~ ~ ~ 1.6E+01 OK 3.8E+01 OK 7.0E+00 Elevated COPC
Diphenylamine 11.4 ~ ~ ~ ~ 3.9E+02 OK 6.0E+02 OK ~ ~ ~
Disulfoton 11.4 ~ ~ ~ ~ 6.3E-01 Elevated 9.5E-01 Elevated ~ ~ COPC
DRO 372 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Ethyl acetate 10.00 ~ ~ ~ ~ 1.4E+04 OK 8.4E+05 OK ~ ~ ~
Ethyl ether 10.00 ~ ~ ~ ~ 3.1E+03 OK 1.3E+05 OK ~ ~ ~
Ethyl methacrylate 2.00 ~ ~ ~ ~ 1.4E+03 OK 1.6E+04 OK ~ ~ ~
Ethyl methanesulfonate 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Ethylbenzene 2.00 6.1E+00 OK 1.1E+01 OK 1.6E+03 OK 2.6E+03 OK 7.0E+02 OK ~
Fluoranthene 11.4 ~ ~ ~ ~ 6.3E+02 OK ~ ~ ~ ~ ~
Fluoranthene 0.11 ~ ~ ~ ~ 6.3E+02 OK ~ ~ ~ ~ ~
Fluorene 11.4 ~ ~ ~ ~ 6.3E+02 OK 3.3E+02 OK ~ ~ ~
Fluorene 0.11 ~ ~ ~ ~ 6.3E+02 OK 3.3E+02 OK ~ ~ ~
Hexachlorobenzene 11.4 4.2E-02 Elevated ~ ~ 1.3E+01 OK ~ ~ 1.0E+00 Elevated COPC
Hexachlorobutadiene 11.4 8.6E-01 Elevated 3.7E-01 Elevated 1.6E+01 OK 6.8E+00 Elevated ~ ~ COPC
Hexachlorobutadiene 2.00 8.6E-01 Elevated 3.7E-01 Elevated 1.6E+01 OK 6.8E+00 OK ~ ~ COPC
Hexachlorocyclopentadiene 11.4 ~ ~ ~ ~ 9.4E+01 OK 2.9E+01 OK 5.0E+01 OK ~
Hexachloroethane 11.4 1.7E+00 Elevated 1.5E+00 Elevated 1.1E+01 Elevated 9.7E+00 Elevated ~ ~ COPC
Hexachlorophene 11.4 ~ ~ ~ ~ 4.7E+00 Elevated ~ ~ ~ ~ COPC
Hexachloropropene 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Indene 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Indeno(1,2,3-cd)pyrene 11.4 2.9E-02 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Indeno(1,2,3-cd)pyrene 0.11 2.9E-02 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
lodomethane 5.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Isodrin 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Isophorone 11.4 7.1E+01 OK 1.4E+03 OK 3.1E+03 OK 6.1E+04 OK ~ ~ ~
Isopropyl acetate 10.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Isopropylbenzene 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
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Table 2.2-3: COPC Identification for Non-Detected Compounds - Surface Water - continued

Comparison of Maximum Reporting Limit to USEPA Tap Water Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum - -
) Ingestion SL Dermal SL Ingestion SL Dermal SL MCL
Analyte Reporting OK/Elevated copPc?
Limit (ug/L) TR=1.0E-6 OK/Elevated TR=1.0E-6 OK/Elevated HQ=1 OK/Elevated HQ=1 OK/Elevated (ug/L)
(ug/L) (ug/L) (ug/L) (ug/L)

Isosafrole 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Kepone 11.4 6.7E-03 Elevated 5.5E-03 Elevated 4.7E+00 Elevated 3.8E+00 Elevated ~ ~ COPC
m, p-Xylene 2.00 ~ ~ ~ ~ 3.1E+03 OK 4.9E+03 OK ~ ~ ~
Methacrylonitrile 5.00 ~ ~ ~ ~ 1.6E+00 Elevated 8.5E+01 OK ~ ~ COPC
Methapyrilene 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Methyl Acetate 5.00 ~ ~ ~ ~ 1.6E+04 OK 1.9E+06 OK ~ ~ ~
Methyl methacrylate 5.00 ~ ~ ~ ~ 2.2E+04 OK 5.3E+05 OK ~ ~ ~
Methyl methanesulfonate 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Methyl parathion 11.4 ~ ~ ~ ~ 3.9E+00 Elevated 2.9E+01 OK ~ ~ COPC
Methyl tert-butyl ether 2.00 3.7E+01 OK 1.7E+03 OK ~ ~ ~ ~ ~ ~ ~
Methylcyclohexane 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Methylene chloride 2.00 1.1E+01 OK 3.2E+02 OK 9.4E+01 OK 2.5E+03 OK 5.0E+00 OK ~
n-Amyl acetate 10.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Naphthalene 11.4 ~ ~ ~ ~ 3.1E+02 OK 5.0E+02 OK ~ ~ ~
Naphthalene 2.00 ~ ~ ~ ~ 3.1E+02 OK 5.0E+02 OK ~ ~ ~
n-Butylbenzene 2.00 ~ ~ ~ ~ 7.8E+02 OK ~ ~ ~ ~ ~
n-Decane 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
n-Hexane 2.00 ~ ~ ~ ~ 9.4E+02 OK 4.5E+02 OK ~ ~ ~
Nitrobenzene 11.4 ~ ~ ~ ~ 3.1E4+01 OK 4.4E+02 OK ~ ~ ~
Nitroquinoline-1-oxide 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
N-Nitrosodiethylamine 11.4 1.4E-04 Elevated 1.6E-02 Elevated ~ ~ ~ ~ ~ ~ COPC
N-Nitrosodimethylamine 11.4 4.2E-04 Elevated 1.9E-01 Elevated 1.3E-01 Elevated 4.9E+01 OK ~ ~ COPC
N-Nitrosodi-n-butylamine 11.4 1.2E-02 Elevated 6.7E-02 Elevated ~ ~ ~ ~ ~ ~ COPC
N-Nitrosodi-n-propylamine 11.4 9.6E-03 Elevated 3.0E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
N-Nitrosodiphenylamine 11.4 1.4E+01 OK 4.4E+01 OK ~ ~ ~ ~ ~ ~ ~
N-Nitrosomethylethylamine 11.4 3.1E-03 Elevated 5.5E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
N-Nitrosomorpholine 11.4 1.0E-02 Elevated 4.5E+00 Elevated ~ ~ ~ ~ ~ ~ COPC
N-Nitrosopiperidine 11.4 7.2E-03 Elevated 9.3E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
N-Nitrosopyrrolidine 11.4 3.2E-02 Elevated 8.8E+00 Elevated ~ ~ ~ ~ ~ ~ COPC
n-Octadecane 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
n-Octane 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
n-Propylbenzene 2.00 ~ ~ ~ ~ 1.6E+03 OK 1.3E+03 OK ~ ~ ~
0,0,0-Triethyl phosphorothioate 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
o-Toluidine 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
o-Xylene 2.00 ~ ~ ~ ~ 3.1E+03 OK 5.5E+03 OK ~ ~ ~
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Table 2.2-3: COPC Identification for Non-Detected Compounds - Surface Water - continued
Comparison of Maximum Reporting Limit to USEPA Tap Water Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06 Noncancer Hazard Index (HI) =1
Maximum MCL
Analyte Reporting Limit| - Ingestion SL OK/Elevated Dermal SL OK/Elevated Ingestion SL OK/Elevated Dermal St OK/Elevated (ug/L) OK/Elevated copc?
(ug/L) TR=1.0E-6 TR=1.0E-6 HQ=1 HQ=1
(ug/L) (ug/L) (ug/L) (ug/L)

Parathion (ethyl) 11.4 ~ ~ ~ ~ 9.4E+01 OK 2.1E+02 OK ~ ~ ~
Pentachlorobenzene 11.4 ~ ~ ~ ~ 1.3E+01 OK 2.8E+00 Elevated ~ ~ COPC
Pentachloroethane 5.00 7.5E-01 Elevated 2.2E+00 Elevated ~ ~ ~ ~ ~ ~ COPC
Pentachloronitrobenzene 11.4 2.6E-01 Elevated 1.7E-01 Elevated 4.7E+01 OK 3.1E+01 OK ~ ~ COPC
Pentachlorophenol 11.4 1.7E-01 Elevated 4.5E-02 Elevated 7.8E+01 OK 2.1E+01 OK 1.0E+00 Elevated COPC
Phenacetin 11.4 3.1E+01 OK 9.4E+02 OK ~ ~ ~ ~ ~ ~ ~
Phenanthrene 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Phenanthrene 0.11 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Phenol 11.4 ~ ~ ~ ~ 4.7E+03 OK 9.6E+04 OK ~ ~ ~
Phorate 11.4 ~ ~ ~ ~ 3.1E+00 Elevated 8.7E+00 Elevated ~ ~ COPC
Pronamide 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Propyl acetate 10.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Pyrene 11.4 ~ ~ ~ ~ 4.7E+02 OK 1.1E+02 OK ~ ~ ~
Pyrene 0.114 ~ ~ ~ ~ 4.7E+02 OK 1.1E+02 OK ~ ~ ~
Pyridine 11.4 ~ ~ OK 1.6E+01 OK 9.9E+02 OK ~ ~ ~
Quinoline 11.4 2.2E-02 Elevated 2.5E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
Safrole 11.4 9.8E-02 Elevated 5.6E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
sec-Butylbenzene 2.00 ~ ~ ~ ~ 1.6E+03 OK ~ ~ ~ ~ ~
Styrene 2.00 ~ ~ ~ ~ 3.1E+03 OK 7.1E+03 OK 1.0E+02 OK ~
tert-Butylbenzene 2.00 ~ ~ ~ ~ 1.6E+03 oK 7.5E+02 OK ~ ~ ~
Tetrachloroethene 2.00 3.2E+01 OK 5.6E+01 OK 9.4E+01 OK 1.6E+02 OK 5.0E+00 OK ~
Tetraethyl dithiopyrophosphate 11.4 ~ ~ ~ ~ 7.8E+00 Elevated 1.7E+01 OK ~ ~ COPC
Tetrahydrofuran 2.00 ~ ~ ~ ~ 1.4E+04 OK 1.1E+06 OK ~ ~ ~
Thionazin 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Toluene 2.00 ~ ~ ~ ~ 1.3E+03 OK 3.7E+03 OK 1.0E+03 OK ~
trans-1,2-Dichloroethene 2.00 ~ ~ ~ ~ 3.1E+02 OK 2.5E+03 OK 1.0E+02 OK ~
trans-1,3-Dichloropropene 2.00 6.7E-01 Elevated 6.7E+00 OK 4.7E+02 OK 4.7E+03 OK ~ ~ COPC
trans-1,4-Dichloro-2-butene 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Trichloroethene 2.00 1.0E+00 Elevated 6.6E+00 OK 7.8E+00 OK 4.9E+01 OK 5.0E+00 OK COPC
Trichlorofluoromethane 2.00 ~ ~ ~ ~ 4.7E+03 OK 2.6E+04 OK ~ ~ ~
Vinyl acetate 10.00 ~ ~ ~ ~ 1.6E+04 oK 9.2E+05 OK ~ ~ ~
Vinyl chloride 1.00 1.7E-02 Elevated 2.6E-01 Elevated 4.7E+01 OK 5.8E+02 OK 2.0E+00 OK COPC
Xylenes, Total 2.00 ~ ~ ~ ~ 3.1E+03 0] ¢ 5.2E+03 OK 1.0E+04 oK ~

Analytes highlighted in RED indicate those constituents selected as COPCs based on elevated Reporting Limits,
relative to the most pertinent health-based screening criterion.

33




Table 2.2-4: Summary of COPC Identification for Non-Detected Compounds - Surface Water

Selection of Site COPCs Based on Comparison of the Maximum Reporting Limit to USEPA Tap Water Regional Screening Levels (a)

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum
. . MCL
Analyte Reporting Limit . . OK/Elevated coprC?
(ug/L) Ingestion SL OK/Elevated Dermal SL OK/Elevated Ingestion SL OK/Elevated Dermal SL OK/Elevated (ug/L)
TR=1.0E-6 TR=1.0E-6 HQ=1 HQ=1
(ug/L) (ug/L) (ug/L) (ug/L)

1,1,2,2-Tetrachloroethane 2.00 3.4E-01 Elevated 2.8E+00 OK 3.1E+02 OK 2.6E+03 OK ~ ~ COPC
1,1,2-Trichloroethane 2.00| 1.2E+00 Elevated 1.7E+01 OK 6.3E+01 OK 8.9E+02 OK 5.0E+00 OK COPC
1,1-Dichloroethane 2.00| 1.2E+01 OK 1.6E+02 OK 3.1E+03 OK 4.0E+04 OK ~ ~ ~
1,2,3-Trichloropropane 2.00 7.2E-04 Elevated 6.7E-03 Elevated 6.3E+01 OK 5.4E+02 OK ~ ~ COPC
1,2,4,5-Tetrachlorobenzene 11.4 ~ ~ ~ ~ 4.7E+00 Elevated 1.7E+00 Elevated ~ ~ COPC
1,2,4-Trichlorobenzene 2.00] 2.3E+00 OK 1.7E+00 Elevated 1.6E+02 OK 1.2E+02 OK 7.0E+01 OK COPC
1,2-Dibromoethane 2.00 3.4E-02 Elevated 6.1E-01 Elevated 1.4E+02 OK 2.5E+03 OK 5.0E-02 Elevated COPC
1,2-Dichloroethane 2.00] 7.4E-01 Elevated 1.6E+01 OK 9.4E+01 OK 1.9E+03 OK 5.0E+00 OK COPC
1,2-Dichloropropane 2.00] 1.9E+00 Elevated 2.0E+01 OK 1.4E+03 OK 1.5E+04 OK 5.0E+00 OK COPC
1,3-Dinitrobenzene 11.4 ~ ~ ~ ~ 1.6E+00 Elevated 5.1E+01 OK ~ ~ COPC
1,4-Dinitrobenzene 11.4 ~ ~ ~ ~ 1.6E+00 Elevated 5.4E+01 OK ~ ~ COPC
2,4,6-Trichlorophenol 11.4 6.1E+00 Elevated 8.3E+00 Elevated 1.6E+01 OK 2.1E+01 OK ~ ~ COPC
2,4-Dinitrotoluene 11.4 2.2E-01 Elevated 3.7E+00 Elevated 3.1E+01 OK 5.3E+02 OK ~ ~ COPC
2,6-Dinitrotoluene 11.4 4.5E-02 Elevated 6.3E-01 Elevated 4.7E+00 Elevated 6.6E+01 OK ~ ~ COPC
2-Acetylaminofluorene 11.4 1.8E-02 Elevated 5.7E-02 Elevated ~ ~ ~ ~ ~ ~ COPC
2-Naphthylamine 11.4 3.7E-02 Elevated 3.1E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
3,3’-Dichlorobenzidine 11.4 1.5E-01 Elevated 3.9E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
3,3’-Dimethylbenzidine 11.4 6.1E-03 Elevated 7.2E-02 Elevated ~ ~ ~ ~ ~ ~ COPC
3-Methylcholanthrene 11.4 9.8E-04 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
4,6-Dinitro-2-methylphenol 11.4 ~ ~ ~ ~ 1.3E+00 Elevated 1.9E+01 OK ~ ~ COPC
4-Aminobiphenyl 11.4 3.2E-03 Elevated 1.3E-02 Elevated ~ ~ ~ ~ ~ ~ COPC
4-Chloroaniline 11.4 3.4E-01 Elevated 5.0E+00 Elevated 6.3E+01 OK 9.4E+02 OK ~ ~ COPC
4-Nitroaniline 11.4 3.4E+00 Elevated 1.1E+02 OK 6.3E+01 OK 2.0E+03 OK ~ ~ COPC
7,12-Dimethylbenz(a)anthracene 11.4 8.6E-05 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Acrylonitrile 10.00 1.2E-01 Elevated 1.2E+01 OK 6.3E+02 OK 5.8E+04 OK ~ ~ COPC
Allyl chloride 5.00] 3.2E+00 Elevated 2.9E+01 OK ~ ~ ~ ~ ~ ~ COPC
Aramite 11.4 2.7E+00 Elevated 2.0E+00 Elevated 7.8E+02 OK 5.8E+02 OK ~ ~ COPC
Atrazine 11.4 2.9E-01 Elevated 2.3E+00 Elevated 5.5E+02 OK 4.4E+03 OK 3.0E+00 Elevated COPC
Azobenzene 11.4 6.1E-01 Elevated 6.2E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
Benz(a)anthracene 11.4 2.9E-02 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
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Table 2.2-4: Summary of COPC Identification for Non-Detected Compounds - Surface Water - continued
Selection of Site COPCs Based on Comparison of the Maximum Reporting Limit to USEPA Tap Water Regional Screening Levels (a)

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum
. L. MCL
Analyte Reporting Limit . . OK/Elevated copc?
(ug/L) Ingestion SL OK/Elevated Dermal SL OK/Elevated Ingestion SL OK/Elevated Dermal SL OK/Elevated (ug/L)
TR=1.0E-6 TR=1.0E-6 HQ=1 HQ=1
(ug/L) (ug/L) (ug/L) (ug/L)

Benzene 2.00 1.2E+00 Elevated 8.4E+00 OK 6.3E+01 OK 4.1E+02 OK 5.0E+00 OK COPC
Benzo(g,h,i)perylene 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Benzo(k)fluoranthene 11.4 2.9E-01 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Bis(2-chloroethyl) ether 11.4 6.1E-02 Elevated 2.3E+00 Elevated ~ ~ ~ ~ ~ ~ COPC
C7&C8 Aliphatic hydrocarbons 20.00 ~ ~ ~ ~ 9.4E+02 OK 4.5E+02 OK ~ ~ ~
C9&C10 Alkyl Benzenes 20.00 ~ ~ ~ ~ 6.3E+01 OK 6.4E+01 OK ~ ~ ~
Chlorobenzene 2.00 ~ ~ ~ ~ 3.1E+02 OK 9.1E+02 OK 1.0E+02 OK ~
Chloroform 2.00 2.2E+00 OK 2.5E+01 OK 1.6E+02 OK 1.8E+03 OK 8.0E+01 OK ~
Chloroprene 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Chrysene 11.4 2.9E+00 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Chrysene 0.11 2.9E+00 OK ~ ~ ~ ~ ~ ~ ~ ~ ~
cis-1,2-Dichloroethene 2.00 ~ ~ ~ ~ 3.1E+01 OK 2.5E+02 OK 7.0E+01 OK ~
Dibenz(a,h)anthracene 0.11 2.9E-03 Elevated ~ ~ ~ ~ ~ ~ ~ ~ COPC
Dibromochloromethane 2.00 8.0E-01 Elevated 1.2E+01 OK 3.1E+02 OK 4.8E+03 OK 8.0E+01 oK COPC
Dichlorodifluoromethane 2.00 ~ ~ ~ ~ 3.1E+03 OK 2.7E+04 OK ~ ~ ~
Diethyl phthalate 11.4 ~ ~ ~ ~ 1.3E+04 OK 1.4E+05 OK ~ ~ ~
Dimethyl phthalate 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Ethyl methanesulfonate 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Ethylbenzene 2.00 6.1E+00 OK 1.1E+01 OK 1.6E+03 OK 2.6E+03 OK 7.0E+02 OK ~
Fluoranthene 0.11 ~ ~ ~ ~ 6.3E+02 OK ~ ~ ~ ~ ~
Fluorene 0.11 ~ ~ ~ ~ 6.3E+02 OK 3.3E+02 OK ~ ~ ~
Hexachlorobenzene 11.4 4.2E-02 Elevated ~ ~ 1.3E+01 OK ~ ~ 1.0E+00 Elevated COPC
Hexachlorobutadiene 2.00 8.6E-01 Elevated 3.7E-01 Elevated 1.6E+01 OK 6.8E+00 OK ~ ~ COPC
lodomethane 5.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Isophorone 11.4 7.1E+01 OK 1.4E+03 OK 3.1E+03 OK 6.1E+04 OK ~ ~ ~
m, p-Xylene 2.00 ~ ~ ~ ~ 3.1E+03 OK 4.9E+03 OK ~ ~ ~
Naphthalene 2.00 ~ ~ ~ ~ 3.1E+02 OK 5.0E+02 OK ~ ~ ~
n-Butylbenzene 2.00 ~ ~ ~ ~ 7.8E+02 OK ~ ~ ~ ~ ~
n-Decane 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
n-Hexane 2.00 ~ ~ ~ ~ 9.4E+02 OK 4.5E+02 OK ~ ~ ~
Nitroquinoline-1-oxide 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
N-Nitrosodiethylamine 11.4 1.4E-04 Elevated 1.6E-02 Elevated ~ ~ ~ ~ ~ ~ COPC
N-Nitrosodimethylamine 11.4 4.2E-04 Elevated 1.9E-01 Elevated 1.3E-01 Elevated 4.9E+01 OK ~ ~ COPC
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Table 2.2-4: Summary of COPC Identification for Non-Detected Compounds - Surface Water - continued
Selection of Site COPCs Based on Comparison of the Maximum Reporting Limit to USEPA Tap Water Regional Screening Levels (a)

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum
Analyte Reporting Limit | Ingestion SL Dermal SL Ingestion SL Dermal SL mct OK/Elevated coprc?
(ug/L) TR=1.0E-6 OK/Elevated TR=1.0E-6 OK/Elevated HQ=1 OK/Elevated HQ=1 OK/Elevated (ug/L)
(ug/L) (ug/L) (ug/L) (ug/L)

N-Nitrosomorpholine 11.4 1.0E-02 Elevated 4.5E+00 Elevated ~ ~ ~ ~ ~ ~ COPC
N-Nitrosopiperidine 11.4 7.2E-03 Elevated 9.3E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
N-Nitrosopyrrolidine 11.4 3.2E-02 Elevated 8.8E+00 Elevated ~ ~ ~ ~ ~ ~ COPC
o-Toluidine 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
o-Xylene 2.00 ~ ~ ~ ~ 3.1E+03 OK 5.5E+03 OK ~ ~ ~
Parathion (ethyl) 11.4 ~ ~ ~ ~ 9.4E+01 OK 2.1E+02 OK ~ ~ ~
Pentachlorobenzene 11.4 ~ ~ ~ ~ 1.3E+01 OK 2.8E+00 Elevated ~ ~ COPC
Pentachloroethane 5.00 7.5E-01 Elevated 2.2E+00 Elevated ~ ~ ~ ~ ~ ~ COPC
Pentachloronitrobenzene 11.4 2.6E-01 Elevated 1.7E-01 Elevated 4.7E+01 oK 3.1E+01 OK ~ ~ COPC
Phorate 11.4 ~ ~ ~ ~ 3.1E+00 Elevated 8.7E+00 Elevated ~ ~ COPC
Pronamide 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Propyl acetate 10.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Pyrene 11.4 ~ ~ ~ ~ 4.7E+02 OK 1.1E+02 OK ~ ~ ~
Pyrene 0.114 ~ ~ ~ ~ 4.7E+02 OK 1.1E+02 OK ~ ~ ~
Pyridine 11.4 ~ ~ OK 1.6E+01 OK 9.9E+02 OK ~ ~ ~
Quinoline 11.4 2.2E-02 Elevated 2.5E-01 Elevated ~ ~ ~ ~ ~ ~ COoPC
Safrole 11.4 9.8E-02 Elevated 5.6E-01 Elevated ~ ~ ~ ~ ~ ~ COPC
sec-Butylbenzene 2.00 ~ ~ ~ ~ 1.6E+03 OK ~ ~ ~ ~ ~
Styrene 2.00 ~ ~ ~ ~ 3.1E+03 OK 7.1E+03 OK 1.0E+02 OK ~
tert-Butylbenzene 2.00 ~ ~ ~ ~ 1.6E+03 OK 7.5E+02 OK ~ ~ ~
Tetrachloroethene 2.00 3.2E+01 OK 5.6E+01 OK 9.4E+01 OK 1.6E+02 OK 5.0E+00 OK ~
Tetraethyl dithiopyrophosphate 11.4 ~ ~ ~ ~ 7.8E+00 Elevated 1.7E+01 OK ~ ~ COPC
Tetrahydrofuran 2.00 ~ ~ ~ ~ 1.4E+04 OK 1.1E+06 OK ~ ~ ~
Thionazin 11.4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Toluene 2.00 ~ ~ ~ ~ 1.3E+03 OK 3.7E+03 OK 1.0E+03 OK ~
trans-1,2-Dichloroethene 2.00 ~ ~ ~ ~ 3.1E+02 OK 2.5E+03 OK 1.0E+02 OK ~
trans-1,3-Dichloropropene 2.00 6.7E-01 Elevated 6.7E+00 OK 4.7E4+02 OK 4.7E+03 OK ~ ~ COPC
trans-1,4-Dichloro-2-butene 2.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Trichloroethene 2.00 1.0E+00 Elevated 6.6E+00 OK 7.8E+00 OK 4.9E+01 OK 5.0E+00 OK COPC
Trichlorofluoromethane 2.00 ~ ~ ~ ~ 4.7E+03 OK 2.6E+04 OK ~ ~ ~
Vinyl acetate 10.00 ~ ~ ~ ~ 1.6E+04 OK 9.2E+05 OK ~ ~ ~
Vinyl chloride 1.00 1.7E-02 Elevated 2.6E-01 Elevated 4.7E+01 OK 5.8E+02 OK 2.0E+00 OK COPC
Xylenes, Total 2.00 ~ ~ ~ ~ 3.1E+03 OK 5.2E+03 OK 1.0E+04 OK ~

Analytes highlighted in RED indicate those COPCs with Reporting Limits which exceed the health-based
screening criteria by greater than an order of magnitude (10X). Recommended for qualitative assessment in the HHRA.
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Table 2.2-5: COPC Identification for Detected Compounds - Sediment
Comparison of the Maximum Detected Concentration to USEPA Residential Soil Regional Screening Levels

Maximum Detected

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Ingestion SL

Dermal SL

Ingestion SL

Dermal SL

Analyte CoPC?
Concentration (mg/kg)| TR=1.0E-6 |OK/Exceeds| TR=1.0E-6 OK/ Exceeds HQ=1 OK/ Exceeds HQ=1 OK/ Exceeds
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

Acetone 3.97E-01 7.0E4+04 OK ~
Acetonitrile 3.58E-03 ~
Acetophenone 7.42E-01 7.8E+03 OK ~
2-Acetylaminofluorene 6.75E-01 1.7E-01 Exceeds 5.3E-01 Exceeds COPC
Benzaldehyde 8.12E+01 7.8E+03 OK ~
Benzoic acid 3.79E+00 3.1E+05 OK 1.1E+06 OK ~
Benzyl alcohol 3.88E+00 7.8E+03 OK 2.8E+04 OK ~
1,1"-Biphenyl 2.59E-01 8.0E+01 OK 3.9E+04 OK ~
bis(2-ethylhexyl)adipate 1.04E+00 ~
n-Butyl alcohol 1.19E-01 ~
tert-Butyl alcohol 9.45E-03 ~
n-Butylbenzene 1.74E-02 3.9E+03 OK ~
sec-Butylbenzene 1.02E-02 7.8E+03 OK ~
tert-Butylbenzene 1.49E-03 7.8E+03 OK ~
Carbon disulfide 2.49E-02 7.8E+03 OK ~
Chloroform 2.40E-03 2.1E+01 OK 7.8E+02 OK ~
2-Chlorotoluene 9.40E-04 1.6E+03 OK ~
4-Chlorotoluene 3.85E-04 1.6E+03 OK ~
Cyclohexane 1.77E-03 ~
n-Decane 1.94E+00 ~
1,4-Dichlorobenzene 9.83E-04 1.2E+02 OK 5.5E+03 OK ~
1,1-Dichloroethene 1.09E-03 3.9E+03 OK ~
Ethyl acetate 1.80E-02 7.0E+04 OK ~
Ethylbenzene 2.68E-02 5.8E+01 OK 7.8E+03 OK ~
n-Hexane 3.09E-03 4.7E+03 OK ~
Isopropyl alcohol 2.10E-01 ~
Isopropylbenzene 9.71E-03 ~
4-1sopropyltoluene 3.61E-02 ~
Methapyrilene 3.58E-01 ~
2-Butanone 2.01E-01 4.7E+04 OK ~
3-Methylcholanthrene 6.54E-01 6.8E-03 Exceeds 2.3E-02 Exceeds COPC
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Table 2.2-5: COPC Identification for Detected Compounds - Sediment - continued
Comparison of the Maximum Detected Concentration to USEPA Residential Soil Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum Detected . .
Analyte Concentration Ingestion SL Dermal SL Ingestion SL Dermal SL COPC?
(ma/ke) TR=1.0E-6 OK/Exceeds TR=1.0E-6 OK/Exceeds HQ=1 OK/Exceeds HQ=1 OK/Exceeds
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

Methylcyclohexane 2.55E-02 ~
Methylene chloride 1.42E-03 7.5E+01 OK 4.7E+02 oK ~
n-Octadecane 2.19E+02 ~
n-Octane 5.42E-02 ~
Phenanthrene 5.42E-01 ~
Phenanthrene 8.87E-02 ~
Phenol 1.37E+00 2.3E+04 OK 8.4E+04 OK ~
Bis(2-ethylhexyl) phthalate 2.48E+00 4.6E+01 oK 1.4E+02 oK 1.6E+03 oK 5.6E+03 oK ~
Butyl benzyl phthalate 2.88E-01 ~
2-Picoline 6.62E-01 ~
Benz(a)anthracene 7.85E-02 2.0E-01 OK 5.3E-01 OK ~
Benzo(a)pyrene 4.05E-01 2.0E-02 Exceeds 5.3E-02 Exceeds COPC
Benzo(a)pyrene 1.54E-02 2.0E-02 OK 5.3E-02 OK ~
Benzo(g,h,i)perylene 4.85E-02 ~
Benzo(k)fluoranthene 4.22E-01 2.0E+00 OK 5.3E+00 OK ~
7,12-Dimethylbenz(a)anthracene 3.18E-01 6.0E-04 Exceeds 1.6E-03 Exceeds COPC
Fluoranthene 5.54E-02 3.1E+03 OK 8.6E+03 OK ~
1-Methylnaphthalene 2.48E-01 2.2E+01 OK 5.4E+01 OK 5.5E+03 OK 1.5E+04 OK ~
1-Methylnaphthalene 3.76E-02 2.2E+01 OK 5.4E+01 OK 5.5E+03 oK 1.5E+04 OK ~
2-Methylnaphthalene 5.03E-01 3.1E+02 OK 8.6E+02 OK ~
2-Methylnaphthalene 3.10E-02 3.1E+02 OK 8.6E+02 OK ~
Naphthalene 1.48E-02 1.6E+03 OK 4.3E+03 OK ~
Naphthalene 3.16E-02 1.6E+03 OK 4.3E+03 OK ~
Pyrene 2.04E-01 2.3E+03 OK 6.4E+03 OK ~
n-Propylbenzene 3.26E-02 7.8E+03 oK 2.8E+04 OK ~
Styrene 9.83E-04 1.6E+04 OK ~
Tetrachloroethene 9.68E-02 3.0E+02 OK 4.7E+02 OK ~
Toluene 6.19E-02 6.3E+03 OK ~
C6 Aliphatic hydrocarbons 3.61E-02 4.7E+03 OK ~
C7&C8 Aliphatic hydrocarbons 2.67E-01 4.7E+03 OK ~
C9&C10 Aliphatic hydrocarbons 4.78E+00 7.8E+02 OK ~
C11&C12 Aliphatic hydrocarbons 1.44E+02 7.8E+02 OK ~
C9&C10 Alkyl Benzenes 8.24E-01 3.1E+02 OK ~
1,1,2-Trichloroethane 2.61E-04 1.1E+01 OK 3.1E+02 OK ~
Trichlorofluoromethane 2.56E-03 2.3E+04 OK ~
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Table 2.2-5: COPC Identification for Detected Compounds - Sediment - continued
Comparison of the Maximum Detected Concentration to USEPA Residential Soil Regional Screening Levels

Maximum Carcinogenic Target Risk (TR) = 1E-06 Noncancer Hazard Index (HI) =1
Analyte Detectec.l Ingestion SL Dermal SL Ingestion SL Dermal SL COPC?
Concentration TR=1.0E-6 | OK/ Exceeds TR=1.0E-6 OK/ Exceeds HQ=1 OK/ Exceeds HQ=1 OK/ Exceeds
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1,2,3-Trimethylbenzene 1.39E-01 ~
1,2,4-Trimethylbenzene 4.22E-01 ~
1,3,5-Trimethylbenzene 1.53E-01 7.8E+02 OK ~
Vinyl chloride 1.42E-04 9.3E-02 OK 2.3E+02 OK ~
m,p-Xylene 1.75E-01 1.6E+04 OK ~
o-Xylene 6.83E-02 1.6E+04 OK ~
Xylenes, Total 2.44E-01 1.6E+04 OK ~

Analytes presented in RED indicate those constituents identifed as COPCs and recommended for
quantitative evaluation within the Risk Characterization of the HHRA.
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Table 2.2-6: Summary of COPC Identification for Detected Compounds - Sediment
Comparison of Maximum Detected Concentration to USEPA Residential Soil Regional Screening Levels

Maximu Carcinogenic Target Risk (TR) = 1E-06 Noncancer Hazard Index (HI) =1

Deten::ted Ingestion Dermal Ingestion Dermal
Analyte Concentr SL OK/Exce SL OK/Exce SL OK/Exce SL OK/Exce | copcC?

ation TR=1.0E-6] eds TR=1.0E-6] eds HQ=1 eds HQ=1 eds

(ma/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Acetone | 3.97E-01 7.0E+04 OK ~
Acetonitr{ 3.58E-03 ~
Acetophe| 7.42E-01 7.8E+03 OK ~
2-Acetylaf 6.75E-01] 1.7E-01 | Exceeds | 5.3E-01 | Exceeds COPC
Benzaldell 8.12E+01 7.8E+03 OK ~
Benzoic a{ 3.79E+00 3.1E+05 OK 1.1E+06 OK ~
Benzyl alq 3.88E+00 7.8E+03 OK 2.8E+04 OK ~
1,1-Biphg 2.59E-01| 8.0E+01 OK 3.9E+04 OK ~
bis(2-ethy 1.04E+00 ~
n-Butyl al] 1.19E-01 ~
tert-Butyl| 9.45E-03 ~
n-Butylbe] 1.74E-02 3.9E+03 OK ~
sec-Butylff 1.02E-02 7.8E+03 OK ~
tert-Butyl| 1.49E-03 7.8E+03 OK ~
Carbon di| 2.49E-02 7.8E+03 OK ~
Chlorofor| 2.40E-03 | 2.1E+01 OK 7.8E+02 OK ~
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Table 2.2-7: COPC Identification for Non-Detected Compounds - Sediment

Comparison of Maximum Reporting Limit to USEPA Residential Soil Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum Ingestion SL Dermal SL Ingestion Dermal SL
Analyte Reporting SL copc?
Limit (mg/ke) TR=1.0E-6 | OK/ Elevated TR=1.0E-6 OK/ Elevated HQ=1 OK/ Elevated HQ=1 OK/Elevated
(mg/kg) (mg/kg) (me/ke) (mg/kg)

Acrolein 7.22E-03 3.9E+01 OK ~
Acrylonitrile 3.19E-02 1.2E+00 OK 3.1E+03 OK ~
Allyl chloride 1.60E-02 3.0E+01 OK ~
alpha-Terpineol 1.06E+00 ~
4-Aminobiphenyl 1.06E+00 3.0E-02 Elevated 9.6E-02 Elevated COPC
n-Amyl acetate 3.19E-02 ~
Aniline 2.09E+00 1.1E+02 OK 3.5E+02 OK 5.5E+02 OK 2.0E+03 OK ~
Aramite 2.09E+00 2.6E+01 OK 8.1E+01 OK 3.9E+03 OK 1.4E+04 OK ~
Atrazine 1.06E+00 ~
Azobenzene 1.06E+00 5.8E+00 OK ~
Benzene 6.39E-03 1.2E+01 OK 3.1E+02 OK ~
Benzidine 4.18E+00 6.5E-04 Elevated 2.2E-03 Elevated 2.3E+02 OK 8.4E+02 OK COPC
Benzyl chloride 1.60E-02 3.8E+00 OK 1.6E+02 OK ~
Bis(2-chloroethoxy)methane 1.06E+00 2.3E+02 OK 8.4E+02 OK ~
Bis(2-chloroethyl) ether 1.06E+00 5.8E-01 Elevated COPC
Bis(2-chloroisopropyl) ether 1.60E-02 ~
Bis(2-chloroisopropyl) ether 1.06E+00 ~
Bromobenzene 6.39E-03 6.3E+02 OK ~
Bromochloromethane 6.39E-03 ~
Bromodichloromethane 6.39E-03 1.0E+01 OK 1.6E+03 OK ~
Bromoform 6.39E-03 8.1E+01 OK 2.6E+02 OK 1.6E+03 OK 5.6E+03 OK ~
Bromomethane 1.60E-02 1.1E+02 OK ~
4-Bromophenyl phenyl ether 1.06E+00 ~
Butyl acetate 3.19E-02 ~
Caprolactam 2.49E+00 3.9E+04 oK 1.4E+05 OK ~
Carbazole 1.06E+00 ~
Carbon tetrachloride 6.39E-03 9.1E+00 OK 3.1E+02 OK ~
Kepone 1.06E+00 6.4E-02 Elevated 2.0E-01 Elevated 2.3E+01 oK 8.4E+01 OK COPC
4-Chloroaniline 1.06E+00 3.2E+00 OK 1.0E+01 OK 3.1E+02 OK 1.1E+03 OK ~
Chlorobenzilate 1.06E+00 5.8E+00 OK 1.8E+01 OK 1.6E+03 OK 5.6E+03 OK ~
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Table 2.2-7: COPC Identification for Non-Detected Compounds - Sediment - continued

Comparison of Maximum Reporting Limit to USEPA Residential Soil Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum . .
Analyte Reporting Ingestion SL Dermal SL Ingestion SL Dermal SL oK/ COPC?
Limit (mg/ke) TR=1.0E-6 OK/ Elevated TR=1.0E-6 OK/ Elevated HQ=1 OK/ Elevated HQ=1 Elevated
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

1,3-Dinitrobenzene 1.06E+00 7.8E+00 OK 2.8E+01 OK ~
1,4-Dinitrobenzene 1.06E+00 7.8E+00 OK 2.8E+01 OK ~
2,4-Dinitrophenol 2.09E+00 1.6E+02 OK 5.6E+02 OK ~
2,4-Dinitrotoluene 1.06E+00 2.1E+00 OK 6.4E+00 OK 1.6E+02 OK 5.5E+02 OK ~
2,6-Dinitrotoluene 1.06E+00 4.3E-01 Elevated 1.4E+00 OK 2.3E+01 OK 8.5E+01 OK COPC
Dinoseb 2.09E+00 7.8E+01 OK 2.8E+02 OK ~
1,4-Dioxane 9.02E-02 6.4E+00 OK 2.0E+01 OK 2.3E+03 OK 8.4E+03 OK ~
Diphenylamine 1.06E+00 2.0E+03 OK 7.0E+03 OK ~
Disulfoton 1.06E+00 3.1E+00 OK 1.1E+01 OK ~
Ethyl ether 3.19E-02 1.6E+04 OK ~
Ethyl methacrylate 6.39E-03 7.0E+03 OK ~
Ethyl methanesulfonate 1.06E+00 ~
Famphur 1.06E+00 ~
Dibenzofuran 1.06E+00 7.8E+01 OK ~
Tetrahydrofuran 6.39E-03 7.0E+04 OK 2.5E+05 OK ~
Hexachlorobenzene 1.06E+00 4.0E-01 Elevated 1.3E+00 OK 6.3E+01 OK 2.2E+02 OK COPC
Hexachlorobutadiene 6.39E-03 8.2E+00 OK 2.6E+01 OK 7.8E+01 OK 2.8E+02 OK ~
Hexachlorobutadiene 1.06E+00 8.2E+00 OK 2.6E+01 OK 7.8E+01 OK 2.8E+02 OK ~
Hexachlorocyclopentadiene 1.06E+00 4.7E+02 OK 1.7E+03 OK ~
Hexachloroethane 1.06E+00 1.6E+01 OK 5.1E+01 OK 5.5E+01 OK 2.0E+02 OK ~
Hexachlorophene 1.06E+00 2.3E+01 OK 8.4E+01 OK ~
Hexachloropropene 1.06E+00 ~
2-Hexanone 1.60E-02 3.9E+02 OK ~
Indene 1.06E+00 ~
Indene 1.86E-02 ~
lodomethane 1.60E-02 ~
Isobutyl alcohol 3.19E-01 2.3E+04 OK 8.4E+04 OK ~
Isodrin 1.06E+00 ~
Isophorone 1.06E+00 6.7E+02 OK 2.1E+03 OK 1.6E+04 OK 5.6E+04 OK ~
Isopropyl acetate 3.19E-02 ~
Isosafrole 1.06E+00 ~
Methacrylonitrile 1.60E-02 7.8E+00 OK ~
Methyl Acetate 1.60E-02 7.8E+04 OK ~




Table 2.2-7: COPC Identification for Non-Detected Compounds - Sediment - continued
Comparison of Maximum Reporting Limit to USEPA Residential Soil Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum . A
Analyte Reporting Limit Ingestion SL Dermal SL Ingestion SL Dermal SL COPC?
(ma/kg) TR=1.0E-6 OK/ Elevated TR=1.0E-6 OK/ Elevated HO=1 OK/ Elevated HO=1 OK/ Elevated
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

4-Methyl-2-pentanone 1.60E-02 6.3E+03 OK ~
Methyl methacrylate 1.60E-02 1.1E+05 OK ~
Methyl parathion 1.06E+00 2.0E+01 OK 7.0E+01 OK ~
Methyl methanesulfonate 1.06E+00 6.5E+00 OK 2.0E+01 OK ~
Methyl tert-butyl ether 6.39E-03 3.6E+02 OK ~
1,4-Naphthoquinone 2.09E+00 ~
1-Naphthylamine 2.09E+00 ~
2-Naphthylamine 2.09E+00 3.6E-01 Elevated 1.1E+00 Elevated COPC
2-Nitroaniline 1.06E+00 7.8E+02 OK 2.8E+03 OK ~
3-Nitroaniline 3.12E+00 ~
4-Nitroaniline 3.12E+00 3.2E+01 OK 1.0E+02 OK 3.1E+02 OK 1.1E+03 OK ~
Nitrobenzene 1.06E+00 1.6E+02 OK ~
5-Nitro-o-toluidine 1.06E+00 ~
2-Nitrophenol 1.06E+00 ~
4-Nitrophenol 2.09E+00 ~
2-Nitropropane 7.22E-03 ~
Nitroquinoline-1-oxide 2.09E+00 ~
N-Nitrosodi-n-butylamine 1.06E+00 1.2E-01 Elevated COPC
N-Nitrosodi-n-propylamine 1.06E+00 9.1E-02 Elevated 2.9E-01 Elevated COPC
N-Nitrosodiethylamine 1.06E+00 9.9E-04 Elevated 3.4E-03 Elevated COPC
N-Nitrosodimethylamine 2.09E+00 2.9E-03 Elevated 9.9E-03 Elevated 6.3E-01 Elevated 2.2E+00 OK COPC
N-Nitrosodiphenylamine 1.06E+00 1.3E+02 OK 4.1E+02 OK ~
N-Nitrosomethylethylamine 1.06E+00 2.9E-02 Elevated 9.2E-02 Elevated COPC
N-Nitrosomorpholine 1.06E+00 9.6E-02 Elevated 3.0E-01 Elevated COPC
N-Nitrosopiperidine 1.06E+00 6.8E-02 Elevated 2.2E-01 Elevated COPC
N-Nitrosopyrrolidine 1.06E+00 3.0E-01 Elevated 9.6E-01 Elevated COPC
Parathion (ethyl) 1.06E+00 4.7E+02 OK 1.7E+03 OK ~
Pentachlorobenzene 1.06E+00 6.3E+01 OK 2.2E+02 OK ~
Pentachloroethane 6.39E-03 7.1E+00 OK 2.2E+01 OK ~
Pentachloronitrobenzene 1.06E+00 2.5E+00 OK 7.8E+00 OK 2.3E+02 OK 8.4E+02 OK ~
Pentachlorophenol 1.06E+00 1.6E+00 OK 2.0E+00 OK 3.9E+02 OK 5.6E+02 OK ~
Phenacetin 1.06E+00 2.9E+02 OK 9.2E+02 OK ~
1,4-Phenylenediamine 1.06E+00 1.5E+04 OK 5.3E+04 OK ~
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Table 2.2-7: COPC Identification for Non-Detected Compounds - Sediment - continued
Comparison of Maximum Reporting Limit to USEPA Residential Soil Regional Screening Levels

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum . A
Analyte Reporting Limit Ingestion SL Dermal SL Ingestion SL Dermal SL COPC?
(ma/ke) TR=1.0E-6 OK/ Elevated | TR=1.0E-6 | OK/ Elevated HO=1 OK/ Elevated HQO=1 OK/ Elevated
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

Phorate 1.06E+00 1.6E+01 OK 5.6E+01 OK ~
Di-n-butyl phthalate 1.06E+00 7.8E+03 OK 2.8E+04 OK ~
Diethyl phthalate 1.06E+00 6.3E+04 OK 2.2E+05 OK ~
Dimethyl phthalate 1.06E+00 7.8E+03 OK ~
Di-n-octyl phthalate 1.06E+00 7.8E+02 OK 2.8E+03 OK ~
Acenaphthene 1.06E+00 4.7E+03 OK 1.3E+04 OK ~
Acenaphthene 1.86E-02 4.7E+03 OK 1.3E+04 OK ~
Anthracene 1.06E+00 2.3E+04 OK 6.4E+04 OK ~
Anthracene 1.86E-02 2.3E+04 OK 6.4E+04 OK ~
Benz(a)anthracene 1.06E+00 2.0E-01 Elevated 5.3E-01 Elevated COPC
Benzo(b)fluoranthene 1.06E+00 2.0E-01 Elevated 5.3E-01 Elevated COPC
Benzo(b)fluoranthene 1.86E-02 2.0E-01 OK 5.3E-01 OK ~
Benzo(g,h,i)perylene 1.06E+00 ~
Benzo(k)fluoranthene 1.86E-02 2.0E+00 OK 5.3E+00 OK ~
Chrysene 1.06E+00 2.0E+01 OK 5.3E+01 OK ~
Chrysene 1.86E-02 2.0E+01 OK 5.3E+01 OK ~
Dibenz(a,h)anthracene 1.06E+00 2.0E-02 Elevated 5.3E-02 Elevated COPC
Dibenz(a,h)anthracene 1.86E-02 2.0E-02 oK 5.3E-02 OK ~
Fluoranthene 1.06E+00 3.1E+03 OK 8.6E+03 OK ~
Fluorene 1.06E+00 3.1E+03 OK 8.6E+03 OK ~
Fluorene 1.86E-02 3.1E+03 OK 8.6E+03 OK ~
Indeno(1,2,3-cd)pyrene 1.06E+00 2.0E-01 Elevated 5.3E-01 Elevated COPC
Indeno(1,2,3-cd)pyrene 1.86E-02 2.0E-01 OK 5.3E-01 OK ~
Naphthalene 1.06E+00 1.6E+03 OK 4.3E+03 OK ~
Pyrene 1.06E+00 2.3E+03 OK 6.4E+03 OK ~
Pronamide 1.06E+00 ~
Propionitrile 5.06E-02 ~
Propyl acetate 3.19E-02 ~
Pyridine 2.09E+00 7.8E+01 OK ~
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Comparison of Maximum Reporting Limit to USEPA Residential Soil Regional Screening Levels

Table 2.2-7: COPC Identification for Non-Detected Compounds - Sediment - continued

Carcinogenic Target Risk (TR) = 1E-06

Noncancer Hazard Index (HI) =1

Maximum - -
Analyte Reporting Ingestion SL oK/ Dermal SL Ingestion SL Dermal SL COPC?
.. TR=1.0E-6 TR=1.0E-6 | OK/ Elevated HQ=1 OK/ Elevated HQ=1 OK/ Elevated
Limit (mg/kg) Elevated
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

Quinoline 1.06E+00 2.1E-01 Elevated 6.7E-01 Elevated COPC
Safrole 1.06E+00 6.8E-01 Elevated 2.3E+00 OK COPC
1,2,4,5-Tetrachlorobenzene 1.06E+00 2.3E+01 OK 8.4E+01 OK ~
1,1,1,2-Tetrachloroethane 6.39E-03 2.5E+01 OK 2.3E+03 OK ~
1,1,2,2-Tetrachloroethane 6.39E-03 3.2E+00 OK 1.6E+03 OK ~
2,3,4,6-Tetrachlorophenol 1.06E+00 2.3E+03 OK 8.4E+03 OK ~
Tetraethyl dithiopyrophosphate 1.06E+00 3.9E+01 OK 1.4E+02 OK ~
Thionazin 1.06E+00 ~
o-Toluidine 1.06E+00 ~
1,1,2-Trichloro-1,2,2-trifluoroethane 6.39E-03 2.3E+06 OK ~
1,2,3-Trichlorobenzene 6.39E-03 6.3E+01 OK 2.2E+02 OK ~
1,2,4-Trichlorobenzene 6.39E-03 2.2E+01 OK 7.8E+02 OK ~
1,2,4-Trichlorobenzene 1.06E+00 2.2E+01 OK 7.8E+02 OK ~
1,1,1-Trichloroethane 6.39E-03 1.6E+05 OK ~
Trichloroethene 6.39E-03 8.3E+00 OK 3.9E+01 OK ~
2,4,5-Trichlorophenol 1.06E+00 7.8E+03 OK 2.8E+04 OK ~
2,4,6-Trichlorophenol 1.06E+00 5.8E+01 OK 1.8E+02 OK 7.8E+01 OK 2.8E+02 OK ~
1,2,3-Trichloropropane 6.39E-03 5.0E-03 Elevated 3.1E+02 OK COPC
0,0,0-Triethyl phosphorothioate 1.06E+00 ~
1,3,5-Trinitrobenzene 1.06E+00 2.3E+03 OK 4.4E+04 OK ~
Vinyl acetate 1.44E-02 7.8E+04 oK ~

Analytes highlighted in RED indicate those constituents selected as site COPCs based on elevated
Reporting Limits, relative to the most pertinent health-based screening criterion.
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Table 2.2-8: Summary of COPC Identification for Non-Detected Compounds - Sediment
Selection of Site COPCs based on Comparison of Maximum Reporting Limit to USEPA Residential Soil Regional Screening Levels (a)

. Carcinogenic Target Risk (TR) = 1E-06 Noncancer Hazard Index (HI) =1
Maximu ~
m Ingestion Dermal Ingestion Dermal
Analyte Reportin SL OK/Eleva SL OK/Eleva SL OK/Eleva SL OK/Eleva| COPC?
gLimit |TR=1.0E-6 ted TR=1.0E-6| ted HQ=1 ted HQ=1 ted
(mg/kg) | (mg/kg) (mg/kg) (mg/kg) (mg/kg)
4-Aminobiphenyl 1.06E+00| 3.0E-02 |Elevated | 9.6E-02 |Elevated COPC
Benzidine 4.18E+00| 6.5E-04 |Elevated| 2.2E-03 |Elevated | 2.3E+02 OK 8.4E+02 OK COPC
Bis(2-chloroethyl) ether 1.06E+00| 5.8E-01 |Elevated COPC
Kepone 1.06E+00| 6.4E-02 |Elevated | 2.0E-0O1 |Elevated | 2.3E+01 OK 8.4E+01 OK COPC
Dimethylaminoazobenzene 1.06E+00| 1.4E-01 |Elevated | 4.4E-01 |Elevated COPC
3,3’-Dimethylbenzidine 2.09E+00| 5.8E-02 |Elevated | 1.8E-01 |Elevated COPC
Hexachlorobenzene 1.06E+00| 4.0E-01 [Elevated | 1.3E+00 OK 6.3E+01 OK 2.2E+02 OK COPC
2-Naphthylamine 2.09E+00| 3.6E-01 |Elevated | 1.1E+00 |Elevated COPC
N-Nitrosodi-n-butylamine 1.06E+00| 1.2E-01 |Elevated COPC
N-Nitrosodi-n-propylamine 1.06E+00| 9.1E-02 |Elevated | 2.9E-01 |Elevated COPC
N-Nitrosodiethylamine 1.06E+00 | 9.9E-04 |Elevated | 3.4E-03 |Elevated COPC
N-Nitrosodimethylamine 2.09E+00| 2.9E-03 |Elevated | 9.9E-03 |Elevated | 6.3E-01 |Elevated | 2.2E+00 OK COPC
N-Nitrosodiphenylamine 1.06E+00 | 1.3E+02 OK 4.1E+02 OK ~
N-Nitrosomethylethylamine 1.06E+00| 2.9E-02 |Elevated | 9.2E-02 |Elevated COPC
N-Nitrosomorpholine 1.06E+00| 9.6E-02 |Elevated | 3.0E-01 |Elevated COPC
N-Nitrosopiperidine 1.06E+00| 6.8E-02 |Elevated | 2.2E-01 |Elevated COPC
N-Nitrosopyrrolidine 1.06E+00| 3.0E-01 |Elevated | 9.6E-01 |Elevated COPC
Benzo(b)fluoranthene 1.06E+00| 2.0E-01 |Elevated | 5.3E-01 |Elevated COPC
Dibenz(a,h)anthracene 1.06E+00| 2.0E-02 |Elevated | 5.3E-02 |Elevated COPC
Dibenz(a,h)anthracene 1.86E-02 | 2.0E-02 OK 5.3E-02 OK ~
Fluoranthene 1.06E+00 3.1E+03 OK 8.6E+03 OK ~
Fluorene 1.06E+00 3.1E+03 OK 8.6E+03 OK ~
Fluorene 1.86E-02 3.1E+03 OK 8.6E+03 OK ~
Indeno(1,2,3-cd)pyrene 1.06E+00| 2.0E-01 |Elevated | 5.3E-01 |Elevated COPC
Quinoline 1.06E+00| 2.1E-01 |Elevated | 6.7E-0O1 |Elevated COPC
Safrole 1.06E+00| 6.8E-01 [Elevated | 2.3E+00 OK COPC
1,2,3-Trichloropropane 6.39E-03 | 5.0E-03 | Elevated 3.1E+02 OK COPC
Analytes highlighted in RED indicate those COPCs with Reporting Limits which exceed the health-based
screening criteria by greater than an order of magnitude (10X). Recommended for qualitative assessment 23
within the HHRA 11
12

Notes:

COPC - Compound of Potential Concern.

HI - Hazard Index.
HQ - Hazard Quotient.

MCL - Maximum Contaminant Level.

SL - Screening Level.
TR - Target Risk.

(a) Screening levels obtained from USEPAs Regional Screening Level Table. November 2013.
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2.3 Background Evaluation

2.3.1 Determination of Background Dataset

As discussed in Section 2.1, samples collected in the background area were segregated from
samples collected in the study area to facilitate the determination of background concentrations
for refinement of site COPCs. A background data set was prepared for surface water and
sediment.

Background sampling locations were chosen and agreed upon by Chevron and Utah DWQ in
August 2013 (TechLaw, 2013d). The creek and pond chosen for background sampling locations
were believed to best represent the conditions at the channel segments and wetlands in the study
area and were not impacted by the spill. The creek in the chosen background area flows from an
outlet off Interstate [-15 and the background pond is connected to the creek, similar to the
relationship between the channel segments and wetlands in the study area (TechLaw, 2013d).

Background Surface Water Samples

A total of 12 surface water samples were collected from the background areas. Six surface water
samples were collected from the creek and six surface water samples were collected from the
background pond. Only one surface water COPC, bis(2-ethylhexyl)phthalate, was detected in
the background samples. ProUCL (USEPA, 2013a) was used to determine an appropriate BTV
for this COPC.

Background Sediment Samples

A total of 8 sediment samples were collected from the background pond in the background area:
6 from within in the wetland pond boundary and 2 along the upland/wetland pond boundary
outside the high water level mark.

An additional 6 sediment samples were collected from the three channel segments of the creek in
the background area. Samples were collected along two different transects with each transect
contacting three strata: the bottom center of the channel segment; approximately 0.3 m (1 ft)
below the high water mark (i.e., bathtub ring) from one side of the channel segment; and the
upland boundary of the channel segment.

Six COPCs detected in the sediment samples collected from the background area exhibited four
or more detections; thus, ProUCL was used to determine the appropriate values for the BTVs: 2-
butanone, acetone, carbon disulfide, tetrachloroethene, benzaldehyde, and DRO. An additional
four site COPCs (all VOCs) were detected in background sediments less than four times: 1,2,3-
trimethylbenzene, isopropyl alcohol, n-hexane, and toluene,. The maximum detected
concentration was used to represent the BTV for these four VOCs.

2.3.2 Comparison to Background Threshold Values

Although hypothesis testing is the preferred approach to compare site and background
concentrations, estimated BT Vs can be used to identify hot spots. BT Vs are used in this section
to quantitatively identify potential hotspots. Per USEPA guidance, at least 8 to 10 detected
observations are required to estimate BTVs. For this HHRA, the 95% UTL with 95% coverage
was identified as the appropriate BTV. ProUCL was used to calculate the UTL for those
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constituents detected in the background surface water and sediment samples. As recommended
by ProUCL, UTLs were computed using the nonparametric KM method due to the presence of
multiple detection limits in the data (USEPA, 2013b, 2013c).

Individual site observations can be compared against the BTV to determine whether or not
specific site locations have been impacted by the pipeline release (USEPA, 2013b).
Exceedances of the BTV by site observations may be considered as representing locations with
elevated concentrations of anthropogenic constituents. Table 2.3-1 lists the BTV for bis(2-
ethylhexyl)phthalate in surface water while Table 2.3-2 provides the BT Vs for the constituents
detected in sediment samples collected from the background area.
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Table 2.3-1: Background Concentrations for Surface Water

i . Suggested | Suggested
Constituent of Potential - e Number of
EPC Value | EPC Value Source Type of UCL : Comments
Concern Detections
(ug/L) (mg/L)
; 95% Approx. Gamma UTL ; Recommended by ProUCL.
Bis(2-ethylhexyl)phthalate 26.63 2.66E-02 ProUCL v5.0 ! 4in 13 samples
with 95% Coverage
Table 2.3-2: Background Concentrations for Sediments
Suggested
EPC Number of
Chemical of Potential Concern EPC Value Source Type of UCL Hipher Comments
(mg/kg) Detections
(ug/L)
1,2,3-Trimethylbenzene 081 9.12E-04 Validated Sample Maximum Detected Concentration 1in14 samples
Results
2-Butanone
Recommended by ProUCL. Value is 95% UTL with 95%
116.00 1.16E-01 ProUCLv5.0 95% UTL 95% Coverage 12 in 14 coverage for a nonparametric distribution. Data were
not normal or gamma distributed. Value is also the
maximum dectected concentration.
Acetone ProUCL indicated data do not follow a discernable
distribution and calculated the 95% UTL with 95%
537.00 537E-01 ProUCLv5.0 95% UTL with 95% Coverage 12 in 14 samples |coverage asa non-parametric upper limit. Note the
numerical value is also the maximum detected
concentration for Acetone.
Carbon Disulfide Recommended by ProUCL. Data fit a normal distribution
25% Approx. Gamma UTL with 95% " at a 5% significance level. KM background statistic
i 46aE3 REBUCLVE0 Coverage 17in22 samples assuming a normal distribution identified as the BTV,
Isopropyl Alcohol 330 330802 Validated Sample Maximum Detected Concentration 1in14 samples
Results
n-Hexane 12 120603 Validated Sample Maximum Detected Concentration 2in14 samples
Results
Tetrachloroethene Recommended by ProUCL Detected data appear
. normal at a 5% significance level, KM background
5.68 5.68E-03 ProUCLv5.0 95% UTL 95% Coverage 7in 20 samples R _ b
statistic assuming a normal distribution chosen as the
BTV.
Taluens 1.32 1.32E-03 Ua“d?:ed Etamp!e Maximum Detected Concentration 3in 14 samples
ssults
|Benzaldehyde Recommended by ProUCL. Detected data appear
33101 3.31E+01 ProUCLv5.0 95% UTL 95% Coverage 12 in 14 samples norl_.na,l i 5%, signficanoe le,ve{' Kl\,ﬂ backgraund
statistic assuming a normal distribution chosen as the
BTV,
Diese| Range Organics (DRO) Recommended by ProUCL. Detected data appear
| at a 5% signifi level. KM back; d
254156 | 2.54E402 | ProucLv5.0 95% UTL 95% Coverage 14in 18 samples [[o o o 2 v SENHcance ue A Aackeraun
statistic assuming a normal distribution chosen as the
BTV.

49




Table 2.3-3 compares the maximum detected concentration for bis(2-ethylhexyl)phthalate to the
estimated BTV, indicating that the COPC is likely present at the site above background.
Similarly, Table 2.3-4 compares the maximum detected concentrations for sediment COPCs to
the corresponding BTVs. The table shows that 1,2,3-trimethylbenzene, 2-butanone, carbon
disulfide, isopropyl alcohol, n-hexane, tetrachloroethene, toluene, benzaldehyde, and DRO are
likely present above background levels. However, acetone appears to be present at
concentrations similar to those measured in the background area. This consistency between the
study and background area concentrations for acetone may be due to the fact that this constituent
is a common laboratory contaminant and, if a confounding influence, the consistency between
the two areas tends to support this conclusion. In any case, both the BTV and the study area
maximum detected concentration (MDC) are greater than an order of magnitude below health-
based residential soil screening criteria (USEPA RSLs, November, 2013). In addition, the BTV
accounts for nearly all of the non-carcinogenic risk associated with this COPC. Acetone will be
addressed further in Section 6.0.

Table 2.3-3: Comparison of Background Threshold Values (BTV)
and COPC Concentrations - Surface Water

= . . Maximum
Constituant of Potuitial Eatimated BTV Number of Detections Detected Greater than BTV?
Concern {meg/L) ;
Concentration
Bis(2-ethylhexyl)phthalate 2.66E-02 4in 13 samples 1.06E-01 YES

Table 2.3-4: Comparison of Background Threshold Values (BTV) and COPC
Concentrations - Sediment

: Maximum
Chemical of Potential Concern Estlmatekd B Number of Detections Detected Greater than BTV?
(me/ke) Concentration
1,2,3-Trimethylbenzene 9.12E-04 1in 14 samples 1.39E-01 YES
2-Butanone 1.16E-01 12in14 2.01E-01 YES
Acetone 5.37E-01 12 in 14 samples 3.97E-01 NO
Carbon Disulfide 4,65E-03 17 in 22 samples 2.49E-02 YES
lsopropy! Alcohol 2.20E-02 1in 14 samples 2.10E-01 YES
In-Hexane 1.20E-03 2 in 14 samples 2.52E-03 YES
Tetrachloroethene 5.68E-03 7 in 20 samples 9.68E-02 YES
Toluene 1.32E-03 3in 14 samples 6.19E-02 YES
Benzaldehyde 3.31E+01 12 in 14 samples 8.12E+01 YES
Diesel Range Organics (DRQ) 2.54E+02 14 in 14 samples 2.82E+03 YES

2.3.3 Hypothesis Testing of Diesel Range Organic Concentrations

Hypothesis testing is the preferred method for comparing site versus background concentrations
provided that sufficient site and background data are available. At least 10 detected observations
are required to conduct statistical hypothesis tests comparing detections within the study area to
the background concentrations measured in the background area. The appropriate statistical tests
were selected according to the distribution of the datasets, frequency of nondetects, and the
presence of multiple detection limits. Next, the central tendencies of the site and background
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datasets were compared. The Gehan form of the Wilcoxon Rank Sum (WRS) test was used to
address the high frequency of non-detect values and multiple detection limits. Finally, the upper
tails of the on-site and background datasets were compared using Box and Q-Q plots generated
using ProUCL (Appendix 2.3-1). Based on the results of the visual inspection, ProUCL was
used to identify outliers in the data set for DRO in sediments (USEPA, 2013b, 2013c).

The null hypothesis for the comparison tests was “site concentrations do not exceed background
concentrations” (i.e, Form 1 of the null hypothesis). In hypothesis testing, the p-value is a
measure of how much evidence there is in support the test result, compared to chance alone. The
p-value is compared to the desired significance level to test the null hypothesis. In this
evaluation, the significance level was set to equal 0.05 (5%); meaning that if the p-value is lower
than 0.05, there is a 5% chance of incorrectly rejecting the null hypothesis. In other words, if the
reported p-value is smaller than the desired significance level (0.05), there is statistical evidence
that site concentrations exceed background. The Gehan test for central tendency was conducted
for DRO; the results indicated that concentrations of DRO in sediments sampled in the spill area
of Willard Bay State Park are consistent with the distribution of DRO concentrations measured
in the background area. The analysis generated a p-value of 0.5 leading to the conclusion that
the null hypothesis should not be rejected. The results of the Gehan test can be found in
Appendix 2.3-1.

While the Gehan test indicated that there is no statistical difference between the distributions of
DRO concentrations in the spill area and those in background, visual inspection of the Q-Q and
Box plots for DRO indicate that the upper tails of the concentrations measured in the spill area
differ from the upper tails of the background data. The plots are included in Appendix 2.3-1.
Subsequent outlier testing using ProUCL indicated 8 potential outliers in the study area data.
Table 2.3-5 lists the concentrations identified as outliers along with the sample identification
number (Sample ID). The locations of these samples can be found on Figure 1-3. The results of
the outlier analysis are included in Appendix 2.3-1.

Table 2.3-5: DRO Samples in Sediment Identified as Outliers by ProUCL

DRO OQutlier Concentrations DRO BTV
Sample ID % of Qutlier
ue/ke me/kg me/kg Concentration
(C52-55-02 7.32E+05 7.32E+02 2.54E+02 0.03%
C52-55-03 1.42E+06 1.42E+03 2.54E+02 0.02%
WP1-55-03 1.04E+06 1.04E+03 2.54E+02 0.02%
WP2-55-02 4.91E+05 4.91E+02 2.54E+02 0.05%
WP2-55-03 5.80E+05 5.80E+02 2.54E+02 0.04%
WP2-55-12 4.38E+05 4.38E+02 2.54E+02 0.06%
(CS3-55-B-01-R (Full Suite) 6.43E+05 6.43E+02 2.54E+02 0.04%
CS2-55-B-03-R (PAH, DRO) 2.82E+06 2.82E+03 2.54E402 0.01%
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3.0 EXPOSURE ASSESSMENT

The exposure assessment process quantifies the magnitude, frequency, and duration of exposure
for those populations and pathways selected for quantitative evaluation in the conceptual site
model (CSM) (Figure 3-1). To quantify exposures, where appropriate and sufficient data are
available, statistically representative concentrations were estimated for COPCs present in
impacted environmental media. In instances where a statistically viable dataset is not available
for a given constituent, the HHRA defaults to use of the MDC as the effective EPC.

3.1  Conceptual Site Model

An evaluation of the potential human health risks posed by a site requires the identification of
populations that may be exposed to site-related chemicals and to determine the routes by which
these exposures may occur. The CSM (Figure 3-1) provides the basis for a comprehensive
evaluation of the potential risks to human health by identifying the mechanisms through which
receptors may be exposed to residual COPCs at a site. The CSM traces the COPCs identified at
a site in a logical migration from their source(s) through various release mechanisms and
exposure routes to potentially affected receptors.

The study area occurs wholly within the Willard Bay State Park. The primary source of
contamination stems from the pipeline releases. Secondary sources include surface water and
sediment. These latter two media comprise the contact media assessed within the context of this
risk assessment. Ambient air may be compromised either through the suspension of
contaminated dust particles by the erosive action of wind on surficial substrates or through the
phenomenon of volatilization. The presence of vegetation, the moisture content of impacted
sediments and the low concentrations and incidence of volatile organic compounds in the study
area suggest that quantification of the ambient air inhalation pathways will not be significant for
the purposes of risk management decision-making. That is, the extant risk or hazard associated
with these pathways is likely to be one or more orders of magnitude less significant than those
associated with ingestion. Consequently, inhalation of ambient air has not been quantified
within the context of the HHRA. The omission of these pathways is addressed within the
Uncertainty Analysis (Section 6.0).

All data from representative contact media (i.e., sediment and surface water) have been pooled
and the study area is represented as a single discrete exposure unit. The combination of data into
one larger exposure unit is predicated on the low variability within and across the study area and
the generation of a more robust dataset, associated with increased levels of statistical
defensibility.
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3.1.1 Sources and Transport Mechanisms

Primary, secondary, and tertiary sources of contaminants are listed in the CSM (Figure 3-1).
Sources include environmental matrices (e.g., soil, water, air) where COPCs can be found.
COPCs may migrate from their primary source to secondary and tertiary sources. This HHRA
evaluates COPCs that may be associated with the diesel fuel release from an 8-inch petroleum
pipeline into an adjacent surface water channel and surrounding wetland complexes within the
Willard Bay State Park (hereinafter referred to as the study area). Immediately following the
spill, the majority of the volatile components of the diesel fuel are expected to have transformed
into the gaseous phase and dissipated into the ambient air. Some of the diesel fuel was adsorbed
on suspended material in the study area surface water and was deposited as sediment. Although
remediation efforts have been carried out by Chevron to minimize the impact of the diesel fuel
on the study area and Willard Bay Reservoir, residual COPCs may remain in surface water and
sediment within the study area.

3.1.2 Sediment

Potentially resulting from the deposition of the diesel fuel related compounds into the study area,
COPCs have been detected in sediment samples. As a result, sediments serve as potential
sources for direct exposure via incidental ingestion and dermal contact. Due to the water levels
in the study area and timeframe since the initial release, inhalation exposure (via airborne dust
and vapors in ambient air) is a potentially complete pathway but insignificant and not addressed
quantitatively in the HHRA. This exclusion is addressed within the context of the Uncertainty
Analysis (Section 6). It should be noted that to be health protective, sediment samples are
generally considered soils, as sediment can become soil depending on natural processes (e.g.,
seasonal fluctuation of water levels).

3.1.3 Surface Water

Although remediation efforts have been carried out to minimize the impact of diesel fuel on the
study area and Willard Bay Reservoir, COPCs may remain present in surface water, especially in
the study area. Potential exposure pathways to surface water include direct exposure via
incidental ingestion and dermal contact. Due to the timeframe since the initial release, inhalation
exposure (via vapors in ambient air) is a potentially complete pathway but insignificant and not
quantitatively assessed in the HHRA. This exclusion is addressed within the Uncertainty
Analysis (Section 6).

3.1.4 Ambient Air

COPC:s in surface water and exposed sediment can become airborne through the volatilization of
chemicals in air and the entrainment of soil particles in air due to disturbance of sediment by
wind or mechanical means. Due to the water levels in the study area and timeframe since the
initial release, inhalation exposure (via airborne dust and vapors in ambient air) is a potentially
complete pathway but insignificant and not accessed in the HHRA. This exclusion is assessed
within the context of the Uncertainty Analysis (Section 6).

3.1.5 Complete Exposure Pathways

The CSM, presented in Figure 3-1, presents a graphical representation of the complete exposure
pathways associated with the site under current conditions and future potential land use options.
The consideration of a residential family has been included as a conservative measure for the
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baseline assessment. It is recognized that residential development in the study area is unlikely;
however, the inclusion of this receptor population allows for the consideration of specific
institutional or land use controls to be identified and implemented, if necessary, to preclude
certain exposures and limit land use. As required in the face of uncertainty, the exposure
assessment, like the overall risk assessment process, takes a conservative approach in the
baseline assessment.

The primary exposure routes associated with sediment and surface water contact include
ingestion and dermal contact.

The receptor populations under current land use include:
e On-site Generic Park Workers; and
e Recreational Users (Adult and Child).

The receptor populations under future potential land uses include:
e On-site Generic Park Workers;
e Recreational Users (Adult and Child); and
e Residents (Adult and Child).

Complete exposure pathways quantified within the Risk Characterization are indicated within
Figure 3-1 as closed (black) circles. Potentially complete exposure pathways, deemed
insignificant for the purposes of pragmatic risk-based decision-making, are indicated by an open
(white) circle.
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Figure 3-1
Conceptual Exposure Model
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3.2  Exposure Quantification

This section provides the standard equations for estimating human intake associated with the
selected exposure pathways. The equations, exposure parameters, and parameter values were
taken from USEPA’s Risk Assessment Guidance for Superfund (RAGS) (USEPA 1989 and
USEPA 2004); USEPA’s Supplemental Guidance for Developing Soil Screening Levels at
Superfund Sites (USEPA 2002); and the USEPA’s Exposure Factors Handbooks (USEPA 2008,
2011a). When specific parameters are not available from these guidance documents, site-
specific assumptions were made based on best professional judgment. The receptor-specific
exposure parameters and values are presented in Section 3.2.1. The intake equations and the
resulting intake factors (for ingestion and dermal exposure), which were used to evaluate both
cancer risk and noncancer hazard, are presented in Sections 3.2.2 and 3.2.3.

3.2.1 Receptor-Specific Exposure Parameters

Unrestricted use is evaluated based on default residential exposure parameters; these are the
same as the exposure assumptions used in the development of the residential soil RSLs (USEPA
2013). For recreational use, receptor-specific exposure parameters were identified from activity
studies in the USEPA Exposure Factor Handbook (USEPA 2011a) and best professional
judgment. Exposure parameters common to multiple complete exposure pathways are
summarized in Table 3-1, and described below.

3.2.1.1 Adult and Child Residents

Exposure parameters for adult and child residents follow USEPA guidance for residential
exposures. Adult and child residents are assumed to have direct contact (ingestion and dermal)
with sediments and surface water. Common pathway intake parameters include:

Exposure Frequency: Residents are assumed to be at their place of residence daily, with the
exception of a single two-week vacation (i.e., 350 days per year) (USEPA 1991).

Exposure Duration: Residents are assumed to be exposed continuously for a period of 30 years
for adults and six years for children. Thirty years is an upper-bound (90th percentile) estimate
for residency at one address (USEPA 1989) and a child is defined as an individual between one
and six years of age (USEPA 2002).

Body Weight: A body weight of 70 kilograms (kg) was assumed for adults while 15 kg was
assumed for children (USEPA 1989 and 2011).

Averaging Time: The carcinogenic and noncarcinogenic averaging times for adults were
assumed to be 25,550 days and 10,950 days, respectively. The carcinogenic and
noncarcinogenic averaging times for children were assumed to be 25,550 days and 2,190 days,
respectively. The averaging time for noncarcinogens was calculated by multiplying the receptor-
specific exposure duration by 365 days per year (USEPA 1989).
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Table 3-1
Summary of Receptor Exposure Parameters

Population
Param eter Acronym Units Resident Recreational User TSR Source
Worker
Adult | Child Adult | Child Adult
Sediment - Dermal
Event Frequency EV events/day 1 1 1 1 1
Skin Surface Area Available For Contact SA cm? 5700 2800 5700 2800 3300 USEPA 2004 and USEPA 2002
Adherence Factor Of Sediment To Skin AF mglcmz 0.07 0.2 0.2 3.3 0.2 USEPA 2004
Sediment - Incidental Ingestion
Sediment Ingestion Rate IRgey mg/day 100 200 100 200 100 USEPA 2002
Fraction Ingested F1 dimensionless 1 1 1 1 1 Health Protective Assumption
Surface Water - Dermal
Event Frequency EV events/day 1 1 1 1 1
Skin Surface Area Available For Contact A cm’ 5700 2800 5700 2800 3300 USEPA 2004 and USEPA 2002
Event Duration  — hour/event 4 2 4 2 4
Surface Water - Incidental Ingestion
Ingestion Rate Of Surface Water [ ms | Liday [ 100 J 200 J 100 [ 200 ] 100 USEPA 2002
Common Parameters
Exposure Frequency EF days/year 350 350 32 32 223 USEPA 2002; site-specific agsumption
Exposure Duration ED years 30 6 30 6 25 USEPA 1989 and 2002
Body Weight BW kg 70 15 70 15 70 USEPA 2002
Averaging Time For Carcinogens AT, days 25550 25550 25550 25550 25550 Based on Life Expectancy of 70 years - USEPA 2002
Averaging Time For Noncarcinogens AT, days 10950 2190 10950 2190 9125 Based on Exposure Duration
Conversion Factor
Conversion Factor CF I ke/mg I 0.000001 | 0.000001 | 0.000001 | 0.000001 0.000001 I

Sources:

USEPA 1989 -RAGS Volume 1 Part A

USEPA 2002 - Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites
USEPA 2004 -RAGS Volume 1 Part E

USEPA 2011a - Exposure Fractors Handbook
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Adherence Factor: An adherence factor (AF) of sediment to skin for adults and children was
assumed to be of 0.07 milligrams per square centimeter (mg/cm?) and 0.2 mg/cm?, respectively
(USEPA 2004). The recommended weighed adherence factor for an adult is based on the 50™
percentile weighted adherence factor for gardeners (the activity determined to represent a
reasonable, high-end activity) (USEPA 2004). The recommended weighted adherence factor for
a child is based on the 95™ percentile weighted adherence factor for children playing at a day
care center (central tendency soil contact activity) or the 50" percentile for children playing in
wet soil (high-end soil contact activity) (USEPA 2004).

3.2.1.2 Adult On-Site Generic Park Worker
An adult on-site generic park worker is assumed to have direct contact (ingestion and dermal)
with sediment and surface water. Common pathway intake parameters include:

Exposure Frequency: Exposure assumptions for an adult on-site generic park worker are
assumed to be similar to those for commercial/industrial outdoor workers. Therefore, the
exposure frequency for an adult on-site generic park worker is assumed to be 225 days per year
(USEPA 2002).

Exposure Duration: Exposure assumptions for an adult on-site generic park worker are assumed
to be similar to those for commercial/industrial outdoor workers. Therefore, an adult on-site
generic park worker is assumed to be exposed continuously for a period of 25 years (USEPA
2002).

Body Weight: A body weight of 70 kg was assumed for an adult on-site generic park worker
(USEPA 1989).

Averaging Time: The carcinogenic and noncarcinogenic averaging time for an adult on-site
generic park worker is assumed to be 25,550 days and 9,125 days, respectively. The averaging
time for noncarcinogens was calculated by multiplying the exposure duration by 365 days per
year (USEPA 1989).

Adherence Factor: The adherence factor of sediment to skin for an adult on-site generic park
worker is assumed to be is 0.2 mg/cm” and is based on the 50" percentile weighted adherence
factor for utility workers (the activity determined to represent a high-end contact activity)
(USEPA 2004).

3.2.1.3 Adult and Child Recreational Users

Exposure parameters for active recreational users generally follow USEPA guidance for
residential exposures, with some modifications based on child activity studies reported in the
Exposure Factor Handbook (USEPA 2011a) that reflect frequent outdoor activity and best-
professional judgment. The active recreational use evaluation provides a more health protective
exposure scenario for children playing in creek sediment than the traditional residential use
scenario, but overall, these receptors have a significantly lessened degree of exposure than future
potential residents based on reduced exposure frequency. Active recreational users (adult and
child) are assumed to have direct contact (dermal and ingestion) with COPCs in sediment and
surface water. Common pathway intake parameters include:
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Exposure Frequency: Recreational users are assumed to be exposed continuously for 52 days per
year. This EF equates to two days/week for the warmest six months of the year. The degree of
conservatism in this parameter is significant and is expected to represent the maximum
frequency which can be reasonably attributed to a park visitor.

Exposure Duration: Exposure assumptions for recreational users are assumed to be similar to
those for residents. Therefore, recreational users are assumed to be exposed continuously for a
period of 30 years for adults and six years for children. Thirty years is an upper-bound (90th
percentile) estimate for residency at one address (USEPA 1989) and a child is defined as an
individual between one and six years of age (USEPA 2002).

Body Weight: A body weight of 70 kg was assumed for adults while 15 kg was assumed for
children (USEPA 1989 and 2008).

Averaging Time: The carcinogenic and noncarcinogenic averaging times for adults are assumed
to be 25,550 days and 10,950 days, respectively. The carcinogenic and noncarcinogenic
averaging times for children are assumed to be 25,550 days and 2,190 days, respectively. The
averaging time for noncarcinogens was calculated by multiplying exposure duration by 365 days
per year (USEPA 1989).

Adherence Factor: An adherence factor of sediment to skin for adults and children was assumed
to be of 0.02 mg/cm?” and 3.3 mg/cm?, respectively. The adherence factor for adults is based on
the commercial/industrial adult grounds keeper (USEPA 2004). The adherence factor for
children is the 95 percentile weighted adherence factor for children playing in wet soil (USEPA
2004), reflective of creek or pond sediments.

The ages associated with a child recreational user are 6-12 years and incorporate an age-
dependent adjustment factor (ADAF) of 3 for constituents which act via a mutagenic mode of
action over this time period. This age period is assumed to be realistic and sufficiently
conservative for routine access in the Park, as compared with younger ages which would invoke
use of a higher ADAF. The 30 year exposure duration associated with a recreational adult is
assumed to occur wholly as an adult, with an associated ADAF of 1. This approach is
considered sufficiently protective of routine recreational exposures for individuals over 16 years
of age. An age-adjusted approach during a thirty-year exposure duration (from birth) is
addressed within the context of a residential adult.

59



3.2.2 Sediment Intake Factors

3.2.2.1 Sediment Exposure - Incidental Ingestion

_ (EPC)(IRseq) (CF) (FI) (EF) (ED)

Intake

(BW)(AT)
where
EPC = sediment exposure point concentration (mg/kg)
IRSed = sediment ingestion rate (mg/day)
CF = conversion factor (kg/mg)
FI = fraction ingested (dimensionless)
EF = exposure frequency (days/year)
ED = exposure duration (year)
BW = body weight (kg)
ATc = averaging time for carcinogens (days)
ATn = averaging time for noncarcinogens (days)

Tables 3-2 (Residents), 3-3 (Park Workers), and 3-4 (Recreational Users) present the intake
factors for exposure via ingestion of sediment for carcinogens (including those with a mutagenic
mode of action) and noncarcinogens.
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Equations

Intake Equation

Intake =

EPC x IRseg X CF x FI x EF x ED

BW x AT

Risk and Hazard Equations

Cancer Risk =

Intake x SF,

Hazard Quotient = Intake/RfD,

Adjusted IRs based on Mutagenic Mode of Action by Scenario:

Table 3-2
Sediment Ingestion Exposure Pathway - Recreational Users

Intake Equation for Carcinogens that act via a Mutagenic Mode of Action (MOA)

Receptor IRsed_agj_mten (Mg/day) |Age @ Exposure
Adult Recreational User 43 30years
Child Recreational User 240 6years

Intake =

EPC x CF x FI x EF x IRsed_adj_MTGN
AT

Where IRseq adi mTen iS based on the following: and,
EDo«; x IR. x ADAF ADAFs
BW, Age Factor
+ EDys X IR, x ADAF 0<2 yrs 10
BW, 2<6yrs 3
+ EDe<s X IRy x ADAF | 6<16yrs
BW, 16<30yrs 1
+ EDis30x IRy x ADAF
BW,

Parameters

Recreational | Recreational
Parameters Description User User
EPC Sediment concentration (mg/kg) Chemical-specific
IRseq Sediment ingestion rate (mg/day) 100 200
IRSsed_adj MTGN Mutagenic sediment ingestion rate (mg/day) Calculated above
CF Conversion factor (kg/mg) 0.000001 0.000001
Fl Fraction ingested (dimensionless) 1 1
EF Exposure frequency (days/year) 52 52
ED Exposure duration (years) 30 6
BW Body weight (kg) 70 15
AT-cancer Averaging time (days) 25550 25550
AT-noncancer Averaging time (days) (EDx365 days/yr) 10950 2190

Notes:

c - carcinogen

NA - Not applicable, not available
RfDo - Oral reference dose (mg/kg-day)

nc - noncarcinogen
NE - Not Established

SF, - Oral cancer slope factor (mg/kg-day)* A/C - Adult/Child

EPA Default Exposure Factors utilized unless where otherwise noted. Toxicity values obtained from the April 2012 EPA Regional Screening Levels Table.

EPC - exposure point concentration
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Sediment Ingestion Exposure Pathway - On-Site Generic Worker

Table 3-3

Equations
Intake Equation
Intake = EPCx IR,y x CFx FIx EFx ED
BW x AT
Risk and Hazard Equations
Cancer Risk = Intake x SF,
Hazard Quotient = Intake/RfD,
Parameters
et On-Site Generic
Parameters Description Worker
EPC Sediment concentration (mg/kg) Chemical-specific
IRccq Sediment ingestion rate (mg/day) 100
IRS;cd_adj mTaN Mutagenic sediment ingestion rate (mg/day) Calculated above
CF Conversion factor (kg/mg) 0.000001
Fl Fraction ingested (dimensionless) 1
EF Exposure frequency (days/year) 225
ED Exposure duration (years) 25
BW Body weight (kg) 70
AT-cancer Averaging time (days) 25550
AT-noncancer Averaging time (days) (EDx365 days/yr) 9125
Notes:

¢ -carcinogen

NA - Not applicable, not available

RfD, - Oral reference dose {mg/fkg-day)

SF_ - Oral cancer slope factor {mg/kg-day)™

EPA Default Exposure Factors utilized unless where otherwise noted. Toxicity values obtained from the November 2013 EPA Regicnal Screening Levels Table.

nc- noncarcinogen
NE - Not Established

EPC - exposure point concentration
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Equations
Intake Equation

Sediment Ingestion Exposure Pathway - Recreational User

Table 3-4

Intake Equation for Carcinogens that act via a Mutagenic Mode of Action (MOA)

EPC x CF x Fl x EF x IR;ed ad_MTGN

and,
EDy, x IR. x ADAF ADAFs
BW, Age Factor
ED,.; x IR. x ADAF 0<2 yrs 10
BW, 2<6 yrs 3
EDg15 X IR, x ADAF 6<16 yrs 3
BW, 16=30yrs 1

EDyes0x IR, X ADAF

Intake = EPCx IR¢,y x CFx Flx EFx ED Intake =
BW x AT
Risk and Hazard Equations Where,
Cancer Risk = Intake x SF, IRycd_adj mran =
Hazard Quotient = Intake/RfD,
Adjusted IRs based on Mutagenic Mode of Action by Scenario:
Recentor IR.cq_ad) mron (Mg/day)
ED A/C=30/6 |[EDA/C =1/1 |Age @ Exposure
Adult Recreational User 490 1.43 30 years
Child Recreational User 427 40.00 6 years
Parameters
Adult Child
Parameters Description Recreation] Recreational
al User User
EPC Sediment concentration (mg/kg) Chemical-specific
IRseq Sediment ingestion rate (mg/day) 100 200
IRS.cq adj Mren Mutagenic sediment ingestion rate (mg/day) Calculated above
CF Conversion factor (kg/mg) 0.000001 0.000001
Fl Fraction ingested (dimensionless) 1 1
EF Exposure frequency (days/year) 52 52
ED Exposure duration (years) 30 6
BW Body weight (kg) 70 15
AT-cancer Averaging time (days) 25550 25550
AT-noncancer Averaging time (days) (EDx365 days/yr) 10950 2190
Notes:

c - carcinogen

NA - Not applicable, not available
RfD.- Oral reference dose {(mg/kg-day)
SF, - Oral cancer slope factor {mg/kg-day)”

EPA Default Exposure Factors utilized unless where otherwise noted

nc - noncarcinogen

NE - Not Established

EPC - exposure point concentration
A/C - Adult/Child

. Toxicity values obtained from the November 2013 EPA Regional Screening Levels Table,
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3.2.2.2 Sediment Exposure — Dermal Contact

(DAevent) (EV) (ED) (EF)(SA)

pAb = (BW)(AT)

and

DAeyent = (EPC)(CF)(AF)(ABSy)
where
DAD = dermally absorbed dose (mg/kg-day)
DAevent = absorbed dose per event (mg/cm?2 — event)
EV = event frequency (events/day)
ED = exposure duration (years)
EF = exposure frequency (days/year)
SA = skin surface area available for contact (cm2)
BW = body weight (kg)
ATc = averaging time for carcinogens (days)
ATn = averaging time for noncarcinogens (days)
EPC = sediment exposure point concentration (mg/kg)
CF = conversion factor (kg/mg)
AF = adherence factor of sediment to skin (mg/cm?2)
ABSd = dermal absorption fraction (dimensionless)

Tables 3-5 (Residents), 3-6 (Park Workers), and 3-7 (Recreational Users) present the intake
factors for exposure via dermal contact with sediment for carcinogens (including those with a
mutagenic mode of action) and noncarcinogens.
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Equations
Intake Equation

DAD (mg/kg-day) =

Risk and Hazard Equations

Cancer Risk =

Hazard Quotient =

Table 3-5

Sediment Dermal Contact Exposure Pathway - Residential User

Where,

DAgyent {mg/':mz'event}:

DA yent X EV x ED x EF x SA

BW x AT

EPC x CF x AF x ABS,

Intake Equation for Carcinogens that act via a Mutagenic Mode of Action (MQOA)

Intake =

DAD % SF g5
DAD/RID ;55

Where, SFag = SF./GIABS
Where, RfD ;s = RfD, x GIABS

Adjusted DAD based on Mutagenic Mode of Action by Scenario:

SFstd]_.MTGN
Receptor
(mg-year/kg-day)
Adult Resident 1445
Child Resident 1195

EPC x ABS,x CF x EF x SFS,4; pran

Where,

SFS.ai mren =

AT
EDpes X AF,. x SA, x ADAF and,
BW, ADAFs
ED ;. X AF, x SA,. x ADAF Age Factor
BW, 0<2 yrs 10
EDyg.q6 x AF, x SA, x ADAF 226 yrs 3
BW, 6216 yrs 3
ED1gez0 X AF; x SA, x ADAF 16=30yrs 1

BW,
Exposure Parameters
. Adult Child
Parameter pafinition Resident Resident
DAD Dermally absorbed dose {mg/kg-day) Chemical-specific
DA svent Absorbed dose per event {mg/cmzfeventJ Chemical-specific
EPC Sediment exposure point concentration {mg/kg) Chemical-specific
SFS.4i mren Mutagenic sediment dermal contact factor (mg-year/kg-day) Calculated above
EV Event frequency (events/day) 1 1
ED Exposure duration (years) 30 =]
EF Exposure frequency (days/year) 350 350
SA skin surface area available for contact {em?) 5700 2800
BW Body weight (kg) 70 15
AT, Averaging time for carcinogens {days) 25550 25550
AT, Averaging time for noncarcinogens {days) 10950 2190
CF Conversion factor (kg/mg) 0.000001 0.000001
AF Adherence factar of sediment to skin {mg/cm?) 0.07 0.2
ABS, Dermal absorption fraction (dimensionless) Chemical-specific
GIABS Fraction of contaminant absorbed in gastrointestinal tract ({dimensionless) Chemical-specific

Motes:
¢ - carcinogen
NA - Not applicable, not available

RfDyz: - Absorbed reference dose (ma/fke-day)
SFsq. - Absorbed slope factor (mg/kg-day) A

nc - noncarcinogen
MNE - Not established
RfD. - Oral reference dose {mafke-day)

SF. - Oral cancer slope factor {mg/ke-day) L

AF,, AF. - soil adherence factor for adult and child, respectively
BW,, BW, - body weight for adult and child, respectively
ADAF - age dependent adjustment factor

EPA Default Exposure Factors utilized unless where otherwise noted. Toxicity values obtained from the November 2013 EPA Regional Screening Levels Table.




Equations
Intake Equation
DAD (mg/kg-day) =

Risk and Hazard Equations
Cancer Risk =

Hazard Quotient =

Exposure Parameters

Table 3-6

Sediment Dermal Contact Exposure Pathway - On-Site Generic Worker

Where,
DA, em X EVX ED x EF x SA

BW x AT

DAD x SFyge
DAD/RFD 6

Where, SF,4 = SF./GIABS
Where, RfD,;; = RfD, x GIABS

DA, ... (mg/cm’-event)= EPC x CF x AF x ABS,

On-Site Generic

Parameter Definition Worker
DAD Dermally absorbed dose (mg/kg-day) JChemical-specific
DA, ont Absorbed dose per event (mg/cm’-event) |Chemir_‘a|—speciﬁc
EPC Sediment exposure point concentration (mg/kg) !Chemical—speciﬁc
EV Event frequency (events/day) 1
ED Exposure duration (years) 25
EF Exposure frequency (days/year) 225
SA Skin surface area available for contact (em’) 3300
BW Body weight (kg) 70
AT, Averaging time for carcinogens (days) 25550
AT, Averaging time for noncarcinogens (days) 9125
CF Conversion factor (kg/mg) 0.000001
AF Adherence factor of sediment to skin [mgfcmz:l 0.2
ABS, Dermal absorption fraction (dimensionless) Chemical-specific
GIABS Fraction of contaminant absorbed in gastrointestinal tract (dimensionless) Chemical-specific

Notes:
C - carcinogen
NA - Not applicable, not available

RfDyqs - Absorbed reference dose (mg/kg-day)

SFags - Absorbed slope factor {mag/kg-day) :

nc - noncarcinogen

NE - Not established

RfD, - Oral reference dose (mg/kg-day)

SF, - Oral cancer slope factor {mg/kg-day) :

EPA Default Exposure Factors utilized unless where otherwise noted. Toxicity values obtained from the November 2013 EPA Regional Screening Levels Table.




Equations

Intake Equation

DAD (mg/kg-day) =

Risk Equation

Table 3-7

Sediment Dermal Contact Exposure Pathway - Recreational Users

DAcvent X EV x ED x EF x SA Where,

BW x AT

Intake Equation for Carcinogens that act via a Mutagenic Mode of Action (MOA)

DAevent (Mg/cm*-event) = EPC x CF x AF x ABSy

Cancer Risk = DAD x SFgs Intake = EPC x ABS4 x CF x EF x SFS,4; mToN
Where, SFags = SFo/GIABS AT
Where, and,
SFSagi mTat EDg<1g X AF, X SA, x ADAF ADAFs
Adjusted DAD based on Mutagenic Mode of Action by Scenario: Age Factor
Receptor SFS.4j_mTeNn or ED.;x AF, x SA;x ADAF 0<2yrs 10
(mg-year/kg-day) 2<6 yrs
Adult Recreational User 489 6<16 yrs 3
Child Recreational User 11088 16<30yrs 1
Exposure Parameters
Adult Child
Recreation|Recreatio
Parameter Definition al User | nal User
DAD Dermally absorbed dose (mg/kg-day) Chemical-specific
DAcvent Absorbed dose per event (mg/cmz—event) Chemical-specific
EPC Sediment exposure point concentration (mg/kg) Chemical-specific
SFSadj mTGN Mutagenic sediment dermal contact factor (mg-year/kg-day) Calculated above
EV Event frequency (events/day) 1 1
ED Exposure duration (years) 30 6
EF Exposure frequency (days/year) 52 52
SA Skin surface area available for contact (cm?) 5700 2800
BW Body weight (kg) 70 15
AT, Averaging time for carcinogens (days) 25550 25550
Atn Averaging time for noncarcinogens (days) 10950 2190
CF Conversion factor (kg/mg) 0.000001 | 0.000001
AF Adherence factor of sediment to skin (mg/cm?) 0.2 3.3
ABS4 Dermal absorption fraction (dimensionless) Chemical-specific
GIABS Fraction of contaminant absorbed in gastrointestinal tract Chemical-specific
Notes:

c - carcinogen

NA - Not applicable, not available

RfDass - Absorbed reference dose (mg/kg-day)
SFags - Absorbed slope factor (mg/kg-day)'1
EPA Default Exposure Factors utilized unless where otherwise noted. Toxicity values obtained from the April 2012 EPA Regional Screening Levels Table.

nc - noncarcinogen
NE - Not established

SF, - Oral cancer slope factor (mg/kg—day)'1

67

RfD, - Oral reference dose (mg/kg-c ADAF - age dependent adjustment factor

BW.,, BW. - body weight for adult and child, respectively

AF,, AFc - soil adherence factor for adult and child, respectively




3.2.3 Surface Water Intake Factors

3.2.3.1 Surface Water Exposure — Incidental Ingestion

DI (EPC)(IRS)(EF)(ED)

- (BW)(AT)
where
CDI = chronic daily intake (mg/kg-day)
EPC = exposure point concentration (mg/L)
IRS = ingestion rate of surface water (L/day)
EF = exposure frequency (days/year)
ED = exposure duration (year)
BW = body weight (kg)
ATc = averaging time for carcinogens (days)
ATn = averaging time for noncarcinogens (days)

Tables 3-8 (Residents), 3-9 (Park Workers), and 3-10 (Recreational Users) present the intake
factors for exposure via ingestion of surface water for carcinogens and noncarcinogens.
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Table 3-8
Surface Water Ingestion Exposure Pathway - Residential User

Equations
Intake Equation
CDI (mg/kg-day)= EPCxIRS x EFx ED
BW x AT

Risk and Hazard Equations Note: No mutagenic constituents were detected in surface water,
Cancer Risk = Intake x SF,

Hazard Quotient = Intake/RfD,

Exposure Parameters

= Adult Child
Parameter Definition Resident | Resident
CDI Chronic daily intake {(mg/kg-day) Chemical-specific
EPC Exposure point concentration (mg/L) Chemical-specific
IRS Ingestion rate of surface water (L/day) 0.05 0.05
EF Exposure frequency (days/year) 350 350
ED Exposure duration (years) 30 6
BW Body weight (kg) 70 15
AT, Averaging time for carcinogens (days) 25550 25550
AT, Averaging time for noncarcinogens (days) 10950 2190
Notes:
¢ - carcinogen nc - noncarcinogen
NA - Not applicable, not available NE - Not Established
RfD, - Oral reference dose (mg/kg-day) EPC - exposure peint concentration

SF. - Oral cancer slope factor (mg/kg-day) !

EPA Default Exposure Factors utilized unless where otherwise noted. Toxicity values obtained from the November 2013 EPA Regional Screening Levels Table.
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Table 3-9
Surface Water Ingestion Exposure Pathway - On-Site Generic Worker

Equations
Intake Equation
CDI (mg/kg-day)= EPC x IRS x EFx ED
BW x AT
Risk and Hazard Equations Note: No mutagenic constituents were detected in surface water,

Cancer Risk = Intake x SF,
Hazard Quotient = Intake/RfD,

Exposure Parameters

= On-Site Generic
Parameter Definition Worker
CDI Chronic daily intake (mg/kg-day) Chemical-specific
EPC |Exposure point concentration (mg/L) Chemical-specific
IRS Ilngestion rate of surface water (L/day) 0.05
EF IExposure frequency (days/year) 225
ED |Exposure duration (years) 25
BW |Body weight (kg) 70
AT, Averaging time for carcinogens (days) 25550
AT, Averaging time for noncarcinogens (days) 9125
Notes:
¢ - carcinogen nc - noncarcinogen
NA - Not applicable, not available NE - Not Established
RfD, - Oral reference dose (mg/kg-day) EPC - exposure point concentration

SF. - Oral cancer slope factor (mg/kg-day) !

EPA Default Exposure Factors utilized unless where otherwise noted. Toxicity values obtained from the November 2013 EPA Regional Screening Levels Table.
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Equations
Intake Equation

CDI (mg/kg-day)=

Risk and Hazard Equations

Surface Water Ingestion Exposure Pathway - Recreational User

EPCx IRS x EF x ED

BW x AT

Table 3-10

Note: No mutagenic constituents were detected in surface water,

Cancer Risk = Intake x SF,

Hazard Quotient = Intake/RfD,

Exposure Parameters

Adult Child
Parameter Definition Recreational | Recreational

User User
CDI Chronic daily intake (mg/kg-day) Chemical-specific
EPC Exposure point concentration (mg/L) Chemical-specific
IRS Ingestion rate of surface water (L/day) 0.05 0.05
EF Exposure frequency (days/year) 52 52
ED Exposure duration (years) 30 6
BW Body weight (kg) 70 15
AT, Averaging time for carcinogens {days) 25550 25550
AT, Averaging time for noncarcinogens (days) 10950 2190

Notes:
c-carcinogen

NA - Not applicable, not available

RfD, - Oral reference dose (mg/kg-day)

nc - noncarcinogen
ME - Not Established

SF, - Oral cancer slope factor (mg/ke-day) <
EPA Default Exposure Factors utilized unless where otherwise noted. Toxicity values obtained from the November 2013 EPA Regional Screening Levels Table.

EPC - exposure point concentration
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3.2.3.2 Surface Water Exposure — Dermal Contact

(DAevent) (EV) (ED) (EF)(SA)
(BW)(AT)

DAD =

If teyent < t7, then:

2 (FA) (Kp) (Cwater) (\/6 (Tevent) (tevent))

L

DAevent =

If teyent > t°, then:

t (1+ 3B+ 3B?%
DA cvns = CFA) () Coter | (3222 + 2w )

1+B (1+ B)?

where

DAD = dermally absorbed dose (mg/kg-day)

DAevent = absorbed dose per event (mg/cm?2 — event)

EV = event frequency (events/day)

ED = exposure duration (years)

EF = exposure frequency (days/year)

SA = skin surface area available for contact (cm2)

BW = body weight (kg)

ATc = averaging time for carcinogens (days)

ATn = averaging time for noncarcinogens (days)

t* = time to reach steady-state (hour) = 2.4 tevent

FA = fraction absorbed (dimensionless)

Kp = dermal permeability coefficient of compound in water (cm/hr)

Cwater = surface water concentration (mg/cm3)

tevent = lag time per event (hour/event)

tevent = event duration (hour/event)

B = ratio of permeability coefficient of a compound through the stratum corneum
relative to its permeability coefficient across the viable epidermis (ve)
(dimensionless)

Tables 3-11 (Residents), 3-12 (Park Workers), and 3-13 (Recreational Users) present the intake
factors for exposure via dermal contact with surface water for carcinogens and noncarcinogens.
Table 3-14 presents chemical- specific factors used in the calculation.

72



Table 3-11
Surface Water Dermal Contact Exposure Pathway - Residential User

Equations
Intake Equation

DAD (mg/kg-day) = DAevent X EV x ED x EF x SA Where,
BW x AT DAgyven: (Mg/cm*-event):
If tevent < t*, then: DAeyent = 2 FA X Ky X Cyater V((6 Tevent X tevent)/TT)
If teyent > t*, then: DAqyent = FA X Kp X Cuater [(tevent/(1+B)) + 2 Tevent ((1+3B+3B%) /(1 + B)* )]

Risk and Hazard Equations
Cancer Risk = DAD x SFpgs Where, SFpgs = SF./GIABS
Hazard Quotient = DAD/RfDags Where, RfDags = RfD, X GIABS

1
Exposure Parameters

Adult Child
Parameter Definition Resident | Resident
DAD Dermally absorbed dose (mg/kg-day) Chemical-specific
DAcvent Absorbed dose per event (mg/cmz—event) Chemical-specific
EV Event frequency (events/day) 1 1
ED Exposure duration (years) 30 6
EF Exposure frequency (days/year) 350 350
SA Skin surface area available for contact (cm?) 5700 2800
BW Body weight (kg) 70 15
AT, Averaging time for carcinogens (days) 25550 25550
AT, Averaging time for noncarcinogens (days) 10950 2190
GIABS Fraction of contaminant absorbed in gastrointestinal tract Chemical-specific
FA Fraction absorbed (dimensionless) Chemical-specific
Ko Dermal permeability coefficient of compound in water (cm/hr) Chemical-specific
Cuater Surface water concentration (mg/cm3) Chemical-specific
Tevent Lag time per event (hr/event) Chemical-specific
tevent Event duration (hr/event) 4 2
t* Time to reach steady-state (hr) = 2.4 Teyent Chemical-specific
B Dimensionless ratio of the permeability coefficient of a compound Chemical-specific
Notes:

Cc - carcinogen

nc - noncarcinogen

NA - Not applicable, not available

NE - Not established

RfDags - Absorbed reference dose (mg/kg-day)
RfDo - Oral reference dose (mg/kg-day)
SFass - Absorbed slope factor (mg/kg-day)™
SFo - Oral cancer slope factor (mg/kg-day)'1

EPA Default Exposure Factors utilized unless where otherwise noted. Toxicity values obtained from the April 2012 EPA Regional Screening Levels Table.

73



Table 3-12

Surface Water Dermal Contact Exposure Pathway - On-Site Generic Worker

Equations
Intake Equation

DAD (mg/kg-day) =

Risk Equation

DAcyent X EV x ED x EF x SA Where,

BW x AT DAevent (Mg/cm*-event):

If tevent < t*, then: DAevent = 2 FA X Kp X Cwater \/((6 Tevent X tevent)/n)

If tevent > t*, then: DAevent = FA X Kp X Cwater [(tevent/(1+B)) + 2 Tevent ((1+3B+3B%)/(1 + B)* )]

Cancer Risk = DAD x SFags Where, SFSFo/GIABS

Hazard Quotient = DAD/RfDags Where, RfDpgs = RfD, x GIABS
Exposure Parameters’
Parameter Definition On-Site Generic Worker
DAD Dermally absorbed dose (mg/kg-day) Chemical-specific
DA.vent Absorbed dose per event (mg/cmz—event) Chemical-specific
EV Event frequency (events/day) 1
ED Exposure duration (years) 25
EF Exposure frequency (days/year) 225
SA Skin surface area available for contact (sz) 3300
BW Body weight (kg) 70
AT, Averaging time for carcinogens (days) 25550
AT, Averaging time for noncarcinogens (days) 9125
GIABS Fraction of contaminant absorbed in gastrointestinal tract (dimensionless) Chemical-specific
FA Fraction absorbed (dimensionless) Chemical-specific
Kp Dermal permeability coefficient of compound in water (cmm/hr) Chemical-specific
Cuwater Surface water concentration (mg/cma) Chemical-specific
Tevent Lag time per event (hr/event) Chemical-specific
tevent Event duration (hr/event) 4
t* Time to reach steady-state (hr) = 2.4 Toyent Chemical-specific
B Dimensionless ratio of the permeability coefficient of a compound through Chemical-specific
Notes:

c - carcinogen

nc - noncarcinogen

NA - Not applicable, not available

NE - Not established

RfDass - Absorbed reference dose (mg/kg-day)

RfD, - Oral reference dose (mg/kg-day)

SFass - Absorbed slope factor (mg/kg-day)™

SF, - Oral cancer slope factor (mg/kg-day)'1

EPA Default Exposure Factors utilized unless where otherwise noted
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Table 3-13

Surface Water Dermal Contact Exposure Pathway - Recreational User

Equations
Intake Equation

DAD (mg/kg-day) =

Where,

DA.yent X EV x ED x EF x SA DAgyven: (Mg/cm’-event):

BW x AT

Risk and Hazard Equations

Cancer Risk =

Hazard Quotient =

1
Exposure Parameters

Where, SFags = SFo/GIABS
Where, RfDags = RfD, X GIABS

DAD x SFABS
DAD/RfDpgs

If tevent < t*r then: DAevent =2FAX Kp X Cwater V((6 Tevent X tevent)/T[)
If tevent > t*; then: DAevent = FA X Kp X Cwater [(tevent/( 1+B)) + 2 Tevent ((1+3B+3Bz)/(1 + B)z )]

Adult Child
Parameter Definition Recreatio|Recreatio
nal User | nal User
DAD Dermally absorbed dose (mg/kg-day) Chemical-specific
DAcvent Absorbed dose per event (mg/cmz—event) Chemical-specific
EV Event frequency (events/day) 1 1
ED Exposure duration (years) 30 6
EF Exposure frequency (days/year) 52 52
SA Skin surface area available for contact (sz) 5700 2800
BW Body weight (kg) 70 15
AT, Averaging time for carcinogens (days) 25550 25550
AT, Averaging time for noncarcinogens (days) 10950 2190
GIABS Fraction of contaminant absorbed in gastrointestinal tract Chemical-specific
FA Fraction absorbed (dimensionless) Chemical-specific
Kp Dermal permeability coefficient of compound in water (cm/hr) Chemical-specific
Cuwater Surface water concentration (mg/cm3) Chemical-specific
Tevent Lag time per event (hr/event) Chemical-specific
tevent Event duration (hr/event) 4 2
t* Time to reach steady-state (hr) = 2.4 Teyvent Chemical-specific
B Dimensionless ratio of the permeability coefficient of a compound Chemical-specific
Notes:

Cc - carcinogen

nc - noncarci nogen

NA - Not applicable, not available

NE - Not established

RfDass - Absorbed reference dose (mg/kg-day)

RfD, - Oral reference dose (mg/kg-day)

SFags - Absorbed slope factor (mg/kg-day)'1

SF, - Oral cancer slope factor (mg/kg-day)

EPA Default Exposure Factors utilized unless where otherwise noted. Toxicity values obtained from the April 2012 EPA Regional Screening Levels Table.
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Surface Water Dermal Contact Exposure Pathway - Chemical Specific Parameters

Table 3-14

Chemical®

tevent

(hr)

FA

1,1’-Biphenyl

~

1,2,4,5-Tetrachlorobenzene

~

1,2,4-Trichlorobenzene

~

1,2-Dichlorobenzene

~

1,3,5-Trinitrobenzene

1,3-Dichlorobenzene

1,3-Dinitrobenzene

1,4-Dichlorobenzene

1,4-Dinitrobenzene

1,4-Naphthoquinone

1,4-Phenylenediamine

~

1-Chloronaphthalene

~

1-Naphthylamine

7.70E-03

2,3,4,6-Tetrachlorophenol

~

2,4,5-Trichlorophenol

~

2,4,6-Trichlorophenol

~

2,4-Dichlorophenol

2.10E-02

2,4-Dimethylphenol

1.10E-02

2,4-Dinitrophenol

1.50E-03

2,4-Dinitrotoluene

3.10E-03

2,6-Dichlorophenol

~

L|[O|O|O

A

2,6-Dinitrotoluene

2.10E-03

o

2-Acetylaminofluorene

1.20E-02

0.1

2-Chloronaphthalene

~

-

2-Chlorophenol

8.00E-03

(@)

2-Methylphenol

~

?

P Ll

2-Naphthylamine

8.10E-03

2-Nitroaniline

~

2O

P

2-Nitrophenol

4.00E-03

2 |O

P Ll

2-Picoline

~

3&4-Methylphenol

7.80E-03

o

3,3’-Dichlorobenzidine

1.30E-02

0.1

3,3’-Dimethylbenzidine

3.60E-03

o

3-Methylcholanthrene

~

A

3-Nitroaniline

~

4,6-Dinitro-2-methylphenol

~

4-Aminobiphenyl

1.30E-02

4-Bromophenyl phenyl ether

~

4-Chloro-3-methylphenol

~

4-Chloroaniline

~

4-Chlorophenyl phenyl ether

~

4-Nitroaniline

~

4-Nitrophenol

4.80E-03

5-Nitro-o-toluidine

~

7,12-Dimethylbenz(a)anthracene

~

a,a-Dimethylphenethylamine

~

Acetophenone

~

alpha-Terpineol

~

Aniline

1.90E-03

Aramite

~

Atrazine

~

Azobenzene

~

Benzaldehyde

~

14

Benzidine

1.10E-03

Benzoic acid

5.70E-03

Benzyl alcohol

~

e -

Bis(2-chloroethoxy)methane

~

Bis(2-chloroethyl) ether

1.80E-03

Bis(2-chloroisopropyl) ether

~

P Ll

Bis(2-ethylhexyl) phthalate

~

bis(2-ethylhexyl)adipate

~

Butyl benzyl phthalate

~

Caprolactam
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Table 3-14 continuted

Surface Water Dermal Contact Exposure Pathway - Chemical Specific Parameters

Chemical®

Tevent

(hr)

FA

Carbazole

~

Chlorobenzilate

Diallate

Dibenzofuran

Diethyl phthalate

4.5 3.90E-03

Dimethoate

~ ~

Dimethyl phthalate

~ ~

Dimethylaminoazobenzene

4.68 9.50E-02

Di-n-butyl phthalate

~ ~

Di-n-octyl phthalate

~ ~

Dinoseb

~ ~

Diphenylamine

~ ~

Disulfoton

Ethyl methanesulfonate

Famphur

Hexachlorobutadiene

~ ~

Hexachlorocyclopentadiene

~ ~

Hexachloroethane

5.44 3.00E-02

Hexachlorophene

~ ~

Hexachloropropene

~ ~

Isodrin

~ ~

Isophorone

1.52 3.40E-03

Isosafrole

~ ~

Kepone

~ ~

Methapyrilene

~ ~

Methyl methanesulfonate

~ ~

n-Decane

~ ~

Nitrobenzene

~ ~

Nitroquinoline-1-oxide

~ ~

N-Nitrosodiethylamine

0.8 1.00E-03

o

0.33

=

N-Nitrosodimethylamine

~ ~

14

14

N-Nitroso-di-n-butylamine

1.97 3.80E-03

0.82

N-Nitrosodiphenylamine

~ ~

|10

|

N-nitrosodipropylamine

~ ~

?

?

N-Nitrosomethylethylamine

~ ~

14

14

N-Nitrosomorpholine

1.14 1.80E-04

0.48

N-Nitrosopiperidine

23.6 2.90E-05

O |10

9.83

N-Nitrosopyrrolidine

~ ~

A

n-Octadecane

~ ~

0,0,0-Triethyl phosphorothioate

~ ~

o-Toluidine

1.02 3.00E-03

0.42

Parathion, ethyl

10.97 1.30E-02

4.57

0.9

Parathion, methyl

10.97 1.30E-02

4.57

0.9

Pentachlorobenzene

~ ~

Pentachloronitrobenzene

11.6 4.20E-02

4.83

0.9

Pentachlorophenol

Phenacetin

~ ~

Phenol

0.86 4.30E-03

Phorate

~ ~

Pronamide

~ ~

Pyridine

~ ~

Quinoline

~ ~

Safrole

2.08 1.10E-02

Tetraethyl dithiopyrophosphate

~ ~

Thionazin

~ ~

Total Dimethylnaphthalenes

~ ~

Total Trimethyl naphthalenes

1-Methylnaphthalene

2-Methylnaphthlene
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Table 3-14 continuted

Surface Water Dermal Contact Exposure Pathway - Chemical Specific Parameters

t* Ko Caenn FA
Chemical® (hr) (cm/hr) (hr)
Acenaphthene ~ ~ ~ ~
Acenaphthylene ~ ~ ~ ~
Anthracene ~ ~ ~ ~
Benzo(a)anthracene 8.53 4.70E-01 2.8 2.03 1
Benzo(a)pyrene 11.67 7.00E-01 4.3 2.69 1
Benzo(b)fluoranthene 12.03 7.00E-01 4.3 2.77 1
Benzo(g,h,i)perylene ~ ~ ~ ~
Benzo(k)fluoranthene ~ ~ ~ ~
Chrysene 8.53 4.70E-01 2.8 2.03 1
Dibenz(a,h)anthracene 17.57 1.50E+00 9.7 3.88 0.6
Fluorene ~ ~ ~ ~
Hexachlorobenzene 16.21 1.30E-01 0.9 4.22 0.9
Indeno(1,2,3-cd)pyrene 16.83 1.00E+00 6.7 3.78 0.6
Indene ~ ~ ~ ~
Naphthalene 1.34 4.70E-02 0.2 0.56 1
Phenanthrene 4.11 1.40E-01 0.7 1.06 1
Pentachlorophenol 13.82 3.90E-01 2.5 3.33 0.9

Pyrene

~

Notes:

~ - Data not available

1Chemical-specific data for SVOCs and PAHs; no data available for VOCs.

EPA Default Exposure Factors utilized unless where otherwise noted.

EPA. 2004. RAGS PartE. Supplemental Guidance for Dermal Risk Assessment. July.
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4.0 DOSE-RESPONSE ASSESSMENT

This section provides information regarding the potential for health risks from exposure to
chemicals detected at the Willard Bay Study Area. Specifically, this section provides a
quantitative estimate of the relationship between exposure and severity or probability of human
biological effects for the COPCs identified in Section 2. Section 4.1 identifies carcinogenic
toxicity values for potentially carcinogenic COPCs evaluated in the risk assessment. Section 4.2
describes how dose-response, or toxicity values, are established and used to assess exposure to
noncarcinogenic COPCs.

In accordance with USEPA’s Superfund guidance hierarchy of sources to identify dose-response
values (USEPA 2003), and consistent with the development of the RSLs (USEPA 2011b),
relevant carcinogenic and noncarcinogenic dose-response values for this HHRA were obtained
from the following sources (in descending order of preference):

1) Tier 1 — USEPA’s Integrated Risk Information System (USEPA 2013);

2) Tier 2 — USEPA’s Provisional Peer Reviewed Toxicity Values (USEPA 2013);

3) Tier 3 — Other Toxicity Values: This includes additional USEPA and non-USEPA sources of
toxicity information. Priority is given to those sources of information that are the most
current, transparent and peer-reviewed. Since the 2003 guidance does not rank the Tier 3
sources, the USEPA created a hierarchy among these sources in development of the RSLs
(USEPA 2013) as follows:

1) The Agency for Toxic Substances and Disease Registry (ATSDR),

i1) The Cal/EPA OEHHA’s Chronic Reference Exposure Levels (RELSs),
ii1) PPRTV Appendix Screening Toxicity Values, and

iv) Health Effects Assessment Summary Tables (HEAST) Toxicity Values.

4.1 Carcinogenic Constituents

The incremental lifetime cancer risk (ILCR) attributed to a carcinogen is calculated as a product
of the daily intake (mg/kg-d) and the cancer slope factor (CSF). USEPA's model of
carcinogenesis assumes the relationship between exposure to a carcinogen and cancer risk is
linear over the entire dose range, except at very high doses (USEPA 1989). This linearity
assumes there is no threshold-of-exposure dose below which harmful effects will not occur.
Because of this, carcinogenic effects are considered to be cumulative within and across all
relevant pathways and within age groups when considering lifetime exposures. The CSFs for the
COPCs evaluated in this report are presented in Table 5.2-1a through Table 5.2-13c in the
calculation appendix. Although no dermal CSFs are available from the sources identified above,
the USEPA has devised a method for making route-to-route (oral-to-dermal) extrapolations for
systemic effects (USEPA 2004), as described in Section 4.3 below.

4.1.1 Carcinogens with Mutagenic Mode of Action

There are numerous carcinogenic modes of action (MOAs), including but not limited to
inhibition of cell death, immune suppression, and mutagenicity, that may cause chemical
exposures to differentially affect a particular population segment or life stage. The USEPA has
evaluated cancer risks associated with childhood (early-life) exposures, and has developed
specific guidance on potency adjustments for carcinogens acting through a mutagenic MOA
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(USEPA 2005a and b). USEPA guidance recommends an approach for modifying toxicity
estimates from chronic studies to address the potential for differential risk of early-life
exposures. For example, vinyl chloride and BaP are two of the chemicals detected in the study
area that USEPA has identified as having a mutagenic MOA for carcinogenicity and for which
the use of default age-dependent adjustment factors (ADAFs) is recommended in quantitative
risk assessment (USEPA 2005a and b, 2011b). Since this HHRA includes evaluation of child
receptors under residential and recreational land uses, ADAFs are used for evaluating the
potential risk associated with mutagenic COPCs during early-life exposure. Consistent with the
ADAFs proposed in the USEPA guidance (2005b), cancer risk includes:

e A 10-fold adjustment for exposures before 2 years of age (i.e., spanning a 2-year time
interval from the first day of birth up until a child’s second birthday);

e A 3-fold adjustment for exposures between 2 and <16 years of age (i.e., spanning a 14-
year time interval from a child’s second birthday up until their sixteenth birthday), and

¢ No adjustment for exposures after turning 16 years of age.

Willard Bay Study Area COPCs identified by the USEPA as having a mutagenic mode of action
include:

7,12-Dimethylbenz(a)anthracene,
Benzo(a)anthracene,
Benzo(a)pyrene,

Methylene Chloride, and

Vinyl Chloride.

Diesel itself may contain mutagenic components, but the quantitative point estimates of risk
within the HHRA are predicated on the individual detected constituents from the investigation
area. Data to describe DRO presence considers this target analyte as a mixture. These data are
evaluated as an important, corroborating line of evidence in the HHRA; however, to eliminate
the potential for double-counting of risk, the quantitative estimates which underpin the Risk
Characterization are predicated solely on the individual constituent analytical results.

4.2 Noncarcinogenic Constituents

For the noncarcinogenic effects of specific constituents, USEPA assumes a dose exists below
which no adverse health effects will be seen (USEPA 1989). Below this "threshold" it is
believed that exposure to a chemical can be tolerated without adverse effects. Adverse effects
manifest only when physiologic protective mechanisms are overcome by exposure to doses
above the threshold. For assessment of hazard, a chemical-specific reference value dose (RfD),
is derived. The RfD, expressed in units of milligrams per kilogram-day (mg/kg-d), represents
the daily oral intake of a constituent (averaged over a year) per kilogram of body weight that is
below the effect threshold for the constituent. While hazard is assumed to be additive within and
across pathways in the baseline assessment, hazard indices may be segregated by target organ
system effect/endpoint. The USEPA assumes noncarcinogenic exposure doses are not
cumulative from age group to age group over a lifetime of exposure (USEPA 1989). Dermal
RfDs are derived from oral RfDs, as described in Section 4.3. Surrogate compounds for
hydrocarbon fractions are addressed in Section 4.2.1.
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4.2.1 Noncarcinogenic Evaluation of Total Petroleum Hydrocarbon Mixtures

Utah’s Total Petroleum Hydrocarbon (TPH) fractionation approach involves separating
petroleum-based constituents into specific fractions based on similar chemical and physical fate
and transport characteristics, as outlined in the Guidelines for Utah’s Corrective Action Process
for Leaking Underground Storage Tank Sites (UDEQ 2005). The Total Petroleum Hydrocarbon
Criteria Working Group (TPHCWG 1999) provides the technical basis for identification of
fraction-specific RfDs. The RfDs identified by Utah DEQ for each TPH carbon range, and the
chemical surrogates from which they were derived, are shown in Table 4-1.

Table 4-1. Utah DEQ Recommended TPH Fraction Reference Doses (2005)

Equivalent Oral RfD Surrogate
Carbon Number (mg/kg-day)

Aliphatic Fractions

>5-6 and >7-8 0.06 n-hexane, heptane
>9-10, >11-12 0.1 nonane, undecane
Aromatic Fractions

>9-10 0.04 1,3,5-trimethylbenzene

The analytical ranges for TPH detected in sediment at the Willard Bay Study Area are consistent
with those presented in Table 4-1 (aliphatic fractions 5-6, 7-8, 9-10, and 11-12 and aromatic
fraction 9-10). Sediment samples were analyzed for pertinent carbon fractions. Mixtures were
assessed separately for aliphatics and aromatics due to the variation in environmental behavior
between these two chemical groups. Toxicity values presented in Table 4-1 were used for the
analytical ranges, as noted above. To avoid the phenomenon of double counting, with respect to
hazard indices, the assessment of hazard associated with receptor population exposure to
hydrocarbon fractions was limited to an assessment within the context of the Uncertainty
analysis. Quantitative point estimates of hazard attributable to the fractional analysis are not
reflected in the Risk Characterization, but are helpful in an understanding of the distribution of
the fractions within the study area.

4.3 Route-To-Route Extrapolation

Ideally, route-specific toxicity factors account for dosimetry information on the dose-response
relationship for systemic effects from the absorbed dose. In the absence of dermal toxicity
factors, USEPA has devised a method for making route-to-route (oral-to-dermal) extrapolations
for systemic effects (USEPA 2004). Using absorption efficiency information from oral
administration studies, toxicity factors are adjusted to represent the absorbed dose rather than the
administered dose. When gastrointestional absorption of a chemical in the critical study is poor
(e.g, 10%), the absorbed dose is much smaller than the administered dose. To account for this,
the RfDs and CSFs are multiplied or divided, respectively, by the recommended gastrointestinal
(GI) absorption values (ABSGI). The USEPA does not recommend specific ABSGI values for
many constituents, including the VOCs and PAHs. TechLaw has followed the procedures for
dermal risk assessment as outlined in USEPA 2004.
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5.0 RISK CHARACTERIZATION

Potential health risks for five discrete receptor populations (i.e., adult recreational users, child
recreational users, adult residents, child residents, and an adult Park Ranger) were estimated
using USEPA risk characterization methodologies.

Risk characterization, the final step in the risk quantification process, combines data from the
conceptual site model, the results of sampling impacted environmental media, the exposure
assessment, and the dose-response assessment to estimate the potential carcinogenic and
noncarcinogenic health impacts from exposure to COPCs at Willard Bay State Park. The
USEPA (1989) states that for carcinogens “risks are estimated as the incremental probability of
an individual developing cancer over a lifetime as a result of exposure to the potential
carcinogen.” The risk from potential carcinogenic effects resulting from exposure to site-related
COPCs is presented as a total risk for the receptor population, summed over all COPCs and
applicable pathways. This total risk represents an upper-bound estimate of the incremental
cancer probability (i.e., the incremental probability above that of an individual getting cancer for
reasons other than the chemical exposure) for individuals who may be exposed to site-related,
potentially carcinogenic, COPCs in Willard Bay State Park. The hazard associated with
potential noncarcinogenic health effects is presented as the hazard index (HI), which is the ratio
of the site-related dose of a chemical to the maximum acceptable dose. Section 5.1 describes the
methodology used to characterize potential carcinogenic and noncarcinogenic risks. Section 5.2
summarizes the risks and hazards calculated for Willard Bay State Park.

5.1  Quantitative Risk Characterization Methodology

As discussed above, health risk assessments use two different values to evaluate potential health
impacts: the total cancer risk and the HI. The total cancer risk is compared to a range of
acceptable probabilities to determine whether the potential risk poses an unacceptable cancer
health risk. The USEPA currently uses a total cancer risk of 1 in 1,000,000 (1E-06) to 1 in
10,000 (1E-04) as the range of acceptable risk (USEPA 1990, 1991). The risk that is acceptable
is dependent on site-specific characteristics including: the number of people potentially exposed,
the likelihood of exposure, the chemicals driving the risk, the uncertainties driving risk, the
current and future use(s) of the site, public concerns, and the decisions of local risk managers.
The HI is compared to a threshold level of 1.0 (USEPA 1989). Some site COPCs may pose both
a risk and hazard to receptors. In this HHRA, impacts stemming from these COPCs were
characterized for both types of health effects.

5.1.1 Carcinogenic Effects
At low doses, the risk of developing cancer is calculated as follows (USEPA 1989):

Risk = (CDIi)(CSFi)
where

CDIi = chronic lifetime average daily intake for COPC i (mg/kg-day)
CSFi = cancer slope factor for COPC i (mg/kg-day)”
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Chronic daily intake (CDI) values were estimated using USEPA recommended methodologies.
Intake calculations are summarized in the tables comprising Appendix 5.2-1 for surface water
ingestion, dermal contact with surface water, sediment ingestion, and dermal contact with
sediments. CSFs are presented in Section 5.0 tables as well as in Appendix 5.2-1.

If a receptor may be exposed to several carcinogens via one pathway, the following equation was
used to sum cancer risks:

Risktotal = Risk (COPC1) + Risk (COPC2) + ... Risk (COPCn)

Where:
Risktotal = total risk of cancer incidence for a given pathway
Risk (COPC1), (COPC2), (COPCn) = carcinogenic risks for individual COPCs

Similarly, if a receptor is exposed via multiple pathways, the total ILCR was calculated by
summing the pathway-specific risks:

TOtal RiSk = Risktotal, 1 + Risktotal’ 2 + . .Risktotal, n

Where

Total Risk = total incremental carcinogenic risk to a receptor in consideration of all relevant and
complete exposure pathways

Riskiotal, 1, RisKiotar, 2, Riskiotal, n = total cancer risk for individual pathways.

Chemicals with a Mutagenic Mode of Action

Mutagenic mode of action is reflected in the HHRA for those COPCs designated by USEPA as
mutagens. In general, intake rates (as illustrated below) and adherence factors were modified as
recommended by USEPA:

IRsed_adj_MTGN = [(ED()<2 x IRc x ADAF)/ BWC] + [(ED2§6 x IRc x ADAF)/ BWC]+[( ED6§16
x IRa x ADAF)/ BWaJ+[( EDs<30 x [IRa x ADAF)/ BWa]

Where:

IRS;eq adj MTGN = Mutagenic intake rate

IRa/c = Adult/child ingestion rate

ED = Exposure duration

BWa/c = Adult/child body weight

Specifically, the following modifications were made for the mutagenic COPCs impacting the
five receptors addressed in the HHRA:

e For adult recreational users, exposures were assumed to occur over a 30 year exposure
period at ages greater than 16 years old. Thus, an ADAF of 1 was applied.

e For child recreational users, exposures were assumed to occur between 6 and 16 year old.
Thus, an ADAF of 3 was applied
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e For adult residents, exposures were assumed to occur from birth to 30 years of age.
Thus, an ADAF of 10 was applied for years 0 to 2; an ADAF of 3 was applied for years 2
to 6 and 6 to 16; and an ADAF of 1 was applied for years 16 to 30.

e For child residents, exposures were assumed to occur from birth to 6 years of age. Thus,
an ADAF of 10 was applied for years 0 to 2 and an ADAF of 3 was applied for years 2 to
6.

e For a Park Ranger, exposures were assumed to occur over a 25 year period at ages greater
than 16 years of age. Thus, an ADAF of 1 was applied.

Among the detected COPCs, 7,12-Dimethylbenz(a)anthracene, Benzo(a)anthracene,
Benzo(a)pyrene, Methylene Chloride, and Vinyl Chloride work through a mutagenic mode of
action. The calculations described above are summarized in Appendix 5.2-1.

5.1.2 Noncarcinogenic Effects

The potential for health effects resulting from exposure to a noncarcinogenic COPC is evaluated
by dividing a receptor's estimated intake level by the reference dose (RfD) of the COPC (USEPA
1989). This ratio is called a Hazard Quotient (HQ). If the HQ is greater than 1.0, there may be
concern for potential noncarcinogenic health effects. As the HQ increases above unity, the level
of concern also increases; however, the relationship between the two is not linear (USEPA

1989). The HQ is calculated as follows:

HQi = CDIi/R{Di

where

HQi = hazard quotient for COPC i

CDIi = chronic average daily intake of COPC i
RfDi = reference dose of COPC i

When using the above equations to estimate potential noncarcinogenic risk, both the intake and
toxicity criteria refer to exposures of similar duration (e.g., chronic, subchronic, acute). In this
risk assessment, long-term activities of residents, recreational users, and on-site workers (park
ranger) were assessed using chronic RfDs.

In this HHRA, the receptors are exposed to more than one COPC through multiple pathways.
Thus, it is useful to sum the HQs across all COPCs and pathways. This summation results in the
value referred to as the hazard index and it also is compared to a threshold level of 1.0. In
calculating the HIs for this HHRA dose additivity was assumed for all COPCs, regardless of the
type of toxic effect produced (e.g., the hazard from chemicals causing effects on the kidney is
added to the hazard from chemicals causing effects on the liver). Specifically, the HIs were
calculated as the sum of the HQs by:

HI = HQ(COPC1) + HQ(COPC2) + ... HQ(COPCn)

Where

HI = total hazard index for a given pathway

HQ(COPCn) = hazard quotient for individual noncarcinogenic COPC
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Pathway HIs were then summed to produce a total HI specific to each receptor assessed in the
HHRA.

5.2 Health Risk Characterization for Willard Bay State Park

Tables 5.2-1 through 5.2-5 summarize the potential carcinogenic risks to adult and child
recreational users, adult and child on-site residents, and a park ranger, respectively. Tables 5.2-6
through 5.2-10 present the potential noncarcinogenic risk (hazard) for the same receptors. Risk
and hazard estimates are based on exposures to sediment and surface water and are predicated on
the reasonable maximum exposure (RME) approach as promulgated by USEPA. The RME
approach, which estimates the maximum exposure reasonably expected to occur in a population,
is intended to provide a conservative estimate of exposure within the range of possible
exposures. As such, exposure parameter values were taken from USEPA guidance and values in
common usage, such as those used in USEPA’s RSL web site (USEPA, 2013d). This approach
mirrors that used in determining potential risk and hazard to trespassers entering the exposure
unit (i.e., study area/Site); and, therefore, establishes consistency between Technical
Memorandum to Utah Division of Water Quality: Upper-bound Adult and Child Trespasser Risk
and Hazard Estimates for the Chevron Diesel Spill Site, Willard Bay State Park, Salt Lake City,
Utah (TechLaw, 2013a) and this HHRA. Each entry in the tables below is supported by the
detailed calculations of potential risks and hazards by receptor, COPC, and pathway found in
Appendix 5.2-1.

7,12-dimethylbenz(a)anthracene and 2-acetylaminofluorine were detected above health-based
screening criteria for sediment at the site. 7,12-dimethylebenz(a)anthracene and 2-
acetylaminofluorine were detected in only one sample out of 61 total sediment samples, with
both results J-coded as “estimated values” (7,12-dimethylbenz(a)anthracene was also detected at
a J-coded value in one post-remediation, confirmatory sample). Neither of these constituents is
related to the diesel product spilled within the investigation area. Their presence is related to
cross-contamination issues associated with the laboratory analyses. These two constituents have
been removed from the Risk Characterization tables that follow and are addressed, instead within
the context of Section 6, Uncertainty Analysis.
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Table 5.2-1: Risk Characterization Summary for

Adult Recreational Receptor - Carcinogens

Risk Characterization Summary

Scenario Timeframe: 30 years
Receptor Population: Adult Recreational
Receptor Age: 25-55

Carcinogenic Risk

Medium Exposure | Exposure Chemical of Concern _ Exposure
Medium Point Ingestion Dermal Routes
Total
Creeks and Bis(2-ethylhexyl) phthalate 2.63E-08 ~ 2.63E-08
Water Surface Wate
Ponds 1-Methylnaphthalene 4.02E-10 ~ 4.02E-10
1,1"-Biphenyl 1.81E-10 2.06E-10 3.87E-10
Bis(2-ethylhexyl) phthalate 6.93E-10 7.90E-10 1.48E-09
1-Methylnaphthalene 9.51E-11 2.43E-10 3.38E-10
Benzo(a)anthracene 5.00E-09 1.28E-08 1.78E-08
Sediments |Benzo(a)pyrene 9.81E-09 2.51E-08 3.49E-08
. . within Site |1,1,2-Trichloroethane 1.30E-12 ~ 1.30E-12
Sediment Sediment -
Creeks and |1,4-Dichlorobenzene 2.93E-13 ~ 2.93E-13
Ponds  [Ichioroform 6.49E-12 - 6.49E-12
Ethylbenzene 3.11E-12 ~ 3.11E-12
Methylene chloride 2.03E-13 ~ 2.03E-13
Tetrachloroethene 1.90E-12 ~ 1.90E-12
Vinyl chloride 8.92E-12 ~ 8.92E-12
Sediment Risk Total = 5.49E-08
Surface Water Risk Total 4 2.67E-08
Total Risk = 8.16E-08
Key

Risk for child resident driven by ingestion and dermal exposure to 7,12-dimethylbenz(a)anthracenein
sediments. No other COPC risk exceeded 1E-06.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision,
and Other Remedy Selection Decision Documents (U.S. EPA, 1999)
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Table 5.2-2: Risk Characterization Summary for
Child Recreational Receptor - Carcinogens

Risk Characterization Summary

Scenario Timeframe: 6 years
Receptor Population: Child Recreational

Receptor Age: 6-12

Carcinogenic Risk
. Exposure Exposure .
Med ; : Ch | of C
edium Medium Point emical of Concern Ingestion Dermal Exposure
Routes Total

B:(:Tthy'hexy') 2.45E-08 ~ 2.45E-08

phthalate

Water Surface Wate Creeks and
Ponds
1-Methylnaphthalene 1.45E-09 ~ 1.45E-09
1,1"-Biphenyl 3.37E-10| 1.56E-09 1.90E-09
Bis(2-ethylhexyl) phthalate 1.29E-09| 5.97E-09 7.27E-09
1-Methylnaphthalene 1.78E-10| 1.84E-09 2.02E-09
Benzo(a)anthracene 2.80E-08| 2.90E-07 3.18E-07
Sediments |Benzo(a)pyrene 5.49E-08| 5.69E-07 6.24E-07
. : within Site |1,1,2-Trichloroethane 2.42E-12 ~ 2.42E-12
Sediment Sediment -
Creeks and |1,4-Dichlorobenzene 5.46E-13 ~ 5.46E-13
Ponds  Ichioroform 121E11| -~ 1.21E-11
Ethylbenzene 5.80E-12 ~ 5.80E-12
Methylene chloride 1.14E-12 ~ 1.14E-12
Tetrachloroethene 3.55E-12 ~ 3.55E-12
Vinyl chloride 4.99E-11 ~ 4.99E-11
Sediment Risk Total = 9.53E-07
Surface Water Risk Total 2.60E-08
Total Risk = 9.79E-07
Key

Risk for child resident driven by ingestion and dermal exposure to 7,12-dimethylbenz(a)anthracene

in sediments. Secondary driver is 2-acetylaminofluorene from ingestion of sediments with a

risk of 2.8E-06. No other COPC risk exceeded 1E-06.
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Table 5.2-3: Risk Characterization Summary for Adult Resident - Carcinogens

Risk Characterization Summary

Scenario Timeframe: 30 years
Receptor Population: Adult Resident
Receptor Age: 25-55
_ Exposure Exposure _ Carcinogenic Risk
Medium Medium Point Chemical of Concern Ingestion Dermal Exposure Routes
Total
Water |Surface Watet Creeks and |Bis(2-ethylhexyl) phthalate 9.48E-08 ~ 9.48E-08
Ponds 1-Methylnaphthalene 2.71E-09 ~ 2.71E-09
1,1"-Biphenyl 1.22E-09 4.85E-10 1.70E-09
Bis(2-ethylhexyl) phthalate 4.66E-09 1.86E-09 6.52E-09
1-Methylnaphthalene 6.40E-10 5.72E-10 1.21E-09
Benzo(a)anthracene 3.84E-07 2.54E-07 6.39E-07
Sediments |Benzo(a)pyrene 7.54E-07 4.99E-07 1.25E-06
Sediment| sediment within Site |1,1,2-Trichloroethane 8.73E-12 ~ 8.73E-12
Creeks and |1,4-Dichlorobenzene 1.97E-12 ~ 1.97E-12
Ponds  [chioroform 4.37E-11 ~ 4.37E-11
Ethylbenzene 2.09E-11 ~ 2.09E-11
Methylene chloride 1.56E-11 ~ 1.56E-11
Tetrachloroethene 1.28E-11 ~ 1.28E-11
Vinyl chloride 6.86E-10 ~ 6.86E-10
Sediment Risk Total = 1.90E-06
Surface Water Risk Total 3 9.76E-08
Total Risk = 2.00E-06
Key

Risk for child resident driven by ingestion and dermal exposure to 7,12-dimethylbenz(a)anthracene in sediments.
Secondary driver is 2-acetylaminofluorene from ingestion of sediments with a risk of 2.1E-06. No other COPC risk

exceeded 1E-06.

88




Table 5.2-4: Risk Characterization Summary for

Child Resident - Carcinogens

Risk Characterization Summary

Scenario Timeframe: 6 years
Receptor Population: Child Resident
Receptor Age: 0-6

Carcinogenic Risk
Medium Expo_sure EXpO_Sl”e Chemical of Concern . Exposure
Medium Point Ingestion Dermal Routes
Total

water |surface Water Crie:nsdznd Bis(2-ethylhexyl) phthalate | 1.65E-07 ~ 1.65E-07
1-Methylnaphthalene 2.53E-09 ~ 2.53E-09
1,1"-Biphenyl 2.27E-09 6.36E-10 2.91E-09
Bis(2-ethylhexyl) phthalate 8.70E-09 2.44E-09 1.11E-08
1-Methylnaphthalene 1.19E-09 7.50E-10 1.94E-09
Benzo(a)anthracene 3.35E-07| 2.10E-07| 5.45E-07
Sediments |Benzo(a)pyrene 6.57E-07 4.12E-07 1.07E-06
sediment| Sediment | Within Site [1,1,2-Trichloroethane 1.63E-11 ~ 1.63E-11
Creeks and|1 4-Dichlorobenzene 3.68E-12 ~ 3.68E-12
Ponds  I'~pioroform 8.15E-11 ~ 8.15E-11
Ethylbenzene 3.91E-11 ~ 3.91E-11
Methylene chloride 1.36E-11 ~ 1.36E-11
Tetrachloroethene 2.39E-11 ~ 2.39E-11
Vinyl chloride 5.98E-10 ~ 5.98E-10

Sediment Risk Total = 1.63E-06

Surface Water Risk Total § 1.68E-07

Total Risk = 1.80E-06

Key

Risk for child resident driven by ingestion and dermal exposure to 7,12-dimethylbenz(a)anthracene in sediments.
Secondary driver is 2-acetylaminofluorene from ingestion of sediments with a risk of 2.8E-06. No other COPC risk

exceeded 1E-06.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision,
and Other Remedy Selection Decision Documents (U.S. EPA, 1999)
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Table 5.2-5: Summary of Carcingenic Risks for

Park Rangers

Risk Characterization Summary - Carcinogens

Scenario Timeframe: 25 years
Receptor Population: Park Ranger (On-site Worker)
Receptor Age: 22-47

Carcinogenic Risk
Routes Total
Water |Surface Water Creeks |Bis(2-ethylhexyl) phthalate 9.48E-08 ~ 9.48E-08
and Ponds |1-Methylnaphthalene 1.45E-09 ~ 1.45E-09
1,1"-Biphenyl 6.52E-10 4.30E-10 1.08E-09
Bis(2-ethylhexyl) phthalate 2.50E-09 1.65E-09 4.15E-09
1-Methylnaphthalene 3.43E-10 5.07E-10 8.50E-10
Benzo(a)anthracene 1.80E-08 2.67E-08 4.47E-08
Sediments | Benzo(a)pyrene 3.54E-08 5.23E-08 8.77E-08
. . within Site |1,1,2-Trichloroethane 4.68E-12 ~ 4.68E-12
Sediment | Sediment
Creeks |1,4-Dichlorobenzene 1.06E-12 ~ 1.06E-12
and Ponds [ choroform 2.34E-11 ~ 2.34E-11
Ethylbenzene 1.12E-11 ~ 1.12E-11
Methylene chloride 7.33E-13 ~ 7.33E-13
Tetrachloroethene 6.86E-12 ~ 6.86E-12
Vinyl chloride 3.22E-11 ~ 3.22E-11
Sediment Risk Total = 1.39E-07
Surface Water Risk Total 4 9.63E-08
Total Risk = 2.35E-07
Key

Total risk due to ingestion and dermal exposure to 7,12-dimethylbenz(a)anthracene in sediments.
Total risks for 2-acetylaminofluorine were 1.34E-06. No other COPC risks exceeded 1E-06.

Source: A Guide to Preparing Superfund Proposed Plans, Records of Decision,
and Other Remedy Selection Decision Documents (U.S. EPA, 1999)
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Table 5.2-6: Risk Characterization Summary for Adult Recreational Receptors - Non-Carcinogens
Risk Characterization Summary
Scenario Timeframe: 30 years
Receptor Population: Adult Resident
Receptor Age: 25-55 years
: Non-Carcinogenic Hazard Quotient
Medium Expo.sure Exposure Point Chemical of Concern Relrany Tarast -
Medium Organ Ingestion Dermal Exposure
Routes TotL|
1-Methylnaphthalene 4.62E-07 ~ 4.62E-07
2-Methylnaphthalene 4.17E-06 ~ 4.17E-06
\Water Surface Water Cr;ilﬁdzﬂd Indene 1.20E-06 ~ 1.20E-06
Naphthalene 1.20E-06 5.18E-02 5.18E-02
Bis(2-ethylhexyl) phthalate 2.19E-04 i 2.19E-04
1,1"-Biphenyl 1.05E-086 1.20E-06 2.26E-06
Acetophenone 1.51E-06 1.72E-06 3.23E-06
Benzaldehyde 2.22E-05 2.53E-05 4.75E-05
Benzoic acid 5.13E-08 5.85E-08 1.10E-07
Benzyl alcohol 1.10E-06 1.25E-06 2.35E-06
Bis(Z-ethylhexyl) phthalate 5.77E-06 6.58E-06 1.24E-05
Phenol 3.00E-07 3.43E-07 6.43E-07
1-Methylnaphthalene 1.09E-07 2.15E-07 3.24E-07
2-Methylnaphthalene 1.58E-06 3.10E-06 4.68E-06
Fluoranthene 5.68E-08 1.12E-07 1.68E-07
Naphthalene 4.56E-08 8.96E-08 1.35E-07
Phenanthrene 6.02E-08 1.18E-07 1.78E-07
Pyrene 1.51E-07 2.97E-07 4, 48E-07
1,1,2-Trichlorcethane 1.33E-08 P 1.33E-08
1,1-Dichloroethene 4 .44E-09 ~ 4.44E-09
1,3,5-Trimethylbenzene 4.77E-07 o 4.77E-07
1,4-Dichlorobenzene 1.81E-09 o 1.81E-09
2-Butanone 9.88E-09 i 9.88E-09
2-Chlorotoluene 9.57E-09 o 9.57E-09
Sediments within [4-Chlorotoluene 3.92E-09 # 3.92E-09
Sediment Sediment Site Creeks and |Acetone 2.09E-08 " 2.09E-08
Ponds Carbon disulfide 7.27E-09 ~ 7.27E-09
Chlorobenzene 8.05E-09 ~ 8.05E-09
Chloroform 4.88E-08 B 4.88E-08
Ethyl acetate 4.07E-09 i 4.07E-09
Ethylbenzene 6.59E-09 o 6.59E-09
m,p-Xylene 2.41E-08 o 2.41E-08
Methylene chloride 3.96E-08 o 3.96E-08
n-Butylbenzene 9 59E-09 o 9.59E-09
n-Hexane 4. 43E-09 o 4.43E-09
n-Propylbenzene 8.62E-09 o 8.62E-09
o-Xylene 7.88E-09 o~ 7.88E-09
sec-Butylbenzene 7.68E-09 i 7.68E-09
Styrene 1.00E-09 o 1.00E-09
tert-Butyl alcohol 9.62E-10 o 9.62E-10
tert-Butylbenzene 6.06E-09 o 6.06E-09
Tetrachloroethene 3.52E-07 e 3.52E-07
Toluene 1.15E-08 a 1.15E-08
Trichloroflucromethane 1.74E-09 & 1.74E-09
Vinyl chloride 9.63E-09 = 9.63E-09
Xylenes, Total 3.28E-08 ~ 3.28E-08
Sediment Hazard Index Total = 7.55E-05
Surface Water Hazard Index
Total 5.20E-02
Total Hazard Index 5.21E-02
|Notes
Naphthalene based on sampling results for PAHs. This COPC was also sampled as a VOC; however, a larger value for hazard was
obtained using the sampling results for PAHs.
Risk or hazard estimates presented with YELLOW highlighting indicate estimates in excess of 1E-06 or 1.0, respectively.
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Table 5.2-7: Risk Characterization Summary for Child Recreational Receptors - Non-Carcinogens
Risk Characterization Summary
Scenario Timeframe: 6 years
Receptor Population: Child Resident
|Receptor Age: 6-12 years
; Non-Carcinogenic Hazard Quotient
Medium Expo_s; ure Exposure Point Chemical of Concern Primary Target
Medium Organ Ingestion Dermal Exposure
Routes Total
1-Methylnaphthalene 2.16E-06 o 2.16E-06
Bl 2-Methylnaphthalene 1.95E-05 ~ 1.95E-05
Water Surface Water Ponds Indene 5.60E-06 o~ 5.60E-06
Naphthalene 5.60E-06 7.64E-02 7.64E-02
Bis(2-ethylhexyl) phthalate 1.02E-03 - 1.02E-03
1,1°-Biphenyl 9.84E-06 4.55E-05 5.53E-05
Acetophenone 1.41E-05 6.51E-05 7.92E-05
Benzaldehyde 2.07E-04 9,57E-04 1.16E-03
Benzoic acid 4,79E-07 2.21E-06 2.69E-06
Benzyl alcohol 1.02E-05 4.73E-05 5.75E-05
Bis(2-ethylhexyl) phthalate 5.39E-05 2.49E-04 3.03E-04
Phenol 2.80E-06 1.30E-05 1.58E-05
1-Methylnaphthalene 1.02E-06 8.13E-06 9.15E-06
2-Methylnaphthalene 1.47E-05 1.17E-04 1.32E-04
Fluoranthene 5.30E-07 4.22E-06 4.75E-06
Naphthalene 4.26E-07 3.39E-06 3.82E-06
Phenanthrene 5.62E-07 4.47E-06 5.04E-06
Pyrene 1.41E-06 1.12E-05 1.26E-05
1,1,2-Trichloroethane 1.24E-07 “ 1.24E-07
1,1-Dichloroethene 4.14E-08 = 4.14E-08
1,3,5-Trimethylbenzene 4.45E-06 E 4.45E-06
1,4-Dichlorobenzene 1.69E-08 g 1.69E-08
2-Butanone 9,23E-08 o 9.23E-08
2-Chlorotoluene 8.93E-08 ~ 8.93E-08
Sediments within 14-Chlorotoluene 3.66E-08 o 3.66E-08
Sediment Sediment Site Creeks and JAcetone 1.95E-07 ~ 1.95E-07
Ponds Carbon disulfide 6.79E-08 ~ 6.79E-08
Chlorobenzene 7.51E-08 = 7.51E-08
Chloroform 4.56E-07 b 4.56E-07
Ethyl acetate 3.80E-08 ~ 3.80E-08
Ethylbenzene 6.15E-08 i 6.15E-08
m,p-Xylene 2.25E-07 ~ 2.25E-07
Methylene chloride 3.69E-07 ~ 3.69E-07
n-Butylbenzene 8.95E-08 ~ 8.95E-08
n-Hexane 4.13E-08 s 4.13E-08
n-Propylbenzene 8.04E-08 o 8.04E-08
o-Xylene 7.35E-08 bz 7.35E-08
sec-Butylbenzene 7.17E-08 e 7.17E-08
Styrene 9.34E-09 i 9.34E-09
tert-Butyl alcohol 8.98E-09 ~ 8.98E-09
tert-Butylbenzene 5.66E-08 ~ 5.66E-08
Tetrachloroethene 3.29E-06 ~ 3.29E-06
Toluene 1.07E-07 o 1.07E-07
Trichlorofluoromethane 1.62E-08 o 1.62E-08
Vinyl chloride 8.99E-08 i 8.99E-08
Xylenes, Total 3.06E-07 - 3,06E-07
Sediment Hazard Index Total = 1.86E-03
Surface Water Hazard Index
Total 7.75E-02
Total Hazard Index 7.93E-02
MNotes
Naphthalene based on sampling results for PAHs. This COPC was also sampled as a VOC; however, a larger value for hazard was
obtained using the sampling results for PAHs.
Risk or hazard estimates presented with YELLOW highlighting indicate estimates in excess of 1E-06 or 1.0, respectively.
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Table 5.2-8: Risk Characterization Summary for Adult Residents - Non-Carcinogens
Risk Characterization Summary
Scenario Timeframe: 30 years
Receptor Population: Adult Resident
Receptor Age: 0-30 years
Medium ExDo_sure Exposure Point Chemical of Concern Primary Target i QUO:IEHt
Medium Organ Ingestion Dermal Exposure
Routes Total |
1-Methylnaphthalene 3.11E-06 ~ 3.11E-06
2-Methylnaphthalene 2.81E-05 ¥ 2.81E-05
Creeks and
Water Surface Water Ponds Indene 8.08E-06 % 8.08E-06
Naphthalene 2.08E-06 3.48E-01 3.48E-01
Bis(2-ethylhexyl) phthalate 1.48E-03 ~ 1.48E-032
1,1"-Biphenyl 7.10E-06 2.83E-06 9.93E-06
Acetophenone 1.02E-05 4.06E-06 1.42E-05
Benzaldehyde 1.49E-04 5.96E-05 2.09E-04
Benzoic acid 3.45E-07 1.38E-07 4.83E-07
Benzyl alcohol 7.38E-06 2.95E-06 1.03E-05
Bis(2-ethylhexyl) phthalate 3.89E-05 1.55E-05 5.44E-05
Phenol 2.02E-06 8.07E-07 2.83E-06
1-Methylnaphthalene 7.36E-07 5.06E-07 1.24E-06
2-Methylnaphthalene 1.06E-05 7.30E-06 1.79E-05
Fluoranthene 3.82E-07 2.63E-07 6.45E-07
Naphthalene 3.07E-07 2.11E-07 5.18E-07
Phenanthrene 4.05E-07 2.79E-07 6.84E-07
Pyrene 1.02E-06 6.99E-07 1.71E-06
1,1,2-Trichloroethane 8.94E-08 ! 8.94E-08
1,1-Dichloroethene 2.99E-08 o~ 2.99E-08
1,3,5-Trimethylbenzene 2.83E-06 o~ 2.83E-06
1,4-Dichlorobenzene 1.22E-08 i 1.22E-08
2-Butanone 6.65E-08 ™ 6.65E-08
2-Chlorotoluene 6.44E-08 £ 6.44E-08
Sediments within |4-Chlorotoluene 2.64E-08 ~ 2.64E-08
Sediment Sediment Site Creeks and |Acetone 1.41E-07 i 1.41E-07
Ponds Carbon disulfide 4.89E-08 ~ 4.89E-08
Chlorobenzene 5.42E-08 L 5.42E-08
Chloroform 3.29€-07 s 3.29E-07
Ethyl acetate 2.74E-08 ~ 2.74E-08
Ethylbenzene 4 44E-08 ~ 4.44E-08
m,p-Xylene 1.62E-07 e 1.62E-07
Methylene chloride 2.66E-07 o 2.66E-07
n-Butylbenzene 6.45E-08 i 6.45E-08
n-Hexane 2,98E-08 ~ 2.98E-08
n-Propylbenzene 5.80E-08 o 5.80E-08
o-Xylene 5.30E-08 ~ 5.30E-08
sec-Butylbenzene 5.17E-08 & 5.17E-08
Styrene 6.73E-09 B 6.73E-09
tert-Butyl alcohol 6.47E-09 . 6.47E-09
tert-Butylbenzene 4.08E-08 ™ 4.08E-08
Tetrachloroethene 2.37E-06 ot 2.37E-06
Toluene 7.74E-08 ~ 7.74E-08
Trichlorofluoromethane 1.17E-08 ~ 1.17E-08
Vinyl chloride 6.48E-08 o 6.48E-08
Xylenes, Total 2.21E-07 o 2.21E-07
Sediment Hazard Index Total = 3.31E-04|
Surface Water Hazard Index
Total 3.50E-01
Total Hazard Index 3.51E-01
|Notes
MNaphthalene based on sampling results for PAHs. This COPC was also sampled as a VOC; however, a larger value for hazard was
obtained using the sampling results for PAHs.
Risk or hazard estimates presented with YELLOW highlighting indicate estimates in excess of 1E-06 or 1.0, respectively.
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Table §.2-9: Risk Characterization Summary for Child Residents - Non-Carcinogens
Risk Characterization Summary
Scenario Timeframe: 6 years
Receptor Population: Child Resident
Receptor Age: 0-6 years
Medium Expo_sure Exposure Point Chemical of Concern Primeiry Target e QI-IO:IEHt
Medium Organ Ingestion Dermal Exposure
Routes Total |
1-Methylnaphthalene 1.45E-05 ~ 1.45E-05
2-Methylnaphthalene 1.31E-04 ¥ 1.31E-04
Creeks and
Water Surface Water Ponds Indene 3.77E-05 o 3.77E-05
Naphthalene 3.77E-05 5.14E-01 5.14E-01
Bis(2-ethylhexyl) phthalate 6.88E-03 ~ 6.88E-02
1,1"-Biphenyl 6.62E-05 1.85E-05 8.48E-05
Acetophenone 9.49E-05 2.66E-05 1.21E-04
Benzaldehyde 1.39E-03 3.91E-04 1.79E-03
Benzoic acid 3.22E-06 9.03E-07 4.13E-06
Benzyl alcohol 6.89E-05 1.93E-05 8.82E-05
Bis(2-ethylhexyl) phthalate 3.63E-04 1.02E-04 A4.64E-04
Phenol 1.89E-05 5.28E-06 2.42E-05
1-Methylnaphthalene 6.87E-06 3.32E-06 1.02E-05
2-Methylnaphthalene 9.91E-05 4.78E-05 1.47E-04
Fluoranthene 3.57E-06 1.72E-06 5.29E-06
Naphthalene 2.86E-06 1.38E-06 4.25E-06
Phenanthrene 3.78E-06 1.82E-06 5.61E-06
Pyrene 9. 48E-06 4.58E-06 1.41E-05
1,1,2-Trichloroethane 8.34E-07 ! 8.34E-07
1,1-Dichloroethene 2.79E-07 o~ 2.79E-07
1,3,5-Trimethylbenzene 2.64E-05 o 2.64E-05
1,4-Dichlorobenzene 1.13E-07 i 1.13E-07
2-Butanone 6.21E-07 ™ 6.21E-07
2-Chlorotoluene 6.01E-07 £ 6.01E-07
Sediments within |4-Chlorotoluene 2.46E-07 ~ 2.46E-07
Sediment Sediment Site Creeks and |Acetone 1.31E-06 i 1.31E-06
Ponds Carbon disulfide 4.57E-07 ~ 4.57E-07
Chlorobenzene 5.06E-07 L 5.06E-07
Chloroform 3.07E-06 s 3.07E-06
Ethyl acetate 2.56E-07 ~ 2.56E-07
Ethylbenzene 4.14E-07 ~ 4.14E-07
m,p-Xylene 1.51E-06 e 1.51E-06
Methylene chloride 2.48E-06 o 2.48E-06
n-Butylbenzene 6.02E-07 i 6.02E-07
n-Hexane 2.78E-07 ~ 2.78E-07
n-Propylbenzene 5.41E-07 o 5.41E-07
o-Xylene 4.95E-07 " 4.95E-07
sec-Butylbenzene 4.83E-07 & 4.83E-07
Styrene 6.28E-08 i 6.28E-08
tert-Butyl alcohol 6.04E-08 . 6.04E-08
tert-Butylbenzene 3.81E-07 ™ 3.81E-07
Tetrachloroethene 2.21E-05 ot 2.21E-05
Toluene 7.23E-07 & 7.23E-07
Trichlorofluoromethane 1.09E-07 ~ 1.09E-07
Vinyl chloride 6.05E-07 o 6.05E-07
Xylenes, Total 2.06E-06 o 2.06E-06
Sediment Hazard Index Total = 2.83E-03
Surface Water Hazard Index
Total 5.21E-01
Total Hazard Index 5.24E-01
|Notes
MNaphthalene based on sampling results for PAHs. This COPC was also sampled as a VOC; however, a larger value for hazard was
obtained using the sampling results for PAHs.
Risk or hazard estimates presented with YELLOW highlighting indicate estimates in excess of 1E-06 or 1.0, respectively.
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Table 5.2-10: Risk Characterization Summary for Park Rangers - Non-Carcinogens
Risk Characterization Summary
Scenario Timeframe: 25 years
Receptor Population: Park Rangers (On-Site Workers)
Receptor Age: 22-47 years
Medium ExDo_sure Exposure Point Chemical of Concern Primary Target i QUO:IEHt
Medium Organ Ingestion Dermal Exposure
Routes Total |
1-Methylnaphthalene 2.00E-06 ~ 2.00E-06
2-Methylnaphthalene 1.81E-05 ¥ 1.81E-05
Creeks and
Water Surface Water Ponds Indene 5.20E-06 % 5.20E-06
Naphthalene 5.20E-06 1.30E-01 1.30E-01
Bis(2-ethylhexyl) phthalate 9 48E-04 ~ 9.48F-04
1,1"-Biphenyl 4.56E-06 3.01E-06 7.57E-06
Acetophenone 68.53E-06 4.31E-06 1.08E-05
Benzaldehyde 9.61E-05 6.34E-05 1.59E-04
Benzoic acid 2.22E-07 1.47E-07 3.69E-07
Benzyl alcohol 4.75E-06 3.13E-06 7.88E-06
Bis(2-ethylhexyl) phthalate 2.50E-05 1.65E-05 4.15E-05
Phenal 1.30E-06 8.58E-07 2.16E-06
1-Methylnaphthalene 4.73E-07 5.38E-07 1.01E-06
2-Methylnaphthalene 6.82E-06 7.77E-06 1.46E-05
Fluoranthene 2A4A6E-07 2.80E-07 5.25E-07
Naphthalene 1.97E-07 2.24E-07 4.22E-07
Phenanthrene 2.60E-07 2.96E-07 5.57E-07
Pyrene 6.53E-07 7.43E-07 1.40E-06
1,1,2-Trichlorocethane 5.75E-08 e 5.75E-08
1,1-Dichloroethene 1.92E-08 a 1.92E-08
1,3,5-Trimethylbenzene 1.82E-06 e 1.82E-06
1,4-Dichlorobenzene 7.82E-09 o 7.82E-09
2-Butanone 4 .28E-08 e 4.28E-08
2-Chlorotoluene 4.14E-08 o~ 4.14E-08
Sediments within |4-Chlorotoluene 1.70E-08 ~ 1.70E-08
Sediment Sediment Site Creeks and |Acetone 9 05E-08 ~ 9.05E-08
Ponds Carbon disulfide 3.15E-08 e 3.15E-08
Chlorobenzene 3.48E-08 o 3.48E-08
Chloroform 2.11E-07 ¥ 2.11E-07
Ethyl acetate 1.76E-08 o 1.76E-08
Ethylbenzene 2.85E-08 . 2.85E-08
m,p-Xylene 2.28E-07 o 2.28E-07
Methylene chloride 1.71E-07 e 1.71E-07
n-Butylbenzene 4.15E-08 = 4.15E-08
n-Hexane 1.92E-08 ~ 1.92E-08
n-Propylbenzene 3.73E-08 o 3.73E-08
o-Xylene 3.41E-08 or 3.41E-08
sec-Butylbenzene 3.32E-08 ~ 3.32E-08
Styrene 4.33E-09 o 4.33E-09
tert-Butyl alcohol 4.16E-09 o 4.16E-09
tert-Butylbenzene 2.62E-08 B 2.62E-08
Tetrachloroethene 1.52E-06 i 1.52E-06
Toluene 4 98E-08 & 4.98E-08
Trichlorofluoromethane 7.51E-09 2 7.51E-09
Vinyl chloride 4.17E-08 o 4.17E-08
Xylenes, Total 1.42E-07 t 1.42E-07
Sediment Hazard Index Total = 2.53E-04]
Surface Water Hazard Index
Total 1.31E-01
Total Hazard Index 1.31E-01
|Notes
Naphthalene based on sampling results for PAHs. This COPC was also sampled as a VOC; however, a larger value for hazard was obtained using the
Jsampling results for PAHs.
Risk or hazard estimates presented with YELLOW highlighting indicate estimates in excess of 1E-06 or 1.0, respectively.
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Quantitative Risk Characterization for Risk
Total risk attributable to BaP in sediment marginally exceeds 1E-06 for an adult resident (1.25E-
06) and a child resident (1.07E-06).

No other COPC risks exceeded 1E-06 in any medium.

Total risk to these two future potential receptor populations is at the lower end of the NCP
Relative Risk Range. All current land uses of the investigation area are acceptable. Risk
management decisions by UDEQ will be promulgated in a forthcoming document.

Quantitative Risk Characterization for Hazard

As shown in Tables 5.2-6 through 5.2-10, hazard estimates for these receptors range from 5.2E-
02 for the Adult Recreational User to 5.2E-01 for the Child Resident. For each receptor, the
hazard calculation is driven by dermal contact with naphthalene in surface water. Naphthalene
was detected once in fifteen samples; thus, the EPC is represented by the maximum detected
concentration, 2.38E-04 mg/L. This value is slightly greater than two times the PQL and MDL
for the sample (1.03E-04 mg/L). Note that naphthalene was not detected in the surface water
samples obtained from the background area.

No COPCs confer hazard in excess of unity (1.0).
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6.0 UNCERTAINTY ANALYSIS

The goal of the HHRA is to provide scientific and, to the greatest extent practicable, objective
risk estimates that enable cost-effective and defensible risk management decision-making. The
Uncertainty Analysis provides additional background to qualify the quantitative point estimates
of risk and hazard, provide support for professional judgment, and provide perspective on the
utility and limitations of all relevant data.

6.1  Sources of Uncertainty

Human health risk assessments generally incorporate two types of uncertainty; measurement and
informational. Measurement uncertainty is inherent in the use of discrete samples to define
overall site conditions as well as variability of COPC concentrations. For example, this risk
assessment assumes that chemicals are present in sediment and surface water across the entire
study area (exposure unit) at concentrations equal to either an upper-bound estimate on the mean
(i.e. 95% UCL) of a given dataset (where a defensible dataset is available), or defaults to use of
the maximum detected concentration. Gaps in information necessary to complete risk
calculations result in a different kind of uncertainty. In some instances, the impact of
informational uncertainty is significant. For example, information on exposure frequency or
whether and how a chemical (or mixture) causes health effects may be lacking. The high-to-low
dose and interspecies extrapolations for dose-response relationships (which are the basis of the
toxicity factors) can also exacerbate uncertainty, requiring the imposition of uncertainty and
modifying factors to impart additional conservatism.

Risk assessment is an iterative process involving sequential evaluation of all site data. Once any
type of uncertainty is introduced into the early stages of the process, it propagates as calculations
proceed. In its guidance for human health risk assessments, the USEPA states, "it is more
important to identify the key site-related variables and assumptions that contribute most to the
uncertainty than to precisely quantify the degree of uncertainty in the health risk assessment”
(USEPA 1989).

6.2  Uncertainties in Site Characterization and COPC Selection

Site characterization and COPC selection are potential sources of uncertainty in any human
health risk assessment. Specific uncertainties related to these activities for the Willard Bay study
area are presented below.

6.2.1 Site Characterization and Sampling Activities

Frequently, a significant source of uncertainty in risk assessment is the quality and quantity of
the site characterization data upon which the risk estimates are based. Data utilized in this
HHRA were obtained from data collection efforts targeted to support risk assessment activities
as well as non-time-critical removals. For this HHRA, 29 unique surface water samples were
collected along three surface water channels and four ponded surface water areas. Sixty-seven
unique sediment samples were collected along the three surface water channels (including bank
and mid-channel locations), locations surrounding the wetland pond areas and other surrounding
areas characterized as dry or upland sediment locations. All solid substrate (e.g., soil, sediment)
data were considered “sediment” for the purposes of the HHRA, even if collected from
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surrounding areas otherwise potentially characterized as upland environs and treated as a single
population; characterizing a single exposure unit. Sample sites were selected to characterize
overall conditions in the study area (random exposure), as well as locations preferentially
selected to represent locations or pathways attractive to recreational users of the park.

Laboratory PQLs in excess of the screening criteria resulted in 77 non-detected chemicals in
surface water and 23 non-detected chemicals in sediment identified as COPCs. Tables 2.2-4
(surface water) and 2.2-8 (sediment) focus on these results. As shown in Table 2.2-4, 40 of the
COPC:s in surface water had PQLs over 10 times greater than the applicable screening criteria.
Table 2.2-8 provides similar results for sediments. Here, the PQL exceeded the screening
criteria by at least an order of magnitude for 11 of the 23 sediment COPCs.

Fifty three of the chemicals (SVOCs and PAHs) listed in Table 2.2-4 were addressed in the
HHRA but were not quantified because no EPC could be calculated or identified. Unlike
SVOCs and PAHs, no VOCs were detected in surface water. Thus, the HHRA did not consider
potential exposure to VOCs in surface water. All 23 nondetected chemicals in sediment
identified as COPCs in Table 2.2-8 were addressed in the HHRA; however, the lack of an EPC
prevented calculation of carcinogenic and noncarcinogenic risk. These data gaps contribute to
the potential underestimation of risk and/or hazard. The effect of these omissions has not been
quantified.

Risk and hazard evaluations are predicated on exposure occurring randomly across the study
area. There are no features which were deemed to be more or less attractive to recreational users
of the study area. Furthermore, consideration of one exposure unit also results in a more robust
and defensible dataset for the generation of quantitative point estimates. An assessment
predicated on point-by-point evaluation of individual sample locations would not provide site
managers with the information necessary to make defensible, informed decisions about access
and the need for remediation, if any.

Please refer to Section 6.5 for a specific discussion of analytical carry-over phenomena and a
specific assessment of 7,12-dimethylebenz(a)anthracene and 2-acetylaminofluorine.

6.2.2 Hydrocarbon Analyses

6.2.2.1 Comparison to Background Threshold Values
Although hypothesis testing is the preferred approach to compare site and background
concentrations, estimated BT Vs can be used to identify hot spots.

BTVs are utilized to quantitatively identify potential hotspots; however, per USEPA guidance, at
least eight to 10 detected observations are required for adequate BTV estimation. For this
HHRA, the 95%UTL with 95% coverage was identified as the appropriate BTV. ProUCL
(Version 5.0.00) was used to calculate UTLs for those constituents detected in background
surface water and sediment samples. As recommended by ProUCL, UTLs were computed using
the nonparametric KM method due to the presence of multiple detection limits in the data
(USEPA, 2013b, 2013c).
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A comparison of individual site concentrations to constituent-specific BT Vs can determine
whether or not specific site locations have been impacted (USEPA, 2013b). Exceedances of the
BTV by site observations may be considered as representing locations with elevated
concentrations of anthropogenic constituents. Constituents of this type, which are also related to
estimates of excess risk or hazard, become site contaminants of concern (COCs) and are the
focus of risk and site management decision-making. In instances where site COPCs are not
elevated in comparison to background conditions, these constituents are unlikely to figure
prominently in site management decision-making, regardless of incremental risk or hazard
attributes. Table 2.3-1 provides the BTV for bis(2-ethylhexyl)phthalate in surface water, and
Table 2.3-2 provides the BT Vs for the constituents detected in sediment samples collected from
the background area.

As depicted in Table 2.3-3, the maximum detected concentration for bis(2-ethylhexyl)phthalate
is in excess of the estimated BTV; therefore, bis(2-ethylhexyl)phthalate is retained as a site
COPC. Bis(2-ethylehxyl)phthalate is not identified as a COC for further scrutiny based on
associated hazard estimates which are significantly less than unity (1.0). Similarly, Table 2.3-4
compares the maximum detected concentrations for sediment COPCs to the corresponding
BTVs. As depicted in Table 2.3-4, concentrations of 1,2,3-trimethylbenzene, 2-butanone, carbon
disulfide, isopropyl alcohol, n-hexane, tetrachloroethene, toluene, benzaldehyde, and DRO are in
excess of BT Vs; therefore, are retained as site COPCs. None of these constituents are designated
as site COCs due to the lack of excess risk or hazard attributable to any receptor population (i.e.
risk >1E-06 or HI>1). However, acetone appears to be present at concentrations similar to those
measured in the background area and could be attributed to the fact that this constituent is a
common laboratory contaminant and, if a confounding influence, the consistency between the
two areas tends to support this conclusion. In any case, both the BTV and the study area MDC
are greater than an order of magnitude below even health-based drinking water screening criteria
(USEPA RSLs, November, 2013). In addition, the BTV accounts for nearly all of the non-
carcinogenic risk associated with this COPC. Therefore, acetone may be eliminated from further
scrutiny as a site COC for the purposes of site management (acetone will remain a site COPC for
the purposes of the public record).

6.2.2.2 Diesel Range Organics Concentrations

Hypothesis testing is the preferred method for comparing site versus background concentrations
provided sufficient site and background data are available. At least 10 detected observations are
required to conduct statistical hypothesis tests comparing detections within the study area to the
background concentrations measured in the background area. The appropriate statistical tests
were selected according to the distribution of the datasets, frequency of nondetects, and the
presence of multiple detection limits. Subsequent to the selection of appropriate statistical tests,
the central tendencies of the site and background datasets were compared. The Gehan form of
the Wilcoxon Rank Sum (WRS) test was used to address the high frequency of non-detect values
and multiple detection limits. Finally, the upper tails of the on-site and background datasets
were compared using Box and Q-Q plots generated using ProUCL (Version 5.0). Based on the
results of the visual inspection, ProUCL was used to identify outliers in the data set for DRO in
sediments (USEPA, 2013b, 2013c¢).
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The null hypothesis for the comparison tests was “site concentrations do not exceed background
concentrations” (i.e., Form 1 of the null hypothesis). In hypothesis testing, the p-value is a
measure of how much evidence there is in support the test result, compared to chance alone. The
p-value is compared to the desired significance level to test the null hypothesis. In this
evaluation, the significance level was set to equal 0.05 (5%); meaning that if the p-value is lower
than 0.05, there is a 5% chance of incorrectly rejecting the null hypothesis. In other words, if the
reported p-value is smaller than the desired significance level (0.05), there is statistical evidence
that site concentrations exceed background. The Gehan test for central tendency was conducted
for DRO; results indicated DRO concentrations in sediments sampled in the spill area of Willard
Bay State Park are consistent with the distribution of DRO concentrations measured in the
background area. The analysis generated a p-value of 0.5 leading to the conclusion that the null
hypothesis should not be rejected. The results of the Gehan test can be found in Appendix 2.3-1.

While the Gehan test indicated that there is no statistical difference between the distributions of
DRO concentrations in the spill area and those in background, visual inspection of the Q-Q and
Box plots for DRO indicate that the upper tails of the concentrations measured in the spill area
differ from the upper tails of the background data. The plots are included in Appendix 2.3-1.
Subsequent outlier testing using ProUCL indicated eight potential outliers in the study area data.
Table 2.3-5 lists the concentrations identified as outliers along with the sample identification
number (Sample ID). The locations of these samples can be found on Figure 3. The results of
the outlier analysis are included in Appendix 2.3-1.

6.2.3 Hydrocarbon Fractional Analysis

Petroleum hydrocarbon mixtures consist of hundreds of different hydrocarbon compounds;
resulting in a complex undertaking for risk assessment given that each hydrocarbon compound
exhibits a particular set of physical characteristics (solubility, sorption, etc.) and each can have a
particular toxicological effect. The Utah DEQ Guidelines for TPH Fractionation at Leaking
Underground Storage Sites (Fractionation Guidelines) provides an overview of protocols used to
assign representative toxicity criteria to each fraction by using a specific chemical surrogate
(UDEQ, 2012). Utah’s total petroleum hydrocarbon (TPH) fractionation process builds on
approaches previously described by the Total Petroleum Hydrocarbon Criteria Working Group
(TPHCWG) and the Massachusetts Department of Environmental Protection (MADEP). In the
Fractionation Guidelines, Utah DEQ recommends a streamlined approach that allows for the use
of EPA analytical methods that are already certified in Utah. The Willard Bay State Park
samples were analyzed for TPH as DRO as well as for information regarding the aliphatic and
aromatic content. Therefore, sampling results are available for the aliphatic and aromatic
fractions of TPH addressed in the Fractionation Guidelines.

C9 & C10 alkyl benzenes, C5 & C6 aliphatic hydrocarbons, C7 & C8 aliphatic hydrocarbons, C9
& C10 aliphatic hydrocarbons, and C11 & C12 aliphatic hydrocarbons were target analytes
during the sampling of surface water and sediment at Willard Bay State Park. While not
detected in surface water, these five hydrocarbon fractions were found in sediments at the site.
EPC:s for the five fractions were developed using ProUCL; however, the lack of specific toxicity
criteria prevented the calculation of risk and hazard. The approach outlined in the Fractionation
Guidelines was used as the basis for developing risk and hazard estimates for these hydrocarbon
fractions as a means of characterizing the uncertainty arising from the lack of fraction-specific
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toxicity criteria. A recommended surrogate compound for each of the detected fractions is
available in the Fractionation Guidelines. Table 1 of the guideline document identifies the
appropriate surrogate and the corresponding oral reference dose. No cancer slope factors are
available for the surrogates associated with the hydrocarbon fractions detected in the study area.
In addition, the parameter values needed to address the dermal contact pathway are not available.
Therefore, the analysis was limited to estimating the hazard posed by these fractions to
recreational users, residents, and a park ranger via the sediment ingestion pathway. Table 6.3-1
lists the hydrocarbon fraction and its EPC as well as the surrogate compound and toxicity
criterion recommended in the Fractionation Guidelines.

The endnotes for Table 2 of the Fractionation Guidelines identify the sources for the surrogate
toxicity criteria. This information has been included in Table 6.3-1.

Tables 6.3-2 through 6.3-4 present the estimated hazards associated with ingestion of sediments
containing the five detected hydrocarbon fractions for recreational users, residents, and a park
ranger. The results range from 3.6E-04 for the park ranger to 5.3E-03 for the child resident.
Thus, the results range from approximately 4 to 3 orders of magnitude below an HI of 1. For
each receptor, the hazard estimate is driven by the relatively high EPC and surrogate toxicity
criterion for C11 & C12 aliphatic hydrocarbons. While the results of the analysis do not raise
concern that the total HI over all pathways will exceed 1, the result for the child receptor is of the
same order of magnitude as the total quantified hazard (5.3E-03 versus 2.8E-03) for sediment
ingestion.

C7 & C8 aliphatic hydrocarbons, C9 & C10 aliphatic hydrocarbons and C9 & C10 alkyl
benzenes were detected two, three, and three times, respectively, in background sediment
samples. The maximum detected concentrations in background represent approximately 27% of
the EPC for C7 & C8 aliphatic hydrocarbons, 54% of the EPC for C9 & C10 aliphatic
hydrocarbons, and 30% of the EPC for C9 & C10 alkyl benzenes. Given the linear relationship
used to estimate hazard (concentration times exposure parameters divided by the RfD), it is
expected that the results obtained from the background area do represent background conditions
and that hazard due to background would account for similar percentages of the hazard estimates
presented in Tables 6.3-2 to 6.3-4 for these chemicals. This leave approximately 73%, 46%, and
70%, respectively, of the total estimated hazard attributed to residues from the spill.

Therefore, petroleum hydrocarbons cannot be screened from the site COPC list. Screening, on
the basis of background comparison, is instructive with regard to the potential source area
contribution of contamination to the existing system; however, none of the individual
constituents detected in the background area contribute materially to the cumulative risk and
hazard for the site. As presented in Table 2.3-4, the maximum detected concentrations in site
sediment of these constituents are all roughly two orders of magnitude below the USEPA
residential soil RSL; and, when considered in light of the uncertainty undermining this surrogate-
based approach, none of the fractions are presumed to contribute materially to site management
decisions. None of the target fractions are identified as site COCs and further statistical
evaluation of background populations and dataset distribution is not required. DRO hypothesis
testing using the Gehan test tends to indicate that DRO concentrations in the study area and the
background area are consistent and indicative of the same population. Subsequent outlier
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testing, however, undermines confidence in the Gehan test results. This uncertainty tends to lend
greater support for consideration of the individual constituent analyses for the assessment of risk-
based decision-making, rather than reliance on DRO or hydrocarbon factional analysis.
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Table 6.3-1: Total Petroleum Hydrocarbon Fractionation Analysis - Non-Carcinogens
Surrogate Compounds and Surrogate Toxicity Criteria

Constituent of Potential Concern EPC (mg/kg) Surrogate® Surrogate RfDob Source
C9 & C10 alkyl benzenes 2.76E-01 1,3,5-Trimethylbenzene 4.00E-02 Guidelines for TPH Fractionation, from Edwards, et al., 1997
C5 & C6 Aliphatic hydrocarbons 2.08E-03 Hexane 6.00E-02 Guidelines for TPH Fractionation, from HEAST, 1997
C7 & C8 Aliphatic hydrocarbons 3.83E-02 Heptane 6.00E-02 Guidelines for TPH Fractionation, from HEAST, 1997
C9 & C10 Aliphatic hydrocarbons 7.10E-01 Nonane 1.00E-01 Guidelines for TPH Fractionation, from Edwards, et al., 1997
C11 & C12 Aliphatic hydrocarbons 3.96E+01 Undecane 1.00E-01 Guidelines for TPH Fractionation, from Edwards, et al., 1997
Notes:

® From Table 1, Comparison of TPH Fractionation Chemical Surrogates Used by Various Programs, Guidelines for TPH Fractionation at Leaking Underground Storage Tank Sites, December 2012.

® From Table 2, TPH Fraction-Specifica and Chemical-Specific Property a and Toxicity Values, Guidelines for TPH Fractionation at Leaking Underground Storage Tank Sites, December 2012.
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Table 6.3-2: Total Petroleum Hydrocarbon Fractionation Analysis - Non-Carcinogens
Sediment Ingestion Exposure Pathway - Adult and Child Recreational Users

Equations
Intake Equation

Intake =

EPC x IRseg X CF x FI X EF x ED

Risk and Hazard Equations

Cancer Risk = Intake x SF,
Hazard Quotient = Intake/RfDg
Parameters

Adult Recreational| Child Recreational
Parameters Description User User
EPC Sediment concentration (mg/kg) Chemical-specific
IRseq Sediment ingestion rate (mg/day) 100 200
CF Conversion factor (kg/mg) 0.000001 0.000001
FI Fraction ingested (dimensionless) 1 1
EF Exposure frequency (days/year) 52 52
ED Exposure duration (years) 30 6
BW Body weight (kg) 70 15
AT-noncancer Averaging time (days) (EDx365 days/yr) 10950 2190

Notes:

c - carcinogen

NA - Not applicable, not available

RfDo - Oral reference dose (mg/kg-day)

SFo - Oral cancer slope factor (mg/kg-day) ™"

nc - noncarcinogen
NE - Not Established
EPC - exposure point concentration

A/C - Adult/Child

EPA Default Exposure Factors utilized unless where otherwise noted. Toxicity values obtained from the

December 2012 UDEQ Guidelines for TPH Fractionation.

EPA. 1989. RAGS Part A. December.

Hazard estimates

Adult
Recreational | Child Recreational Adult Recreational| Child Recreational

User User User User
C11&C12 Aliphatic H 3.96E+01 8.1E-06 7.5E-05| 1.00E-01 8.06E-05 7.52E-04
C6 Aliphatic hydroc 2.08E-03 4.2E-10 4.0E-09| 6.00E-02 7.05E-09 6.58E-08
C7&C8 Aliphatic hyd 3.83E-02 7.8E-09 7.3E-08| 6.00E-02 1.30E-07 1.21E-06
C9&C10 Aliphatic hy 7.10E-01 1.4E-07 1.3E-06| 1.00E-01 1.45E-06 1.35E-05
C9&C10 Alkyl Benzg 2.76E-01 5.6E-08 5.2E-07| 4.00E-02 1.40E-06 1.31E-05
Pathway Specific Hazard Index 8.4E-05 7.8E-04
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Table 6.3-3: Total Petroleum Hydrocarbon Fractionation Analysis - Non-Carcinogens
Sediment Ingestion Exposure Pathway - Adult and Child Residents

Equations
Intake Equation

Intake =

EPC x IRseq X CF x FI x EF x ED

Risk and Hazard Equations

Cancer Risk =

Hazard Quotient =

BW x AT

Intake x SF,
Intake/RfD,

Parameters
Adult Child
Parameters Description Resident Resident
EPC Sediment concentration (mg/kg) Chemical-specific
IRseq Sediment ingestion rate (mg/day) 100 200
CF Conversion factor (kg/mg) 0.000001 0.000001
Fi Fraction ingested (dimensionless) 1 1
EF Exposure frequency (days/year) 350 350
ED Exposure duration (years) 30 6
BW Body weight (kg) 70 15
AT-noncancer Averaging time (days) (EDx365 days/yr) 10950 2190
Notes:
c - carcinogen nc - noncarcinogen
NA - Not applicable, not available NE - Not Established
RfDo - Oral reference dose (mg/kg-day) EPC - exposure point concentration
SF, - Oral cancer slope factor (mg/kg-day) ™ A/C - Adult/Child
EPA Default Exposure Factors utilized unless where otherwise noted.
Toxicity values obtained from the December 2012 UDEQ Guidelines for TPH Fractionation.
EPA. 1989. RAGS Part A. December.
Hazard estimates _
Toxicity
EPC Intake (mg/kg-day) Criteria Hazard Quotient
(mg/kg) RfD, Adult Child
Chemical Adult Resident|Child Resident] mM9/kg-day Resident Resident
. . 3.96E+01 1.00E-01
C11&C12 Aliphatic
hydrocarbons 5.4E-05 5.1E-04 5.42E-04 5.06E-03
2.08E-03 6.00E-02
C6 Aliphatic hydrocarbons 2.8E-09 2.7E-08 4.75E-08 4.43E-07
. . 3.83E-02 6.00E-02
C7&C8 Aliphatic
hydrocarbons 5.3E-08 4.9E-07 8.75E-07 8.17E-06
. . 7.10E-01 1.00E-01
C9&C10 Aliphatic
hydrocarbons 9.7E-07 9.1E-06 9.73E-06 9.08E-05
C9&C10 Alkyl Benzenes 2.76E-01 3.8E-07 3.5E-06 4.00E-02 9.43E-06 8.81E-05
Pathway Specific Hazard Index 5.6E-04 5.2E-03
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Table 6.3-4: Total Petroleum Hydrocarbon Fractionation Analysis - Non-Carcinogens
Sediment Ingestion Exposure Pathway - Park Ranger

Equations
Intake Equation

Intake =

EPC x IRseq X CF x FI x EF x ED

BW x AT

Risk and Hazard Equations

Cancer Risk =

Hazard Quotient =

Intake x SF,
Intake/RfD,

Parameters

Parameters Description Park Ranger
EPC Sediment concentration (mg/kg) Chemical-specific
IRseq Sediment ingestion rate (mg/day) 100

CF Conversion factor (kg/mg) 0.000001

Fl Fraction ingested (dimensionless) 1

EF Exposure frequency (days/year) 225

ED Exposure duration (years) 25

BW Body weight (kg) 70
AT-noncancer Averaging time (days) (EDx365 days/yr) 9125

Notes:

Cc - carcinogen

NA - Not applicable, not available

RfDo - Oral reference dose (mg/kg-day)

SFo - Oral cancer slope factor (mg/kg—day)'1

nc - noncarcinogen
NE - Not Established

EPC - exposure point concentration
A/C - Adult/Child

EPA Default Exposure Factors utilized unless where otherwise noted.

Toxicity values obtained from the December 2012 UDEQ Guidelines for TPH Fractionation.
EPA. 1989. RAGS Part A. December.

Hazard estimates

Intake (mg/kg-| Toxicity .
EPC day) Criteria Hazard Quotient
mg/k RfD
. (me/ke) Park Ranger ° Park Ranger
Chemical mg/kg-day
C11&C12
. . 3.96E+01 1.00E-01
Aliphatic
hydrocarbons 3.5E-05 3.49E-04
) . 2.08E-03 6.00E-02
C6 Aliphatic
hydrocarbons 1.8E-09 3.05E-08
3.83E-02 6.00E-02
C7&C8 Aliphatic
hydrocarbons 3.4E-08 5.63E-07
7.10E-01 1.00E-01
C9&C10 Aliphatic
hydrocarbons 6.3E-07 6.26E-06
C9&C10 Alkyl Ben4 2.76E-01 2.4E-07| 4.00E-02 6.07E-06
Pathway Specific Hazard Index 3.6E-04
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6.3  Uncertainties in Exposure Assessment

The uncertainty associated with the receptor exposure estimates depends on the quality of the
selected input parameters. This section addresses the uncertainty related to the quantification of
exposure concentrations and COPC intakes with regard to these input parameters.

6.3.1 Exposure Pathways

Section 3.0 identifies human populations, based on current and future land use, which may be
exposed to residual chemicals as a result of the pipeline release. Complete exposure pathways
were identified in the context of the CSM. The usefulness of this risk assessment is dependent
upon the accuracy of this information.

Given the nature of the site, current and future land-use includes both routine recreational and
intermittent Park Worker exposure. The study area is a wetland system adjacent to the Reservoir
and occurs wholly within the confines of the Willard Bay State Park. The study area is adjacent
to Park access and parking and occurs within 250 ft. of existing residential development. This
HHRA assumes that residential development is a possibility under future potential land use
conditions. The assessment of this latter population forms the assessment basis for the baseline
HHRA.

At the direction of the State of Utah, the HHRA limits consideration of complete exposure
pathways to the direct contact pathways of incidental ingestion and dermal exposure. The
HHRA does not generate quantitative point estimates of risk or hazard predicated on the indirect
pathways associated with inhalation of ambient air potentially impacted by volatile emissions
(sediments and/or surface water) or particulate emissions stemming from suspension of impacted
sediments.

6.3.1.1 Inhalation

With respect to inhalation of contaminants stemming from sediment, inhalation risks and hazards
are generally held to be at least an order of magnitude (often several orders of magnitude) less
significant than the direct contact ingestion pathway. The exclusion of the inhalation pathway is
not anticipated to significantly undermine risk management decisions at the study area.

Inhalation of sediment can only occur when exposed sediment becomes airborne through the
disturbance of sediment by wind or mechanical means and the entrainment of soil particles in air.
The high moisture content associated with the preponderance of the study area sediments, in
combination with a high degree of vegetated surface, suggests that entrainment of dust by wind
is likely to be insignificant. Very low concentrations of VOCs were detected in the study area
sediments and volatilization rates predicated on these low detections are not expected to be
significant.

For example, only six VOCs were selected as COPCs in the HHRA. Utilizing the EPCs and the
November 2013 USEPA Residential Soil RSLs (inclusive of ingestion and inhalation, there is no
dermal intake component for VOCs in soil), the total risk associated with these compounds is
approximately 1.2E-08, suggesting that the total risk, inclusive of all relevant pathways is
insignificant, and the risk associated with inhalation is even less. With respect to particulate
emissions from the PAHs, the same approach was employed as above, reflecting exposure based
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on ingestion, inhalation of particulates and dermal exposure. Three carcinogenic PAHs were
retained as COPCs (1-methylnaphthalene, benz(a)anthracene, and benzo(a)pyrene). Taking their
respective EPCs, dividing by the November 2013 USEPA Residential Soil RSL and multiplying
by 1E-06, the total associated risk is given as 1.5E-06; a value marginally above the National Oil
and Hazardous Substances Pollution Contingency Plan’s (NCP) (USEPA 1990)lower brightline
of 1E-06, but at the lower end of the Relative Risk Range. The difference between inhalation
risks predicated on particulate emission and volatilization is often marked, with inhalation of
particulate emissions stemming from sediments being several orders of magnitude less than
ingestion risks. With total risks approximating 1E-06, the inhalation component for the PAHs
predicated on particulate emissions is expected to be in the 1E-11 risk range and insignificant
from a risk management perspective. These lower overall risks, derived from the most
conservative approach endorsed by USEPA, suggest that the exclusion of the inhalation pathway
will not materially affect risk management at the study area.

No VOCs were detected in surface water.

6.3.1.2 Fish Ingestion

Ingestion of recreationally-caught fish from Willard Bay was not evaluated within the context of
the Risk Characterization. Analytical results from fish samples collected from Willard Bay show
no diesel contamination in fish as a result of the March 19th spill.

Willard Bay is a popular destination for sport fishing. At the time of the pipeline release, there
were concerns about possible impacts to fish and health risks to people consuming fish from
Willard Bay. The DWQ and Utah Department of Health prepared a preliminary evaluation soon
after the spill and found no identifiable health risks, since diesel-related contaminants were
measured in only trace concentrations in Willard Bay and those trace amounts were expected to
break down quickly in ambient surface water following the spill.

To confirm this, scientists from the Division of Wildlife Resources and DWQ netted wipers,
catfish, and gizzard shad from the reservoir on May 9, 2013. Department scientists analyzed
tissue samples from fifteen fish, including five samples from three individual species. Sampling
and analysis targeted the edible (muscle) portion of the fish, ensuring that the lab analysis
included any contaminants that might have accumulated in the muscles or organs where they
could potentially pose a health risk.

DWAQ sent seventeen samples, including two quality control samples, to an accredited laboratory
for analysis for diesel-related contaminants. The lab analysis detected no diesel contamination in
the fish sampled. This indicates that fish from the reservoir are safe to eat (AWAL, 2013).

The North Marina at Willard Bay remains closed, with buoys prohibiting access to the

contaminated beach area. The South Marina, including boat launch ramps, camping, and day use
areas, 1S open.
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6.3.2 Exposure Parameters

To conduct the exposure assessment, it was necessary to develop assumptions about general
characteristics and activity patterns for residential, worker, and recreational use in the Willard
Bay State Park study area. For the residential and worker populations, the HHRA 1is predicated
on the USEPA standard default exposure parameter values which underpin the November 2013
RSLs. The default values reflect activities that may result in exposure; the frequency for
occurrence of each activity; the routes of exposure by which an individual could be exposed; and
the amount of impacted sediment that an individual may contact during the activity. For the
recreational user populations, the set of exposure parameter values predominantly reflect those
associated with the residential adult and child, with the exceptions of exposure frequency and the
adherence factors for sediment to skin to support the dermal exposure assessment.

The future potential residential land use scenario is relevant to establish a conservative baseline
for the HHRA under uncontrolled land use scenarios for the future and form the basis for the
imposition of institutional or other land use controls to limit the study area’s use, if necessary. A
residential development abuts the study area to the north; however, there are no plans to allow
residential development in the study area of the State Park. The unrestricted use scenario
assumes adult and child daily contact with sediments for 350 days per year for 30 years, which
likely overestimates even reasonable maximum exposure durations and frequency considering
the lack of time spent outdoors during cold weather months.

State Park Workers are addressed under current land uses. It is expected that park workers may
intermittently access the study area for inspection of the property. Routine exposure of park
workers is not anticipated and there are no structures in the study area which require routine
periodic access or maintenance. Park worker exposure parameter values reflect the USEPA
default exposure parameter values and assume a park worker spends all day in the study area, for
225 days per year for a period of 25 years. Clearly, this excess conservatism imparts a greater
than reasonable bias contributing to increased associated risk and hazard.

Recreational use is assessed under current land use conditions. Exposure assumptions related to
adult and child recreational access differ from residents in two primary ways: 1) more invasive
sediment activities are expected, such as digging and playing in sediments; and 2) exposure
frequencies that better reflect seasonal use of the study area, corresponding with warm weather
months. Recreational users are assumed to be exposed for 52 days per year. This EF equates to
two days/week for the warmest six months of the year. The degree of conservatism in this
parameter is significant and is expected to represent the maximum frequency which can be
reasonably attributed to a park visitor. An adherence factor of sediment to skin for adults and
children was assumed to be of 0.02 mg/cm2 and 3.3 mg/cm2, respectively. The adherence factor
for adults is based on the commercial/industrial adult grounds keeper (USEPA 2004). The
adherence factor for children is the 95th percentile weighted adherence factor for children
playing in wet soil (USEPA 2004), reflective of creek or pond sediments. While conservative by
design, the adherence factors may be associated with less excess conservatism than the estimates
associated with exposure frequency.

Overall, conservative assumptions were made with regard to sediment ingestion rates, equating

these rates with those utilized for soil, and skin surface area exposed to sediment. One important
assumption influencing the results is the rate of dermal absorption of chemicals from sediment.
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Very few directly applicable data exist to support estimates of the rate at which chemicals
present in soil or sediment may be absorbed through the skin during and following dermal
contact. Estimates of chemical intake for dermal contact exposure pathway are based on health
protective assumptions about the frequency and amount of dermal contact with sediment. In
addition, estimates of the fraction of a chemical that is subsequently transported across the skin
(i.e., absorbed) are also included in the chemical intake estimates.

Another assumption that tends to overestimate exposure is that PAHs in sediment are 100%
bioavailable upon oral ingestion. There is strong support in the literature showing oral
availabilities of less than 100% for PAHs (Magee et al. 1996; NRC 2003). Based on a number of
studies in rats and mice, Magee et al. (1996) determined a point estimate of 29% (or 0.29) oral
bioavailability of PAHs in soil. The 29% value is consistent with values previously used in PAH
risk assessments with USEPA as the lead agency (NRC 2003). The health-protective assumption
of 100% bioavailability of PAHs in sediment likely results in an overestimate of the exposure via
ingestion of these chemicals.

Overall, the exposure parameters used in the calculation of risk are generally consistent with
USEPA guidance for deriving estimates for the reasonable maximum exposure (RME). Many of
the exposure variables recommended by the USEPA for the RME case represent the upper 90th
or 95th percentile values. Because chemical intake may be substantially overestimated using this
conservative approach, cancer risks and noncancer hazards are likely to be overestimated.

6.3.3 Exposure Point Concentrations

A source of conservatism typically built into the risk assessment is the use of the 95% UCL,
rather than the average concentration, in estimating COPC exposure concentrations for
evaluating health effects to receptors. In this HHRA, exposure within the study area was
preferentially evaluated using the 95% UCL, where a defensible data set was available. In
instances where there were sample sizes where n<4, the maximum detected concentration
(MDC) was used. Furthermore, in instances where the variability with the contaminant-specific
data gap caused the generation of a 9SUCL which exceeded the MDC, the MDC was
preferentially chosen. The 95% UCL is a statistic that quantifies the uncertainty associated with
the sample mean concentration. By using this method to estimate EPCs, there is 95% confidence
that receptors are exposed to a mean concentration that is equal to or below the UCL. Use of the
MDC confers a greater degree of conservatism to the quantitative point estimates of risk and
hazard. The use of maximum values is health protective and likely results in an overestimate of
associated health risks. Realistically, receptors will be mobile and are more likely to be exposed
to concentrations less than the maximum.

6.4 Uncertainties in Dose-Response Assessment

Considerable uncertainty is associated with the qualitative (hazard assessment) and quantitative
(dose-response) evaluations of the constituents. Hazard assessment deals with characterizing the
nature and strength of the evidence of causation, or the likelihood that a constituent that induces
adverse effects in laboratory animals will induce adverse effects in humans. Dose-response
assessment is the process of characterizing the relationship between the administered dose of an
agent and the incidence and severity of adverse health effects in an exposed population.
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In this assessment, COPC cancer slope factors (CSF) and reference doses (RfD) were based on
guidelines recommended by the regulatory agencies and professional organizations cited. To
ensure that potential health impacts to the exposed receptors will not be underestimated,
regulatory agencies use uncertainty (or safety, modifying) factors in calculating dose-response
values. The integrated uncertainty (and associated conservatism) with the derivation of the dose-
response values carries through to the predicted risk values. This risk assessment also used a
hazard index approach, which assumes that the toxic effects of all noncarcinogenic constituents
are additive. The uncertainties associated with extrapolation are discussed in greater detail
below.

6.4.1 Extrapolation
Uncertainties related to toxicity assessment are inherent in the modeling of dose-response

relationships for exposure to constituents and in calculating numerical estimators to predict
health effects with a margin of safety. In the absence of (or in addition to) reliable
epidemiological data, experimental animal laboratory data are used for dose-response
assessments. Extrapolation from animals to humans is also inherent to the process of toxicity
testing, as is route-to-route extrapolation. The inference that adverse effects found in animal
bioassays conducted in the laboratory are indicative of likely human toxicity is fundamental to
toxicological research and risk assessment. Examples of uncertainties that may be used in
modeling of dose-response relationships, upon which CSF or RfD values are based, include
extrapolation of findings:

e From laboratory animal experiments to humans (uncertainties arising from surface-area-
based dose conversion and interspecies extrapolation);

e From high exposure levels to low exposure levels;

e From acute exposures to chronic exposures or from occupational conditions to non-
occupational or environmental conditions; and

e From oral toxicity values to dermal toxicity values, using gastrointestinal absorption
factors, when available.

The level of uncertainty of constituents varies because information concerning some constituents
and their associated health effects is comparatively scarce while, for others, more information is
available from health effects studies.

6.4.2 Chemicals without Toxicity Factors

Noncancer toxicity factors are not available for some target analytes. In some instances,
structure-activity relationships can be utilized to identify applicable and appropriate surrogates,
as in the PAHs. The use of surrogates may or may not lead to an increase in excess risk. In
instances where toxicity criteria cannot be applied, additional uncertainty influences the overall
confidence in the risk assessment, tending to bias the overall conservatism lower.

6.5 2-Acetylaminofluorine and 7,12-Dimethylbenz(a)anthracene in Sediments
7,12-Dimethylbenz(a)anthracene (7,12-DMBA) and 2-Acetylaminofluorine (2-AAF) appear to
be detected at maximum concentrations in site sediment which exceeded health-based screening
criteria. Utilization of these MDCs resulted in carcinogenic risks for 7,12-DMBA which
exceeded 1.0E-05 for all five receptors, ranging from 1.5E-05 for an Adult Recreational User to
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6.0E-4 for a Child Resident. These risks are driven by ingestion and dermal contact exposures to
7,12-DMBA in sediments 7,12-DMBA was sampled as an SVOC but not as a PAH and
exhibited 1 detection in 61 samples used in the HHRA. Thus, the EPC was represented by the
maximum detected concentration in the risk calculations. The sample result was estimated (i.e.,
J qualified), falling between the PQL and the MDL. 7,12-DMBA also works through a
mutagenic mode of action so the intake rates and adherence factors were appropriately modified
in the risk calculations. Note that 7,12-DMBA was not detected in background samples
collected in the background area.

Total risks for 2-AAF exceeded 1E-06 for four receptors: child recreational user, adult resident,
child resident, and Park Ranger. Like 7,12-DMBA, it was not detected in the background
samples collected within the background area.

Although these risks exceed the lower-bound brightline (1E-06) of the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) (1E-06), and the 7,12-DMBA
detection in particular resulted in an exceedance for one population in excess of the upper-bound
brightline of the NCP relative risk range (1E-04), these constituents are not related to the diesel
spill and, in all likelihood, do not even occur at the site.

7,12-DMBA and 2-AAF appear to be detected in only one site sediment sample utilized within
the HHRA. This occurred at Wetland Pond 1 (WP1-22-02). Both detections were J-coded
values, indicating an estimated detection of low confidence, occurring below the reporting limit,
but above the method detection limit (MDL). 7,12-DMBA was also detected in a confirmation
sample (CF-SS-N-01 ) to evaluate a sediment post-removal condition at Wetland Pond 3 and in a
field blank sample. While sample WP1-22-02 has substantial diesel contamination, sample CF-
SS-N-01 shows no evidence of diesel contamination. However, both show similar
concentrations of 7,12-DMBA, which implies the diesel contamination is not the source of 7,12-
DMBA. Sample CF-SS-N-01 appears to be a very clean field background sample, and nearly all
compounds in sample CF-SS-N-01 are either perdueterated internal standard or surrogates,
surrogate compounds containing fluorine, or possible contaminants from laboratory procedures
including 2-AAF, 7,12-DMBA, methylcholanthrene and an unknown tentatively identified as
sitosterol. The same species were also identified (at approximately similar levels) in sample
WP1-SS-02. Since CF-SS-N-01 was essentially free of diesel contamination, while WP1-SS-02
was highly contaminated--yet both samples have the same artifacts--it is highly likely that 2-
AAF, 7,12-DMBA, and the other artifacts listed result from laboratory practices.

All three of the samples (laboratory identification numbers1309121-001B, 1306153-008B, and
field blank 1306153-006B) that exceeded the MDL for 7,12-DMBA were preceded by spiked
samples that contained elevated amounts of every compound. This is very strong evidence that
the small amount of compound in the three samples of concern is actually carry-over from the
preceding spiked sample, and not in the samples themselves. Review of the available data from
samples following analysis of a spiked sample suggests strong evidence of carry-over, although
in many cases those indicators failed to exceed an MDL or no attempt was made by the
laboratory to quantify the smaller signals. Carry-over of 2-AAF is also strongly evident, but not
as high as the trend associated with 7,12-DMBA. 3-methylcholanthrene also exhibits as much or
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more carry-over than 7,12-DMBA; however, this constituent is not associated with a substantive
contribution of site risk or hazard and so its presence is inconsequential.

Carry-over occurs based on retention of material from prior samples in the analytical instrument
injection port and injection port liner. Some of this prior material will then get released when a
subsequent sample is analyzed and erroneously be attributed to the subsequent sample. There is
no cleaning mechanism between samples, unless the analyst inserts rinse blanks between
samples. This phenomenon is also compound-specific and some compounds, especially the
heavier molecules, will be more commonly retained. During most analytical analyses, carry-
over is not a pervasive issue, but when a high-level sample is run, the analyst needs to watch for
carry-over and may have to rerun a following sample. Data validation is important to identify
potential carry-over, especially when trying to use low level data on samples that follow a high
sample or spiked sample. Carry-over can get increasingly worse depending on the sample
history, and will be one of the triggers for maintenance cleaning of the injection port.

In a review of Appendix 6, QA/QC Check Report, pages 1, 4, and 7 note a marked run list in the
attached set of data scans. Every sample in question is immediately preceded by a spiked
laboratory control sample (LCS) or matrix spike/matrix spike duplicate (MS/MSD) pair. Pages
2, 5, and 8 show the level of compounds in the spiked samples and pages 3, 6, and 9 show the
elevated signals in the samples of concern that followed the spiked samples. These can be
compared to the signals in the method blank shown on page 10. The best evidence is seen in a
comparison of the field blank on page 9 to the method blank on page 10. The field blank was
preceded by a spiked sample and the method blank was not. The higher values in the field blank
are most likely due to carry-over.

In a final check, it is notable that petrogenic alkyl-PAHs in sediment samples always appear as
isomeric clusters (with the exception of 1- and 2-methylnaphthalene), and never as discrete
individual compounds. A typical example of the alkyl-benz[a]anthracene/chrysene isomeric
patterns from petroleum-contaminated sediment prsents8 major isomers for the methyl-
benz[a]anthracene/chrysene group, 10 major isomers for the dimethyl- (or ethyl)
benz[a]anthracene/chrysene group, and 15 major isomers in the C3- benz[a]anthracene/chrysene
group. In contrast, sample WP-1-SS-02 (and CF-SS-N-01) have only one isomer in the dimethyl-
benz[a]anthracene/chrysene range, and that is 7,12-DMBA. The lack of isomers that have the
same molecular weight demonstrates that the detected concentrations of 7,12-DMBA is not
likely from a petroleum-related source, and is almost certainly a contaminant artifact.

Based on these multiple lines of evidence, the 7,12-DMBA and 2-AAF detections appear to be
associated with laboratory contamination and not with the diesel spill in Willow Bay Park.
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6.6 Conclusions Regarding Uncertainty

Although it is difficult to quantify the uncertainties associated with all the assumptions made in
this risk assessment, the use of conservative assumptions likely contributes to overestimation of
exposure and risk. Language suggested by the USEPA (1989b) to explain the effect of using
conservative assumptions in cancer risk assessments is as follows:

These values are upper-bound estimates of excess cancer risk potentially arising from
lifetime exposure to the chemical in question. A number of assumptions have been made
in the derivation of these values, many of which are likely to overestimate exposure and
toxicity. The actual incidence of cancer is likely to be lower than these estimates and
may be zero.
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7.0 Conclusions

TechLaw has prepared this HHRA to assess the potential health risks associated with residual
diesel fuel at Willard Bay State Park in Box Elder County, Utah. On March 18, 2013, a diesel
fuel leak from an 8-inch petroleum pipeline near Willard Bay State Park was detected following
a drop in pipeline pressure indicated by a sensor at the Bear River Block Valve on the No. 1
diesel line going from Salt Lake, Utah to Spokane, Washington. The spill area occurred within
Willard Bay State Park on land owned by the U.S. Department of Interior, Bureau of
Reclamation and is managed by the State of Utah. The location of Willard Bay State Park is
presented in Figure 1-1. The Willard Bay Study Area (Study Area) is presented in Figure 1-2.
Approximately seven (7) acres of wetlands were impacted.

The HHRA was completed to evaluate health risks and to ensure the safety of continuing
recreational activities as well as Ranger/Park Worker exposures in the Study Area. The Utah
DWQ also requested that residential exposure be evaluated to establish a baseline assessment of
risk under a future uncontrolled land use scenario. Chemicals found in petroleum products, such
as diesel, are ubiquitous in environments where human activity is present (e.g., spills, leaks,
products of incomplete combustion). This HHRA includes a background evaluation to
determine whether the source of residual diesel-related constituents in the Study Area is related
to the pipeline release and is significant from a human health perspective. The HHRA
conclusions will support the DWQ’s evaluation of whether cleanup following the spill was
adequate.

Three potential exposure scenarios were evaluated under current and future land use scenarios.
Under current and future potential land use, the HHRA considers: 1) routine access and exposure
to a generic adult National Park Service on-site worker (also referred to as the Ranger
population), consistent with USEPA worker defaults; and, 2) access and exposure to a
recreational adult and child in a conservative scenario to address seasonal use of the Park. The
third exposure scenario establishes the baseline assessment of risk and addresses future potential
residential development of the Study Area in consideration of residential adult and child
exposures. To the greatest extent practicable, the HHRA relies on a conservative assessment of
risk and hazard in concert with USEPA standard default exposure assessment and intake
parameter values. Recreational user exposures consider exposure frequencies predicated on
professional judgment, but are intended to reflect a conservative assessment of routine access
during seasonal use of the Park/Study Area.

The HHRA characterizes sediment and surface water residual concentrations in the Study Area
and, in comparison, the background area. Complete exposure pathways supporting the
quantitative assessment of risk and hazard include incidental ingestion and dermal contact.
Inhalation was determined not to contribute significantly (i.e., to influence risk or site
management decision making) to the overall assessment of risk and was excluded from the
quantitative Risk Characterization. To the greatest extent practicable, exposure point
concentrations underpinning risk and hazard estimates are predicated on upper-bound estimates
of the mean for individual constituent datasets. In instances where the dataset would not support
a statistical descriptor of the mean, TechLaw has defaulted to use of constituent-specific
maximum detected concentrations as the basis for the exposure point concentration.
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TechLaw compared residual concentrations of petroleum-related constituents in the Study Area
surface water and sediments to reference concentrations [i.e., background threshold values
(BTVs)] of anthropogenic chemicals established in the background area. Table 2.3-3 compares
the maximum detected concentration for bis(2-ethylhexyl)phthalate to the estimated BTV,
indicating that this COPC is likely present at the site above background. Similarly, Table 2.3-4
compares the maximum detected concentrations for sediment COPCs to the corresponding
BTVs. The table shows that 1,2,3-trimethylbenzene, 2-butanone, carbon disulfide, isopropyl
alcohol, n-hexane, tetrachloroethene, toluene, benzaldehyde, and DRO are likely present above
background levels. Acetone appears to be present at concentrations similar to those measured in
the background area. In any case, both the BT Vs and the study area MDCs for these constituents
are greater than an order of magnitude below conservative health-based residential soil screening
criteria (USEPA RSLs, November, 2013) and are not considered site contaminants of concern.

No constituents detected at the Site contribute excess hazard for any receptor population
exceeding 1.0, in any environmental contact medium.

Only one constituent potentially related to the diesel product released contributes to exceedances
of risk in excess of 1E-06: benzo(a)pyrene (B(a)P). These risk estimates are marginally above
1E-06 and are pertinent only to future potential adult and child residential populations.

As a PAH, B(a)P is a common constituent associated with petroleum products and their use.
Risk attributable to benzo(a)pyrene is considered to incorporate sufficient conservative bias and
occurs at the lower end of USEPA’s Relative Risk Range (RRR) (USEPA 1990) for the most
sensitive receptor populations evaluated. Total risk attributable to B(a)P exceeds 1E-06 only for
a future potential residential adult (1.25E-06) and child (1.07E-06). Risks exceed the 1E-06
brightline, from a cumulative perspective, with no single intake route (e.g., ingestion, dermal)
contributing risks in excess of 1E-06. B(a)P was analyzed as a target PAH and detected only
once in 60 samples, thus the EPC is predicated on the MDC. The single detection occurred at
WP1A-SS-01, a location east of the dividing highway. Given the conservative nature of the
assessment (e.g., use of USEPA default exposure parameter values) and the unlikelihood of
future potential residential development of the site, a very low level of concern is associated with
potential exposure to benzo(a)pyrene at the site.
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