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INTRODUCTION

On 12 June 2010, approximately 800 barrels of a 33 API (= sp. gr. 0.825)
crude oil was released (Incident) into Lower Red Butte Creek, Salt Lake
City, Utah (CPL 2011), just downstream of the Red Butte Garden
Arboretum. Immediately following the Incident (summer/fall 2010),
Phase 1 of the creek cleanup was initiated. Approximately 400 barrels
were recovered at the spill site on land and about 400 barrels entered
Lower Red Butte Creek. As of 09 September 2010, a total of 778 of the 800
barrels are accounted for through recovery from water, soil removal, and
evaporation (CPL 2011).

PURPOSE OF THE ECOLOGICAL RISK ASSESSMENT

On behalf of the Utah Department of Environmental Quality (UDEQ)
Division of Water Quality, the oversight agency of the Incident, ERM has
prepared this Ecological Risk Assessment work plan (ERA WP). The
purpose of this ERA is to evaluate the potential for adverse ecological
impacts that may occur as a result of potential exposures to residual
concentrations of spill-related petroleum hydrocarbons following

remediation efforts in Lower Red Butte Creek. Methods used to conduct
the ERA will be consistent with State of Utah and USEPA guidance:

e Utah Administrative Code, Rule R315-101-5, Health Evaluation
Criteria, Risk Assessment;!
e Framework for Ecological Risk Assessment (USEPA 1992a);

e Ecological Risk Assessment Guidance for Superfund: Process for
Designing and Conducting Ecological Risk Assessments
(USEPA 1997); and

e Guidelines for Ecological Risk Assessment (USEPA 1998).

! Utah Administrative Code, Rule R315-101-5, Health Evaluation Criteria, Risk
Assessment specifically applies to Hazardous Waste sites. Nonetheless, where
possible, this ERA will be consistent with this State rule.

-9-
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Findings of this ERA? are intended to support evaluations/determinations
of whether:

¢ The remediation response was sufficient to protect biota of concern;
e A more detailed ERA is warranted for this urban creek; and/or

e There is a need for and, if needed, what is the scope of additional risk
management actions.

The purpose of this work plan is to describe the methods and, where

relevant and available, provide exposure factors and toxicity benchmarks
that will be used in the ERA.

KEY FEATURES OF THE ERA WORK PLAN

In preparing this work plan, the following features have been
incorporated into the ERA:

e Where applicable, the ERA will be consistent in approach and
methodology with the human health risk assessment (HHRA) that will
be performed in parallel with this ERA.

e Constituents of potential ecological concern (COPECs) are petroleum
hydrocarbons.

e Given the biotic receptors of concern, the ERA will evaluate the reach
of Lower Red Butte Creek from the Former Lower Underflow Dam3 to
below 900 East as a single exposure area.

e UDEQ (2005) TPH Fractionation guidance was used to evaluate total
petroleum hydrocarbons (TPH). UDEQ'’s fractionation guidance
builds on approaches previously described by the Total Petroleum
Hydrocarbon Criteria Working Group (TPHCWG) and the
Massachusetts Department of Environmental Protection (MaDEP).
Where UDEQ TPH benchmarks were lacking, MaDEP benchmarks*
were used to evaluate potential risks due to exposures to petroleum
hydrocarbons —specifically, to aliphatic and aromatic carbon-chain
fractions.

The findings of the Reference Creek (Ambient) Evaluation (McDaniel-Lambert 2012) were
used to determine whether the source of the hydrocarbons detected in Lower Red Butte Creek
were related to the Incident.

Sampling location at the spill site

4 MaDEP (2002, 2007)

-10-
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Reference creeks were identified to characterize ambient conditions of
urban creeks not impacted by the Incident and were established to
correctly identify concentrations and biological responses attributable
to the Incident. Reference creeks identified in the Red Butte Creek Crude
Oil Spill Water, Sediment and Macroinvertebrate Sampling Plan, v. 17
(CPL 2011) and used in this ERA are Emigration Creek, Parleys Creek,
City Creek, and Mill Creek.?

In-creek benthic community structure will be evaluated as an added
line of evidence to characterize the ecological significance of any
identified ecological risks.

Like Red Butte Creek, these reference creeks have lengthy wild land reaches in the Wasatch
front range, and then flow through residential/urban reaches before entering the Jordan River.
Emigration Creek, Parleys Creek, City Creek, and Mill Creek were not affected by the
Incident and are considered to be representative of urban creeks in the Salt Lake City area
(CPL 2011).

-11 -
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SITE DESCRIPTION
Descriptions of Lower Red Butte Creek were primarily obtained from:

e Salt Lake City Riparian Corridor Study: Final Red Butte Creek
Management Plan (Bio-West 2010);

e Red Butte Creek Crude Oil Spill Water, Sediment and
Macroinvertebrate Sampling Plan (CPL 2011); and

e Department of Wildlife Resources documents.®

This site description is provided to give a general sense of Lower Red
Butte Creek. It is not intended to be a treatise on the abiotic/biotic
features of Lower Red Butte Creek.

Red Butte Creek is a narrow rocky creek located between City Creek to the
north and Emigration Creek to the south (CPL 2011; Bio-West 2010)
(Figure 2-1). For the purposes of the ERA and consistent with the Red
Butte Creek Management Plan (Bio-West 2010), Red Butte Creek has been
divided into Upper Red Butte Creek (upstream of Red Butte Gardens) and
Lower Red Butte Creek (downstream of Red Butte Gardens). Upper Red
Butte Creek drains approximately 5,400 acres of mountainous land
primarily owned and managed by the U.S. Forest Service (USFS). Red
Butte Reservoir and the Red Butte Creek Research Natural Area are
located in Upper Red Butte Creek.

Lower Red Butte Creek passes through an urban area where multiple
point and nonpoint sources of chemicals likely input to the creek. The
open channel portion of Lower Red Butte Creek terminates at
approximately 900 East where the creek enters a series of culverts that
discharge to Liberty Lake at Liberty Park. The 1300 South conduit then
conveys the flows from Lower Red Butte Creek and Emigration Creek to
the Jordan River via a 3.4 mile long pipe. One function of the impacted
portion of Lower Red Butte Creek is as an urban stormwater conveyance
system. There are campus parking lots and roadways immediately
adjacent to the spill site. The impacted reach drops about 750 feet over a
reach of 18,000 feet, averaging approximately a 4% drop (Figure 2-2).

®  nhttp://wildlife.utah.gov/dwr/
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GEOLOGY

The surface geology of the Upper Red Butte Creek is composed of various
members of the Triassic Ankareh formation as well as Jurassic/Triassic
Nugget Sandstone (Bio-West 2010). Approximately 50 to 86 percent of the
soils in the upper subwatershed have severe erosion potential. Lower Red
Butte Creek flows through deposits ranging in size from finer-grained silt
and clay to coarser sand and gravel deposits where 20 to 35 percent of the
soil has severe to very severe erosion potential. Median streambed
particle sizes range from 12 to 75 mm. Medium and large-sized gravel are
the dominant substrate sizes in riffle areas of Red Butte Creek.

IN-CREEK FLOWS

Red Butte Creek has a perennial flow upstream of Red Butte Reservoir
and is considered to have “perennial-reduced” flow below that point (Bio-
West 2010). Although flow is regulated by the Red Butte Reservoir, the
creek’s hydrology is characterized by a distinct springtime peak in flow
which is typical of snowmelt systems. Flows in Lower Red Butte Creek
are “flashy” with rapid, brief rises in flow during storms, a typical pattern
followed by urban creeks. Average annual high flows are 22 cfs, while
typical base flows are 2 cfs. Episodic high flows are likely to affect the
transport/spatial distribution of chemicals as well as physically affect
biotic communities.

FLORA AND FAUNA

The most common trees along the streamside areas of Red Butte Creek are
box elder (Acer negundo) and cottonwood (Populus sp.), with Gambel oak
(Quercus gambelii) dominant in undeveloped upper slope areas. Siberian
elm (Ulmus pumila), an introduced invasive tree species, is also fairly
common. Russian olive (Elaeagnus angustifolia), an introduced invasive
tree, is present but less prominent. Common shrub species include
redosier dogwood (Cornus sericea), twinberry honeysuckle (Lonicera
involucrata), and narrowleaf willow (Salix exigua), with Woods’ rose (Rosa
woodsii) common on upper portions of slopes. The understory vegetation
layer includes native species such as Western poison ivy (Toxicodendron
rydbergii) and Virginia creeper (Parthenocissus quinquefolia), and field
horsetail (Equisetum arvense). Introduced species such as ornamental
English ivy (Hedra helix), common periwinkle (Vinca minor), climbing
nightshade (Solanum dulcamara), smooth brome (Bromus inermis), and
lesser burdock (Arctium minus) are significant components of the
understory cover in several reaches. In addition, the upper slope portions
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of some reaches contain the invasive species whitetop (Cardaria draba) and
houndstongue (Cynoglossum officinale). Canopy (tree) cover is generally
high, though is markedly reduced in the lower urban reaches (Bio-West
2010).

Bio-West (2010) concludes that limited information is available about the
fauna of the urban lower portion of Red Butte Creek. Deer, raccoon, and
skunk have been observed in Lower Red Butte Creek. During the
Audubon Society’s 2005 Christmas bird count, over 30 different species of
birds were observed within the University of Utah survey area, which
includes portions of the Red Butte Creek riparian corridor (Bio-West
2010). Miller Bird Refuge and Bonneville Glen Park are generally
recommended for recreational bird watching.

-15-
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DATA EVALUATION

Data collection activities in support of the ERA were designed to
characterize (a) chemicals potentially present in surface water, sediments,
and bank soils and (b) structure of benthic macroinvertebrate
communities for Lower Red Butte Creek and for reference creeks:
Emigration Creek, Parleys Creek, City Creek, and Mill Creek.”

All methods used to conduct the field collection and laboratory analyses
are the same as those described in the Red Butte Creek Crude Oil Spill
Water, Sediment and Macroinvertebrate Sampling Plan v. 15 [Incident
Monitoring Sampling and Analysis Plan (SAP)] (CPL 2011). For the
August 2011 Incident sampling effort, sampling stations were added to
supplement sampling stations identified in the Incident Monitoring SAP
to provide sufficient sample numbers in support of the ERA (Table 2-1).

Incident Monitoring SAP and Supplemental Sampling Stations to
Support the ERA

Surface Water &
Sediment Chemistry Macroinvertebrate
Total N Total N
Site SAP: ERAv | Upstre | Urband | SAP» ERA? | Upstre | Urband
Lower Red Butte Creek 7 6e 1 12 3 6 1 8
Reference Urban Creeks
Emigration Creek 1 3 1 3 2 1 1 2
Parley’s Creek 1 3 0 4 0 2 0 2
Mill Creek 1 3 1 3 2 1 1 2
City Creek 1 3 2 2 1 2 1 2
Total Lower Red Butte Creek Below
. 12 8
Spilld
Total Ref Urban Creeksd 12 8
Notes:
a. sampling locations from Incident Monitoring SAP
b. sampling locations added to support the ERA
c. sampling locations in upstream (of spill) or natural reach of creeks
d. sampling locations in urbanized reach of creeks
e. assumes that the same sample can be used to support both the HHRA and ERA

" Emigration Creek, Parleys Creek, City Creek, and Mill Creek are considered

representative of the background levels of hydrocarbons present in Red Butte Creek
(CPL 2011).
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Surface water, sediment, and bank soils were analyzed for:

e Total petroleum hydrocarbons (TPH),

e Volatile organic compounds (VOCs), including benzene, toluene,
ethylbenzene, xylenes (BTEX); and

e Semivolatile organic compounds (SVOCs), including polycyclic
aromatic hydrocarbons (PAHs); and

e Grain size and total organic carbon (TOC) [for soil and sediment only].

Surface water and sediment chemistry data are intended for comparison
to water quality and sediment quality benchmarks that are protective of
freshwater aquatic and benthic macroinvertebrate biota respectively.

To the extent possible, macroinvertebrate sampling locations were co-
located with surface water and sediment sampling stations to facilitate
correlation of chemistry and biology. Macroinvertebrate community
structure data are intended to provide an additional line of evidence for
characterizing/verifying ecological risks.

DATA VALIDATION

Data validation was conducted according to USEPA National Functional
Guidelines (NFGs) (USEPA 1999a, 2004). Newer NFGs are available, but they
are guidelines for USEPA’s Contract Laboratory Program methods. The SW-846
methods are better represented by the earlier versions of NFGs.

All of the chemistry data were subject to a Level Il review. A Level Il review
consists of a review of all sample-related quality control parameters, including
holding times, blank contamination, laboratory control sample, matrix
spike/matrix spike duplicate, and surrogates.

In addition, a Level 1V data validation was conducted on 10 percent of the data.
Level IV data validation consisted of a review of all parameters reviewed as part
of the Level Il review with additional review of instrument performance check (as
applicable), initial and continuing calibrations, and internal standards (as
applicable). In addition, Level IV includes review of the raw data, including
chromatograms, log books, quantitation reports, and spectra.

Appropriate validation qualifiers were assigned to the data. All of the data,
including qualified data, were considered usable and no data were rejected.

-18-
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Findings of this data quality review will be used to determine whether
(a) additional review is necessary or (b) data are acceptable for an
evaluation of data usability.

ERM will receive analytical data in a format that provides adequate
information for evaluation, including appropriate quality control
measures and acceptance criteria. The laboratory report will describe the
analytical method used, provide results on a sample by sample basis
along with sample specific detection limits, and provide the results of
appropriate quality control samples such as laboratory control spike
samples, sample surrogates and internal standards (organic analyses
only), and matrix spike samples.

DATA USABILITY

ERM will conduct a data evaluation/review following procedures in
USEPA’s (1992b) Guidance for Data Usability in Risk Assessment — Part A and
USEPA’s (1989) Risk Assessment Guidance for Superfund (RAGS). The
usability evaluation aims to identify appropriate data for use in the risk
assessment. According to USEPA (1992b), ERM will evaluate the
following six criteria:

1. Reports to risk assessors - Confirm that sufficient information related
to the site dataset is available for review. Required information
includes:

e Site description, including features of interest, and contaminant
transport mechanisms;

e Site map with sample locations;

e Applicable SAP with sample design and procedures;

e Analytical methods and reporting limits provided in lab reports;

e Complete dataset in database format;

e Lab reports include quality control sample results and narratives
discussing quality assurance/quality control (QA/QC) issues; and

e Lab qualifiers (appropriately defined).
2. Documentation - Confirm that the analytical results provided are

associated with a specific sample location and collection procedure.
Required information includes:

-19-
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¢ Chain-of-custody forms;

e Sample location data (surveyed location coordinates or
measurements relative to site features);

e Field notes, to confirm standard operating procedures (SOPs) were
followed; and

e Labreports, to confirm analytical SOPs followed and provide QC
results and acceptance criteria.

Data sources - Determine whether the analytical techniques used are
appropriate for risk assessment purposes. In particular, the review
will seek answers to the following questions:

e Have all the constituents of interest been identified and analyzed
sufficiently?

e Are sample depths appropriate for exposure routes of interest?

e Do samples represent conditions to which current and future
receptors will be exposed?

e Were the data generated by certified labs? Were standard,
approved, analyses used?

Analytical methods and detection limits - Evaluate whether the
detection limits are low enough to allow adequate characterization of
risks (compare to ecological screening levels). The evaluation should
factor in reference conditions. The reference dataset should have
reporting limits comparable to the site dataset to avoid complications
in statistical dataset comparisons.

Data review - Assess the quality of the analytical data received from
the laboratory (formal data validation in accordance with Functional
Guidelines). This assessment will include evaluation of rejected data,
and whether their elimination from the site dataset constitutes a
significant data gap. Specific QA/QC issues reviewed in this step will
include:

e Holding time exceedances and/or sample condition issues;

e Blank contamination and resultant censored data;

e Sample duplicate differences outside acceptance range, including
matrix spike/matrix spike duplicate (MS/MSD), laboratory
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control/laboratory control duplicate (LC/LCSD), sample/field
duplicate, sample/laboratory duplicate;

e Internal standards outside acceptance range;
e Surrogate percent recoveries outside acceptance range; and

e Calibrations outside laboratory control limits.

6. Data quality indicators - Verify that sampling and analytical systems
used in support of project activities are in control and the quality of the
data generated for this project is appropriate for making decisions
affecting future activities with respect to precision, accuracy,
representativeness, comparability, and completeness of the data:

e Precision is evaluated using various lab QA /QC procedures.

e Accuracy measures the level of bias that an analytical method or
measurement exhibits, and is based largely on the results of the
data review (Item 5). The potential impacts of biased data are
evaluated in this step. Results with potential high bias could skew
risk assessment to calculate a risk that is overestimated. Results
with potential low bias could skew risk assessment to calculate a
risk that is underestimated.

e Representativeness is the degree to which data accurately and
precisely represent a characteristic of the population at a sampling
point or an environmental condition. If the SAP is properly
prepared, with appropriate sample locations selected, the resultant
data should be representative.

e Completeness is expressed as a percentage of measurements that
are valid and usable relative to the total number of measurements
made (percent of results not rejected).

e Comparability is a qualitative characteristic expressing the
confidence with which one dataset can be compared with another.
Generally, using the same, standard, analytical methods will result
in comparable results.

HANDLING NON-DETECTS

Non-detects (NDs) or “left censored” data are inevitable in most
environmental data sets. An organic compound was presumed not to
exist in a particular environmental medium if it was never detected

(100 percent non-detect) and detection limits met data quality objectives.
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Consistent with guidance (USEPA 1989), constituents that were detected
at detected at a frequency less than 5 percent were not quantitatively
evaluated in this ERA.# When greater than 5 percent of the data were
comprised of non-detected concentrations, NDs were handled in
accordance with guidance (USEPA 2006, 2010) (see Appendix D).

Comparisons to Reference Urban Creeks

USEPA (2010) summarized the findings of studies examining the
performances of the various parametric and nonparametric two-sample
statistical analysis methods for data sets with NDs and multiple detection
limits. USEPA (2010) and Helsel/USGS (2005) strongly discourage the use
of one-half the detection limit (DL/2) substitution for non-detected
concentrations when comparing two data sets. USEPA (2010) states that:

“It is well known that the DL/2 method (with NDs replaced by
DL/2) does not perform well, even when the percentage of NDs is
only 5-10 percent.”

USEPA’s (2010) ProUCL v. 4.01.00 (hereafter referred to as USEPA
ProUCL) supports several state-of-the-art nonparametric two-sample
comparison methods (e.g., Wilcoxon Rank Sum [WRS], Gehan test), which
can be applied to data sets containing non-detected concentrations.
Nonparametric two-sample statistical methods are more robust and are
preferred to the DL/2-based substitution method in the comparison of
data to data for reference conditions (USEPA 2010; Helsel/ USGS 2005).
Non-detected results will be handled using non-parametric two-sample
statistical methods recommended by Pro-UCL output (see Appendix D).

Calculation of 95 Percent Upper Confidence Limits

USEPA (2010) also summarized the findings of studies examining the
performances of the various parametric and nonparametric upper
confidence limit (UCL) computation methods for data sets with NDs and
multiple detection limits. USEPA (2010) and Helsel/USGS (2005) strongly
discourages the use of DL/2 substitution for non-detected concentrations
when calculating 95UCLs.

8 Organic compounds that are 100 percent non-detects will be discussed in the uncertainty

analysis.
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USEPA ProUCL supports several nonparametric UCL computational
methods, including regression order statistics (ROS) or Kaplan-Meier
(KM) methods, which can be applied to data sets containing nondetected
concentrations having multiple detection limits. These aforementioned
statistical methods are preferred to DL/2-based substitutions and were
used to obtain 95UCLs (USEPA 2010; Helsel/ USGS 2005). 95UCLs
recommended in the USEPA ProUCL output will be used in this ERA (see
Appendix D).
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ECOLOGICAL RISK ASSESSMENT

The ERA process is used to systematically evaluate and organize data,
assumptions, and uncertainties to help understand and predict the
relationships between stressors and ecological effects in a way that is
useful for environmental decision making (USEPA 1998). A tiered ERA
approach will be employed as needed (Figure 4-1):

e Tier1l: Screening-Level ERA (SLERA);

e Tier2: Baseline ERA (BERA); and
e Tier3: Probabilistic ERA (PERA).

This tiered approach is intended to:

e Provide opportunities for regular input and direction by decision-
makers;

e Provide a logical, stepwise approach for compiling and analyzing
more site-specific information and incorporating more realistic
assessments of exposure and effects;

e Provide opportunities to streamline and focus the ERA-related effort at
each tier; and

e Provide opportunities to eliminate from further consideration areas,
chemicals, and receptors for which an “acceptable” level of risk exists.

Accordingly, a scientific/ management decision point (SMDP) exists at the
conclusion of each tier, when it will be decided:

1. Whether or not the risk assessment, in its current state, is sufficient to
support decision-making; and

2. If the assessment is determined to be insufficient, whether or not
refinement of the current tier or progression to the next tier would
provide a sufficient benefit to warrant the additional effort.

At this time, it is anticipated that a Tier 1 and perhaps a Tier 2 ERA will be
required to support decision-making for Lower Red Butte Creek.

-25-
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PROBLEM FORMULATION

Problem formulation establishes the scope of the ecological risk
assessment, identifies the major factors to be considered, and ensures that
ecological receptors likely to be exposed and exposure scenarios most
likely to contribute to ecological risk are evaluated.

Problem formulation consists of the following subtasks:

e Identify biotic receptors of concern (BROC);
e Identify COPECs;
e Identify potentially complete exposure pathways; and

o Establish assessment endpoints and measures of effect.
Identify Biotic Receptors of Concern

Given the number of species and the complexity of biological
communities, all species present in Lower Red Butte Creek cannot be
individually assessed. BROCs were identified to (1) focus the ERA on
those receptors of concern and (2) develop specific assessment endpoint
statements.

Consistent with guidance (USEPA 1998), BROCs will be identified and
will consider:

e Biota of regulatory interest - species and habitats that are protected by
federal and state regulations;

e Biota of commercial/recreational interest - species that have an
economic or recreational value (e.g. crops, livestock, fisheries, hunted
game);

e Biota of resource management interest or habitats/species that may
support functional attributes (e.g., flood control); and

e Biota of ecological interest - species that play an important role in
mediating processes or interactions that affect the structure/function,
or biodiversity of native habitats, communities, or ecosystems
(e.g., keystone species).?

Plants and animals that provide shelter and/or food for special status species were
also considered when identifying receptors of ecological concern.

-26 -



Draft

All trophic levels, including primary producers, were considered.

A review of the Utah Natural Heritage Program’s Biodiversity Tracking
and Conservation System (BIOTICS), Utah Division of Wildlife Resources
(UDWR), and U.S. Fish and Wildlife Service (USFWS) found (a) no
federal- or state-listed threatened and endangered species and (b) no
designated critical habitat residing in the reach of interest for Lower Red
Butte Creek. A refuge population of endangered June sucker (Chasmistes
liorus) currently inhabits Red Butte Reservoir (Bio-West 2010). However,
Red Butte Reservoir is located upstream of the spill site, and there are no
known occurrences of the June sucker in Lower Red Butte Creek.

A managed population of native Bonneville cutthroat trout (Oncorhynchus
clarki utah) exists in the creek above the Red Butte Reservoir (Bio-West
2010). Lower Red Butte Creek is not reported in agency publications as
supporting a fishery (SLCO 2009), but trout have been observed in the
creek, perhaps from private landowners stocking small numbers of trout
for fishing (Bio-West 2010).

Members of the following guilds were considered to play a key role in
maintaining the structure/function of in-creek and riparian habitats and
these guilds were identified as BROCs:

In-Creek Biota Riparian Biota
e Aquatic plants e Reptiles!0
e Agquatic invertebrates e Waterfowl/shorebirds
e Benthic macroinvertebrates e Mammals
(sediment-dwelling)
e Fish

e Amphibians!?

The ERA for Lower Red Butte Creek will focus largely on in-creek biota
and riparian wildlife.

' Given the lack of relevant widely accepted toxicity benchmarks, no quantitative

evaluation of amphibians or reptiles will be conducted. The lack of a quantitative
evaluation for amphibians and reptiles will be qualitatively discussed in the
uncertainty analysis of the ERA.
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Identify Constituents of Potential Ecological Concern

COPECs are constituents that may adversely affect biota. COPECs do not
necessarily signify a risk; rather, they are merely constituents that have
been identified for further examination. COPECs were identified for the
following media of concern:

Media of Concern Evaluate Exposures To

e Surface water e Aquatic biota

e Creek bed sediments e Benthic macroinvertebrates

e Creek soil/sediment!! e Riparian birds and mammals

A constituent was identified as a COPEC in Lower Red Butte Creek unless
either of the following lines of evidence was true:

e Detected in less than 5 percent of the samples; or
e Maximum concentration is less than the corresponding risk-based
ecological screening level (ESL).

Identify Potentially Complete Exposure Pathways

Identification of complete exposure pathways focuses the ERA on those
exposure scenarios that are most likely to put BROCs at risk. Potentially
complete exposure pathways consist of:

e A source and mechanism of constituent release;

e A transport medium (e.g., soil, water, tissue);

e A point or area where receptors of concern may contact petroleum
hydrocarbons (media concern); and

e An exposure route through which petroleum hydrocarbon uptake
occurs (e.g., ingestion, inhalation, or dermal contact including
immersion).

1 While riparian wildlife may be exposed to both creek bank and creek bed substrate (combined

bank soil and creek bed sediment), benthic macroinvertebrates were considered to be exposed
only to creek bed (in-creek) sediments.
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Exposure routes that will be considered include:

In-Creek Biota

e Direct contact (uptake) by aquatic biota for constituents in surface
water;

e Direct contact (uptake) by benthic macroinvertebrate biota for
constituents in sediment;

Riparian Biota

e Direct (dermal) contact by wildlife for constituents in surface water
and sediment;

e Inhalation by wildlife for volatile constituents in surface water and
sediment;

¢ Incidental ingestion by wildlife for constituents in sediment and
bank soil;

e Ingestion (drinking) by wildlife for constituents in creek surface
waters; and

e Ingestion by wildlife for constituents that have bioaccumulated into
aquatic and benthic macroinvertebrate prey.

A conceptual site model (CSM) identifies and summarizes the sources,
mechanisms of transport, media of concern, exposure routes, and receptor
groups. A preliminary CSM for the Lower Red Butte Creek ERA is
shown in Figure 4-1.

Bank soils are considered to be alluvial deposition of upcreek sediments
as a result of past high flow events. Although available to riparian
wildlife, these sediments are not typically available to and will not be
quantitatively assessed for in-creek biota. For riparian wildlife, bank soil
and sediment will be evaluated as part of the incidental ingestion
exposure pathway.

Inhalation of VOCs and Dermal Contact. VOC vapors are rapidly
dispersed in aboveground air following volatilization from soil or surface
water. This dispersion, caused by wind and advection, results in very low
exposure point concentrations of VOCs in aboveground air (USEPA 1998).
Based on available information and previous experience, VOCs in outdoor
air seldom “drive” risk (USEPA 2005). While potentially complete,
inhalation exposure to VOCs is considered an insignificant exposure
pathway for surface-dwelling wildlife (USEPA 2005).
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Feathers of birds, fur on mammals, and scales on reptiles are believed to
reduce dermal exposure by limiting the contact of the skin surface with
the contaminated media (USEPA 2005). Accordingly, although potentially
complete, dermal contact is considered an insignificant exposure pathway
for wildlife (Peterle 1991; USEPA 2005).

Lack of a quantitative evaluation for these pathways will be discussed in
the uncertainty analysis.

Assessment Endpoints

Assessment endpoints are “explicit expressions of the actual
environmental value that is to be protected” (USEPA 1992a, 1998).
Assessment endpoints link the risk assessment to management concerns.
Assessment endpoints are comprised of two elements: (1) the entity of
concern and (2) a characteristic of the entity that is important to protect
and is potentially at risk (USEPA 1992a, 1998).

Assessment endpoints were established to protect in-creek aquatic biota
and riparian wildlife BROCs (Table 4-2). Community-level assessment
endpoints were established for aquatic and benthic macroinvertebrate
communities. Population-level assessment endpoints were established for

riparian wildlife (USEPA 1989).

Assessment Endpoints for Lower (urban) Red Butte Creek

Receptor Level Assessment Endpoint?
In-Creek Aquatic Biota
Aquatic Plant Community | Continued structural integrity of aquatic

plant community

Aquatic Invertebrate Community | Continued structural integrity of aquatic
invertebrate community

Benthic Community | Continued structural integrity of benthic

Macroinvertebrate macroinvertebrate community

Fish Population | Continued persistence of fish populations

Amphibian Population | Continued persistence of amphibian
populations

Riparian Wildlife

Reptiles Population | Continued persistence of reptile
populations

Waterfowl/Shorebirds Population | Continued persistence of
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Receptor Level Assessment Endpoint?

waterfowl/shorebird populations

Mammals Population | Continued persistence of riparian mammal
populations

Note:: Consistent with reference urbanized reaches of creeks in Salt Lake City .

EXPOSURE ASSESSMENT

Exposure assessment establishes the information necessary to determine
or predict ecological exposures to COPECs under exposure conditions of
interest. Given the community coverage and/or home ranges of
identified BROCs, the ERA will evaluate the reach of Lower Red Butte
Creek affected by the Incident!? as a single exposure area.

Exposure Point Concentrations

An exposure point concentration (EPC) is the concentration of a
constituent in an environmental medium that a receptor of concern is
likely to contact. In accordance with regulatory guidance, the lesser value
of (1) the upper 95t confidence limit on the mean (95UCL) or (2) the
maximum measured concentration in accessible media will be used to
estimate exposure (USEPA 1989). All calculations of EPCs will be
performed using USEPA’s ProUCL v. 4.01.00.

It is noted that TPH in surface water and sediments were analyzed using
USEPA method 8015 (CPL 2011). This method does not report TPH in
terms of carbon-chain fractions as needed when applying the MaDEP TPH
approach. Accordingly, it is anticipated that the results of the

USEPA 8015 analyses may be allocated to specific aliphatic/aromatic
carbon-chain fractions using default (assumed) proportions provided by
MaDEP (2002). Application of MaDEP methods will be performed in
coordination with methods used in the HHRA.

Exposures for in-creek aquatic and benthic macroinvertebrate biota will be
reported in terms of concentrations in surface water and sediment,
respectively.13

2 From the Former Lower Underflow Dam (sampling location at the spill site) to

Below 900 East (furthest downcreek sampling location).

B Toxicity benchmarks for aquatic and benthic macroinvertebrate biota are in units of

concentration for surface water and sediment, respectively (see Section 4.3).
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Riparian Wildlife

In addition to environmental point concentrations, the essential inputs
needed to estimate exposure to terrestrial wildlife are:

¢ Indicator Species;
e Exposure equations;
o Wildlife exposure factors; and

e Biological uptake factors.
Indicator Species

Indicator species are identified to focus the ERA and evaluate risk for a
representative set of species. Risks to indicator species are subsequently
used to infer the potential for adverse impacts to taxonomically and
functionally related BROCs. An indicator wildlife species is selected for
each guild to represent member species based on:

e Taxonomic relatedness to receptors of concern;

e Similar function/role in the ecosystem;

e Known or presumed similarities in physiology and life history;

e Auvailability of wildlife exposure factor data (e.g., ingestion rates);

e Biological characteristics that would tend to maximize estimates of
exposure (e.g., small body size, small home or foraging ranges, forages
on ground surface);

e Minimizing extrapolation of existing toxicity data (to the degree
possible); and

e Presence in a variety of on-site habitats to streamline the assessment

effort.

Wherever possible, indicator species were selected to maximize estimates
of exposure to ensure a conservative assessment of risk. Indicator wildlife
species for Lower Red Butte Creek ERA include:

e Mallard - herbivore (waterfowl);

e Spotted sandpiper - invertivore (shorebird);

e Musk rat - herbivore; and
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e Raccoon - invertivore.

To bound risk among herbivores and invertivores (invertebrate-
consuming animals), indicator species were assumed to have a diet
proportion of 100 percent (P = 1.0) for their particular food type

(i.e., omnivores were considered to have an exposure intermediate to
representative surrogate wildlife species.). Moreover, a spotted sandpiper
and raccoon consuming only aquatic biota or only be