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1 Introduction

The St. Maries PRP Group, consisting of Carney Products and the City of St.
Maries, has entered into an Administrative Order of Consent (AOC;
[Comprehensive Environmental Response, Compensation and Liability Act]
CERCLA-10-2001-0137) with the U.S. Environmental Protection Agency
(USEPA) and the Coeur d’Alene Tribe (Tribe). The USEPA and the Tribe
operate under a government-to-government relationship. The AOC calls for
the Respondents (Carney Products and the City of St. Maries) to complete a
remedial investigation and feasibility study (RI/FS) for the St. Maries
Creosote Site (Site) in St. Maries, Idaho (Figure 1-1). This data gaps study is
apreliminary step in this RI/FS work.

This data gap report serves three main purposes. (1) to summarize
information previously generated at the Site, and (2) to develop preliminary
remedial action alternatives, and (3) to identify information that is required to
adequately complete the RI/FS as described in the Statement of Work (SOW)
attached to the AOC. Previous reports summarizing site investigation and
remedial actions have been completed by the Respondents and the USEPA in
an effort to characterize and define the extent of impacts. The previous
investigations have identified impacts related to creosote use in soil,
groundwater, surface water, and adjacent sediment.

1.1 Purpose/Objective

The purpose of the Data Gaps Report is to summarize the information that has
previously been obtained for the Site, to identify preliminary remedia action
aternatives, and to identify the information that is required to successfully
complete the RI/FS. This Data Gaps Report represents the first step in
developing the RI/FS Work Plan. This report discusses data gaps; the specific
sampling locations, frequency, and methods to address these data gaps will be
discussed in the RI/FS Work Plan. The chemicals of interest (COIls) will also
beidentified in the RI/FS Work Plan.

The purpose of the RI/FS is to investigate the nature, extent, and mobility of
contamination as necessary to assess the potential risk to human health and the
environment and to develop and evaluate potential remedia aternatives to
eliminate, reduce, or control identified risks.

The Statement of Work identifies the following primary objectives of the
RI/FSfor the Site:

e Further determine the nature and extent of creosote and other related
contaminants (Site chemicals of concern [COCg]), in the soil and
groundwater at the former wood treating facility.
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e Determine the nature and extent of Site COCs in the sediments of the
St. Joe River.

e Estimate the contaminant migration pathways including fluxes and
rates through zones of migration.

e Characterize any nonagueous-phase liquids (NAPL) in the soil or
groundwater within the Study Area.

e Identify the Applicable and Relevant and Appropriate Requirements
(ARARS) for Site remediation.

e Evauate the potential risk, if any, of Site contaminants of concern to
nearby domestic water users and users of the St. Joe River.

e Evaluate the potential human health and ecological risks posed by the
contaminants in the soil, groundwater, surface water, and sediment.

e Evaluate impactsto Triba water quality standards, which are potential
ARARSs.

e Develop Conceptua Site Model.

1.2 Site Background

The Site is located on the outskirts of the town of St. Maries, ldaho
(population 2,500), along the south bank of the St. Joe River (Figure 1-1).
The Site is located within the boundaries of the Coeur d'Alene Indian
Reservation. Thefacility operated as a creosote wood treating plant beginning
in the late 1930s and was dismantled around 1964, and the area was leveled in
the mid-1960s. The former creosote treating operation covered approximately
0.7 acre. Since approximately 1965, the area has been used for pole peeling,
sorting, and storage.

In December 1998, the City of St. Maries reported to the federal National
Response Center a product sheen on the riverbank and in the water of the St.
Joe River. On January 26, 1999, USEPA issued a Unilateral Administrative
Order (UAO) to both the City of St. Maries, who has leased the property to
various entities since the 1930s, and Carney Products, the current property
lessee. The UAO required: (1) mitigation of observed creosote seeps,
(2) removal of creosote-contaminated soil aong the riverbank, and
(3) performance of a site investigation to characterize soil and groundwater
contamination in and around the area of the former wood treating facility.
Since notification of the release, the Respondents have maintained boom and
sorbent pads at the Site in an effort to control any impacts to surface water
from the upland area.
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In February 1999, the City of St. Maries and Carney Products conducted a
remova action at the Site with USEPA oversight. That action included
excavation and removal of approximately 195 tons of debris and contaminated
soil along the St. Joe riverbank in the area of the observed seeping creosote.
The area of excavation was about 85 feet long, 10 feet wide, and up to 9 feet
deep. Since completion of the removal action, however, small areas of
sheening have been observed intermittently on the river surface near the
remova area. Observations indicate that the petroleum sheens are sourced
some distance below the water surface and migrate upward through the water
column before reaching the surface and appearing as a sheen.

USEPA conducted additional sampling in November 1999 to further
characterize the extent of contamination in river sediments. The results of this
sampling event indicated elevated levels of polycyclic aromatic hydrocarbons
(PAHS) in St. Joe River sediments, particularly along the riverbank adjacent to
the Site. Contamination was also detected in samples collected from the river
sediments as far as 500 feet downstream of the Site and 50 feet beyond the
south shore of the St. Joe River.

Substantial  work has been completed in evauating the extent of
contamination in the soil and groundwater of the upland portion of the Site.
This work included the installation of eight groundwater monitoring wells
(four shallow and four deep), 18 subsurface soil borings, and the collection of
soil and groundwater samples for analysis. In addition to this, approximately
190 soil, sediment, groundwater, and surface water samples have been
collected and analyzed by Ecology and Environment (E&E). Results of
previous investigations are summarized in the following reports:

e EMCON, 1998. Environmental Ste Reconnaissance and Historical
Review, Leased Portion of Carney Products Company Ltd., S. Maries,
|daho. December.

e EMCON, 1999. Removal Ste Assessment and Removal Action
Reports, &. Maries Creosote Ste, . Maries, Idaho. April.

e E&E, 1999a . Maries Creosote Ste Integrated Assessment Report.
May.

e E&E, 2000. &. Maries Creosote Ste Integrated Assessment
Addendum, S. Maries, Idaho. June.

These investigations are discussed in more detail in Section 3.1.
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2.1

Summary of Facility Operations

This section presents a summary of facility operations as determined by
reviewing historical sources of information that included site photographs and
historic maps of the Site and surrounding property. Photographs and the map
are provided in Appendix A.

Aerial Photographs

Aerial photographs of the subject Site and surrounding property from 1951,
1956, 1960, 1964, 1965, 1974, and 1981 were reviewed to determine past Site
operations and areas of the property where the COIs may have been used.
Photographs were acquired from various sources and used various scales. The
following paragraphs describe the images that were identified in each of the
photographs.

1951 (Photo 1). Aerial photograph taken at low altitude from the north side of
the St. Joe River, looking southwest at the Site. Review of the photo indicated
that the property was being operated as a pole yard with what appears to be a
pole treating area. Entry to the property was through the flood control dike
located paralel to Railroad Avenue, southeast of the creosote treating area.
The entry road lies in a north-south direction and then splits to run east and
west, paralel to the St. Joe River. There are two sets of rail lines that run
parallel to the river with one located adjacent to the river and one located
about two-thirds of the way between the river and the flood control dike. The
raill lines converge as they progress westward across the property with the
southernmost track curving around the west side of the boiler building and
converging with the northern track that passes along the northern side of the
boiler building (Figure 2-1).

There are several pole decks at the property. Most of the poles appear to have
been previously peeled and placed at the property for storage and drying prior
to treatment. A minor amount of poles were identified in the central portion
of the property. Several floating log booms were observed in the St. Joe
River, adjacent to the property. A pole peeler building is evident in the
eastern portion of the property. However, the remainder of the eastern portion
of the property is not visible in the photo.

The western portion of the property has four structures located on it. The
structures appear to be a small office, a small workshop or tool building, a
larger building that appears to be associated with pole treating, and a very
small structure. The larger building has a large smokestack emanating from
the roof and aboveground storage tanks (AST) located on the northwest corner
of the building. There appear to be several poles standing vertically adjacent
to the building (presumably in butt vats). A rail crane, located adjacent to the
vertical poles and immediately south of the river, is evident in the photograph.
The rail car associated with the rail crane appears to have severa poles lying
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horizontally on the car. There is an obvious discoloration between the east
end of the poles and the west end. This discoloration may indicate that after
the poles had been treated with creosote, they were placed directly on the rail
cars for distribution off site. Scaffolding or a working platform of three
stories was noted on the north side of the building, east of the aboveground
tank(s). This platform appeared to be holding the polesin a vertical position.
The description on the lower right edge of the photograph states “ Carney, St.
Maries Yard...1951.”

1956 (Photo 2). A St. Maries Newspaper photograph from April 1956 of the
boiler building and two ASTs was taken from the flood control dike
apparently looking northeast. The property is flooded and the ASTs appear to
be at least 20 feet in height with one tank being approximately 5 feet taller
than the other. A large stack of wood was located adjacent to the ASTs. This
wood was likely used to fire the wood-fueled boiler.

1960 (Photo 3). The subject property appears to have changed little from the
1951 photograph. There are some additional structures located on an adjacent
parcel (Potlatch), approximately 0.25 to 0.5 mile west of the pole treating
area. There appearsto be only one AST adjacent to the boiler building in this
photograph. Additionally, the pole peeling area at the eastern edge of the
property is visible with an associated chip burner. Activity in this area of the
property appears to be limited at the time of the photograph. Observation of
the pole decks indicated that there were few, if any, unpeeled poles stored on
site and numerous poles had been peeled and placed in the yard for storage.
Treated poles are not observed in the photograph. A small amount of darker
colored soil is evident north and east of the boiler building in the area of the
rail line. Several log booms are noted floating in the St. Joe River adjacent to
the property. Office areas and maintenance facilities appear to be located off
site, south of the flood control dike, adjacent to the entrance to the property.
B.J. Carney & Co. stationery, in use in November 1963, lists the St. Maries
siteasaB.J. Carney & Co. treatment plant.

1964 (Photo 4). Based on an August 21, 1964, photo, the majority of the
property appears to have changed little from the previous photograph. The
property entry from Railroad Avenue first splits off to the east to the pole
peeling area and burner and also curves to the west toward the pole treating
area. The photograph indicates that the treatment plant has been partially
dismantled. The upright creosote storage tanks have been removed, the boiler
building appears to be 90 percent dismantled, and three creosote treatment
vats are ill in the ground. Rail cranes are still operating at the property.
Office areas and maintenance facilities are still evident south of the dike
adjacent to the property entrance. Severa log booms are evident in the river
adjacent to the property (August 21, 1964, Western Ways, Inc.).
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1965 (Photo 5). A July 7, 1965, photograph shows that the eastern edge of the
property is similar to past photographs. The burner in this photograph is
working, as smoke is evident. The western portion of the property has
changed, as the boiler building is no longer evident. There appears to be a
depression where the butt vats were previously identified. It appears that the
area around the vats has been demolished and leveled. There are several pole
decks at the property, and there appears to be one main road and two rail lines
in the working area of the property. Each of these runs parallel to the river.
The southernmost rail line curves northerly toward the eastern edge of the
property and connects with the second rail line. There appear to be both
unpeeled and peeled poles located in the pole deck area. Office areas and
maintenance facilities appear to be located off site, south of the flood control
dike, adjacent to the entrance to the property (July 7, 1965, Western Ways
Inc., Corvallis, Oregon).

1965 (Photo 6). A September 7, 1968, photograph shows that the property is
still operating as a pole yard. The area of the former treatment plant has been
leveled and the depressions where the butt vats were previously located are no
longer present (September 7, 1968, Western Ways, Inc.).

1974 (Photo 7). The subject property is still operating as a pole yard. The
office building and the tool shed associated with the former boiler building
have been removed from the property. The former boiler area appears to be
used for aloading and unloading area, as there are no structures or pole decks
identified in this area. Use of any hazardous materials in the area of the
former boiler building is not evident in the photograph. Changes in the
eastern portion of the property consist of the construction of a larger pole
peeling building and the construction of a chip storage bin. It also appears
that the burner has been removed from the property. A new office building
has been constructed south of the dike adjacent to main entry to the property
(June 13, 1974, Idaho Reprographics, Inc.).

1981 (Photo 8). The property has been regraded (primarily the central portion
of the property between the former treating area and the peeling area), and the
arrangement of the pole decks has been reconfigured. The rail cranes as well
as the rail lines previously used at the property are not evident in the photo.
There are now three parallel roads that cross the property in an east-west
direction. Use of the west end of the property appears to be limited. The area
of the former boiler is till leveled and vacant with a minor amount of poles
stored in one area. Use of any hazardous materials in the area of the former
boiler building is not evident in the photograph (May 28, 1981, Idaho
Reprographics, Inc.).

Site Map

A Site map was reviewed to determine past site activities and observe the
layout of the past operations. The map reviewed was a site survey for the
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property that was dated February 25, 1964 and is provided in Appendix A.
The map was titled B.J. Carney Company, St. Maries, Idaho. The scale on the
map was 1 inch equals 40 feet and was prepared under the direction of Charles
H. Scribner. The map identified five structures at the property. Two
structures, the peeler and the burner, were located at the eastern end of the
property. The other three structures identified were the boiler building, the
office, and a tool shed. Additionaly, “three creosote butt treat tanks’ are
positioned immediately north of the boiler building.

Summary

Photographs and maps show a pole treating operation active on the Site in the
middle 1900s. Photographs indicate that the area of active treating is less than
one acre. B.J. Carney & Co. was involved in the operation and maintenance
of the treating operation from approximately 1942 to 1964, when it was
demolished and the treatment facilities were removed. The east end of the
property was typically used to peel the logs and handle the chips produced in
the peeling process. Early operation of the property included an on-site
burner to incinerate the wood chips. Later, a chip storage bin was constructed
and the chips were stored on site for later sale to outside companies. The
central portion of the property was typically used for untreated pole storage.
Poles placed in this area were first moved about by rail crane, followed later
on by movement with rubber-tire loaders. Treatment operations were
conducted on the west portion of the property. After approximately 1965, this
area of the property was used as a pole loading and unloading area.

During treating operations, poles treated at the Site were placed verticaly in
vats and the vats were flooded with creosote. The poles were then removed
from the vats and placed on railroad cars for distribution.

Photographs and maps indicate that pole treatment was limited to the area
where the initial Site Assessment was completed. Additionally, interviews
with former workers at the Site indicate that the boiler used to heat the
creosote was fired by wood and not petroleum products or coal. Green pole
storage occurred in all areas of the property. On-site storage of treated poles
was not identified in any of the photographs reviewed. The 1951 photograph
suggested that the treated poles were loaded directly from the vats to the
flatbed railcars. A long-term operator on the river has indicated no
recollection of open barges or barrels of creosote being delivered to the site.
He also stated that treated poles were never shipped by water (Murphy, 2001).
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3 Summary of Previous
Investigations

This section summarizes the activities and results of previous site
investigations. The summary of findings is compiled by media investigated
and includes soil, groundwater, sediment, and surface water.

3.1 Previous Investigations
Investigation activities at the Site have included:

A review of historical records,

Site reconnai ssance;

Surface and subsurface soil sampling;

Sediment sampling;

Monitoring well installation and groundwater sampling;
Geoprobe™ sampling of groundwater;

Surface water sampling;

Additional soil sampling; and

Remedial excavation.

A brief description of the scope of each of the activities is provided in
chronological order in the following subsections. Figure 3-1 shows all upland
soil and groundwater sampling locations. Figure 3-2 shows sediment and
surface water sampling locations in the vicinity of the site. Additiona
sediment and surface water sampling locations are shown in Appendix B.
Analytical results are presented in Tables 3-1 through 3-11 and Appendix B,
and adiscussion of the resultsis presented in Sections 3.3 and 3.4.

3.1.1 Preliminary Assessment — December 1998

A preliminary assessment of the Site was conducted by EMCON (now IT
Corporation) in November and December 1998 (EMCON, 1998). The
assessment included a site reconnaissance and an information review, which
included areview of readily available aerial photographs and a site blueprint.
A Sanborn Fire Insurance Map review was to be performed, but no maps were
available.

The site reconnaissance revealed that the Site is currently being used as a pole
staging yard for Carney Products Company, Ltd., prior to sorting for peeling
and processing. No current treatment of peeled logs and/or a pole treating
facility were observed during the site reconnaissance. The surface area of the
Site was observed to be stained with what appeared to be petroleum-type
products. Sheens were noted in stormwater puddles during the site
reconnaissance. Soil staining and a noticeable odor were present along the St.
Joe River bank located on the Site's northern boundary. A sheen was also
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observed in the St. Joe River adjacent to the Site. The wood treating
operations noted in the aerial photographs and map described in Section 2
were located 50 to 75 feet south of the St. Joe River bank.

EMCON concluded that a release of an oily substance—Ilikely creosote, based
upon site information—had occurred at the Site. The USEPA was informed
of the results of this assessment in December 1998.

3.1.2 Limited Removal Assessment — January 1999

The USEPA tasked E&E with providing environmental consulting services
under an USEPA Region 10 Superfund Technical Assessment and Response
Team (START) contract (E&E, 1999a). In January 1999, E&E performed a
limited assessment at the Site which included a site visit, photographic
documentation, and the collection of four soil samples and two surface water
samples. The Integrated Assessment Report (E& E, 1999a) provides results of
data collected and photographic documentation. The soil and water samples
were taken in the vicinity of the soil staining and seepage adjacent to and in
the St. Joe River that was documented in EMCON'’s preliminary assessment

(seepage area).

The soil and water samples were analyzed for semivolatile organic
compounds (SVOCs) by Contract Laboratory Program (CLP) OLM03.2 and
total analytelist (TAL) metalsby CLP ILM04.0. The results of these analyses
indicated that both soil and surface water have been impacted with SVOCs,
and in particular PAHs. The results of the samples are discussed in Section
3.3 of thisreport.

3.1.3 Removal Site Assessment — February and
March 1999

A removal site assessment was performed by EMCON in February and March
1999 to evauate the following:

e The vertical and horizontal extent of creosote contamination in
subsurface soil and groundwater;

e Assessment of the geotechnical factors relevant to creosote migration
in soil and groundwater; and

o Assessment of groundwater hydrology and connectivity to surface
water as necessary to characterize the potential for migration of
creosote to surface water via groundwater discharge (EMCON, 1999).

These objectives were determined through the completion of hand auger
borings, Geoprobe™ borings, and installation and sampling of monitoring
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wells. Hand auger borings, Geoprobe™ borings, and monitoring well
locations are presented on Figure 3-1.

A total of seven hand auger soil borings (HA-1 through HA-7) were
completed to a depth of 2 feet below ground surface (bgs) aong
approximately 350 feet of exposed riverbank. Soil samples were collected
from 0 to 1 foot bgs and 1 to 2 feet bgs and analyzed for PAHs by USEPA
Method 8100.

A total of 18 upland Geoprobe™ borings were completed at the Site. All
sample locations are shown on Figure 3-1. Depths of the borings ranged from
15 to 30 feet bgs. Soil samples were collected continuously in each of the
Geoprobe™ borings. Soil samples were selected for laboratory analyses
based upon field observations. A total of 35 soil samples were analyzed for
PAHs by USEPA Method 8100. To confirm the results of the USEPA
Method 8100, three samples were analyzed for PAHs using USEPA Method
8270. An additional three soil samples were analyzed for total organic carbon
(TOC) by USEPA Method 9060. Groundwater samples were collected from
12 of the Geoprobe™ boring locations. Groundwater samples were collected
from three of the locations (GP-1, GP-2, and GP-3) a a depth of
approximately 30 feet bgs. The remaining samples were collected from a
depth of approximately 15 to 18 feet bgs. The samples were analyzed for
PAHs by USEPA Method 8270. The results of the Geoprobe™ groundwater
samples were used to identify the locations of the groundwater monitoring
wells.

Based on the results of the Geoprobe™ investigation, eight 2-inch-diameter
monitoring wells were installed at the Site. The monitoring wells were paired
in four locations with one well typically screened from 5 to 20 feet bgs
(shallow) and one well typically screened from 40 to 55 feet bgs (deep).
Continuous soil samples were collected from monitoring well MW-1S and
MW-1D; soil samples were collected at 5-foot intervals from MW-2D,
MW-3D, and MW-4D. Selected soil samples (11 total) were analyzed for
PAHs by USEPA Method 8270, and one sample was analyzed for PAHs by
USEPA Method 8100. Additionally, six samples were analyzed for TOC, and
three bulk samples were collected and analyzed for physical characteristics
including grain size analysis and permeability. Groundwater samples were
collected from each of the monitoring wells and analyzed for PAHs by
USEPA Method 8270.

The surveyed groundwater elevation was measured in each of the monitoring
wells three times during the month of March 1999 and compared to the water
elevation of the St. Joe River measured on the same days. The data was used
to evaluate the direction and properties of groundwater flow and the
connectivity of groundwater with surface water.
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3.1.4 Removal Action — February and March 1999

In February 1999, EMCON excavated approximately 200 tons of impacted
soil from a stretch of riverbank that had been identified in December 1998 as a
source of a sheen floating in the St. Joe River (seepage area) (EMCON, 1999).
The USEPA was concerned that this sheen was a direct exposure risk to
human health and the environment. The length of the excavation
encompassed the sheen and extended from the area upstream of the identified
seeps to approximately 85 feet along the riverbank. The depth of the
excavation at the toe of the slope was approximately 3 feet and the overall
width of the excavation was approximately 15 to 20 feet. Depth of the
excavation coincided with the river level elevation at that time. The impacted
soil was replaced with clean fill and riprap. The soil was transported and
disposed of properly.

In March 1999, an additional removal action was conducted by EMCON to
remove a reoccurring sheen that was identified after the main removal activity
had been completed. Approximately 35 gallons of sediment was hand
excavated and placed into a Department of Transportation-approved drum for
disposal.

3.1.5 Integrated Assessment — May 1999

An integrated assessment (IA) was performed by E&E under the START
contract (E&E, 1999a). The purpose of the IA wasto:

e Oversee and utilize data collected during EMCON’s removal
assessment activities;

e Collect additional data from the activities to fulfill the site assessment
requirements at the Site;

e Provide the USEPA with adequate information to determine whether
the Siteis eligible for placement on the National Priorities List (NPL);

e Determine off-site migration of contaminants; and

e Document any threat or potential threat to public health or the
environment posed by the Site.

A total of 34 subsurface soil samples were analyzed by E&E for PAHs by
various methods. Thirty of the soil samples were split samples collected by
EMCON during removal assessment activities and relinquished to E&E. Two
soil samples were collected from 1 to 2 feet bgs from the hand auger boring
locations, 20 soil samples were collected from depths ranging from 5 to 27
feet bgs during the Geoprobe™ sampling activities, and 8 soil samples were
collected from depths ranging from 5 to 62.5 feet bgs during the drilling of the
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eight on-site monitoring wells. An additional four soil samples were collected
by E&E from the bottom of the removal action excavation performed by
EMCON at the riverbank. All sample locations are shown on Figure 3-1.

A total of 11 split groundwater samples were collected by EMCON and
relinquished to E&E for analysis. Three groundwater samples were collected
from the Geoprobe™ borings at 15 feet, 18 feet, and 30 feet bgs. Eight
groundwater samples were collected from the newly installed groundwater
monitoring wells.

A total of 10 co-located sediment and surface water sample sets were
collected from the St. Joe River. Sediment samples were collected at a depth
of 0 to 6 inches bgs in the St. Joe River basin. One of the sediment/water
sample sets was collected as background samples, seven of the sample sets
were collected along the bank adjacent to, as well as downstream of the Site,
and two sample sets were collected from the wetlands along the north bank of
the river, approximately 2 miles downstream of the Site.

All samples collected during the IA were analyzed for volatile organic
compounds (VOCs) by CLP OLMO03.1, SVOCs by CLP OLMO03.1,
organochlorine pesticides and polychlorinated biphenyls (PCBs) by CLP
OLMO03.1, TAL metals by CLP ILM04.0, and TOC by USEPA Method 9060.

3.1.6 Integrated Assessment Addendum —
November 1999

Additional field activities and assessment were performed by E& E (Integrated
Assessment Addendum [IAA]) in November 1999 and reported in June 2000
(E&E, 2000). The USEPA requested additional assessment to address the
extent of creosote-impacted sediments in the St. Joe River basin adjacent to
and downstream of the Site and to further support the listing of the Site on the
NPL.

A total of 43 sediment samples were collected by E&E at depths between 0
and 6 inches bgs within the St. Joe River basin. Four of the sediment samples
were collected upstream of the Site and used as background samples.
Sampling locations are shown in Figure 3-2 and Appendix B. Sediment
samples were collected approximately 10 feet from each bank, in the middle
of the river, and between the shore sample and mid-river samples.

Two surface water samples were collected by E&E. One sample was
collected dlightly downstream of an outfall located near the northeastern edge
of the Site within the St. Joe River. The other surface water sample was
collected in Mutch Creek, which flows through the City of St. Maries and
drainsinto the St. Joe River, and is considered a background sample.
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3.2

All samples collected during the IAA were analyzed for VOCs by CLP
OLMO03.1, SVOCshy CLP OLMO03.1, and TOC by USEPA Method 9060.

Data Adequacy

For the purposes of evaluating data gaps, the data usability has been evaluated
with regard to the following general components:

e The comparability of the data sets;
e The sengitivity of the analytical methods used; and
e The sdlectivity of the methods used.

Data evaluated for adequacy were collected during previous investigations
(Removal Site Assessment and Removal Action Report [RSA], the Integrated
Assessment [IA], and the Integrated Assessment Addendum [IAA]; see
Sections 3.1 and 3.4). A total of 98 soil samples, 31 groundwater samples, 53
sediment samples, and 14 surface water samples were collected and the data
evaluated.

3.2.1 Summary of Data Validation

Data presented in the RSA were judged to be acceptable for their intended use
with the accuracy and precision within the acceptable range for the analytical
method. The RSA data were validated with regard to holding times,
laboratory instrument performance, calibration standards, method blank
results, matrix spikes and matrix spike duplicates, laboratory control
standards, internal standards, compound identification and quantification, and
completeness. The IA data were validated following the guidance of USEPA
1990 and USEPA 1994a and 1994b. Data were deemed to meet project
defined DQOs for precision, accuracy, representativeness, completeness, and
comparability defined in the Sampling and Quality Assurance Plan (E&E,
1999a). Less than 10 percent of the results were qualified or rejected. The
IAA data were validated following the guidance of USEPA 1994a. Data were
deemed to meet project defined DQOs (90 percent) for precision, accuracy,
representativeness, completeness, and comparability. Project DQOs are listed
in the Sampling and Quality Assurance Plan (E&E, 1999b).

3.2.2 Comparability

Comparability is the qualitative measure of confidence that two data sets can
be considered equivalent in regard to the measurement of a specific variable
or group of variables. This discussion focuses on analyses of al three data
sets and analytical methods.

Data presented in the RSA were analyzed for SVOCs and PAHs following
USEPA Methods 8270 and 8100, respectively. The samples from the |A were
anayzed following the CLP OLMO03.1 method for SVOCs, VOCs, and
organochlorine pesticides and PCBs. The TAL metals were analyzed
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following CLP ILM04.0. The IA TOC sediment samples were analyzed
following USEPA Method 9060. Samples from the IAA study were analyzed
following USEPA Methods 8270, 8260, and 9060 for SVOCs, VOCs, and
TOC, respectively.

CLP methods were developed for Superfund site sample analysis. These
methods have a high level of detail, spelling out each step within the method
and very stringent QC requirements. Samples anayzed following CLP
Method OLMO03.1 are comparable to those analyzed following USEPA
Methods 8270 and 8260 (Northeast Analytical, 1998). Samplesfrom the IAA,
and some samples from the RSA, were anayzed following the USEPA
methods and are comparable. Many of the samples from the RSA were
analyzed by USEPA Method 8100 for PAHs. This method indicates the
presence or absence of the target analytes with the quantitative amount as
estimated. A representative number of the samples were confirmed by
GC/MS Method 8270. Many of the detected results agreed within the O to 50
percent RPD soil QC limits as defined by USEPA Region | for field
duplicates, and the non-detects were confirmed at a lower reporting limit.

For the purposes of the RI/FS Work Plan, the data generated from these three
studies can be combined and quantitatively compared as one data set for
nature and extent evaluations, except where data were qualified.

3.2.3 Selectivity and Appropriateness of Method

Selectivity is defined as the ability of a method or technique to discriminate
from other target analytes or from similar-behaving, but non-target analytes.
Appropriateness of the method used for analysis considers how well the
nature and extent of contamination can be determined and possible routes of
migration for the contamination based on analyses selected.

The USEPA Method 8270 for SVOCs uses a GC/MS (gas
chromatography/mass spectrometry) detector and can be used to quantitatively
detect approximately 241 target analytes, the CLP Method OLM03.1 also uses
a GC/MS detector and has a standard target analyte list of 64 analytes. The
USEPA Method 8100 uses a GC/flame ionization detector (FID) to determine
the presence or absence of 14 PAH compounds and their corresponding
concentrations. The USEPA Method 8260 for VOCs uses a GC/MS detector
to quantitatively detect about 121 target anaytes, while the CLP Method
OLMO03.1 uses a GC/MS detector and has a standard target analyte list of 33
analytes. Twenty-four metals are on the target analyte list (TAL) for CLP
Method ILM04.0. Metals were not analyzed using any other methods.

The analytical methods used for the RSA, IA and IAA al appear to be
sufficiently selective for the quantitative determination of nature and extent of
contamination at the Site. In general, USEPA Method 8100 was used to
screen soil samples and determine where additional borings might be required;
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Method 8270 was used to quantitatively confirm the results of the previous
testing using Method 8100. USEPA Method 8100 uses a GC/FID, while
USEPA Method 8270 employs GC/MS. As 13 percent of the 8100 data was
confirmed by the GC/MS Method 8720, the results from USEPA Method
8100 may be used to determine the nature and extent of contamination at the
Site.

3.2.4 Sensitivity

Sensitivity is defined as the capability of a method or instrument to
discriminate between measurement responses representing different
concentrations of the variable of interest.  Sensitivity is often used
synonymously with the terms “ detection limit” or “reporting limit.”

This discussion is focused on the sensitivity of the PAH data for all three data
sets. Reporting limits for soil generally ranged between 0.3 and 30.3 mg/kg,
which exceeded screening levels for benzo(a)anthracene,
benzo(b)fluoranthene, dibenzo(ah)anthracene, and indeno(1,2,3-cd)pyrene
whose screening levels ranged between 0.08 and 0.8 mg/kg (Tables 3-3 and
3-4). Groundwater reporting limits were 0.1 or 10 pg/L, typicaly exceeding
screening levels for carcinogenic PAHSs, which ranged from 0.009 to 0.92
pg/L (Tables 3-5 and 3-6). Surface water reporting limits were 1 or 10 pg/L,
exceeding screening levels for carcinogenic PAHs of 0.0038 and 0.018 pg/L
(Tables 3-10 and 3-11). Sediment sample reporting limits range from 198 to
1,590 pg/kg (Tables 3-8 and 3-9). The reporting limits for indeno(1,2,3-
cd)pyrene, dibenzo(ah)anthracene, and benzo(g,h,i)perylene, all above 400
pg/kg, consistently exceeded screening levels. A reporting limit of 16,000
pag/kg was noted for an acenaphthylene sample, which has no screening level
(Table 3-7). Method 8270C-SIM was not developed at the time of analysis of
these samples, so the GC/MS-SIM detector could not be used to achieve lower
reporting limits.

The results for all media and analyte groups of the three data sets were also
examined for frequency of qualification or non-detection. Of the soil results,
55 percent were not detected, and 63 percent of groundwater results were not
detected. Sediment and surface water results were not detected with 75 and
82 percent frequency, respectively. For all media, soil had 27 percent of
detected results qualified, groundwater 34 percent of detected results
gualified, sediment 42 percent of detected results qualified, and surface water
had 93 percent of its detected results qualified. Of the non-detected data for
all media, between 21 and 29 percent of the reporting limits exceeded
screening levels. Comparing the number of qualified results to the total
number of results, less than 10 percent were qualified for any media. Of the
detected results, soil had 23 percent detected and not qualified, groundwater
had 16 percent detected and not qualified, sediment had 10 percent detected
and not qualified, and surface water had 0.7 percent detected and not
qualified.
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These data are adequate for qualitative use in the determination of nature and
extent of contamination across the Site. The high degree of non-detection
combined with the reporting limits exceeding screening levels indicates the
analytical methods were not highly sensitive.

3.2.5 Summary

3.3

The existing data collected at St. Maries and presented here met validation
criteria established by each reporting document. The three data sets are
comparable and can be combined. With regards to selectivity and
appropriateness of method, the USEPA and CLP methods used yielded results
of adequate sensitivity to be used quantitatively in the determination of the
nature and extent of contamination at this Site. Sensitivity of the results is
variable within each media type. Based on sensitivity, the results can be used
gualitatively for the determination of nature and extent of contamination
across the Site. Less than 10 percent of the total results were qualified. Less
than 23 percent of results for any media were both detected and not qualified
and are adequate for quantitative use in determination of nature and extent of
contamination at the Site.

Summary of Site Geologic and
Hydrogeologic Conditions

3.3.1 Regional Geology

The Site is located on the south bank of the St. Joe River. The ancestral St.
Joe River carved ariver valley into basement Precambrian Belt Series rocks.
Glacia outburst floods from ancient Lake Missoula approximately 10,000
years ago dammed the river valley downstream from the Site and formed Lake
Coeur d'Alene. The lake formation resulted in the raising of the base
elevation of the St. Joe River and filling of the valley with fluvial sediments.
The current St. Joe River flowsin avalley underlain by an aluvial and deltaic
floodplain comprised of interbedded sand and silt to a depth of at least 65 feet
below grade.

3.3.2 Local Geology

Subsurface soils at the Site consisted of approximately 2 to 5 feet of imported
materials overlying at least 63 feet of native fluvial and deltaic deposits. The
site stratigraphy has been grouped into the following units that are continuous
beneath the Site:

e Fill. Surface soils and the riverbank were stabilized with imported
materials composed of gravel, crushed rock, and silty sand. The fill
thickness ranges from 2 to 5 feet. Areas of higher traffic loading
during the operation of the treating plant contained a greater thickness
of fill. The depth of thefill unit increases closer to theriver.
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e Upper Silt Unit. The uppermost native unit is composed of
approximately 2 to 15 feet of dark gray to brown soft, moist silt, with
occasional roots and organic debris. The unit occurs at 2 to 20 feet
bgs. Beneath the central and eastern portion of the Site, a silty sand
zone occurs at approximately 13 to 17 feet within the upper silt unit.
Sieve analyses of representative samples indicate that soil is classified
as “ML” or silt, according to the Unified Soil Classification System
(USCS). More than 79 percent of the sample passed through the #200
sieve and the effective size was calculated as 0.0077 millimeters (mm).
The vertica hydraulic conductivity of the sample was 9 x 10°
centimeters per second (cm/sec). A preliminary estimate of horizontal
hydraulic conductivity is one order of magnitude greater than the
vertical hydraulic conductivity, or 9 x 10 cm/sec.

e Interbedded Sand and Silt Unit. This unit is composed of interbedded
dark brown silt and silty sand layers ranging in thickness from 1/8 inch
to several inches. The approximately 13-foot-thick unit was
encountered at depths ranging from 20 to 33 feet bgs.

e Sand Unit. The sand unit consists of fine to medium sand with little
silt and rare thin silt layers. The sand unit thickness ranges from 15 to
22 feet thick and was encountered at depths ranging from 33 to 55 feet
bgs. Sieve analyses of representative samples indicate that the soil is
classified as “ SP-SM” according to the USCS. Only 10 percent of the
sample passed the #200 sieve and the effective size was calculated as
0.075 mm. The vertica hydraulic conductivity of the sample was
5x 10 cm/sec. The estimated hydraulic conductivity based on the
Hazen method is 6 x 10 cm/sec.

e Lower Silt Unit. Thisunit consists of brown to gray silt with some fine
sand and occasional fine sand layers. The lower silt unit is at least 10
feet thick and was encountered at depths ranging from 45 to 63 feet
bgs. Geology below 63 feet bgs has not been evaluated at the Site. A
transition zone consisting of 5 to 10 feet of interbedded silt and sand
layers occurs occasionally between the sand and lower silt units. Sieve
analyses of representative samples indicate that the soil is classified as
“ML” according to the USCS. More than 79 percent of the sample
passed through the #200 sieve and the effective size was calculated as
0.042 mm. The vertical hydraulic conductivity of the sample was
9x 10° cm/sec. A preliminary estimate of the horizontal hydraulic
conductivity is one order of magnitude greater than the vertica
hydraulic conductivity, or 9 x 10”° cm/sec.

Cross section locations are shown on Figure 3-1 and simplified subsurface
cross sections of the Site are presented in Figures 3-3 and 3-4. The subsurface
classifications presented above are genera descriptions. The numerous
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individual silt and sand layers within the units encountered during drilling are
not shown on the cross sections.

3.3.3 Hydrogeology

Groundwater was initially encountered at a depth of 5 to 7 feet bgs, and was
observed in all four native geologic units to a maximum depth of 63 feet bgs.
Shallow monitoring wells (MW-1S to MW-4S) were installed in the upper silt
unit, and deep monitoring wells (MW-1D to MW-4D) were installed in the
sand unit.

3.3.4 Groundwater Elevations

In March 1999, depth to water in shalow wells MW-1S through MW-4S
ranged from approximately 3 to 7 feet bgs, at an elevation of 2,128.5 to
2,131.6 feet, relative to Avista datum. Depth to water in deep wells MW-1D
through MW-4D ranged from 8.5 to 9.5 feet bgs, at an elevation of 2,126.2 to
2,127.5 feet. Groundwater elevationsin the sand unit were approximately 2 to
4 feet lower than in the upper silt unit, indicating a downward vertical gradient
between the upper silt unit and the sand unit during March 1999. Assuming a
vertical separation of approximately 30 feet between the upper silt and sand
units, the vertical gradient between the units in March 1999 was 0.1 feet per
foot (ft/ft).

The St. Joe River elevation at the time of the measurements ranged between
2,127.1 and 2,127.7 feet. Shallow groundwater elevation contour maps for
each measurement period in March 1999 are presented on Figures 3-5, 3-6,
and 3-7. Groundwater elevation measurements versus time are shown on
Figure 3-8.

Changes in groundwater elevations in the upper silt unit at MW-1S through
MW-4S did not match changes in the St. Joe River stage, indicating: (1) that
the interbedded sand and silt layer between the upper silt unit and the sand
unit hydraulically isolates the two units; and (2) that at the low river stage in
March, the St. Joe River is not hydraulically connected to the upper silt unit.
At times of the year when the river stage rises to above the water levelsin the
upper silt unit, surface water likely recharges a portion of the upper silt unit.
As the river stage drops later in the year, this recharged water will discharge
back into the St. Joe River. The net impact of this fluctuation will be assessed
after collection of additional data. The estimated horizontal hydraulic
gradient of the upper silt unit in March 1999 was at 0.02 ft/ft.

Changes in groundwater elevations in the sand unit at MW-1D, MW-2D, and
MW-3D closely match each other, and closely match changes in the stage of
the St. Joe River. This strongly suggests hydraulic connection within the unit
at these well locations, and hydraulic connection between the St. Joe River
and the sand unit, at least within 100 feet of theriver. Water levels at MW-4D
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did not respond to river stage, suggesting that the hydraulic connection
attenuates with distance.

The St. Joe River stage varies in elevation from approximately 2,121 feet
(winter level) to 2,128 feet (summer level) and has risen to 2,144 feet during
spring runoff/flood stage. Extrapolating the response of groundwater
elevations in wells MW-1D, MW-2D, and MW-3D suggests that during
spring runoff/flood stage, the water levels in the sand unit will be higher than
those in the upper silt unit, reversing the vertical gradient. The Site
sometimes floods during the spring runoff.

Groundwater levels and river stage will be monitored at the Site as part of the
RI/FS to evaluate the vertical and lateral hydraulic connection, and the effect
of periodic Site flooding. Additional hydrogeologic characterization may be
supported with well pumping tests or in-situ slug tests.

3.3.5 Groundwater Flow

The March 1999 groundwater elevation data indicate that groundwater within
the upper silt unit flows northerly towards the St. Joe River. Using the
estimated hydraulic conductivity value of 9 x 10 cm/sec for the upper silt
unit, a porosity of 30 percent, and the March 1999 horizontal hydraulic
gradient of 0.02 ft/ft, the preliminary estimate of horizontal groundwater
velocity in the upper silt unit is 0.16 feet per day. This rate was calculated for
March 1999 and may not be representative of flow rates experienced
throughout the year as the gradient and flow direction may vary somewhat
depending on river stage.

Groundwater elevations in deep wells indicate groundwater flow was away
from the river within the sand unit during March 1999. Groundwater contours
for the deep wells were not plotted because insufficient groundwater elevation
and river stage data exist to interpret groundwater flow that appears to be
strongly influenced by the river stage. Existing data suggest that groundwater
flow directions within the sand unit will vary through the year depending on
river stage. Groundwater flow likely will reverse during the year. Water level
and river stage data show the hydraulic gradient between MW-4D and the St.
Joe River reversing twice in March 1999, and the hydraulic gradient between
MW-4D and MW-1D reversing once during March 1999.

The coincident changes in water elevations in the sand unit and the St. Joe
River indicate a hydraulic pressure response. Groundwater may not steadily
discharge from the sand unit into the river. At times of high river stage, the
river will release water into the saturated zones, and this water will be released
back into the river before any other water from the saturated zones discharges
to the river. During high river stage, groundwater will move lateraly in the
direction of the river flow, rather than discharge to the river. Additional
groundwater and surface water elevation data will be required to gain a
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3.4

complete understanding of groundwater and surface water interaction and
average groundwater velocity within the sand unit.

The preliminary estimate of vertical groundwater velocity for March 1999 is
0.19 feet per day. This estimate was calculated using an estimated vertical
hydraulic conductivity value of 2 x 10" cm/sec (harmonic mean value
between the upper silt unit and sand unit values); however, this condition is
expected to be transient and may vary significantly throughout the year
depending on river stage.

Nature and Distribution of Contaminants

Previous investigations indicate that former wood treating operations at the
Site between approximately 1935 and 1965 have impacted subsurface soil,
groundwater, sediment, and surface water. Records indicate that creosote was
the wood treating solution used at the Site. As such, PAHSs are expected to be
the primary COCs for the Site. For data collected to date, the distribution of
PAH compounds is the most useful tool in assessing the nature and
distribution of Site impacts. VOCs, TAL metals, and organochlorine
pesticides and PCBs were generally not detected in concentrations above
screening levels. In cases where detectable concentrations were reported, the
results were not above those reported in background samples; therefore, the
results are not discussed further in this section. COls and a more detailed
comparison of detection limits of specific compounds to screening criteria for
media of concern are presented in Section 6.2. Additional sampling may be
warranted in areas where detection limits exceed screening criteria.  Specific
analytical results are also included in Tables 3-1 through 3-11 and
Appendix B.

The previous assessment activities at the Site have revealed that carcinogenic
PAHSs (cPAHS) are typically present in samples collected in association with
the Site. The seven cPAH compounds are benzo(a)anthracene, chrysene,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-
cd)pyrene, and dibenzo(ah)anthracene. Cleanup levels for cPAHs are
typically much more stringent than non-carcinogenic PAHs. Plansfor the Site
include evaluating both cPAHs and non-carcinogenic PAHs. However, for
illustrative purposes, this discussion compares the cPAH results to the
screening values to represent the current Site knowledge regarding the extent
of contamination for media of concern.

The following is a list of the screening values utilized for each media of
concern at the Site:

e Soil. USEPA Region 9 Preliminary Remediation Goals (PRGs) — Soil
Screening Levels, Migration to Groundwater (Dilution-Attenuation
Factor [DAF] 1) (USEPA, 2000);
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e Groundwater. USEPA Region 9 PRGs— Tap Water (USEPA, 2000);

e Sediment. Guidelines for the Protection and Management of Aquatic
Sediment Quality in Ontario (Ontario Ministry of the Environment,
1993); and

e Surface Water. Water Quality Standards for Surface Waters of the
Coeur d' Alene Tribe (Surface Water Quality Standards, Coeur
d’ Alene Tribe, 2000).

These screening values are used in the presentation of the site data only to
evaluate if additional characterization is needed for each medium at the Site.
The values are not intended to be used as Site cleanup goals.

3.41 Soil

Soil samples collected during assessment activities at the Site are divided for
presentation into two areas. the riverbank and the upland area.

e The riverbank, the area directly adjacent to the St. Joe River, includes
the near-surface samples collected during the Limited Removal
Assessment and the hand auger boring samples collected during the
Removal Site Assessment in early 1999.

e The upland area is the area south of the exposed riverbank and
includes all Geoprobe™ borings and monitoring well locations.

Riverbank

Near-surface soil samples collected during the Limited Removal Assessment
in the seepage area of the riverbank prior to the removal action had total
cPAH (sum of cPAHS) concentrations ranging from 62 milligrams per
kilogram (mg/kg) to 33,390 mg/kg (Table 3-1). After the completion of the
soil excavation removal action, an additional four soil samples were collected
at the bottom of the excavation. These soil samples had total cPAH
concentrations ranging from 141.5 mg/kg to 527 mg/kg (Table 3-2).

The Removal Site Assessment bank samples were collected prior to execution
in the area near the toe of the excavation. Soil samples collected from O to 2
feet bgs from the hand auger borings had total cPAH concentrations ranging
from 0.32 mg/kg (HA-2, 0 to 1 feet bgs) to 4,918 mg/kg (HA-5, 1 to 2 feet
bgs). The hand auger boring locations and total cPAH concentrations are
presented on Figure 3-9. Analytical results are provided in Table 3-3. All
seven hand auger borings contained at least one cPAH compound that exceeds
the screening levels. The highest cPAH concentrations are located in the
vicinity of the seepage area near HA-4 and HA-5.
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Upland Area

The distribution of cPAH-impact to soil is presented on Figures 3-3, 3-4, and
3-9. Analytical results are provided in Table 3-4. Upland area soil sampling
has focused on characterizing subsurface soil. Based on the analytical results
from the removal assessment, the highest concentrations of cPAHs (1,428
mg/kg) in soil in the upland area are located in the vicinity of the former butt
vats at a depth of 15 feet bgsin boring GP-11. Asdepicted on Figure 3-3, the
extent of contamination to the east and west appears to be confined between
monitoring wells MW-2D and MW-3D. Soil contamination to the south
appears to extend dightly south of MW-4D, although contamination is
bounded at depth in this direction (Figure 3-4). The soil sample located at
MW-4D at a depth of 5 feet had atotal cPAH concentration of 0.70 mg/kg and
had one exceedance of the screening level (benzo(a)anthracene).

Soil boring GP-25 had elevated cPAH concentrations to the southwest (14.28
mg/kg [13 feet bgs] and 29.81 mg/kg [7 feet bgs]). The concentrations noted
in this boring do not clearly follow the radial pattern of contamination away
from the butt vats. Soil borings GP-16 and GP-26 located to the north and
east of GP-25 had total cPAH concentrations below the method reporting limit
(MRL). This aberration could potentially be due to a point source of
contamination in the vicinity of GP-25. Alternatively, the detections could be
related to lithologic variations in the soil.

During the drilling of MW-1D, cPAHs were detected in soil samples collected
to the total depth of 62.5 feet bgs. Concentrations were a maximum of 1,428
mg/kg at approximately 15 feet bgs. Concentrations decreased with depth,
and total cPAH concentrations at depths of 50 to 63 feet bgs were between 1
and 7 mg/kg. The boring log for the hole indicates that the product was
observed at a maximum depth of 35 feet. The presence of cPAHSs at depth in
MW:-1D is considered suspect. This boring was drilled using hollow-stem
auger techniques, through areas noted as containing product. Drilling
difficulties (heaving sands) were encountered at depth, and water was added
to the borehole.  Cross-contamination associated with carry-down of
contaminants during drilling is a possbility given these conditions.
Therefore, the total depth of PAHs in soil in the former treating area is
considered a data gap and will be addressed in Section 8.

Observations from boring logs are generally consistent with the chemical data.
Boring logs indicate that the majority of product (creosote) noted during soil
sampling is limited to an area extending approximately 60 feet radialy from
the former treating area. From 60 to between 120 and 140 feet from the
former treating area to the west and south, sheens and little or no creosote
were noted in boring logs. Sheens without creosote are indicative of
groundwater impacts hydraulically downgradient of creosote in the
subsurface. In areas located greater than 60 feet from the treating area and to
the east, southeast, and northeast, no creosote, sheen, or odor were noted.
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Lack of impacts in the easterly direction suggest no creosote migration or
groundwater transport in this direction.

Two Geoprobe™ borings and one boring for well installation were located to
the northwest of the former treating area and near the shoreline (GP-2, GP-28,
and MW-2). The borings in this area note odor, but no sheening. Creosoteis
only noted in one Geoprobe™ at a depth of 25 feet. This depth is deeper than
the creosote noted in the hand augers at the shoreline. Existing data does not
show a clear connection between the former treating area where the most
significant upland impacts are located and the riverbank. Collection of
additional datato assess this relationship is warranted.

The final consideration regarding the upland impacts is the presence of
product (creosote) noted in boring logs. Boring logs do not indicate whether
the product is mobile or residual. In investigations completed to date, the only
well screened across an interval listed as containing product is MW-1S.
Product was noted at depths from 17 to 23 feet bgs. The well is screened to a
depth of 21 feet bgs, and, therefore, intercepts 4 feet of soil noted as
containing product. Previous investigations indicate no accumulation of
product in this well suggesting that the product is residual. The nature of
product at the site (mobile versus residual) will be assessed further during the
RI/FS.

3.4.2 Groundwater

Groundwater samples were collected at the Site from 12 Geoprobe™ borings
and 8 monitoring wells. The distribution of cPAHs in groundwater at the Site
is presented on Figures 3-10, 3-11, and 3-12. Analytical data is provided in
Tables 3-5 and 3-6. Geoprobe™ and monitoring well data are presented,
however, the Geoprobe™ data should be considered for screening purposes
only. Data collected from monitoring wells can be used for remedial decision
making.

The Geoprobe™ samples were collected as a guide for the selection of
monitoring well locations. The cPAH concentrations in groundwater samples
from Geoprobe™ locations are not considered representative of actual
groundwater concentrations. Geoprobes™ are not constructed and sampled to
minimize solids in the samples. The cPAH compounds are relatively
insoluble, and substantial concentrations are indicative of sediment in the
sample and not necessarily of groundwater impacts. The variation in
groundwater results related to sampling methods is illustrated by the
concentrations noted in Geoprobe™ GP-28 and the lack of detections in the
well MW-2S, located less than 20 feet away (Figure 3-10). As such, the
Geoprobe™ data should be used as a screening tool to evaluate relative
impacts, but not as a true indicator of groundwater quality for determining the
extent of groundwater contamination or completing risk-based analyses.
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Monitoring wells MW-1S and MW-1D were installed to evaluate groundwater
concentrations in the source area. The MW-2, MW-3, and MW-4 wells were
installed to verify the extent of contamination at the Site. 1n monitoring wells
MW-2S, MW-2D, MW-3S, MW-3D, MW-4S, and MW-4D, cPAHs were not
detected at a limit of 0.1 micrograms per liter (ug/L). While this detection
limit exceeds the screening level for some of the cPAHS, these results suggest
that these wells generally bound the area of groundwater contamination. A
few non-carcinogenic PAHs were detected, and concentrations were below
screening levels.

The groundwater concentration in well MW-1S is representative of the
concentration in the source area. The only cPAH detected in MW-1S was
benzo(a)anthracene. The remaining cPAHS were not present at the detection
[imit of 10 pg/L. Similarly, in well MW-1D, cPAH were not present at the
detection limit of 10 pg/L. While the lack of detections is vauable
information, additional data collection with lower detection limits will be
necessary. Non-carcinogenic PAHs were detected in both wells. In MW-1S,
naphthalene, acenaphthene, and fluorene were detected above screening
values. In MW-1D, naphthalene is the only non-carcinogenic PAH detected
above screening values. As indicated above, cross-contamination associated
with drilling methods is a concern for MW-1D.

The distribution of impacts noted in Geoprobe™ samples is similar to
monitoring wells (although cPAH results are higher as discussed above).
Results of the Geoprobe™ groundwater sampling at the Site indicate that the
highest concentrations of cPAHSs in groundwater are located south of the
former boiler room in boring GP-10 (71.2 pg/L) and GP-14 (187.6 pg/L) at
depths of 15 and 18 feet bgs, respectively. The cPAH concentrations in
groundwater were lower, but still detectable in Geoprobe™ borings
surrounding the former treating areas. GP-28 to the northwest (6.8 pg/L at a
depth of 15 feet bgs), GP-15 to the northeast (13.2 ug/L at a depth of 18 feet
bgs), GP-18 to the southeast (4.4 ug/L at adepth of 15 feet bgs), and GP-16 to
the southwest (9.59 pg/L at adepth of 15 feet bgs).

In general, Geoprobe™ and monitoring well data indicate that groundwater
impacted with cPAHs is present in areas where cPAHs are detected in the soil.
At some locations, particularly southwest of the former treating area, CPAHS
were detected in groundwater from Geoprobe™ borings, but not in similar
depth soil samples (eg. GP-16, GP-23, GP-26). The detections in
groundwater and not in soil may be related to lower detection limits in
groundwater, or due to the distribution of DNAPL in the subsurface. Boring
logs indicate that, away from the source area, the creosote is present in sand
interbeds between siltier layers. The finer-grained zones above and below
these sandy layers may have little or no creosote impacts. As such, soils will
show no cPAH concentrations. When a Geoprobe™ is screened across an
interval, water is produced from the most permeable beds, where dissolved
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PAHs may be present. In this way, PAHS may be detected in groundwater
samples, but not in soil samples from asimilar interval.

As depicted on Figures 3-11 and 3-12, cPAH-impact to groundwater appears
to be confined to the west by MW-2S/D, to the east by MW-3S/D, and to the
south by MW-4S/D. The extent of contamination to the north in the direction
of St. Joe River is not known at this time. The depth of groundwater
contamination below the Site also needs to be evaluated further. Although
laboratory results from groundwater samples collected at MW-1D indicate
that no cPAHs were detected in the samples, the method reporting limit is
higher than the PRG screening levels. Naphthalene in the groundwater
sample collected from MW-1D had a concentration of 3,090 ug/L, above the
screening criteria.  Finally, concerns exist regarding the potentia for cross-
contamination at well MW-1D.

3.4.3 Sediment

Ten sediment samples were collected by E&E during the 1A. The two
wetland samples collected 2 miles downstream contained minor
concentrations of cPAHSs, but none of the individua compounds exceeds
screening levels. Analytical data is shown on Table 3-7. Sediment sample
locations in the immediate vicinity of the Site are presented on Figure 3-13
along with the distribution of cPAHSs in sediment. The sample that was
designated as a background sample during the |A (RVD10SD; Figure 3-13)
contained a total cPAH concentration of 2.55 mg/kg, with three of the
compounds exceeding the screening levels. Two sediment samples collected
approximately 0.25 mile downstream contained total cPAH concentrations of
0.6 mg/kg and 3.63 mg/kg with zero and three screening level exceedances,
respectively. The sample collected downstream of the outfall contained atotal
cPAH concentration of 34.42 mg/kg with exceedances of all established
screening levels. The remaining sediment samples from this sampling event
had total cPAH concentrations ranging from 26.1 mg/kg to 3,490 mg/kg (all
screening levelsin all samples were exceeded).

Forty-three sediment samples were collected by E& E during the IAA (Tables
3-8 and 3-9). Four background samples were collected (SD-28, SD-29,
SD-41, and SD-42) and did not contain detectable concentrations of PAHS.
Sediment contamination by cPAHSs is limited to the southern half of the river.
The highest cPAH concentrations are located in the vicinity of the former
seepage area north of the former treatment area. Concentrations of total
cPAHSs directly north and downgradient of the Site on the southern half of the
river range from 0.99 mg/kg (near the eastern edge of the Site) to 985 mg/kg
(approximately 50 feet north of the former seepage area of the riverbank).

Sediment samples collected approximately 1,000 feet downstream of the Site
contained total cPAHSs ranging from not detected above the MRL (ND) to
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3.25 mg/kg. Sediment samples collected approximately 500 feet downstream
of the Site ranged from ND to 2.81 mg/kg.

3.4.4 Surface Water

Two surface water samples were collected by E& E during the January 1999
limited removal assessment in the vicinity of the former seepage area (Table
3-10 and Appendix B). The water samples had a total cPAH concentration of
12 and 17 pg/L. The screening levels for each constituent were exceeded
except for indeno(1,2,3-cd)pyrene and dibenzo(ah)anthracene.  These
constituents were ND, although the detection levels for these two constituents
were over three orders of magnitude higher than screening levels. No other
PAHs exceeded established screening levels.

Ten co-located surface water/sediment samples were collected during the |A
(Figure 3-2; Table 3-11). The locations of these samples are described in
Section 3.1.5. The background sample did not contain detectable PAHs. The
outfall sample contained an estimated concentration of chrysene (0.5 pg/L);
al other cPAHs were ND. All samples downgradient of the former seepage
area did not contain detectable cPAHs. The sample collected dightly
downgradient of the former seepage area contained a concentration of bis(2-
ethylhexyl)phthalate of 40 pg/L, which is above the screening level (1.16
Mg/L). The two surface samples collected in the former seepage area
contained estimated cPAH concentrations of 1.3 and 19 pg/L.

One background surface water sample (SW01) and one surface water sample
collected downstream of the stormwater outfall northeast of the Site were
collected during the IAA. The samples did not contain detectable PAHs. It
should be noted that the cPAH method reporting limits for all surface water
analyses exceeded the screening levels.
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Conceptual Site Model

At this phase of the St. Maries Creosote site RI/FS project, the CSM presents
a preliminary understanding and projection of site conditions. The CSM was
developed from the information gathered during the previous investigations
described in Section 3, existing knowledge concerning creosote behavior, and
other site conditions. Development of a CSM early in the RI/FS process helps
to identify data gaps and to guide in the collection of appropriate data of
appropriate quality to assess risks and evaluate potential remedial actions.
The CSM will be refined and revised throughout the project as additional data
is collected and site conditions are better understood.

The CSM is subdivided into discussions of sources, migration pathways, and
exposure pathways. The sources or potential sources, migration pathways,
and exposure pathways are illustrated on Figure 4-1; migration and exposure
pathways are summarized on Table 4-1. Uncertainties in the CSM associated
with the sources, migration pathways, and exposure pathways are carried into
the DQO process. Table 4-1 refers to DQO investigation objectives presented
in Section 5, which address the data gaps. The general CSM isiillustrated on
Figure 4-1.

Sources of Contamination

The primary upland source of contamination at the Site is the former treating
area. The former treating area encompasses the area of the butt vats, storage
tanks, and the roads and railroad tracks located immediately adjacent to the
vats. Historical information indicates that creosote was brought to the site by
rail and treated poles |eft the site by railroad or road. Records indicate that the
treating solution used at St. Maries is creosote, which is denser than water.
Boring observations note product located at depth below the water table,
further supporting the expectation that the product at St. Maries is a dense
nonagueous-phase liquid, or DNAPL. In subsequent discussions, the creosote
product identified at the site is referred to as DNAPL. The primary COIls in
creosote are PAHs. Other COls may be associated with the creosote; the
presence of other COIswill be discussed in the RI/FS Work Plan.

Surficia soils in the former treating area are primarily fill placed on the Site
since treating operations ceased. Soil underlying the surficia fill in the
former treating area is contaminated with creosote constituents. DNAPL was
observed in the soil at and below the water table. The majority of DNAPL in
soil is restricted to area less than 200 by 200 feet. The deepest noted
occurrence of DNAPL is 35 feet bgs. While existing wells north of the former
treating area have not accumulated DNAPL, the mobility of the DNAPL
(whether it isresidual or mobile) will be evaluated further.

Limited additional DNAPL may be present at shalow depths along the
railroad tracks or the roadway surrounding the former treating area. This
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DNAPL would be associated with drippage as poles were |oaded for transport.
At creosote sites, drippage generally forms a relatively solid, immobile
shallow DNAPL-impacted layer in the soil. The types of impacts likely
associated with such drippage are similar to that noted in well MW-4S where
athin, shallow layer of soil with product was observed. Surface soil quality in
these potential drippage areas is a data gap.

The PAHs and DNAPL noted in the riverbank (EMCON, 1999) and adjacent
sediments could be a primary or secondary source. The impacted riverbank
soil and adjacent sediments would be considered a primary source if they
resulted from overland discharge of waste during operation or demoalition.
Alternatively, the PAHSs in the sediments may be a secondary source, being
associated with migration of constituents from the uplands (the former treating
area). The source of the PAHSs in the riverbank and adjacent sediments is
unclear because a significant DNAPL pathway between the Site and the
riverbank has not been identified to date. In addition, some debris and
solidified chunks of creosote sludge-like material resembling tank bottoms
have been noted on the bank. Collection of additional data to determine
whether sediment contamination is related to the upland source is warranted.
This data gap will be addressed by observations made during drilling and
coring in the upland between the impacted sediment area and the former
treating area, along the bank, and in the sediments.

Creosote was released from these primary source areas by spills, leaks, drips,
and potentially by disposal of wastes. The creosote DNAPL, and the affected
soil, groundwater, and sediment are the secondary (or tertiary) sources.

For the purposes of the CSM in the data gaps report, the convention of
previous work has been used to estimate the apparent lateral extent of impacts.
For soil, the apparent extent of impacts is based on concentration of cPAHS
exceeding the screening levels, except for those compounds where the
screening level is less than the detection limit. For compounds where the
screening level is less than the detection limit, the detection limit has been
used to define the apparent extent of contamination. Figure 3-9 shows the
apparent extent of impacted soil in the former treating area. Based on
detectable levels and screening levels, the lateral extent of the uplands source
area appears to be defined except for aong the bank of the St. Joe River,
where the most easterly (HA-1) and westerly (HA-7) samples contain cPAHSs
above screening levels. The vertical extent of impacts in this area is not
clearly defined, as cPAH impacts were observed in all locations except GP-5.
The depth of PAHs in soils at MW-1D is unclear due to potential cross
contamination during drilling.

Similarly to soil contaminant delineation, previous work has estimated the
lateral extent of sediment impacts based on concentration of cPAHS exceeding
the screening levels, except for those compounds where the screening level is
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less than the detection limit. For compounds where the screening level isless
than the detection limit, the detection limit has been used to define the
apparent extent of contamination. Figure 3-13 depicts the apparent lateral
extent of sediment contamination adjacent to the Site. The lateral extent of
contamination downstream has not been defined. Samples have only been
collected from the top 6 inches of sediment; therefore, the vertical extent of
contamination is unknown. In addition, areas where the previous study
detection limits exceed screening levels and lower detection limits are readily
achievable may warrant additional sampling. These areas will be further
defined in the RI/FS Work Plan.

Potential Migration Pathways

Potential contaminant migration pathways at the St. Maries Site include soil,
sediment, groundwater, and DNAPL pathways as shown on Figure 4-1. Each
of these pathways is discussed in greater detail in the following sections.

4.2.1 DNAPL Migration

When creosote is released to the subsurface, it migrates vertically through the
unsaturated zone with some lateral spreading, resulting primarily from the
effects of capillary forces (Schwille, 1988). Small differences in soil water
content and grain size may provide sufficient capillary resistance to vertical
flow to cause lateral DNAPL spreading in the unsaturated zone.
Alternatively, dry soil conditions and the presence of vertical pathways (e.g.,
root holes, coarse-grained materials, and fractures) will minimize latera
spreading while enhancing downward flow (Cohen and Mercer, 1993).

As DNAPL migrates through the unsaturated zone, a significant portion is
trapped as residual material in the porous media. Residual saturation is the
DNAPL concentration below which fluid drainage will not occur. The
depletion of DNAPL that occurs through this entrapment of residual DNAPL
may exhaust the mobile DNAPL body prior to reaching the water table (given
a sufficiently small release or a thick unsaturated zone). The downward
movement of creosote, combined with the trapping of residual creosote,
produces a smearing or staining effect in the portions of the unsaturated zone
through which the creosote migrated. Constituents in the residual DNAPL
will slowly dissolve into, and migrate with, infiltrating precipitation to the
water table. In thisway, residual DNAPL may provide a long-term source to
groundwater (see Section 4.2.2). Some DNAPL may also volatilize and
migrate through the unsaturated zone to air. The volatilization pathway is a
more significant issue with more volatile DNAPLs such as solvents (see
Section 4.2.5).

Any DNAPL not immobilized in the unsaturated zone as residual material will
eventually encounter the groundwater table. Upon reaching the capillary
fringe (immediately above the water table), DNAPL will tend to spread
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laterally and accumulate until the gravitational pressure of the DNAPL
exceeds the entry pressure of the underlying saturated zone. The amount of
spreading depends on the soil type at the water table and the amount of
overlying DNAPL. When DNAPL enters the saturated zone, it displaces
water (which has a lower specific gravity) and continues to migrate under
pressure and gravity forces.

In the saturated zone, DNAPL s such as creosote form a separate liquid phase,
since their water solubility is very low. Preferential spreading of the DNAPL
will occur when less permeable layers or fractures are encountered. Mobile
DNAPL will flow preferentially through zones of higher permeability (i.e.,
sand versus silt). If the DNAPL volume is sufficient, it will migrate
downward until it encounters an impermeable barrier upon which it will pool.
It may then continue to flow laterally until the mobile portion of the plume is
exhausted, or until underlying permeable material is again encountered. At
this point, downward migration of the plume will continue. For lithologicaly
complex sites where sand, silt, and clay are interbedded within an aquifer, the
distribution of DNAPL in the aquifer will be very heterogeneous, with
DNAPL perched on impermeable layers (i.e., silt and clays) and saturating
more permeable layers (Cohen and Mercer, 1993).

DNAPL in the soil matrix, either above or below the water table, may
discharge into an adjacent surface water body. The character of the discharge
will depend on the flow rate in the surface water body itself, and the rate
DNAPL is being delivered to the surface water body. DNAPL constituents
will leach into the surface water; the DNAPL generally experiences some
phase separation when being discharged. A floating sheen will appear on the
surface of the water body. Where DNAPL is being actively discharged to the
surface water body, globules of the DNAPL will roll down the mudline of the
surface water body. Where DNAPL is being delivered to the mudline at a
dlow rate, actual globules of product may not be observed; the discharge may
be difficult to identify and may be water with a heavy sheen. At the Site,
globules of DNAPL have not been observed discharging into the surface
water body. The seeps have been evidenced by a floating sheen on the surface
water.

The flow of DNAPL is primarily controlled by gravity (density greater than
water) and capillary pressures. Groundwater advective forces have a
negligible affect on the flow of DNAPL (particularly creosote). The direction
of flow is governed by the slope of the impermeable barrier layer and
capillary forces. Physical properties of a mobile DNAPL consisting of
creosote differ significantly from those of groundwater (i.e., higher viscosity
and surface tension). Creosote typically moves much slower than
groundwater.
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Data suggests that DNAPL was released at the former St. Maries treating area,
and that any releases ceased approximately 35 years ago. Based on notations
in logs, DNAPL has migrated downward through the unsaturated zone and the
saturated zone. Some notations indicate that the product is present in sand
interbeds, where it may have migrated some distance laterally. Notations of
thin product layers at depths of 5 to 25 feet bgs in borings located 60 to 80
feet from the former treating area also suggest some lateral spreading in sand
beds. It isnot clear if product in the seep areais related to overland disposal
or lateral spreading. In aboring between the former treating area and the seep
area, free product was not present at the appropriate depth to transport
DNAPL to the seep area. Additional borings between the former treating area
and the seep areawill help constrain the source of the seeps.

DNAPL can occur in the subsurface in either a free or residual state. Free
DNAPL occurs in soil pores under pressures greater than atmospheric
pressure, while residual DNAPL occurs in soil pores under pressures less than
atmospheric pressure. Free DNAPL will accumulate in wells. Free DNAPL
may be either mobile (able to migrate) or immobile. Immobile free DNAPL
results from downgradient barriers to migration (i.e., stratigraphic changes or
pinching out of fractures) or the lack of a sufficient driving force (e.g.,
removal of source). Residual DNAPL isimmobile, and residual DNAPL will
not move into awell open to the atmosphere.

Thick deposits of clearly mobile product have not been encountered at St.
Maries. DNAPL has not accumulated in MW-1S, the Site well that is
screened across an interval noted as containing product. Existing site data
does not clearly indicate whether the DNAPL identified in boringsis residual,
stratigraphically trapped, or currently mobile.

4.2.2 Dissolution (Leaching to Groundwater)

Compounds in creosote or sorbed to soils will partition into soil pore water or
groundwater. Creosote is a complex mixture of numerous individual
compounds that will separate and partition differently into soil and water
based on the properties of the individual chemicals present. The property that
governs the extent to which a chemical will dissolve in groundwater is its
effective solubility limit. A compound that has a high effective solubility is
more likely to dissolve in groundwater than a compound with a lower
effective solubility.

Infiltrating water migrates through impacted soil in the unsaturated zone. A
portion of the constituents partition from the soil or vapor phase into the
infiltrating water and form a leachate. This leachate then migrates to the
water table, where it is diluted in groundwater. The extent of this dilution is
based on the infiltration rate, groundwater velocity, source width, and height
of the mixing zone in the water column. Where the DNAPL or impacted soil
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exists below the water table, the compounds partition directly into the
groundwater.

The pathway for sediment leaching to surface water is similar to soil leaching
to groundwater. Particle size and organic carbon content of the sediment can
significantly affect the partitioning of contaminants to the surface water; TOC
analyses will provide important information to access partitioning.

4.2.3 Surficial Soil and Sediment Migration

The Site floods periodically. Site conditions suggest that floodwaters are not
erosive, but rather backing up of water in Lake Coeur d’ Alene. Nevertheless,
the potential for off-site migration of COIls during floods will be assessed
during the RI.

Transport of surficia impacted sediment in the riverbed as the river scours
and redeposits the sediment is a potential migration pathway. The St. Joe
River in the vicinity of the Site has been characterized as a “slackwater
reservoir during much of the year” (ldaho Fish and Game, 1999) so
redistribution of sediment, if occurring, islikely limited to higher flows during
spring runoff. The potential for sediment transport is a data gap to be
addressed in the RI/FS.

4.2.4 Dissolved-phase Contaminant Migration

Migration of creosote constituents dissolved in groundwater is controlled by
the groundwater gradient, dispersion, retardation, and microbial degradation.
Once dissolved in groundwater, compounds can migrate with groundwater
flow by advection. Migration rates will depend on the aquifer characteristics
(hydraulic gradient and hydraulic conductivity) and on characteristics of the
dissolved constituents (solubility, partitioning, etc.). Dissolved constituents
may interact with soil particles along the flow path through adsorption and
other processes that retard or slow the migration of dissolved constituents.
The retardation factor indicates the extent to which migration of a dissolved
constituent is slowed relative to the groundwater velocity.

Once dissolved, the rate at which a chemica migrates is based on its
retardation rate. Therefore, the risk associated with the groundwater transport
pathway will be dominated by constituents in DNAPL with high water
solubilities and low retardation rates.

Generally, creosote is primarily comprised of the low molecular weight PAHs
(naphthalene and phenanthrene). Naphthalene is the PAH likely to be most
widely distributed in groundwater, due both to its low retardation factor (7)
and high effective solubility (11.5 milligrams per liter [mg/L]). Based on
common compositions of creosote and solubility limits, other constituents
such as phenanthrene, acenaphthene, fluorene, and indeno(1,2,3-cd)pyrene are
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likely to be present in the area of a DNAPL source. Of these constituents,
only acenaphthene and fluorene are likely to migrate rapidly from the source.

Groundwater flow direction at the site has been established for March, but
likely varies seasonally and may be affected by flooding. Groundwater flow
characteristics and the hydraulic interaction between the groundwater and the
river need to be further defined during the RI for both the upper and lower
sandy units.

4.2.5 Volatilization

The mechanisms described for dissolved-phase migration also apply to vapor-
phase fate and transport; however, the processes occur in air instead of water.
Evolution of contaminant vapors to unsaturated soil may occur from residual
soil, constituents dissolved in groundwater, or NAPL sources. The extent of
vapor evolution is primarily dependent on the vapor pressure of the
contaminants present in the source material. The vapor pressure of a chemical
is largely a function of its boiling point, which is in turn strongly influenced
by its structure and molecular weight. For example, benzene (molecular
weight of 78.1 grams per mole [g/mole]), which is comprised of a single
aromatic ring, has arelatively high vapor pressure (95 millimeters of mercury
[mm Hg]). Naphthalene, the most volatile PAH in creosote, has a vapor
pressure two orders of magnitude lower (0.23 mm Hg). In generd,
compounds such as benzene may present a significant risk to human health
through vapor migration pathways because of their high volatility. Less
volatile compounds, such as PAHSs, which have vapor pressures ranging from
0.2310 9.6 x 10™? mm Hg, present little to no risk for this pathway.

Volatilization is generally not a transport mechanism considered at creosote
sites. A screening level risk evaluation for a site worker indicates a hazard
index of 0.016 from inhalation of volatilized naphthalene (the most volatile
PAH in creosote). Thisvalueiswell below the target hazard quotient of 1 and
indicates that the volatilization exposure pathway does not warrant further
consideration at the Site. Additional detail on the risk evaluation is included
in Appendix C.

4.2.6 Wind Erosion and Atmospheric Dispersion

4.3

Compounds can also migrate from surface soil to air as solid particulates
(dust). Once released to ambient air, the migration of these compounds is
controlled by wind direction and speed, cloud cover, air temperature, and
other factors, including the formation of inversions and fog.

Potential Exposure Pathways

Identification of potential exposure pathways is tentative at this time. More
work will be needed during the Rl and Risk Assessment to further assess the
validity of the pathways and receptors referred to in this discussion. This
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assessment will include site interviews, literature searches, file reviews, and
modeling exercises. These assessment activities will be combined with Site
data collected during the RI to refine the list of potential receptors and
exposure pathways.

As illustrated on Figure 4-1, both human and ecological receptors exist at the
St. Maries site. Human receptors include:

e Site workers who contact soil. Direct contact with surface soil is
considered the most likely exposure pathway. Exposure to subsurface
soil by excavation workers is considered a potential pathway/receptor
at thistime. However, this pathway is considered less significant. The
Site is on a floodplain and periodically inundated by water. As such,
subsurface excavation is very infrequent, and can readily be addressed
with proper controls.

e Human ingestion of groundwater as drinking water. Site groundwater
is not currently used for drinking water purposes and City water is
available. However, initial assessment indicates that groundwater is
used in the surrounding area and, therefore, this receptor is retained for
further analysis.

¢ Human ingestion of affected organisms or biota. These receptors will
include recreation and subsistence fisherman, as well as hunters and
gatherers.

e Other recreational or subsistence water users exposed to chemicalsin
surface water and/or sediments through direct contact.

Identification of ecological receptor species at this stage of the RI/FS process
is very preliminary. Additional study is needed to identify appropriate
receptors. Benthic macroinvertebrates are potentially at risk. These
organisms generally colonize the upper 6 inches of the sediments. Fish may
also be at risk. Fish species potentially utilizing the areas of the St. Joe River
around the Site are listed in the A and include brown and black bullheads,
cutthroat trout, northern pikeminnow, and the bull trout (Salvelinus
confluentus).  Wildlife potentially foraging in or near the river (i.e,
waterfowl) and amphibians and reptiles are also potential receptors, however,
further study is needed to determine level of risk. For plants, the available
benchmarks are higher than for benthic macroinvertebrates, therefore, levels
protective of the benthos will be protective of plants.
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Data Quality Objectives

Data quality objectives (DQOs) are qualitative and quantitative statements
specified to ensure that data of appropriate quality and usefulness are
collected during field activities. DQOs are established prior to data collection
specifying the degree of accuracy and quality of the data required to support
regulatory decisions during remedial planning activities (USEPA, 1994c).
They are planning tools developed early-on in a project to provide a logical
framework for problem solving, clearly linking historical information and
sampling/analysis efforts to an action and a decision.

For the purposes of this Summary of Data Gaps Report, DQOs are presented
as preliminary planning tools to address information needed to define a
protective remedy for the Site. Thisincludes information needed to evaluate:

e Extent of impacts;
e Migration and exposure pathways identified in the CSM; and
e Feasibility of appropriate remedies.

The DQOs will be refined in the RI/FS Work Plan. The general types of data
planned (i.e., soil borings or sediment cores) to evaluate these DQOs are
expressed in Table 5-1. The RI/FS Work Plan will expand the DQO tables
and include sample quantities, depths, sampling methods, and laboratory
analyses. The DQO process links data needs to the conceptual site model,
risk, and remedy evaluation and ultimately focus the investigation towards a
remedy decision.

DQO Process

The DQO process, as defined by USEPA, is*“...a strategic planning approach
based on Scientific Method that is used to prepare for a data collection
activity. It provides a systematic procedure for defining the criteria that a data
collection design should satisfy, including when to collect samples, where to
collect samples, the tolerable level of decision errors for the study, and how
many samplesto collect” (USEPA, 2000).

The seven-step DQO process recommended by USEPA (USEPA, 2000)
includes:

1) State the Problem (summarize the problem from which data collection
isrequired, and develop a CSM; assemble a DQO planning team).

2) ldentify the Decison (develop a decison statement such as
exceedance of aregulatory level, that requires new environmental data
to address the problem).
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3) ldentify Inputs to the Decision (list the information needed to support
the decisions and specify which inputs require new environmental
measurements).

4) Define the Study Boundaries (define the spatial and temporal aspects
of the environmental media that the data must represent to support a
decision).

5) Develop a Decison Rule (develop a logical “If...then...” testable
hypothesis statement that defines the conditions required to choose a
remedial action).

6) Specify Limits on Decision Errors (specify the acceptable limits on
decison errors, which are used to establish performance goals for
limiting uncertainty in the data; this step balances the precision of
measurements against the cost of sampling and time constraints).

7) Optimize the Design for Obtaining Data (identify the most resource-
effective sampling and analysis design for enabling a decision ruling).

The goal of the USEPA in using DQOs is to “minimize expenditures related
to data collection by eliminating unnecessary, duplicative, or overly precise
data. At the same time, the data collected should have sufficient quality and
quantity to support defensible decision making” (USEPA, 1994c). Planning
how to gather environmental data that can acceptably fill information gaps is
the purpose of the DQO process (Crumbling, 2001). DQOs are qualitative
and quantitative statements that translate non-technical project goas into
technical project-specific decision goals. DQOs are goa-oriented statements
intended to:

e Clarify the study objectives and remediation goals;

e Define the most appropriate type of data to collect to fill the data gaps,
and

e Specify tolerable limits on decision errors to establish quantity and
quality of data.

These measures of data quality are called data quality indicators (DQIS).
DQIs are the measures of the individual data characteristics (the quality
attributes) that collectively tend to be grouped under the general term
“analytical data quality.” For example, some of these attributes may include:
sample detection limit, quantification limits, bias, precision, completeness,
etc., and are generally discussed and evaluated through the Quality Assurance
Project Plan (QAPP).
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The following sections describe the development of site-specific DQOs. To
guide the development of DQOs for the St. Maries RI/FS, the documents titled
Guidance for the Data Quality Objectives Process (USEPA, 1994c) and Data
Quality Objectives Process for Hazardous Waste Ste Investigations (USEPA,
2000) were followed.

5.2 Problem Statement

The first step in the DQO process, State the Problem, is summarized in this
section to establish the foundation, purpose, and need for a site investigation
study. Steps two through five of the DQO process are described in the
accompanying table. Guidance indicates that this step should summarize the
contamination problem that will require new environmental data and identify
the resources availabl e to resolve the problem.

5.2.1 Members of the Planning Team

The members of the planning team are the USEPA (supported by their
contractor the U.S. Army Corps of Engineers), the Coeur d'Alene Tribe
(supported by their contractor Ridolfi), and the St. Maries PRP group
(supported by their consultant RETEC).

5.2.2 Conceptual Site Model

The conceptua site model for the St. Maries Site, which describes potential
sources and migration and exposure pathways, was presented in Section 4.
Section 4 lists migration and exposure pathways of potential concern. |If
additional data is needed to address these pathways, then that data gap has
been carried forward into this DQO section and Section 8.

5.2.3 Summary Statement of the Problem

The St. Maries Creosote Site was historically used for creosote wood treating.
Soil, groundwater, surface water, and sediments have been affected by historic
treating activities. A cost-effective remedy that is protective of human health
and the environment needs to be defined. This will include further defining
the nature and extent of contamination, migration pathways, exposure
scenarios, and appropriate remedial actions.

5.3 Investigation Objectives/Decision Rules

The study objective is to collect sufficient information to determine if
remedial actions are warranted at the Site. To meet this objective, the DQOs
for the Site were designed to answer four basic questions:

1) Where do COls exceed risk-based screening levels and background
levels (source characterization)?
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2) What are the potential migration pathways for COls in soil,
groundwater, NAPL, and sediment?

3) Are human and ecological receptors at risk now or in the future from
COCs (exposure characterization)?

4) Which feasible remedial technologies will cost-effectively protect
human health and the environment?

DQOs are intended to “holisticaly” address site-wide objectives and include
exposure, fate, and transport pathways across media and receptors. For
discussion purposes, the conceptua DQOs for the St. Maries Site are
presented in Table 5-1. The first five steps of the DQO process are outlined in
this table using the framework of the four basic RI/FS elements listed above.

Uncertainty Analysis

The goa of the DQO uncertainty analysis is to both qualitatively, and
guantitatively to the degree possible, define the degree of confidence that
exists with the estimations of extent, exposure, effects, and remedial
technologies. Bounding the certainty of estimates, especially risk estimates, is
a developing science. Within the USEPA guidance documents and recent
practical recommendations by severa researchers, the potentia areas of
uncertainty to be identified and addressed include: the CSM, data uncertainty,
temporal uncertainty, spatial variability, toxic exposure uncertainty, and
guantitative uncertainty. At this time, this uncertainty analysis is largely
gualitative relative to the DQOs. Uncertainty is summarized below along with
our efforts to resolve each uncertainty.

e CSM. Are the fate and transport, uptake mechanisms, and selected
receptors sufficiently understood to adequately characterize the risks to
sensitive habitat and species? There have been several site
investigations to determine the nature and extent of chemical releases
associated with present and past site operations. These investigations
have included: instalation of groundwater monitoring wells (soil and
groundwater samples, rate and direction of groundwater movement),
and collection of surface sediment and riverbank samples (migration
of COls to the river and risk to receptors). There is some uncertainty
associated with the horizontal and vertical extent of impacts in both
the upland soils and groundwater and the subsurface river sediments.
A portion of the uncertainty is related to detection limits exceeding
screening criteria. Limited additional sampling is needed to
characterize the horizontal extent. Additional boring and sediment
cores will be collected to address the vertical extent of COIs. Results
will be reviewed for data completeness, usability, comparability, and
representativeness in accordance with the project QAPP. There is
some uncertainty associated with the groundwater flow direction and
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the interaction with the St. Joe River; additiona studies will be
conducted to address these uncertainties. There is some uncertainty as
to whether the receptors identified within the CSM adequately
represent the ecosystem, and other species potentially at risk. The
selection of important receptor species will be done in consultation
with local stakeholders and agencies.

e Chemicals of Potential Concern (COPCs). The COPCs are determined
by comparing all chemicals analyzed to screening levels for different
mediathat are protective of different receptors. Therefore, the COPCs
represent the chemicals that will likely cause the most significant
health effects. The risk assessment is unlikely to underestimate cancer
risks or noncancer health effects because of influences from chemicals
that were screened out.

All of the PAHs will be retained for further analysis using USEPA
Method 8270-SIM for lower detection limits. Despite no record of
pentachlorophenol (PCP) use at the Site, there is concern that current
detection limits are sufficiently low to demonstrate no PCP risk. The
RI/FS Work Plan will compare the method detection limits to the
screening levels and determine if PCP or other compounds should be
retained as a COPC.

e Human Health. The uncertainties in the human health risk assessment
reflect the uncertainties in the two principal components of the risk
assessment:  the exposure assessment and toxicity assessment. The
exposure assessment includes the identification of COPCs (discussed
above), the identification and screening of potential receptors, the
development of intake assumptions, and the calculation of exposure
point concentrations. Much uncertainty exists on the location of these
receptors relative to the source and consumption rates used by local
residents. This uncertainty will be addressed through interviews with
local residents and literature-gathering efforts to determine the extent
of consumption, habitat, population, location, frequency, chemical
anaysis, and Site conditions, all of which will influence the risk
assessment.  The toxicity assessment includes two types of health
effects: cancer and noncancer effects. Cancer slope factors and/or
reference doses will be used to estimate toxicity.

e Human and Ecological Health. This section will evaluate the potential
for COPC uptake from bedded sediments and pore water into the
aquatic food chain. Assumptions will be made regarding the
partitioning of chemicals into the porewaters and surface waters and
the rate of uptake. If point estimates at the mean and 95 percent upper
confidence limits, expressed as hazard quotients, are used it is possible
that these comparisons will tend to overpredict actual observed effects
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with field verification studies. This source of error is acceptable in an
USEPA Risk Assessment. There is a reasonable degree of uncertainty
that actual impacts exist from exposure to toxic chemicals without
guantitative field corroboration.

e Ecological Risk. Screening efforts will focus on COI that may also be
present in site media and cause toxicity to biota. Biological testing of
sediment samples addresses all compounds in the sediment, and results
are not compound-specific; any compound that could exhibit an
adverse bhiological effect on test organisms will be expressed through
the test.

e Ecological Health. Ecological health in the surface sediments of the St.
Joe River will be assessed through bulk sediment toxicity testing using
appropriate benthic invertebrate species. Toxicity testing assesses the
cumulative effects of individual compounds in sediment (either by
synergistic or additive methods) and predicts toxicity based on the
actual bioavailable fractions of the compounds in the sediments. Other
physical factors, such as ammonia and grain size, can alter the
predictive ability of toxicity tests, but selection of appropriate
reference area sediments should assist in identifying or explaining the
influence of the site-specific physical or chemical effects.

e Temporal and Spatial Variability. Sediment and soil PAH
concentrations tend to show arelatively slow rate of change over time.
Samples collected in the past 8 years are expected to be representative
of current conditions. Groundwater and surface water concentrations
tend to show more seasonal variability and are generally dependent on
seasonal fluctuations of rainfall and flow. Therefore, uncertainty
associated with these media will be addressed by repeat sampling of
the same stations during wet and dry season sampling events. Thereis
some uncertainty associated with more long-term variability (i.e., 10-
year climate cycles) that will not be addressed by sampling efforts.
Long-term rainfal, river height, and river flow patterns will be
evaluated, if available, to determine the long-term (i.e.,, 10-year)
variability of water-related parameters. Through previous experience
at similar sites and media, there will be a high degree of certainty
related to the spatial variability of COI concentrations in media
Interpolations of concentrations will be made between actual data
points and carefully reviewed for unacceptable levels of uncertainty.
All samples will be collected and analyzed as discrete samples to
preserve the spatia integrity of the analysis. For sediment cores,
depth-wise samples may be up to 1 to 2 feet thick to ensure adequate
sample volume, but these samples will till be considered “discrete”
samples since stratigraphy contacts and sequences will be preserved.
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e Technology Screening. Based on our previous experience at creosote-
related sites, the technology screening process will be representative of
tested, implementable, feasible, and cost-effective technologies that
can be used to remediate creosote-impacted soil, groundwater, and
sediment. Site-specific natural attenuation processes and potential will
be evaluated to assess the Site's ability to address impacts by natural
attenuation. Physical characteristics of the soil and any product
recovered will be further evaluated to address other remedial options.
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6.1

6.2

Baseline Human Health and
Ecological Risk Assessment

The RI/FS Work Plan will describe the steps planned to complete a Baseline
Human Health and Ecological Risk Assessment (BLRA). This section
provides a preliminary description of the objectives, COIls, and endpoints for
both human and ecological risks in an effort to define any potential data gaps
not otherwise discussed. Receptors of concern were discussed in Section 4.

The objective of arisk assessment is, as defined by USEPA, “to characterize
and quantify the current and potential risks that may exist if no further
remedial action istaken.” The BLRA isintended to provide an assessment of
risks to human heath and the environment that will support selection of a
remedy to eliminate, reduce, or control those risks. A draft baseline
assessment and a final baseline assessment that incorporates USEPA and
Coeur d’' Alene Tribe comments will be prepared. There is no requirement for
a preliminary or screening assessment as Site contamination has been
confirmed.

Objectives

For the purposes of this study, the objectives of a site-specific risk assessment
for the St. Maries Creosote Site are to define the current (or baseline) human
health and ecological risks associated with the COCs. The specific media of
interest include the soils, groundwater, sediments, surface waters, and biota in
the St. Joe River in the vicinity of the Site. In summary, the primary
objectives of the BLRA areto:

Define the sources, COCs, receptors, and pathways at risk;

|dentify the extent of exposure;

Determine the extent and likelihood of actual or potential impacts; and
Describe the uncertainty associated with characterized risk.

Chemicals of Interest

A total of five historical sampling activities have been conducted at the Site.
Samples were collected from soil, groundwater, surface sediment, and surface
water. Samples were anayzed for VOCs, SVOCs, metals, organochlorine
pesticides, and PCBs. According to historical information and Site analytical
data, SVOCs, consisting mostly of PAHs, are present at elevated
concentrations in soil, groundwater, and surface sediments.  These
contaminants appear to be associated with past creosote treating activities at
the Site.

This data gaps report has focused on the distribution of PAHs (primarily
cPAHS) for defining the nature and extent of contamination and potential data
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gaps. A few other SVOCs have been identified at the Site. Metals have
generally been below screening levels or consistent with background levels.
VOCs, organochlorine pesticides, or PCBs have not been detected at
significant concentrations above screening levels. Therefore, the focus for
this report has been on PAHSs.

Nevertheless, a detailed analysis of screening levels, results, and detection
limits needs to be completed to assess the chemicals to be included in further
testing during Rl sampling, and the frequency of testing necessary. For
example, the USEPA is concerned because PCP detection limits are above
screening criteria, and, therefore, the presence of low-level PCP has not been
evaluated sufficiently at the Site. Evaluation of constituents to be included in
RI sampling will be completed as part of the RI/FS Work Plan.

In summary, both the carcinogenic and noncarcinogenic PAH compounds will
be retained as COls for further evaluation. The need to retain other
compounds (i.e., other SVOCs) will be evaluated during the RI/FS Work Plan.

6.3 Human Health Risk

Targeted media for the Human Health Risk Assessment include surface soil,
groundwater, surface water, and sediment. Some soil and groundwater
samples collected from the upland property contained elevated levels of
PAHSs. Impacted surface soils may be an exposure pathway to on-site workers
and residents. Impacted groundwater may be an exposure pathway to off-site
groundwater aguifersif the COIs have migrated off site.

Surface sediment samples collected from the St. Joe River contained elevated
levels of PAHs. Impacted surface sediments may be an exposure pathway to
humans via dermal contact, direct ingestion of sediment/surface water, or
ingestion of contaminated biota.

Assessment endpoints for the Risk Assessment will focus on human health
values to be protected, and may include:

e Ability to safely drink the groundwater in the surrounding arez;
e Ability to recreatein theriver;
e Ability to safely eat local fish, waterfowl, and vegetation;

e Ability to safely conduct subsistence hunting and gathering activities
in or near the River; and

e Ability to safely work at the Site.
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6.4

Measurement endpoints express measured or observed responses of biological
or ecological systems to environmental contamination. The measurements
relate back to the assessment endpoints. Measurements for the surface water
and groundwater typicaly include collection of water samples and
comparison to federal acute and chronic water quality criteria to determine
consumption safety. Measurements for safe consumption and recreation
typically include modeling efforts to determine partitioning coefficients,
consumption rates, and community diversity and abundance. Modeling would
be conducted on field collected surface sediment samples. Bioaccumulation
in animals will be assessed through modeling as described below in the
ecological risk assessment. Measurement of direct tissue samples is not
currently planned. Measurements for safe working environments typically
include collection of surface soil samples and comparison to regulatory-
derived exposure/toxicity values.

Ecological Risk

The target media for the ecological risk assessment are surface water and
sediment. Based on assessments completed to date, the target habitat is the
river. Samples taken from the wetlands two miles downstream of the Site did
not contain constituent concentrations exceeding the sediment quality
guidelines (SQGs), and sample RV03SD (Figure 3-13) showed constituent
concentrations below the SQGs. Therefore, the wetlands are not of concern in
assessing risk from the St. Maries Site.

SQGs were developed to be protective of benthic macroinvertebrates
(organisms completing at least a portion of their life cycle in the sediments).
Because SQGs have been exceeded, a potential for risk to these organisms
may exist. Therefore, the river habitat is of concern and likely requires further
investigation.

The river and adjacent terrestrial habitats should be characterized in
accordance with “Checklist for Ecological Assessment/Sampling” from
Ecological Risk Assessment Guidance for Superfund: Process for Designing
and Conducting Ecological Risk Assessments (ERAGS, USEPA
Environmental Response Team, 1997). While some pertinent information has
been collected, additional information is needed to complete this checklist.

Finally, water samples should be collected in the river just above the
sediments near previous sediment sampling locations representing the
contamination gradient. Seeps along the riverbank were not sampled during
the 1A because the river water level was too high during the field effort.
These seeps should be sampled, if appropriate, to estimate whether
groundwater discharge is a significant contaminant loading source to surface
water or sediments.
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Assessment endpoints focus on ecological value to be protected, and may
include:

e Benthic macroinvertebrate survival, growth, and community diversity
and abundance;

e Fish community health, and maintenance; and
e Wildlife survival, development, and reproduction.

M easurement endpoints express measured or observed responses of biological
or ecological systems to environmental contamination. The measurements
relate back to the assessment endpoints. Measurements for the benthic
macroinvertebrates typically include toxicity tests to determine the effects of
the sediments on survival and growth and community surveys to determine
community diversity and abundance. Both measures can be accomplished
with results obtained from sediment dredge/grab samples. If other wildlife
endpoints are identified then they will be evaluated using literature-derived
toxicity information.

For the purposes of this study, the first step to evaluating risk to ecological
receptors will be the collection of surface sediment samples for biological
toxicity testing (and chemical testing). Results will be compared to reference
areas. To address bioaccumulation potential (for both fish health and human
health via consumption), default partitioning and uptake assumptions will be
used to evaluate potential exposure concentrations in aquatic receptors. The
tribal consumption rates identified in the Coeur d’ Alene Human Health Risk
Assessment will be used to determine potential risks from ingestion of fish
and other aguatic species as appropriate. Other modeling assumptions will be
used to determine bioaccumulation risks to other receptors of interest. A third
step to evaluating risk could be collection of tissue samples.
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7.1

Preliminary Remedial Action
Alternatives

Preliminary and Potential ARARs

A preliminary list of ARARs and other laws was generated using existing
information in the record for the Site. Current activities, including the
preparation of this data gaps report and the planning for the RI/FS are being
performed pursuant to CERCLA and the National Contingency Plan (NCP)
(40 CFR 300). Remedial action will also be performed pursuant to CERCLA
and the NCP and in compliance with ARARs. If an ARAR cannot be
practicably achieved, ajustification for a waiver from the specific ARAR will
be provided in the feasibility study, and an aternate standard will be
recommended. Additional guidelines, which are not ARARs, will be
considered in developing and evaluating remedial action alternatives for the
Site. Such guidelines are identified as information to be considered (TBC).

ARARs may apply to site cleanup action for severa different reasons. Laws
that regulate the concentrations of hazardous substances present at the Site are
referred to as chemical-specific requirements. Other laws may be applicable
because they establish standards for the type of cleanup action that may be
implemented (e.g., water discharge requirements) or for the general site
setting (e.g., shoreline protection requirements). These latter items are
referred to as action-specific and location-specific requirements, respectively.
The following sections list potentially applicable chemical, location, and
action-specific ARARs that may be applicable to this project.

7.1.1 Chemical-Specific

Chemical-specific ARARs define concentration limits for environmental
media. These requirements may be used to set cleanup levels for COCs in
soil, water, and sediment. The principal chemical-specific ARARs and TBCs
for St. Maries site cleanup include:

USEPA Region 9 Preliminary Remediation Goals. Soil screening level (DAF 1)
and tap water standards have been identified as TBCs and will be considered
in establishing action levels for soil and groundwater, respectively.

Ontario Provincial Sediment Quality Guidelines — Lowest Effect Level. USEPA
has expressed a preference to use the Ontario Provincial Sediment Quality
Guidelines to establish action levels for sediment. These guidelines are TBCs
for the site.

Water Quality Standards for Surface Waters of the Coeur d’'Alene Tribe —
Human Health Criteria (water and organisms). Tribal surface water quality
standards are ARARSs and are applicable for establishing action levels for
surface water.
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7.1.2 Location-Specific

Location-specific ARARs place constraints or define requirements for
remedial activities that occur in environmentally sensitive areas (e.g.,
wetlands, floodplains). The principal location-specific ARARs and TBCs for
sediment cleanup in St. Maries site cleanup are:

Floodplain Management Executive Order 11988, 40 CFR 6, Appendix A. The
Site is located in the floodplain of the St. Joe River. The evauation of
remedial action aternatives will need to consider the impact of any
construction on the floodplain.

7.1.3 Action-Specific

Action-specific ARARs govern the design, performance, or operational
aspects of contaminated materials management. The principal action-specific
ARARs and TBCsfor St. Maries site cleanup are:

Hazardous Waste Management Regulations (RCRA) 40 CFR Subchapter I.
Activities that involve the active management of media that contain listed
hazardous waste, as defined in the USEPA’s “contained-in” policy, will
trigger standards for managing hazardous waste pursuant to the Resource
Conservation and Recovery Act (RCRA). Such materials managed on site are
subject to Land Disposal Restrictions (40 CFR 268) unless they are within the
contiguous Area of Contamination or managed pursuant to aternative
standards approved as part of the selection of the remedial action corrective
action management unit (CAMU). Non-in-situ storage or treatment or
disposal of such materials on site would trigger applicable RCRA
requirements for these activities (40 CFR 264). If materials are sent off site
for treatment and disposal, the requirements for generators of hazardous waste
(40 CFR 262) would apply.

Clean Water Act 40 CFR 122-125 (NPDES). If water is generated as part of the
remedial action, such as extracted groundwater or excess water from sediment
dredging, the requirements of the Clean Water Act will apply to the discharge.
Water discharge would require a National Pollutant Discharge Elimination
System (NPDES) permit.

Section 10 - Rivers and Harbors Act. This federa statute contains provisions
for minimizing adverse effects from dredge and fill work conducted within
navigable waterways of the United States.

40 CFR Part 403. Discharge of pollutants to publicly-owned treatment works
(POTW) to be considered.

Clean Water Act, Section 404. Actions that involve dredging sediment or
placing materials in the St. Joe River will need to meet the substantive
requirements of Section 404 of the Clean Water Act.
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7.2

Endangered Species Act. Must consider potential effects of construction on
endangered species, bald eagle (Haliaeetus leucocephalus) and bull trout
(Salvelinus confluentus).

National Ambient Air Quality Standards 40 CFR Part 50. Consideration of
airborne contamination as aresult of remediation activities.

Local Air Pollution Control Agency. Construction approval may be required for
air contaminant sources and air pollution control equipment.

Occupational Safety and Health Administration 29 CFR Part 1910.120. Health
and safety requirements for on-site workers.

County or City Building Permit, Grading Permit, Shoreline Permit. Building
permit may be needed prior to construction of permanent structures; grading
permit needed prior to removal or placement of soil.

Remedial Technologies

This section of the report identifies potential remediation technologies for
impacted soil, groundwater, and sediment at the Site. Remedial technologies
are identified in this document to determine the need for collection of
additional data to evauate the effectiveness of these technologies.
Technologies will be further evaluated in the RI/FS Work Plan and the
feasibility study report. This section provides brief descriptions of potential
remedial technologies. Site data needed to further evaluate technology
effectiveness is discussed briefly in this section and presented in further detail
in Section 8.3.

The SOW references the following guidance documents which were reviewed
during preparation of this report:

e Presumptive Remedies for Soils, Sediments, and Sudges at Wood
Treater Stes (USEPA Report Number 540-R-95-128); and

e Treatability Sudies for Wood Preserving Stes (USEPA Report
Numbers 68-C2-0108, 68-C5-001, and 600-R-98-026).

An additional document, Feasibility Sudy/Record of Decision Analysis for
Wood Treater Stes with Contaminated Soils, Sediments, and Sudges was aso
reviewed. This document provides the technical basis for limiting Site
remedial analysis to only those technologies outlined in Presumptive
Remedies for Soils, Sediments, and Sudges at Wood Treater Stes. This
technical guidance will be included as part of the Administrative Record
supporting the rationale for a presumptive remedies approach.
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The USEPA Guidance for Remedial Investigations and Feasibility Studies
Under CERCLA (USEPA, 1988) provides a framework for identifying
appropriate technologies and developing remedial aternatives designed to
meet remedial action objectives. The genera procedure is to first identify
general response actions within which technologies may be grouped. The
following general response actions are considered for soil, groundwater, and
sediment at the St. Maries Site:

No Action;

Institutional Controls/Monitoring;

Contai nment;

Removal (with subsequent treatment, reuse, and/or disposal); and
In-situ Treatment.

The remedial technologies identified in the above-referenced documents along
with additional potentially applicable remedial technologies are discussed
within the appropriate general response action. The first two general response
actions are discussed below for the entire Site.  The remaining response
actions are discussed separately for soil, groundwater, and sediment, as
appropriate.  Each technology is discussed along with potentia data
requirements needed for RI/FS activities.

7.2.1 No Action

The NCP requires that “no action” be evaluated as a general response action.
No action means that no active remedial measures are implemented to
remove, treat, contain, or otherwise control contaminated media. Further, no
steps are taken to monitor site conditions or limit site access and use. This
response is typically carried forward in the feasibility study as a remedial
alternative. In this manner, “no action” serves as the baseline for evaluating
the effectiveness of other technology-based cleanup alternatives.

7.2.2 Institutional Controls and Monitoring

Institutional  controls and monitoring are typica components of
comprehensive site remedies (except no action).

Institutional Controls

Institutional controls ensure that future development considers the known
contamination in the subsurface and the remedial measures that have been
implemented. Possible control measures include installation of fencing and
signsto limit access to the site and/or imposition of deed restrictions at the site
to preclude certain types of land use.
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Monitoring

Groundwater

Monitoring is a universal component of any groundwater remedy. Monitoring
provides essential data for evaluating the performance of remedial systems
and the extent to which compliance with action and cleanup levels is being
achieved. Each remedia action alternative developed for groundwater at the
St. Maries Site will have a monitoring program that reflects the form and
layout of the remedial systems. Monitoring data will be used to assess
compliance with cleanup levels and/or the performance of installed remedial
systems.

Monitoring can also be conducted to confirm that compounds are naturally
attenuating.  Natural attenuation refers to naturally occurring chemical,
physical, and biological processes that contain or degrade environmental
contaminants. Chemical adsorption to aquifer materials and microbial
biodegradation of organic contaminants are common examples of natural
processes that may reduce availability of a contaminant or degrade it to less
toxic or nontoxic constituents. Natural attenuation requires that specific
conditions exist in the subsurface. Demonstration of natural attenuation
processes requires monitoring of contaminants and other indicator
compounds. Groundwater samples can be collected and analyzed for potential
electron acceptors (oxygen, iron, nitrate, manganese, and sulfate) and
potential metabolic byproducts (methane, carbon dioxide, ferrous iron,
nitrogen, dissolved manganese, and sulfide). Field parameters that can be
measured during sampling to aid in the evaluation of natural attenuation
processes include pH, redox potential, temperature, conductivity, turbidity,
and dissolved oxygen. This monitoring can be supported by numerical and
analytical modeling and/or |aboratory demonstrations.

Sediment

Sediment monitoring can be conducted to confirm monitored natural recovery
(MNR), which refers to the beneficial effects of natural processes that reduce
surface sediment concentrations. These processes include biodegradation,
diffusion, dilution, sorption, volatilization, chemical and biochemical
stabilization of contaminants, and burial by natural deposition of cleaner
sediments. MNR can be an effective alternative under the appropriate
conditions. MNR can be further evaluated by conducting a sedimentation rate
analysis.

7.2.3 Containment

Containment is the isolation of the contaminant in a manner that does not
allow movement beyond a predetermined point, generally the Site boundaries.
Containment technologies can be applied to soil, groundwater, or sediment as
described in the following sections.
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Soll

Soil capping technologies are designed to minimize direct human exposure to
the contaminants and, in some cases, reduce contaminant mobility by isolating
the affected soils in place. A surface cap could also protect against erosion
and soil transport during floods. Caps can consist of a clean soil layer to
provide a physical barrier to direct human contact with the affected soils,
and/or a layer of low-permeability materials (e.g., asphalt) that provide a
barrier to both direct exposure and infiltration to the affected soils.
Maintenance of the cap would be required to ensure cap integrity and long-
term effectiveness.

Soil impacts can also be contained by immobilization, which is the process of
reducing the mobility of the contaminant by physically limiting its contact
(solidification) with a mobile phase or by chemicaly binding the
contamination (stabilization). Immobilization is a presumptive remedy for
wood treater sites with inorganic contaminants and is less effective with
organic congtituents. Therefore use of this technology at the St. Maries Site is
considered unlikely.

Existing Site characterization data is likely adequate to evaluate soil
containment technologies. Soil data will be reviewed to verify that metals are
not the primary COC at this Site.

Groundwater

Groundwater containment can be completed through different technologies
including groundwater extraction and barrier wall installation (or combination
of methods).

Groundwater extraction can be used to hydraulically control contaminated
groundwater and prevent further contaminant migration. Groundwater is
typically extracted through the use of groundwater extraction wells or
trenches, followed by ex-situ treatment using established water treatment
processes. Treated water could potentialy be discharged to the St. Joe River
under a NPDES permit. Groundwater extraction together with ex-situ
treatment is commonly referred to as “pump and treat.”

Impermeable barrier walls, such as dlurry walls or sheet piling, can be
installed along a vertical plane in the subsurface to provide a barrier to
contaminant flow. Slurry walls are installed by excavating a trench and
backfilling the trench with a soil-bentonite or soil-cement mixture, producing
a barrier with a hydraulic conductivity of 10° to 10° cm/sec, although more
permeable barriers may be sufficiently effective. Sheet pile barrier walls are
installed by driving interlocking sheet piling into the subsurface. Permeability
of sheet pile barriers is limited to leakage through the interlocking joints,
which can be seded (e.g., via grout injection) in some cases to minimize
leakage.
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To evaluate barrier wall containment technologies, different construction
methods must be considered. This entails the depth of a barrier wall and
geotechnical properties of the soil. If a slurry-type wall is to be considered,
then the suitability of the native soil for reuse in the slurry mixture and the
waste disposal issues related to the excess soil need to be evaluated. Review
of soil grain size and soil and groundwater contaminant characteristics can be
used to complete this evaluation. For sheet pile containment, concerns
include the ability to maintain the integrity of the linkages and the depth and
potential physical blockages (cobbles, buried timbers, etc.). Compatibility of
the barrier material with the contaminants can be important (e.g., some
contaminants are not compatible with bentonite slurry).

The effectiveness of groundwater containment systems can be further
evaluated by characterizing the hydraulic properties of the aguifer and
determining the nature and extent of groundwater impacts above cleanup
levels. Characterization of site hydrogeology is also necessary to ensure the
containment system is appropriately located and to evaluate the effect of the
containment system on groundwater flow.

Sediment

Impacted sediment can be contained by capping contaminated sediments in
situ. Capping isolates contaminants from the overlying water column and
prevents direct contact with aquatic biota. In addition, capping provides new
unimpacted substrate for recolonization by benthic organisms. Capping is
considered effective at isolating low-solubility and highly sorbed
contaminants, where the principal transport mechanism is sediment
resuspension and deposition. Caps can aso be enhanced with low-
permeability material (e.g., granular activated carbon) to address more soluble
contaminants. Cap designs should minimize the potential for sediment
resuspension under normal and extreme (flood) conditions. Cap placement as
a remedial alternative assumes source control and minimal potential for
recontamination from upstream sources via sediment transport. Specific cap
materials, thicknesses, and other design parameters are selected based on site-
specific conditions (e.g., navigational constraints) and design criteria.

The effectiveness of capping as a remedial technology can be further
evaluated by modeling of cap consolidation and other parameters (USEPA,
1998). Physical characteristics of the river (e.g., river flow dynamics, scour
potential, bathymetry) and navigational constraints will also be evaluated.

7.2.4 Removal and Treatment
Soll

Soil excavation involves the use of conventional construction equipment to
remove contaminated soil and clean overburden. Excavation may include
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shoring, localized control of groundwater and surface water, segregation and
stockpiling of excavated clean overburden and contaminated soil, and
backfilling and regrading. Contaminated soil may require dewatering prior to
treatment or disposal, and the water produced from dewatering may need to be
treated. Excavation of contaminated soil is a prerequisite to any ex-situ
treatment process.

The feasibility of soil excavation as aremedial alternative is also afunction of
waste designations and associated treatment and disposal requirements.
Impacted soil at the site may be considered as FO34 designated hazardous
waste. |If the soils are FO34, they are subject to RCRA restrictions on land
disposal. Technologies that may be applicable for management of excavated
soil are described in the following sections. With the exception of soil
washing, the technologies described below are presumptive remedies for
contaminated soils, sediments, and sludges constituting the principal threats at
wood treater sites (USEPA Report Number 540-R-95-128).

Delineation of the nature and extent of soil contamination and determination
of the volume of impacted soil that exceeds site cleanup levels is necessary to
evaluate all of the soil removal and treatment technologies described in this
section.

Bioremediation

Bioremediation is based on the natura biochemical reactions mediated by
microorganisms that result in degradation of organic contaminants. In
practice, bioremediation can be implemented as an in-situ or ex-situ process.
Aerobic biodegradation converts organic matter and compounds to
intermediate organic compounds and final decomposition products that
include daughter compounds, carbon dioxide, water, humic materias, and
microbial cell matter. If practicable, anaerobic biodegradation converts the
contaminants to carbon dioxide, methane, and microbial cell matter.
Anaerobic metabolism has a more limited range of organic substrates than
aerobic metabolism. Depending on contaminant characteristics, volume of
material, and site characteristics, bioremediation may require several years to
complete.  Typicaly, in-situ bioremediation takes longer than ex-situ
bioremediation. To accelerate the rate of bioremediation, addition of
nutrients, oxygen, or other enhancements to the subsurface or the ex-situ
treatment cellsis required.

Bioremediation is proven for treatment of a wide variety of compounds. The
success of bioremediation is site- and contaminant-specific. Extensive
literature concerning biotreatment of PAHSs is avallable. Studies have
indicated that bioremediation of creosote contamination works well on 2-, 3-,
and 4-ring compounds but generally very poorly on 5- and 6-ring compounds.
Nevertheless, bioremediation has been successfully applied at numerous
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former creosote wood treating sites including several CERCLA sites (e.g.,
Live Oak, Florida).

During the evaluation of bioremediation, the type and concentration of
contaminants and the soil matrix properties are important considerations.
Treatability studies are often necessary when evauating bioremediation
options for relatively difficult-to-degrade compounds such as cPAHSs.

Thermal Desorption

Thermal desorption requires excavation of soil and physical separation of
contaminants from soil, sediment, or sludge using heat. Thermal desorption
does not destroy the contaminants and uses heat and/or mechanical methods to
volatilize the contaminants into a gas stream. Subsequent treatment of the off-
gas stream is then necessary, usually in athermal oxidizer. The more volatile
the contaminant, the more successful the thermal desorption process. The
process requires significant material handling operations and may consume
large amounts of fuel. Thermal desorption can treat halogenated phenols and
cresols as well as volatile non-halogenated organic compounds. The success
of thermal desorption decreases with the higher-ring PAH compounds because
of their higher boiling points.

Compliance with ARARs and other laws must be considered when
determining whether therma desorption is conducted on or off site.
Availability of thermal desorption facilities must also be considered. On-site
thermal desorption may be performed with a mobile unit; however, space
availability, community concerns, and the ability to meet air requirements
make this option infeasible. Thermal desorption may also be conducted off
site; however, the facility used must be permitted to accept material from the
Site.  No off-site thermal treating facilities for listed hazardous wastes
currently exist in the United States. If site soils are considered FO34 waste,
thermal desorption will not be considered.

Site data required for the evaluation of thermal desorption in soils focuses on
soil characteristics for handling and heat transfer and contaminant
characteristics.

Incineration

Incineration treats organic contamination by subjecting it to high temperatures
(greater than 1,000 degrees Fahrenheit), oxygen, and a flame. During the
process, volatilization and combustion convert the organic contaminants to
carbon dioxide, water, hydrogen chloride, and sulfur oxides. Incineration
generates severa waste streams and off-gas treatment is required.
Incineration has a better success rate than other wood treating presumptive
remedies;, however, permitting requirements for on-site incineration are
significant and often, public approval of the technology cannot be obtained.
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Off-site incineration is limited to a few fixed-location permitted facilities and
is extremely expensive, typically on the order of $300 to $400 per cubic yard.
It is anticipated that site limitations and public acceptance will eliminate the
use of on-site incineration as a remedy for the Site. Additionally, the high
cost associated with off-site incineration will preclude its use as a viable
remedial option. In fact, the cost of incineration is expensive as compared
with other alternatives that provide protection of human health and the
environment. Additional consideration of this alternative is likely to be
limited.

Site data required for the evaluation of incineration is similar to that of other
thermal treatment technol ogies and focuses on soil characteristics for handling
and heat transfer and contaminant characteristics.

Soil Washing

Soil washing reduces the volume of contaminated soils by consolidating the
fine-grained soils, which frequently contain the majority of the contaminants.
The process separates soils by size and removes contaminants to the extent
possible from the coarser fraction of the soil by using equipment common to
the mineral and ore processing industries, such as screening, gravity
separation, hydrocyclones, pug mills, and attrition scrubbing machines.
Contamination is then consolidated into process water containing wet fine-
grained soil, which needs to be further treated by changing pH, and/or adding
surfactants, leaching agents, or chelating agents. Soil washing requires water
treatment for the remaining process water.

Commercialization of the soil washing process is not extensive. Several
demonstration projects were performed in the late 1980s, but there have been
no large-scale applications at wood preserving sites. If soils from the site are
considered FO34 listed hazardous waste, a determination that removes the
listed designation from the coarser, less contaminated fraction of the soils
would be required for the soil washing process to be cost-effective as a means
of volume reduction. Based on the lack of readily available processors, no
demonstrated successes of soil washing at wood treating sites, and high costs
involved in determining the effectiveness of soil washing (large scale pilot
studies), further consideration of soil washing islikely to be limited in scope.

Site data that could be collected to determine the effectiveness of soil washing
includes analysis of soil grain size and contaminant concentrations relative to
grain size. In addition, the effectiveness of different process equipment in
separating soils by grain size water processing requirements for process water
would be evaluated to determine the economic feasibility and end goals of soil
washing.
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NAPL

DNAPL Recovery

If results of the RI show that free, mobile DNAPL has been observed at the
Site, recovery wells could be installed to opportunistically recover free
DNAPL. Wells would be installed at locations believed to provide the
greatest opportunity for DNAPL recovery. Wells would be equipped with
collection sumps. Based on the amount of DNAPL accumulated in the
recovery wells, DNAPL could be recovered either by bailing by hand or with
a product recovery pump. Recovered DNAPL would be consolidated into
drums on site and shipped off site for recycling, incineration, or disposal in
accordance with applicable regulations.

Further evaluation of the nature and extent of NAPL is necessary to evaluate
the effectiveness of this remedial technology.

Enhanced Steam Recovery

In-situ steam stripping involves the injection of steam into the aquifer
formation to enhance the stripping of volatile contaminants and to mobilize
contaminants for extraction from a multiphase recovery well. Mass reduction
is principally achieved by altering the temperature-dependent properties of
contaminants in order to increase their mobility and facilitate their removal.
Mobility is enhanced through one or more of the following mechanisms:

e Volatilization due to increased vapor pressure;

Dissolution due to increased solubility;
e Liquid flow due to reduced viscosity and/or density;

e Desorption due to decreased solid-phase adsorption and organic-matter
absorption; and

e Molecular diffusion in agueous and gaseous phase due to increased
diffusion coefficients.

Steam is injected in injection wells at the boiling point of water under the
depth being treated, optimally bringing the entire treated volume to the boiling
point of water. Steam injection can displace mobile contaminants in front of
the steam, and vaporize residua volatile contaminants. Condensation will
occur at the advancing thermal front, creating a bank of contaminant in front
of the advancing steam. Volatile contaminants can thus be recovered in both
liquid and vapor phases. DNAPL mobilization may also occur as a result of
the lowered interfacial tensions resulting from the increase in temperature.
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The main recovery mechanism for contaminants in the steam zone is steam
displacement (stripping). Steam stripping occurs as the injected steam sweeps
the contaminant vapor to the condensation front, where the vapors condense.
Steam injection may be beneficial for removing any trapped ganglia of
DNAPL that cannot be removed by pumping or other viscous forces.

Typicaly, sandy media are more easily treated by steam injection than clays.
The injection process requires permeability sufficient to achieve an adequate
flow of the injected fluid. Therefore, more permeable soils will alow a faster
introduction of heat and the lower injection pressures that are favorable for
evaporation to occur. To some extent, heterogeneity, e.g., lenses of less
permeable material, can be overcome by conduction of the heat into the less
permeable lenses. In some cases, low natural permeability can be increased
by hydraulic or pneumatic fracturing of the formation to increase the rate of
injection and promote direct contact of the steam with the contaminant.
Steam injection can aso be part of the dynamic underground stripping
process, which includes steam injection into permeable areas for the physical
displacement and volatilization of contaminants and electrical heating of low-
permeability layers to volatilize contaminants.

Enhanced steam recovery is an innovative technology and successful
application of thistechnology at creosote sites has been limited.

Like other thermal technologies discussed, site data required for the
evaluation of in-situ steam stripping soils focuses on soil characteristics for
heat transfer and NAPL characteristics. Required data specifically includes
the nature and extent of contamination, and soil characterization including
grain size analysis. As steam is also introduced below the water table, it is
important to understand the nature and extent in the saturated media as well as
unsaturated soils.

Electrical Heating

Electrical heating is a potential means to enhance the recovery of organic
contaminants in the subsurface. An increase in temperature increases the
mobility of contaminants, making contaminants available for remova by
conventional remediation processes such as vapor extraction. Subsurface
ground heating can be achieved through electrical resistance heating. An
electric current is passed between two or more electrodes instaled in the
ground, and the intervening soil is heated because of its resistance to the
current flow. Since the electrical conductivity of a dry soil is low, a high
moi sture content needs to be maintained.

Electrical heating is capable of enhancing recovery from fine-grained soils
over large areas. It may be used in conjunction with other types of enhanced
recovery based on soil type and distribution. This technology has been used
for treatment of chlorinated compounds, PCBs, pesticides, and light
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hydrocarbons as NAPL and dissolved-phase contaminants. Electrical heating
has been used in conjunction with steam stripping at wood treating sites, but
due to the limited number of sites, is yet to be a proven remedial technology
for wood-treating sites.

Like other thermal technologies discussed, site data required for the
evaluation of electrical heating focuses on soil characteristics for heat transfer
and NAPL characteristics.

Sediment

Impacted sediment removal can be accomplished by dredging. Dredging is
one of the most common remedia alternatives currently used throughout the
world, and dredging can effectively reduce total concentrations and
contaminant mass. With careful planning, application in appropriate
environments, and use of engineering controls, dredging can be an effective
tool to remove contaminated sediments. Hydraulic or mechanical dredging
can be accomplished with minimal contaminant resuspension and transport
during operations. However, remova options require water quality
monitoring during and after activities and management of materials following
removal. Following removal, sediment could be treated using one of the
technol ogies described in the soil removal section.

Information needed to evaluate dredging as a sediment removal technology
includes the nature and extent of sediment contamination, river characteristics,
and physical properties of sediment in impacted areas. If dredging is selected
as aremedia technology for sediment, elutriate testing could be conducted to
evaluate the effect of dredging on water and air quality.

7.2.5 In-situ Treatment

The only in-situ treatment technology for soil and sediment included in the
presumptive remedy guidance is bioremediation, which was discussed in
Section 7.2.4. Additional in-situ treatment technologies have not been
identified at thistime.
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8 Data Required and Investigative
Strategy

This section summarizes data gaps previoudy identified in this report.
Specific data gaps related to source characterization, characterization of
migration and exposure pathways, and evaluation of remedial technologies are
described throughout the document and DQO process. A summary of these
datagapsis presented in Table 8-1. Thistableisapreliminary list of itemsto
be addressed in the Rl and may be amended as necessary during preparation
of the RI/FS Work Plan. The table subdivides data gaps by media for clarity.
There are interactions between media and between the upland and the river.
The table attempts to capture this interaction. The mediato be investigated in
the Rl are:

Soil;

Groundwater;
Sediment; and
Surface water.

Table 8-1 is divided into two columns describing the identified data gap and
what type of data needs to be collected to address the data gap.

The proposed technical tools, approaches, and methods that will be used to
resolve these data gaps (and answer the DQO questions) will be detailed in the
RI/FS Work Plan. However, prior to collection of additional data, the first,
and most critical, data gap requiring resolution is finalizing the list of COls.
This data gap requires priority resolution regarding the analyte list, analytical
methods, detection limits, and uncertainty surrounding analytical limitations.
This data gap will be resolved in the RI/FS Work Plan.

Treatability testing has not been included in Table 8-1 because the need for
testing is still being evaluated. Treatability testing may be conducted to aid in
evaluation of the effectiveness of some remedial technologies. Treatability
tests could potentially consist of testing to determine if excavated soil and
sediment concentrations can be reduced through ex-situ bioremediation,
elutriate testing to evaluate the potential effects of dredging on water and air
quality, and compatibility testing of possible barrier wall materials with Site
soil and groundwater. The need for treatability studies will be further
evaluated in the RI/FS Work Plan.
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Table 3-1 START Surface Soil Analytical Data (mg/kg)

Limited Removal Assessment

Sample Number: | 99010401 | 99010402 99010403 | 99010404
Sample Date: 1/7/1999 1/7/99 1/7/99 1/7/99
. PRGs
Chemical (ma/kg)

Naphthalene 4 150 ND 12,000 2,800
2-Methylnaphthalene — 83 ND 9,300 1,300
Acenaphthylene — 11 0.53 ND 93
Acenaphthene 29 180 0.60 ND 1,700
3-Nitroaniline — ND 0.42 ND ND
Dibenzofuran — 100 ND ND 1,000
Fluorene 28 150 0.67 ND 1,500
Phenanthrene — 450 2 ND ND
Anthracene 590 420 3 30,000 3,700
Carbazole 0.03 ND ND 3,300 530
Fluoranthene 210 420 16 18,000 2,800
Pyrene 210 410 13 14,000 2,400
Benzo(a)anthracene* 0.08 190 7 5,500 960
Chrysene* 8 200 13 16,000 1,200
Benzo(b)fluoranthene * 0.2 ND 14 3,400 890
Benzo(k)fluoranthene * 2 230 9 3,200 430
Benzo(a)pyrene* 0.4 120 12 3,500 760
Indeno(1,2,3-cd)pyrene* 0.7 73 7 1,200 300
Dibenz(a,h)anthracene * 0.8 16 ND 590 26
Benzo(g,h,i)perylene — 60 6 890 220
Total > PAHs — 3,080 104 108,280 19,779
Total ° CPAHs — 829 68 33,390 4,566

Notes:

PRGs - USEPA Region 9 Preliminary Remediation Goals, Migration to Groundwater (Dilution
Attenuation Factor 1) (USEPA, 2000).

Shading indicates value exceeds PRGs.
ND - Not detected at method reporting limits.

! Carcinogenic PAH.

2 When calculating total values, zero was used for those constituents identified as less than the

detection limit.
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Table 3-2 Polynuclear Aromatic Hydrocarbons in Excavation Pit
Soil Samples (mg/kg) from Removal Action Sampling

Sample Location: 99MEX01SB 99MEX02SB 99MEX03SB 99MEX04SB
USEPA Sample ID No.: 99094051 99094052 99094053 99094054
Sample Depth (feet): 9-10 9-10 9-10 9-10
Sample Date: 2/23/99 2/23/99 2/24/99 2/24/99
PRGs
Compound (mg/kg)
Naphthalene 4 140,000 < 4,300 U 71,000 280,000
Acenaphthylene — < 56,000 U 720 JQ| < 34,000 U 2,500 JQ
Acenaphthene 29 83,000 < 4300 U 60,000 230,000
Fluorene 28 72,000 610 JQ 68,000 150,000
Phenanthrene — 240,000 2,500 JQ 170,000 560,000
Anthracene 590 120,000 8,000 40,000 190,000
Fluoranthene 210 290,000 3,600 JQ 110,000 410,000
Pyrene 210 240,000 4,400 85,000 410,000
Benzo(a)anthracene ! 0.08 10,000 8,200 31,000 JQ 120,000
Chrysene ! 8 150,000 62,000 32,000 JQ 170,000
Benzo(b)fluoranthene ! 0.2 74,000 21,000 18,000 JQ 67,000 JL
Benzo(k)fluoranthene * 2 64,000 16,000 26,000 JQ 90,000
Benzo(a)pyrene ! 0.4 67,000 18,000 20,000 JQ 53,000 JL
Indeno(1,2,3-cd)pyrene * 0.7 35,000 JQ 14,000 10,000 JQ 18,000
Dibenzo(a,h)anthracene ! 0.8 13,000 JQ 5,300 4,300 JQ 9,000
Benzo(g,h,i)perylene — 31,000 JQ 10,000 86,000 JQ 6,900
Total > PAHs — 1,629,000 174,330 831,300 2,766,400
Total “ CPAHs — 413,000 144,500 141,300 527,000

Notes:

! carcinogenic PAH.

2 When calculating total values, zero was used for those constituents identified as less than the detection limit.
Italicized values are detection limits that exceed the criteria.

Shading indicates value exceeds PRGs.

J - The analyte was positively identified. The associated numerical result is an estimate.

L - Low bias.

Q - The result is estimated because the concentration is below the Contract Required Quantitation Limits.

U - The analyte was not detected. The associated numerical value is the sample quantitation limit.
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Table 3-3 Polynuclear Aromatic Hydrocarbons in Exposed Riverbank Soil Samples (mg/kg) from Removal Site Assessment

Sample ID No.: HA-1-0 HA-1-1 HA-2-0 HA-2-1 HA-3-0 | HA-3-1 HA-4-0 HA-4-1 HA-5-0° HA-5-0 HA-5-1 HA-6-0 HA-6-1 HA-7-0 HA-7-1
Sample Depth (feet): 0-1 1-2 0-1 1-2 0-1 1-2 0-1 1-2 0-1 0-1 1-2 0-1 1-2 0-1 1-2
Sample Date: 2/10/99 2/10/99 2/10/99 2/10/99 [ 2/10/99 | 2/10/99 | 2/10/99 2/10/99 2/10/99 2/10/99 2/10/99 2/10/99 | 2/10/99 2/10/99 2/10/99
Compound PRGS
(ma/kg)

Naphthalene 4 < 0.300| < 0.300| < 0.300 0.682| < 3.30 10.3 471 1,740 3,070 2,320 7,840 3.57 19.6 2.59 < 0.300
Acenaphthylene — < 0.300| < 0.300| < 0.300 0.342| < 330| < 330| < 303 177 60.5 140 435 4.38 4.03 1.50 0.540
Acenaphthene 29 < 0.300| < 0.300| < 0.300 194 | < 330 7.26 65.0 757 1,660 1,240 3,080 38.1 29.3 6.25 222
Fluorene 28 < 0.300 0.556 | < 0.300 196 | < 3.30 8.07 342 667 1,180 883 2,220 40.5 233 5.20 3.35
Phenanthrene — < 0.300 279 | < 0.300 873 | < 3.30 38.3 272 2,240 3,060 2,740 119 177 | < 0.300 16.0 14.7
Anthracene 590 < 0.300 3.32 < 0.300 3.49 5.41 34.6 865 620 1,010 682 6,810 86.5 108 13.3 8.02
Fluoranthene 210 < 0.300 3.67 0.428 8.44 10.9 56.8 347 1,780 1,950 1,640 4,140 81.9 755 25.6 23.7
Pyrene 210 < 0.300 2.93 0.426 7.17 9.87 50.4 971 1,300 1,380 1,350 3,370 148 64.1 18.8 246
Benzo(a)anthracene1 0.08 < 0.300 1.76 < 0.300 3.05 16.0 34.3 796 527 565 550 49.7 80.7 2.39 288 13.8
Chrysene * 8 0.546 3.70 0.324 4.77 33.7 56.6 260 505 555 519 2,220 93.4 8515 134 16.8
Benzo(b)fluoranthene * 0.2 0.349 2.17 | < 0.300 2.94 31.1 42.2 377 512 360 416 121 65.0 2.06 0.828 13.6
Benzo(K)fluoranthene * 2 < 0.300 0.814| < 0.300 1.10 10.9 15.1 260 170 145 142 984 22.9 37.6 18.6 16.1
Benzo(a)pyrene1 0.4 < 0.300 2.50 < 0.300 2.57 235 33.9 128 441 260 406 963 54.5 22.3 12.3 8.21
Indeno(1,2,3-cd)pyrene * 0.7 < 0.300 0.664 | < 0.300 0.870 10.8 13.3 372 259 84.1 159 446 15.7 8.05 6.37 2.99
Dibenzo(a,h)anlhracenel 0.8 < 0.300 0.325| < 0.300 0.417 3.63 5.46 128 78.0 26.3 54.4 134 6.83 3.86 1.84 1.08
Benzo(g,h,i)perylene — 0.864 0.720 | < 0.300 1.28 9.87 11.9 37.0 217 60.5 178 571 11.9 7.53 5.30 2.30
Total 2 PAHs — 1.8 26 1.2 50 166 418 5,991 11,990 15,426 13,419 33,503 931 443 171 152
Total cPAHs — 0.85 12 0.32 16 130 201 2,321 2,492 1,995 2,246 4,918 339 112 77 73

Notes:

All samples were analyzed using USEPA Method 8100, except for HA-5-0 which was analyzed using USEPA Method 8100 and USEPA Method 8270 GC/MS.
Italicized values are detection limits that exceed the criteria.

Shading indicates value exceeds PRGs.
ND - Not detected at detection limits.

PRGs - USEPA Region 9 Preliminary Remediation Goals, Migration to Groundwater (Dilution Attenuation Factor 1) (USEPA, 2000).

! Carcinogenic PAH.

When calculating total values, zero was used for those constituents identified as less than the detection limit.
This sample was analyzed using USEPA Method 8270 GC/MS.
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Table 3-4 Polynuclear Aromatic Hydrocarbons in Upland Soil Samples (mg/kg) from Removal Site Assessment

Sample ID No.: GP-1-4 GP-1-18 | gP-2-8%| GP-2-8 | GP-2-16 | GP-2-25 [ GP-3-4 | GP-3-20 | GP-3-25
Sample Depth (feet): 4-5 18 8 8 16 25-27 4 20-21 25
Sample Date: 2/10/99 2/10/99 | 2/11/99 | 2/11/99 | 2/11/99 2/11/99 | 2/10/99 2/10/99 2/10/99
PRGs
Compound (mg/kg)

Naphthalene 4 < 0.300| < 0.300 23.1 172 9.57 633 [ < 30.3 19.3 1.66
Acenaphthylene — < 0300 < 0.300| < 01 104 | < 0.300 304 | < 303 1.90 | < 0.300
Acenaphthene 29 < 0.300| < 0.300 10.1 42.8| < 0.300 255 30.9 9.72 | < 0.300
Fluorene 28 < 0.300 | < 0.300 8.77 34.2| < 0.300 153 200 9.21 | < 0.300
Phenanthrene — < 0.300 | < 0.300 32.6 118 0.538 | < 3.30 46.4 [ < 0.300| < 0.300
Anthracene 590 < 0.300 | < 0.300 5.37 245| < 0.300 626 | < 30.3 29.5 | < 0.300
Fluoranthene 210 < 0.300 | < 0.300 23.3 83.2| < 0.300 310 134 19.8 | < 0.300
Pyrene 210 < 0.300| < 0.300 151 60.1| < 0.300 262 74.5 14.0 < 0.300
Benzo(a)anthracene® 0.08 < 0.300 [ < 0.300 6.05 23.1| < 0.300 94.0 70.9 6.04 | < 0.300
Chrysene! 8 < 0.300 | < 0.300 3.58 15.3( < 0.300 56.3 93.7 4.75 0.302
Benzo(b)fluoranthene' 0.2 < 0.300 [ < 0.300 5.71 243 | < 0.300 68.6 79.0 554 | < 0.300
Benzo(K)fluoranthene® 2 < 0.300 | < 0.300 2.13 346 | < 0.300 245 | < 303 1.83 | < 0.300
Benzo(a)pyrene' 0.4 < 0.300 | < 0.300 4.09 21.3| < 0.300 59.2 70.7 481 | < 0.300
Indeno(1,2,3-cd)pyrene* 0.7 < 0.300 | < 0.300 1.87 8.88| < 0.300 181 | < 30.3 2.10 0.880
Dibenzo(a,h)anthracene" 0.8 < 0300 < 0300 < 1.0 < 330 | < 0.300 746 | < 303 0.771| < 0.300
Benzo(g,h,i)perylene — < 0.300| < 0.300 1.79 1.79 0.420 16.2 | < 30.3 1.91 < 0.300
Total” PAHs — 0 0 144 651 11 2,614 800 131 2.8
Total* cPAHs — 0 0 23 96 0 328 314 26 1.2

Notes:

All samples were analyzed using USEPA
Method 8100, except for those noted which
were analyzed using USEPA Method 8100
and USEPA Method 8270 GC/MS.
Italicized values are detection limits that
exceed the criteria.

Shading indicates value exceeds PRGs.
PRGs - USEPA Region 9 Preliminary
Remediation Goals, Migration to
Groundwater (Dilution Attenuation Factor 1)
(USEPA, 2000).

1
Carcinogenic PAH.

2
When calculating total values, zero was
used for those constituents identified as less

than the detection limit.

: This sample was analyzed using USEPA
Method 8270 GC/MS.
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Table 3-4 Polynuclear Aromatic Hydrocarbons in Upland Soil Samples (mg/kg) from Removal Site Assessment

Sample ID No.: GP-5-4 | GP-5-13%| GP-5-13 GP-6-9 GP-6-13 | GP-10-2 | GP-10-5 | GP-10-13
Sample Depth (feet): 4-8 13 13 9-11 13 2 5-6 13
Sample Date: ~ 2/11/99 2/11/99 2/11/99 2/12/99 2/12/99 2/12/99 2/10/99 2/10/99
PRGs
Compound (mg/kg)

Naphthalene 4 524 16.0 7.34 < 0.300| < 0.300 68.6 67.5 26.8
Acenaphthylene — 357| < 01 < 0.300| < 0.300| < 0.300 103 11.7 4.07
Acenaphthene 29 324 3.32 1.95 < 0.300| < 0.300 353 39.4 214
Fluorene 28 205 1.36 0.611| < 0.300| < 0.300 216 33.9 22.9
Phenanthrene — 13.7 1.02 0.429| < 0.300| < 0.300 396 < 0.300| < 0.300
Anthracene 590 817 0.177| < 0300 < 0.300| < 0.300 2,380 122 70.5
Fluoranthene 210 425 0.315| < 0.300| < 0.300| < 0.300 2,860 11.1 34.1
Pyrene 210 360 0.266 < 0.300| < 0.300| < 0.300 2,120 5.40 23.1
Benzo(a)anthracene® 0.08 6.69 | < 01 < 0.300 | < 0.300( < 0.300 193 4.70 8.15
Chrysene1 8 161 < 01 < 0.300 < 0.300 < 0.300 2,200 30.9 7.01
Benzo(b)fluoranthene* 0.2 152 | < 01 < 0300 | < 0.300| < 0.300 144 2.54 5.90
Benzo(K)fluoranthene* 2 110 < 01 < 0.300| < 0.300| < 0.300 1,530 27.0 1.97
Benzo(a)pyrene* 0.4 837 < 01 < 0.300| < 0.300| < 0.300 1,140 21.7 4.80
Indeno(1,2,3-cd)pyrene* 0.7 292 < 01 < 0.300| < 0.300| < 0.300 644 7.63 2.00
Dibenzo(a,h)anthracene 0.8 106 | < 01 < 0.300| < 0.300| < 0.300 223 2.51 0.799
Benzo(g,h,i)perylene — 226 < 0.1 < 0.300 < 0.300| < 0.300 523 4.82 1.7
Total® PAHs — 3,143 22 10 0 0 15,094 393 235
Total’ cPAHs — 416 0 0 0 0 6,074 97 31
Notes:

All samples were analyzed using USEPA
Method 8100, except for those noted which
were analyzed using USEPA Method 8100
and USEPA Method 8270 GC/MS.
Italicized values are detection limits that
exceed the criteria.

Shading indicates value exceeds PRGs.
PRGs - USEPA Region 9 Preliminary
Remediation Goals, Migration to
Groundwater (Dilution Attenuation Factor 1)
(USEPA, 2000).

1
Carcinogenic PAH.

2
When calculating total values, zero was
used for those constituents identified as less

than the detection limit.

° This sample was analyzed using USEPA
Method 8270 GC/MS.
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Table 3-4 Polynuclear Aromatic Hydrocarbons in Upland Soil Samples (mg/kg) from Removal Site Assessment

Sample ID No.: GP-11-5 | GP-11-15 | GP-14-5 | GP-14-13 | GP-15-13 | GP-16-12 | GP-17-5 | GP-17-11

Sample Depth (feet): 5-9 15-17 5 13 13-15 12-16 5 11-15

Sample Date:  2/12/99 2/12/99 2/11/99 2/11/99 2/11/99 2/12/99 2/11/99 2/11/99

PRGs
Compound (mg/kg)

Naphthalene 4 1,450 2,830 1.84 21.9 < 0.300 1.32 < 0.300 1,890
Acenaphthylene — 63.2 116 0.555 9.50 < 0.300| < 0.300| < 0.300 88.1
Acenaphthene 29 477 923 1.94 61.8 < 0.300 0.973| < 0.300 683
Fluorene 28 346 640 2.13 66.2 < 0.300 0.644 | < 0.300 557
Phenanthrene — 1,020 1,940 7.23 < 0.300( < 0.300 0.973| < 0.300 1,700
Anthracene 590 699 837 0.691 246 < 0300 < 0.300| < 0.300 215
Fluoranthene 210 592 1,070 3.51 13.0 < 0.300| < 0.300| < 0.300 856
Pyrene 210 475 851 2.27 56.9 < 0300 < 0.300| < 0.300 568
Benzo(a)anthracene® 0.08 191 331 0.581 1.37 < 0.300 ( < 0.300 | < 0.300 206
Chrysene! 8 266 491 0.344 20.0 | < 0.300| < 0.300| < 0.300 197
Benzo(b)fluoranthene" 0.2 145 243 < 0.300 1.34 0.394| < 0.300| < 0.300 124
Benzo(k)fluoranthene® 2 < 30.3 90.9 < 0.300 11.7 < 0300 < 0.300| < 0.300| < 30.3
Benzo(a)pyrene* 0.4 121 207 < 0.300 7.76 < 0.300| < 0.300| < 0.300 103
Indeno(1,2,3-cd)pyrene* 0.7 38.9 65.5 < 0.300 210 | < 0.300| < 0.300| < 0.300( < 30.3
Dibenzo(a,h)anthracene" 0.8 < 303 | < 303 < 0.300 0.988| < 0.300 < 0.300| < 0.300| < 30.3
Benzo(g,h,i)perylene — 33.7 56.5 < 0.300 2.04 0.527 | < 0.300| < 0.300| < 30.3
Total” PAHs — 5,918 10,692 21 523 0.92 3.9 0 7,187
Total” cPAHs — 762 1,428 0.93 45 0.39 0 0 630

Notes:

All samples were analyzed using USEPA
Method 8100, except for those noted which
were analyzed using USEPA Method 8100
and USEPA Method 8270 GC/MS.
Italicized values are detection limits that
exceed the criteria.

Shading indicates value exceeds PRGs.
PRGs - USEPA Region 9 Preliminary
Remediation Goals, Migration to
Groundwater (Dilution Attenuation Factor 1)
(USEPA, 2000).

1
Carcinogenic PAH.

2
When calculating total values, zero was
used for those constituents identified as less

than the detection limit.

: This sample was analyzed using USEPA
Method 8270 GC/MS.
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Table 3-4 Polynuclear Aromatic Hydrocarbons in Upland Soil Samples (mg/kg) from Removal Site Assessment

Sample IDNo.: GP-18-5 | GP-18-13 | GP-23-12°% | GP-23-12 | GP-25-7 | GP-25-13 | GP-26-5 | GP-26-13 | GP-28-13
Sample Depth (feet): 5-8 13 12-15 12-15 7-11 13 5-9 13 13-16
Sample Date: 2/12/99 2/12/99 2/12/99 2/12/99 2/12/99 2/12/99 2/12/99 2/12/99 2/12/99
PRGs
Compound (mg/kg)

Naphthalene 4 0.453| < 0.300 0.0164| < 0.300 0.357 4.48 < 0300 < 0.300| < 0.300
Acenaphthylene — < 0.300| < 0300 < 0.01 < 0.300 2.54 0.345| < 0.300| < 0.300( < 0.300
Acenaphthene 29 0.384| < 0.300| < 0.01 < 0.300 28.8 3.75 < 0300 < 0.300| < 0.300
Fluorene 28 0.772| < 0300 < 0.01 < 0.300 26.3 3.17 < 0.300| < 0.300| < 0.300
Phenanthrene — 1.55 0.518 0.0199| < 0.300| < 0.300 8.52 < 0300 < 0.300| < 0.300
Anthracene 590 9.06 0.605| < 0.01 < 0.300 94.0 3.33 < 0.300| < 0.300| < 0.300
Fluoranthene 210 1.29 0.32 0.0173| < 0.300 1.81 8.59 < 0300 < 0.300| < 0.300
Pyrene 210 1.20 < 0.300 0.0130| < 0.300 3.48 6.59 < 0.300| < 0.300| < 0.300
Benzo(a)anthracene® 0.08 0.732| < 0300 < 0.01 < 0.300 0.475 3.20 < 0.300 | < 0.300 | < 0.300
Chrysene* 8 1.10 < 0300 < 0.01 < 0.300 11.3 4.00 < 0300 < 0.300| < 0.300
Benzo(b)fluoranthene* 0.2 0.668| < 0.300 | < 0.01 < 0.300 6.57 2.78 < 0.300 [ < 0.300 0.376
Benzo(k)fluoranthene1 2 < 0.300| < 0.300]| < o0.01 < 0.300 2.45 1.19 < 0.300| < 0.300| < 0.300
Benzo(a)pyrene1 0.4 1.08 0568 | < 0.01 < 0.300 6.97 2.28 < 0.300| < 0.300 0.778
Indeno(1,2,3-cd)pyrene* 0.7 < 0.300| < 0300 < 0.01 < 0.300 1.52 0.830| < 0.300| < 0.300( < 0.300
Dibenzo(a,h)anthracene* 0.8 < 0.300| < 0300 < 0.01 < 0.300 0.529| < 0.300| < 0.300| < 0.300| < 0.300
Benzo(g,h,i)perylene — < 0.300| < 0300 < 0.01 < 0.300 1.29 0.633| < 0.300| < 0.300 0.409
Total® PAHs — 18 2.0 0.07 0 188 54 0 0 1.6
Total’ cPAHs — 4 0.57 0 0 30 14 0 0 1.2

Notes:

All samples were analyzed using USEPA
Method 8100, except for those noted which
were analyzed using USEPA Method 8100
and USEPA Method 8270 GC/MS.
Italicized values are detection limits that
exceed the criteria.

Shading indicates value exceeds PRGs.
PRGs - USEPA Region 9 Preliminary
Remediation Goals, Migration to
Groundwater (Dilution Attenuation Factor 1)
(USEPA, 2000).

1
Carcinogenic PAH.

2
When calculating total values, zero was
used for those constituents identified as less

than the detection limit.

° This sample was analyzed using USEPA
Method 8270 GC/MS.
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Table 3-4 Polynuclear Aromatic Hydrocarbons in Upland Soil Samples (mg/kg) from Removal Site Assessment

MW-1D- | MW-1D- [ MW-1D- | MW-1D- | MW-1D- | MW-1D-

Sample ID No.:  GP-30-5 | GP-30-11 | GP-31-5 | GP-31-13 25 5059 525 55 62.5° 625

Sample Depth (feet): 5 11-15 5 13-17 32.5-35 52.5 52.5 55 62.5-64.5 62.5

Sample Date:  2/12/1999 | 2/12/1999 | 2/12/99 2/12/99 | 3/1/1999| 3/1/99 3/1/1999 | 3/1/1999 | 3/1/1999 | 3/1/1999

PRGs
Compound (mg/kg)

Naphthalene 4 < 0300 < 0300 < 0.300| < 0.300 68.6 5.87 4.6 4.94 3.18 3.33
Acenaphthylene — < 0.300| < 0.300( < 0.300| < 0.300 426 < 01 0.384 0.308| < 0.05 < 03
Acenaphthene 29 < 0.300| < 0300 < 0.300| < 0.300 34.6 2.65 3.02 2.46 1.18 1.92
Fluorene 28 < 0.300| < 0.300| < 0.300| < 0.300 29.6 2.76 2.82 2.24 1.07 1.72
Phenanthrene — < 0.300| < 0.300( < 0.300| < 0.300 88.0 8.36 8.70 6.68 3.09 5.09
Anthracene 590 < 0.300| < 0300 < 0.300| < 0.300 11.5 1.49 1.80 1.75 0.805 1.06
Fluoranthene 210 < 0.300| < 0300 < 0.300| < 0.300 45.8 4.46 4,55 3.36 1.58 2.57
Pyrene 210 < 0.300| < 0300 < 0.300| < 0.300 30.2 3.14 3.04 2.26 1.10 1.73
Benzo(a)anthracene* 0.08 < 0.300| < 0300 < 0.300( < 0.300 9.51 1.23 1.08 0.811 0.459 0.611
Chrysene* 8 < 0.300| < 0300 < 0.300| < 0.300 7.95 1.08 1.11 0.914 0.444 0.685
Benzo(b)fluoranthene® 0.2 < 0300 | < 0300 < 0.300( < 0.300 5.42 0.812 1.02 0.904 0.360 0.650
Benzo(k)fluoranthene1 2 < 0300| < 0.300| < 0.300| < 0300 < 33 0.3 1.12 1.47 0.123 0.901
Benzo(a)pyrene1 0.4 < 0300| < 0.300| < 0.300| < 0.300 4.18 0.512 2.00 2.44 0.227 1.58
Indeno(1,2,3-cd)pyrene1 0.7 < 0.300| < 0.300] < 0.300| < 0300 < 3.3 0.242 0.557 0.783 0.128 0.516
Dibenzo(a,h)anthracene* 0.8 < 0.300| < 0300 < 0300 < 0.300| < 3.3 < 01 < 03 < 03 < 05 < 03
Benzo(g,h,i)perylene — < 0.300| < 0.300| < 0.300 0528 < 3.3 0.203 2.17 2.83 0.109 1.86
Total® PAHs — 0 0 0 0 340 33 38 33 14 24
Total* cPAHs — 0 0 0 0 27 42 6.9 6.4 1.7 49

Notes:

All samples were analyzed using USEPA
Method 8100, except for those noted which
were analyzed using USEPA Method 8100
and USEPA Method 8270 GC/MS.
Italicized values are detection limits that
exceed the criteria.

Shading indicates value exceeds PRGs.
PRGs - USEPA Region 9 Preliminary
Remediation Goals, Migration to
Groundwater (Dilution Attenuation Factor 1)
(USEPA, 2000).

1
Carcinogenic PAH.

2
When calculating total values, zero was
used for those constituents identified as less

than the detection limit.

: This sample was analyzed using USEPA
Method 8270 GC/MS.
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Table 3-4 Polynuclear Aromatic Hydrocarbons in Upland Soil Samples (mg/kg) from Removal Site Assessment

MW-2D- | MW-2D- MW-3D- MW-3D- MW-3D- MW-4D- MW-4D-

Sample ID No.: 3 3 3 3 3 3 3

15 50 25 35 45 5 45

Sample Depth (feet): 15-17 50-52 25-27 35 45 5-7 45
Sample Date:  3/2/1999 | 3/2/1999 | 3/2/1999 3/2/1999 3/2/1999 3/3/1999 3/3/1999

PRGs
Compound (mg/kg) Background | Background

Naphthalene 4 < 0.01| < 002 < 0.02 < 0.01 < 0.01 0.0179 < 0.02
Acenaphthylene — < 0.01| < 002 < 0.02 < 0.01 < 0.01 0.0393 < 0.02
Acenaphthene 29 < 0.01| < 002 < 0.02 < 0.01 < 0.01 0.0313 < 0.02
Fluorene 28 < 0.01| < 002 < 0.02 0.0107 < 0.01 0.0921 < 0.02
Phenanthrene — < 0.01| < 0.02 0.0321 0.0534 0.0348 0.595 < 0.02
Anthracene 590 < 0.01| < 002 < 0.02 0.0146 0.0122 0.164 < 0.02
Fluoranthene 210 < 0.01| < 0.02 0.0214 0.0262 0.0179 0.345 < 0.02
Pyrene 210 < 0.01| < 0.02 < 0.02 0.0175 0.0122 0.366 < 0.02
Benzo(a)anthracene' 0.08 < 001| < 0.02] < 0.02 < 0.01 < 0.01 0.162 < 0.02
Chrysene! 8 < 0.01| < 0.02 < 0.02 < 0.01 < 0.01 0.137 < 0.02
Benzo(b)fluoranthene® 0.2 < 001| < 0.02] < 0.02 < 0.01 < 0.01 1.28 < 0.02
Benzo(k)fluoranthene1 2 < 0.01] < 0.02 < 0.02 < 0.01 < 0.01 0.0474 < 0.02
Benzo(a)pyrene1 0.4 < 0.01] < 0.02] < 0.02 < 0.01 < 0.01 0.132 < 0.02
Indeno(1,2,3-cd)pyrene* 0.7 < 0.01] < 0.02( < 0.02 < 0.01 < 0.01 0.0822 < 0.02
Dibenzo(a,h)anthracene* 0.8 < 0.01] < 0.02( < 0.02 < 001 < 0.01 0.0152 < 0.02
Benzo(g,h,i)perylene — < 0.01] < 0.02f < 0.02 < 0.01 < 0.01 0.0849 < 0.02
Total” PAHs — 0 0 0.05 0.12 0.08 24 0
Total* cPAHs _ 0 0 0 0 0 1.9 0

Notes:

All samples were analyzed using USEPA
Method 8100, except for those noted which
were analyzed using USEPA Method 8100
and USEPA Method 8270 GC/MS.
Italicized values are detection limits that
exceed the criteria.

Shading indicates value exceeds PRGs.
PRGs - USEPA Region 9 Preliminary
Remediation Goals, Migration to
Groundwater (Dilution Attenuation Factor 1)
(USEPA, 2000).

1
Carcinogenic PAH.

2
When calculating total values, zero was
used for those constituents identified as less

than the detection limit.

: This sample was analyzed using USEPA
Method 8270 GC/MS.
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Table 3-5 Polynuclear Aromatic Hydrocarbons in Geoprobe Boring Groundwater (ug/L) from Removal Site Assessment

Sample ID No.: GPW-1- | GPW-2- [ GPW-3- | GPW-5- | GWP-10-| GPW-14-| GPW-15-| GPW-16- GPW-18- GPW-23- | GPW-26- [ GPW-28-
0299-30 | 0299-30 | 0299-30 | 0299-15 [ 0299-15 | 0299-18 | 0299-18 | 0299-15 0299-15 0299-15 | 0299-15 | 0299-18
Sample Depth (feet): | 26.5-30 | 26.5-30 | 26.5-30 15 15 18 18 15 14.5-18 15 15 18
Sample Date: | 2/10/99 | 2/11/99 | 2/10/99 | 2/11/99 | 2/10/99 | 2/11/99 | 2/11/99 | 2/12/99 2/12/99 2/12/99 | 2/12/99 | 2/12/1999
PRGs
Compound (ug/L) Background

Naphthalene 6.2 0.379 2,010 199 6,450 5,200 5,070 88.0 3,500 11.4 0.933 9.22 19.7
Acenaphthylene — < 0.100 | < 0.500 | < 0.100 18.3 4.90 6.50 0.520 2.32 0.320 < 0.100 0.267 0.720
Acenaphthene 370 0.189 10.0 0.758 453 250 532 37.2 109 9.08 1.24 14.7 30.9
Fluorene 240 0.189 7.00 0.695 216 187 438 36.4 42.8 8.32 1.54 15.8 26.7
Phenanthrene — 0.547 17.8 2.67 325 252 858 76.1 38.0 22.1 5.92 38.5 67.6
Anthracene 1,800 0.189 2.80 0.779 51.0 35.9 67.8 7.82 4.53 5.68 1.14 7.91 8.44
Fluoranthene 1,500 0.526 5.10 211 114 93.8 342 22.6 13.6 8.68 2.90 134 19.6
Pyrene 180 0.421 3.10 1.39 68.8 59.0 167 12.7 9.79 5.94 1.83 8.84 135
Benzo(a)anthracene * 0.092 0.126 1.00 0.526 19.4 22.0 64.7 3.90 2.74 1.34 0.248 2.13 2.20
Chrysene * 9.2 0.211 1.90 0.632 22.0 18.1 41.6 3.78 2.00 1.56 0.229 3.69 2.56
Benzo(b)fluoranthene1 0.092 0.105 1.50 0.421 12.1 14.1 37.1 2.32 2.11 0.680 < 0.100 1.11 0.920
Benzo(k)fluoranthene * 0.92 | < 0.100 | < 0.500 0.147 4.50 4.30 111 0.860 0.737 0.240 < 0.100 0.422 0.340
Benzo(a)pyrene1 0.0092 | < 0.100 1.10 0.253 8.25 8.70 22.1 1.46 1.37 0.420 < 0.100 0.711 0.600
Indeno(1,2,3-cd)pyrene * 0.092 | < 0.100 1.60 0.105 3.00 3.30 8.30 0.660 0.632 0.140 < 0.100 0.289 0.220
Dibenzo(a,h)anthracene * 0.0092 | < 0.100 | < 0.500 | < 0.100 1.00 1.10 2.70 0.200| < 0.500 | <  0.100 < 0.100 [ < 0.100 | < 0.100
Benzo(g,h,i)perylene — < 0.100 1.60 0.105 2.25 2.90 6.70 0.540 0.526 0.120 < 0.100 0.222 0.160
Total > PAHs — 2.9 2,065 210 7,769 6,157 7,676 295 3,730 76 16 117 194
Total >CPAHs — 0.44 7.1 2.1 69.5 71 188 13 9.6 4.4 0.48 8.4 6.8

Notes:

All samples were analyzed using USEPA Method 8270 GC/MS.

Italicized values are detection limits that exceed the PRGs.

Shading indicates value exceeds PRGs.

PRGs - USEPA Region 9 Preliminary Remediation Goals, Tap Water (USEPA, 2000).

1
Carcinogenic PAH.
When calculating total values, zero was used for those constituents identified as less than the detection limit.
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Table 3-6 Polynuclear Aromatic Hydrocarbons in Monitoring Well Groundwater (ug/L) from
Removal Site Assessment

Sample IDNo.: | MW-1S | MW-1D MW-2S MW-2D | MW-3S | MW-3D MW-4S | Mw-55°% | MWwW-4D
Sample Depth (feet): 6.66 8.92 4.62 9.08 4.40 6.90 2.89 2.89 7.23
Sample Date: | 3/10/1999| 3/10/99 3/10/99 3/10/99 | 3/10/99 | 3/10/99 3/9/99 3/9/99 3/9/99
PRGs
Compound (ug/L)

Naphthalene 6.2 7,430 3,090| < 0.3 < 03 < 03] < 03 2.04 1.90 < 03
Acenaphthylene — 11.7| < 10 < 01 < 01 < 01| < 01 < 01 < 01 < 01
Acenaphthene 370 462 256 < 01 < 01 < 01| < 01 5.22 5.12 < 01
Fluorene 240 279 164 < 01 < 01 < 01| < 01 1.62 160 [ < 01
Phenanthrene — 402 207 < 01 0.156| < 0.1 0.176 [ < 0.1 < 01 0.137
Anthracene 1,800 44.9 25.4 0.156| < 0.1 < 01| < 01 0.267 0.286| < 0.1
Fluoranthene 1,500 898 | < 30 < 03 < 03 < 03| < 03 < 03 < 03 < 03
Pyrene 180 488 | < 30 < 03 < 03 < 03| < 03 < 03 < 03 < 03
Benzo(a)anthracene * 0.092 137 < 10 < 01 < 01 < 0.1 < 01 < 01 < 01 < 01
Chrysene * 9.2 < 10 < 10 < 01 < 01 < 01| < 01 < 01 < 01 < 01
Benzo(b)fluoranthene * 0.092 < 10 < 10 < 01 < 01 < 0.1 < 01 < 01 < 01 < 01
Benzo(k)fluoranthene * 0.92 < 10 < 10 < 01 < 01 < 01| < 01 < 01 < 01 < 01
Benzo(a)pyrene * 0.0092 < 10 < 10 < 01 < 01 < 0.1 < 01 < 01 < 01 < 01
Indeno(1,2,3-cd)pyrene * 0.092 < 10 < 10 < 01 < 01 < 0.1 < 01 < 01 < 01 < 01
Dibenzo(a,h)anthracene * 0.0092 < 10 < 10 < 01 < 01 < 0.1 < 01 < 01 < 01 < 01
Benzo(g,h,i)perylene — < 10 < 10 < 0.1 < 0.1 < 01] < 01 < 0.1 < 0.1 < 0.1
Total 2 PAHs — 8,782 3,742 0.16 0.16 0 0.18 9.1 8.9 0.14
Total > CPAHs — 14 0 0 0 0 0 0 0 0

Notes:

All samples were analyzed using USEPA Method 8270 GC/MS.

Italicized values are detection limits that exceed the PRGs.

Shading indicates value exceeds PRGs.

PRGs - USEPA Region 9 Preliminary Remediation Goals, Tap Water (USEPA, 2000).

1
Carcinogenic PAH.

s When calculating total values, zero was used for those constituents identified as less than the detection limit.
MW-5S is duplicate sample of MW-4S.
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Table 3-7 Polynuclear Aromatic Hydrocarbons in St. Joe River Surface Sediments (ug/kg) START Site Integrated
Assessment Samples

Sample Location: RV10SD RV09SD RV01SD RV02SD RVO03SD RV04SD RVO05SD RV06SD RV07SD RV08SD
USEPA Sample ID No.: 99084115 99084114 99084101 99084102 99084103 99084104 99084105 99084111 99084112 99084113
Sample Date: 2/13/99 2/13/99 2/13/99 2/13/99 2/13/99 2/13/99 2/13/99 2/13/99 2/13/99 2/13/99
LEL SEL
Compound (ng/kg (ug/kg Background Outfalls Wetland River
dry wt) | %0C?
Naphthalene — — 1,400 < 30 U |< 550 U |< 43 U |< 500 U |< 500 U 6,100 97,000 21,000 89,000,000
Acenaphthylene — — < 500 U 70 JQ|< 550 U | < 430 U |< 500 U |< 500 U 320 JQ 1,000 JQ 16,000 U 160,000 JQ
Acenaphthene — — 91 JQ 310 JQ 41 JQ| < 430 U 49 JQ 300 JQ 2,500 JH 100,000 16,000 JQ 4,300,000 JL
Fluorene 190 160,000 86 JQ 400 38 JQ|< 430 U 48 JQ 420 JQ 2,500 JH 74,000 JQ 13,000 JQ 3,800,000 JL
Phenanthrene 560 950,000 330 JQ 1,600 JH|< 550 U (< 430 U 170 JQ 1,700 6,500 220,000 39,000 5,700,000 JL
Anthracene — — 360 JQ 4,800 110 JQ| < 430 U 140 JQ 1,600 8,000 83,000 9,500 JQ 6,400,000 JL
Fluoranthene 750 1,020,000 380 JQ 7,700 120 JQ 43 JQ 170 JQ 1,700 9,000 200,000 32,000 3,500,000 JL
Pyrene 490 850,000 550 9,200 130 JQ 54 JQ 190 JQ 1,400 8,000 160,000 42,000 2,800,000 JL
Benzo(a)anthracene * 320 1,480,000 270 JQ 5,400 62 JQ 24 JQ 100 JQ 710 5,000 71,000 23,000 980,000
Chrysene * 340 460,000 590 9,300 110 JQ 26 JQ 200 JQ 1,300 9,100 72,000 42,000 1,400,000
Benzo(b)fluoranthene * — — 560 6,600 46 JQ 25 JQ 84 JQ 410 JQ 3,200 41,000 22,000 270,000 JQ
Benzo(K)fluoranthene * 240 1,340,000 540 4,700 39 JQ|< 430 U 88 JQ 460 JQ 3,500 33,000 26,000 300,000 JQ
Benzo(a)pyrene * 370 1,440,000 410 JQ 4,800 48 JQ 24 JQ 91 JQ 470 JQ 3,600 42,000 26,000 360,000
Indeno(1,2,3-cd)pyrene * 200 320,000 140 JQ 2,800 JH|< 550 U (< 430 U 35 JQ 200 JQ 1,400 JH 12,000 JQ 29,000 120,000 JQ
Dibenzo(a,h)anthracene * 60 130,000 41 JQ 820 JH|< 550 U |[< 430 U |[< 500 U 82 JQ 270 JQ 5,700 JQ 4,200 JQ 60,000 JQ
Benzo(g,h,i)perylene 170 320,000 95 JQ 2,200 JH| < 550 U [< 430 U 29 JQ 150 JQ 850 JH 10,000 JQ 7,900 JQ 78,000 JQ
Total 2 PAHs 4,000 | 10,000,000 5,843 60,700 744 196 1,394 10,902 69,840 1,221,700 352,600 119,228,000
Total > CPAHs — — 2,551 34,420 305 99 598 3,632 26,070 276,700 172,200 3,490,000
Notes:
Samples were collected from the top 6 inches of sediment.
Sediment Screening Values are not chemical specific ARARs. They are to be considered.
LEL - Lowest Effect Level from Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario (Ontario Ministry of the Environment, 1993).
SEL - Severe Effect Level (ug/g organic carbon) from Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario (Ontario Ministry of the Environment, 1993).
Italicized values are detection limits that exceed the criteria.
Shading indicates value exceeds LEL.
Shading indicates value exceeds SEL.
H - High bias.
J - The analyte was positively identified. The associated numerical result is an estimate.
L - Low bias.
Q - The result is estimated because the concentration is below the Contract Required Quantitation Limits.
U - The analyte was not detected. The associated numerical value is the sample quantitation limit.
! Carcinogenic PAH.
When calculating total values, zero was used for those constituents identified as less than the detection limit.
No TOC data available.
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Table 3-8 Semivolatile Organic Compounds in St. Joe River Type 1 Surface Sediment (ug/kg) from Integrated Assessment Addendum Sampling

USEPA Sample Number: 99454141 99454142 99454101 | 99454102 99454105 99454109 | 99454110 | 99454111 | 99454112 99454114 99454115 99454116 99454117 | 99454118
START Sample ID: 99SMSD41 99SMSD42 | 99SMSDO01 | 99SMSDO02 | 99SMSDO05 | 99SMSDO09 | 99SMSD10 | 99SMSD11| 99SMSD12 99SMSD14 99SMSD15 99SMSD16 99SMSD17 | 99SMSD18
Sample Date: 11/4/1999 11/4/1999 11/2/1999 11/2/1999 11/2/1999 11/2/1999 | 11/2/1999 | 11/2/1999 11/2/1999 11/2/1999 11/2/1999 11/3/1999 11/3/1999 | 11/3/1999
Site-specific
LEL 2
Compound (ng/kg SEL Background | Background
dry wt.) (ng/kg
dry wt.)
Total Organic Carbon (%) 1.00 0.30 2.22 1.43 2.57 2.19 2.09 2.62 2.18 1.50 1.51 2.04 1.89 2.48 3.72 1.70
Semivolatile Organic Compounds (ug/kg)
2,4-Dimethylphenol — — 271 u 221 U 292 U 314 U 318 Ul 341 U 247 U 229 U 246 U 274 U 199 U 260 u 189 U 200 U
4-Methylphenol — — 271 u 221 U 292 U 314 U 318 Ul 341 U 247 U 229 U 246 U 274 U 199 U 260 u 189 U 200 U
9H-Carbazole ® — 140 271 U 221 U 292 U 314 U 318 Ul 341 U 110 JQ 229 U 246 U 6,590 516 2,100 338 200 U
9H-Fluorene 190 4,822 271 u 221 U 292 U 79.8 JQ 318 U| 223 JQ| 169 JQ 229 U 246 U 5,700 1,800 3,500 683 90.7 JQ
Acenaphthene SE-3 PEL4 620 3,500 271 U 221 U 292 U 314 U 318 Ul 194 JQ| 108 JQ| 229 U 246 U 2,230 2,360 2,770 582 110 JQ
Acenaphthylene * — 1,900 271 u 221 U 292 U 314 U 318 Ul 341 U 247 U 229 U 246 U 125 JQ| 199 U 134 JQ| 189 U 200 U
Anthracene 0.22 11.2 271 u 221 U 168 JQ| 310 JQ 318 U| 429 763 229 U 246 U 27,300 2,820 14,100 1,840 184 JQ
Benzo(a)anthracene s 320 44,607 271 U 221 U 292 U 314 U 318 U| 382 520 229 U 246 U 7,750 2,380 8,430 1,140 200 U
Benzo(a)pyrene ° 370 43,402 271 U 221 U 99.1 JQ| 130 JQ 318 U| 242 JQ| 342 229 U 246 U 3,760 1,630 5,320 750 69.1 JQ
Benzo(g,h,i)perylene 170 9,645 542 U 442 U 585 U 627 U 637 U] 682 U 271 JQ 457 U 491 U 1,080 663 1,980 387 200 U
Benzo(b)fluoranthene ® — — 542 u 442 U 397 JQ| 452 JQ 637 Ul 611 JQ| 707 457 U 491 U 5,690 2,500 7,970 1,260 258 JQ
Benzo(k)fluoranthene ° 240 40,388 271 U 221 U 292 U 88.4 JQ 318 Ul 149 JQ| 193 JQ 229 U 246 U 2,400 1,090 3,230 445 200 U
Chrysene® 340 13,864 271 u 221 U 228 JQ| 340 318 U| 597 1,050 229 U 246 U 11,400 4,030 12,600 1,710 174 JQ
Dibenzo(a,h)anthracene ° 60 3,918 1,350 U 1,100 U | 1,460 U 1,570 U 1,590 Ul 1710 U | 1,240 U 1,140 U| 1,230 U 728 JQ | 473 JQ 976 JQ| 376 JQ| 1,000 U
Dibenzofuran * 2,000 — 271 U 221 U 292 U 314 U 318 U 125 JQ 105 JQ 229 U 246 U 2,240 1,080 1,900 403 59.8 JQ
Fluoranthene 750 30,743 271 U 221 U 336 426 318 U 801 889 229 U 246 U 26,500 5,550 19,700 2,540 304
Indeno(1,2,3-cd)pyrene ° 200 9,645 542 U 442 U 585 U 627 U 637 U| 405 JQ| 494 U 457 U 491 U 1,450 818 2,260 477 400 U
Naphthalene 6 140 — 271 U 221 U 292 U 314 U 318 Ul 204 JQ 115 JQ 229 U 246 U 1,760 4,540 1,590 505 257
Naphthalene, 2-methyl- — — 271 U 221 U 292 U 314 U 318 Ul 341 U 55 JQ 229 U 246 U 1,480 1,220 956 261 55.8 JQ
Phenanthrene 560 28,633 271 U 221 U 297 334 318 U 811 652 229 U 246 U 23,800 5,070 13,000 2,080 247
Pyrene 490 25,619 271 U 221 U 312 407 318 Ul 742 806 229 U 246 U 21,100 4,750 16,200 2,170 255
Total ’ PAHs 4,000 301,400 0 0 1,837 2,567 0 5,790 6,585 0 0 142,773 40,474 113,760 16,945 1,949
Total ' CPAHs — — 0 0 724 1,010 0 2,386 3,083 0 0 34,258 13,584 42,766 6,545 501

Notes:
Samples were collected from the top 6 inches of sediment.
Sediment Screening Values are not chemical specific ARARs. They are to be considered.
LEL - Lowest Effect Level from Guidelines for the Protection and Management of Aquatic
Sediment Quality in Ontario (Ontario Ministry of the Environment, 1993).
SEL - Severe Effect Level (ug/g organic carbon) from Guidelines for the Protection and
Management of Aquatic Sediment Quality in Ontario (Ontario Ministry of the Environment,
Site-specific SEL is SEL corrected for organic carbon.
Italicized values are detection limits that exceed the criteria.
Shading indicates value exceeds LEL.
Shading indicates value exceeds site-specific SEL.
J - The analyte was positively identified. The associated numerical result is an estimate.
Q - The result is estimated because the concentration is below the Contract Required
Quantitation Limit.
U - The analyte was not detected. The associated numerical value is the sample quantitation
limit.
! Type 1 sediments are predominantly silts or silts with a small sand component.
z Type 1 sediments site-specific %TOC average is 3.01%.

Washington State - Freshwater Sediment Quality Values, Cubbage et al. (1997).
zl(ggg;/ER - Office of Solid Waste and Emergency Response - Ecotox Threshold, USEPA
° Carcinogenic PAH.
° USEPA ARCS - Assessment and Remediation of Contaminated Sediments (ARCS) Program
-Probable Effects Level (USEPA, 1996). ARCS values for the HA-28 assay from Ingersoll et
al. (1996) and Smith et al. (1996).

7
When calculating total values, zero was used for those constituents identified as less than
the detection limit.
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Table 3-8 Semivolatile Organic Compounds in St. Joe River Type 1 Surface Sediment (ug/kg) from Integrated Assessment Addendum Sampling

USEPA Sample Number:| 99454141 99454142 | 99454119 99454120 99454122 99454123 99454124 | 99454125 | 99454127 | 99454131 99454132 99454133 99454134 99454139 | 99454140 | 99454143
START Sample ID:|  99SMSD41 99SMSD42 | 99SMSD19 99SMSD20 99SMSD22 | 99SMSD23 | 99SMSD24 |99SMSD25 | 99SMSD27 | 99SMSD31 | 99SMSD32 | 99SMSD33 | 99SMSD34 | 99SMSD39 | 99SMSD40 | 99SMSD43
Sample Date:|  11/4/1999 11/4/1999 | 11/3/1999 11/3/1999 11/3/1999 11/3/1999 11/3/1999 | 11/3/1999 | 11/3/1999 | 11/3/1999 11/3/1999 11/3/1999 11/3/1999 11/4/1999 | 11/4/1999 | 11/4/1999
Site-specific
LEL )
Compound (ng/kg SEL Background | Background
dry wt.) (Hg/kg
dry wt.)
Total Organic Carbon (%) 1.00 0.30 2.22 1.43 0.66 24.60 1.82 2.96 1.09 1.79 3.10 2.17 3.14 3.34 3.85 2.26 3.64 2.21
Semivolatile Organic Compounds (ug/kg)
2,4-Dimethylphenol — — 271 U 221 U 210 U 215 u 209 U 280 210 U| 232 uU| 215 U 227 U 247 U 262 U 178 JQ| 280 U 269 U 242 U
4-Methylphenol — — 271 U 221 U 210 U 215 u 209 U 280 210 U| 232 uU| 215 U 227 U 247 U 328 216 JQ| 280 U 269 U 242 U
9H-Carbazole ® — 140 271 u 221 U 210 U 215 U | 1,630 19,300 210 U| 232 U| 8590 2,440 4,660 30,700 147,000 280 U | 269 U | 242 U
9H-Fluorene 190 4,822 271 u 221 U 210 U 215 U | 3,290 52,500 210 U| 232 U| 14,600 6,160 7,010 213,000 241,000 117 JQ| 269 U | 242 U
Acenaphthene SE-3 PEL4 620 3,500 271 U 221 U 210 U 215 U | 2,760 55,400 210 Ul 232 U] 13,700 5,770 7,480 293,000 231,000 280 U 269 U 242 U
Acenaphthylene — 1,900 271 U 221 U 210 U 215 u 943 JQ 1,030 210 Ul 232 u| 375 138 JQ 162 JQ| 3,320 7,920 280 U 269 U 242 U
Anthracene 0.22 11.2 271 U 221 U 210 U 215 U | 9,160 91,300 210 U| 232 U] 45,700 13,900 18,700 138,000 958,000 290 215 JQ| 69.1 JQ
Benzo(a)anthracene ° 320 44,607 271 U 221 U 210 U 215 U | 5,650 32,700 210 Ul 232 U] 12,900 6,400 6,180 109,000 105,000 296 269 U 242 U
Benzo(a)pyrene ° 370 43,402 271 U 221 U 210 U 215 U | 3,490 18,600 210 U| 232 U| 8540 4,000 3,520 56,900 42,000 222 JQ| 185 JQ| 847 JQ
Benzo(g,h,i)perylene 170 9,645 542 U 442 U 420 U 430 U | 1,200 5,710 420 U| 463 U| 3,260 1,630 1,240 18,100 15,800 302 JQ| 327 JQ| 484 U
Benzo(b)fluoranthene ® — — 542 U 442 U 420 U 430 U | 5380 23,700 420 U| 463 U| 11,800 6,110 4,960 96,400 77,700 577 617 361 JQ
Benzo(K)fluoranthene ° 240 40,388 271 U 221 U 210 U 215 U | 2,040 10,700 210 U| 232 U| 4820 2,310 2,000 35,700 36,500 161 JQ| 147 JQ| 618 JQ
Chrysene® 340 13,864 271 U 221 U 210 U 215 U | 9,620 49,400 210 Ul 232 U] 29,200 10,600 10,500 107,000 696,000 409 342 216 JQ
Dibenzo(a,h)anthracene ° 60 3,918 1350 U 1,100 U 1,050 U 1,080 U 696 JQ 2,380 1,050 U| 1,160 U| 1,370 817 JQ 732  JQ| 7,770 7,690 1,400 U | 1,340 U | 1,210 U
Dibenzofuran * 2,000 — 271 U 221 U 210 U 215 U | 1,620 26,400 210 U| 232 U| 8320 3,070 4,310 134,000 124,000 280 U | 844 JQ| 808 JQ
Fluoranthene 750 30,743 271 U 221 U 210 U 101 JQ | 13,200 121,000 210 U| 232 U] 32400 17,800 17,300 420,000 327,000 417 398 258
Indeno(1,2,3-cd)pyrene ° 200 9,645 542 U 442 U 420 U 430 U | 1,560 7,110 420 U| 463 U| 4,020 1,640 1,390 22,400 20,300 383 JQ| 441 JQ| 270 JQ
Naphthalene ° 140 — 271 U 221 U 210 U 215 U | 1,920 36,500 210 U| 232 U| 13,600 1,830 16,500 394,000 276,000 280 U | 269 U 187 JQ
Naphthalene, 2-methyl- — — 271 U 221 U 210 U 215 U | 1,030 20,700 210 U| 232 uU| 6,070 1,480 4,280 159,000 118,000 280 U 68 JQ| 102 JQ
Phenanthrene 560 28,633 271 U 221 U 210 U 215 U | 10,600 162,000 210 Ul 232 U] 37,100 18,700 21,300 685,000 596,000 375 U 358 U 268 U
Pyrene 490 25,619 271 U 221 U 210 U 118 JQ | 10,000 97,400 210 U| 232 U] 29,200 14,500 14,200 339,000 280,000 403 438 255
Total ’ PAHs 4,000 301,400 0 0 0 219 80,660 767,430 0 0 262,585 112,305 133,174 2,938,590 3,917,910 3,577 3,178 1,763
Total " CPAHs — — 0 0 0 0 29,636 150,300 0 0 75,910 33,507 30,522 453,270 1,000,990 2,350 2,059 994
Notes:

Samples were collected from the top 6 inches of sediment.
Sediment Screening Values are not chemical specific ARARs. They are to be considered.
LEL - Lowest Effect Level from Guidelines for the Protection and Management of Aquatic
Sediment Quality in Ontario (Ontario Ministry of the Environment, 1993).
SEL - Severe Effect Level (ug/g organic carbon) from Guidelines for the Protection and
Management of Aquatic Sediment Quality in Ontario (Ontario Ministry of the Environment,
Site-specific SEL is SEL corrected for organic carbon.
Italicized values are detection limits that exceed the criteria.
Shading indicates value exceeds LEL.
Shading indicates value exceeds site-specific SEL.
J - The analyte was positively identified. The associated numerical result is an estimate.
Q - The result is estimated because the concentration is below the Contract Required
Quantitation Limit.
U - The analyte was not detected. The associated numerical value is the sample quantitation
limit.
! Type 1 sediments are predominantly silts or silts with a small sand component.
z Type 1 sediments site-specific %TOC average is 3.01%.

Washington State - Freshwater Sediment Quality Values, Cubbage et al. (1997).

4
OSWER - Office of Solid Waste and Emergency Response - Ecotox Threshold, USEPA
(1996).

° Carcinogenic PAH.

6
USEPA ARCS - Assessment and Remediation of Contaminated Sediments (ARCS) Program
-Probable Effects Level (USEPA, 1996). ARCS values for the HA-28 assay from Ingersoll et

al. (1996) and Smith et al. (1996).

7
When calculating total values, zero was used for those constituents identified as less than
the detection limit.
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Table 3-9 Semivolatile Organic Compounds in St. Joe River Type 2 * Surface Sediment (ug/kg) from Integrated Assessment Addendum Sampling

USEPA Sample Number:[ 99454128 99454129 99454103 | 99454104 | 99454106 | 99454107 | 9945408 | 99454113 | 99454121 | 99454126 | 99454130 | 99454135 | 99454136 | 99454137 | 99454138
START Sample ID:;| 99SMSD28 99SMSD29 | 99SMSDO03 | 99SMSD04 [ 99SMSD06 | 99SMSDO7 | 99SMSD08 | 99SMSD13 | 99SMSD21 | 99SMSD26 | 99SMSD130 | 99SMSD35 | 99SMSD36 | 99SMSD37 | 99SMSD38
Date Collected:| 11/3/1999 11/3/1999 11/2/1999 | 11/2/1999 | 11/2/1999 | 11/2/1999 | 11/2/1999 | 11/2/1999 | 11/3/1999 | 11/3/1999 | 11/3/1999 | 11/4/1999 | 11/4/1999 | 11/4/1999 | 11/4/1999
Site-spcific
LEL ,
Compound (ng/kg SEL Background Background
dry wt.) (Hg/kg
dry wt.)
Total Organic Carbon (%) 1.00 0121 0.95 1.70 1.28 0.72 0.74 1.72 1.54 1.04 0.79 0.94 0.98 131 1.56 1.67 1.28
SVOCs (ug/kg)
9H-Carbazole® — 140 198 U 243 ul 191 JQf| 170 JQ| 187 U 231 U| 203 wU| 193 U | 196 U | 901 JQ| 192 uU| 206 U| 253 U | 543 218 U
9H-Fluorene 190 1,943 198 U 243 ul 235 JQ| 143 JQ| 187 U 231 U| 203 U| 66 JQ| 196 U | 997 JQ| 192 u| 206 U| 253 U | 839 165 JQ
Acenaphthene SE-3 PEL4 620 3,500 198 U 243 Ul 444 721 JQ| 187 U 231 U| 203 Ul 108 JQ| 196 U 258 192 U| 206 U| 253 U 778 218 U
Anthracene 0.22 4.49 198 U 243 ul|l 517 974 187 U 231 U| 203 Ul 193 U | 196 U | 148 JQ| 192 U| 206 U| 245 JQ| 2,490 689
Benzo(a)anthracene® 320 17,977 198 U 243 ul 319 308 187 U 231 U| 203 U| 193 U 196 U | 169 U 192 U| 206 U| 253 U | 1,800 535
Benzo(a)pyrene® 370 17,491 198 U 243 ul 240 JQ| 198 JQ| 187 U 231 U| 203 U| 193 U 196 U | 553 JQ| 192 u| 206 U| 142 JQ| 1,770 652
Benzo(g,h,i)perylene 170 3,887 396 U 485 ul 537 U 293 JQ| 374 U 463 U| 407 U| 38 U | 391 U | 338 U 384 U| 413 uU| 505 U | 1,110 536
Benzo(b)fluoranthene ® — — 396 U 485 ul 562 429 374 U 463 U| 407 U| 38 U | 391 U | 222 JQ| 384 uU| 413 U| 410 JQ| 2,870 1,030
Benzo(K)fluoranthene ® 240 16,277 198 U 243 Ul 130 JQ| 99.4 JQ| 187 U 231 U| 203 U| 193 U 196 U | 169 U 192 U| 206 U| 941 JQ| 1,120 364
Chrysene® 340 5,587 198 U 243 ul 439 521 187 U 231 U| 203 U| 193 U 196 U | 120 JQ| 192 u| 206 U| 479 3,730 1,090
Di-n-Butylphthalate — — 245 U 243 ul 270 U 156 JQ| 214 U 231 U| 203 U| 193 U 196 U | 169 U 192 U| 37 U| 282 U | 1,210 U 615 U
Dibenzo(a,h)anthracene ® 60 1,579 991 U 1,210 ul 1,340 U [ 1,020 U | 934 U | 1,160 U| 1,020 U| 963 U | 978 U | 844 U 961 U| 1,030 U| 1260 U | 609 JQ| 411 JQ
Dibenzofuran® 2,000 — 198 U 243 ul 172 JQ| 417 JQ| 187 U 231 U| 203 U| 553 JQ| 196 U | 169 U 192 U| 206 U| 253 U | 459 95.1 JQ
Fluoranthene 750 12,390 198 U 243 ul|l 643 961 655 JQ| 231 U| 203 uU| 193 U 196 U | 223 192 Ul 206 U| 411 3,010 728
Indeno(1,2,3-cd)pyrene ® 200 3,887 396 U 485 ul 537 U | 408 U | 374 U 463 U| 407 U| 38 U | 391 U | 338 U 384 U| 413 U| 297 JQ| 1,260 605
Naphthalene ° 140 — 198 U 243 u| 5,600 204 U 94 JQ| 231 uU| 203 uU| 286 144 JQ| 1,940 192 U| 395 318 1,200 218 U
Naphthalene, 2-methyl- — — 198 U 243 ul 272 42 JQ| 187 U 231 U| 203 U| 725 JQ| 19 U | 223 192 U| 206 U| 648 JQ| 264 59.9 JQ
Phenanthrene 560 11,539 198 U 243 u|l 656 795 483 JQ| 231 U| 203 uU| 193 U 196 U | 199 192 U| 206 U| 321 U | 2420 422
Pyrene 490 10,325 198 U 243 u| 590 808 54 JQ| 231 uU| 203 U| 193 U 196 U | 194 192 U| 206 U| 370 2,730 707
Total " PAHs 4,000 121,467 0 0 10,375 5,758 262 0 0 460 144 3,459 0 395 2,766 27,736 7,934
Total ' CPAHs — — 0 0 1,690 1,848 0 0 0 0 0 397 0 0 1,422 14,269 5,223

Notes:

Samples were collected from the top 6 inches of sediment.
Sediment Screening Values are not chemical specific ARARs. They are to be considered.
LEL - Lowest Effect Level from Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario (Ontario Ministry of the Environment, 1993).
SEL - Severe Effect Level (ug/g organic carbon) from Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario (Ontario Ministry of the Environment, 1993).
Italicized values are detection limits that exceed the criteria.

Shading indicates value exceeds LEL.

Shading indicates value exceeds site-specific SEL.
J - The analyte was positively identified. The associated numerical result is an estimate.
Q - The result is estimated because the concentration is below the Contract Required Quantitation Limit.
U - The analyte was not detected. The associated numerical value is the sample quantitation limit.

! Type 2 sediments are predominantly sand or sand with a small silt component.

2

. Type 2 sediments site-specific %TOC average is 1.21%.

. Washington State - Freshwater Sediment Auality Values, Cubbage et al. (1997).
OSWER - Office of Solid Waste and Emergency Response - Ecotox Threshold, USEPA (1996).

5
Carcinogenic PAH.

, USEPA ARCS - Assessment and Remediation of Contaminated Sediments (ARCS) Program - Probable Effects Level (USEPA, 1996). ARCS values for the HA-28 assay from Ingersoll et al. (1996) and Smith et al. (1996).
When calculating total values, zero was used for those constituents identified as less than the detection limit.
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Table 3-10 Polynuclear Aromatic Hydrocarbons
in St. Joe River Surface Water (ug/L)
START Site Limited Removal Assessment

Samples
USEPA Sample ID No.: 99010405 99010406
Sample Date: 1/7/99 1/7/99
Human Health Criteria
Compound Water & Organisms
Organisms ° Only *

Naphthalene — — 560 J 980 J
Acenaphthylene — — 8 J 13
Acenaphthene 666 975 120 J 190
Fluorene 1,105 5,243 56 J 89
Phenanthrene — — 69 J 100
Anthracene 8,287 39,326 1 W |< 1 U
Fluoranthene 125 137 17 J 26
Pyrene 829 3,933 14 J 21
Benzo(a)anthracene * 0.0038 0.018 4 J 5
Chrysene * 0.0038 0.018 2 3
Benzo(b)fluoranthene * 0.0038 0.018 2 3
Benzo(k)fluoranthene * 0.0038 0.018 2 3
Benzo(a)pyrene * 0.0038 0.018 2 3
Indeno(1,2,3-cd)pyrene * 0.0038 0.018 1 W 1 U
Dibenzo(a,h)anthracene * 0.0038 0.018 1 W< 1 U
Benzo(g,h,i)perylene — — 1 Ul |< 1 U
Total > PAHs — — 856 1,436
Total > CPAHs — — 12 17

Notes:

Criteria - Water Quality Standards for Surface Waters of the Coeur d'Alene Tribe (Coeur
d'Alene Tribe, 2000).

Analyses were carried out following the Contract Laboratory Program analytical methods
for SYOCs: CLP OLMO03.1.

Italicized values are detection limits that exceed the criteria.

Shading indicates value exceeds the Organisms Only criteria.

No values exceed Water and Organisms criteria.

J - The analyte was positively identified. The associated numerical result is an estimate.
U - The analyte was not detected. The associated numerical value is the sample
guantitation limit.

! Carcinogenic PAH.

2 When calculating total values, zero was used for those constituents identified as less
than the detection limit.

% values represent the maximum ambient water concentration for consumption of both
contaminated water and fish or other aquatic organisms.

* Values represent the maximum ambient water concentration for consumption of fish or
other aquatic organisms.
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Table 3-11 Polynuclear Aromatic Hydrocarbons in St. Joe River Surface Water (ug/L) START Site Integrated Assessment Samples

Sample Location: R10SW RO9SW RVO1SW RV02SW RVO3SW RV04SW RVO5SW RVO6SW RVO7SW RV08SW
USEPA Sample ID No.: 99084120 99084119 | 99084106 | 99084107 | 99084108 | 99084109 99084110 99084116 99084117 99084118
Sample Date:
Human Health Criteria| Background Outfalls Wetland River
Compound Water & | Organisms
Organisms4 Only5

Naphthalene — — < 10 U 2 JQ|< 10 U|< 10 U|< 10 U 0.6 JQ 1 JQ 2 JQ 3 JQ 110
Acenaphthylene — — < 10 U |< 10 U |< 10 U|< 10 U|< 10 U|< 10 U (< 10 U |< 10 U |< 10 U 2 JQ
Acenaphthene 666 975 < 10 U 1 JQ|< 10 U|< 10 Uf< 10 U|< 10 U (< 10 U 2 JQ 1 JQ 34
Fluorene 1,105 5,243 < 10 U 0.7 JQf< 10 U|f< 10 U|< 10 U|< 10 U |< 10 U 1 JQ 0.8 JQ 24
Phenanthrene — — < 10 U 1 JQ|< 10 U|< 10 U|< 10 U|< 10 U |< 10 U 1 JQ 4 JQ 47
Anthracene 8,287 39,326 < 10 U |< 10 U |< 10 U|< 10 U|< 10 U|< 10 U |< 10 U (< 10 U |< 10 U 28
Fluoranthene 125 137 < 10 U 1 JQ|< 10 U|< 10 U|< 10 U|< 10 U |< 10 U 2 JQ 5 JQ 23
Pyrene 829 3,933 < 10 U 08 JQ|< 10 U|f< 10 U|< 10 Uf< 10 U |< 10 U 2 JQ 5 JQ 20
Benzo(a)anthracene ! 0.0038 0.018 < 10 U < 10 U |< 10 U|< 10 U|< 10 U|< 10 U (< 10 U (< 10 U 0.8 JQ 5 JQ
Chrysene * 0.0038 0.018 < 10 U 05 JQf< 10 U(f< 10 U|< 10 U|< 10 U |< 10 U (< 10 U 0.5 JQ 8 JQ
Benzo(b)fluoranthene ! 0.0038 0.018 < 10 U 10 U (< 10 U|< 10 Uf< 10 U|< 10 U |< 10 U |< 10 U 10 U 2 JQ
Benzo(k)fluoranthene * 0.0038 0.018 < 10 U 10 U (< 10 U|< 10 U|< 10 U|< 10 U (< 10 U (< 10 U 10 U 2 JQ
Benzo(a)pyrene * 0.0038 0.018 < 10 U 10 U |< 10 U|< 10 U|< 10 U|l< 10 U |[< 10 U |< 10 U 10 U 2 JQ
Indeno(1,2,3-cd)pyrene -2 0.0038 0.018 NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene 2| 0.0038 0.018 NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene 2 — — NA NA NA NA NA NA NA NA NA NA
Total ® PAHs — — 0 7.0 0 0 0 0.6 1 10 20 307
Total * CPAHs — — 0 0.5 0 0 0 0 0 0 1.3 19
Notes:

Criteria - Water Quality Standards for Surface Waters of the Coeur d'Alene Tribe (Surface water quality standards, Coeur d'Alene Tribe, 2000).
Analyses were carried out following the Contract Laboratory Program analytical methods for SVOCs: CLP OLMO03.1.

Italicized values are detection limits that exceed the criteria.

Shading indicates value exceeds the Organisms Only criteria.

No values exceed Water and Organisms criteria.

J - The analyte was positively identified. The associated numerical result is an estimate.

NA - Not analyzed.

Q - The result is estimated because the concentration is below the Contract Required Quantitation Limits.

U - The analyte was not detected. The associated numerical value is the sample quantitation limit.

1
Carcinogenic PAH.
These compounds were not analyzed.

When calculating total values, zero was used for those constituents identified as less than the detection limit.
4 values represent the maximum ambient water concentration for consumption of both contaminated water and fish or other aquatic organisms.

Values represent the maximum ambient water concentration for consumption of fish or other aquatic organisms.
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Table 4-1 Data Evaluation for CSM Pathways

Is Existing . See
. Data of Addltlor)al Decision
Pathway Do Data Exist to Evaluate Pathway? S Information
Sufficient Required? Statement
Quality? d ) No.
Migration Pathways
DNAPL Migration Yes. Mobile DNAPL has not accumulated in
L Yes Yes 2f
monitoring wells.
Dissolution Yes. Grogndwatgr |mpacts have been ves/No Yes 1d, e, g
observed in monitoring wells.
Sl_Jrf|C|f'il Soil/Sediment No. NA Yes 2¢
Migration
Dissolved-phase Migration Yes. Groundwater impacts have been
observed in one set of monitoring wells, and Yes/No Yes 2a,b, e
several Geoprobe™ test holes.
Volatilization Yes. Soil data can be used to model See
o Yes No .
volatilization. Appendix C
Wind Er03|_on gnd _ No. NA Yes 1d
Atmospheric Dispersion
Exposure Pathways
Human Exposure Pathways
- T -
Dlrgct _Contact with Surface No. NA Yes 3b
Soil (site worker)
Direct Contact with Yes. Subsurface soil and groundwater data
Subsurface Soil or have been collected at the site. ves/No Yes 3b
Groundwater (future
construction worker)
Groundwater Consumption Yes. Groundwater impacts have been
X ; - i Yes/No Yes 3b
(future off-site resident) observed only in one set of monitoring wells.
Direct Contact with Surface Yes.
Water (recreationalist or No Yes 3a,c
subsistence receptor)
Direct Contact with Sediment Yes. Sediment data has been collected at
(recreationalist or subsistence | the site. Yes/No Yes 3a,¢c
receptor)
Ingestion of Biota Yes. Sediment data has been collected at
(recreationalist or subsistence | the site and can be used in bioaccumulation Yes/No Yes
receptor) modeling
Ecological Exposure Pathways
Direct Contact with Surface Yes.
2 . No Yes 3a, c
Water” (aquatic receptor)
Direct Contact with Sediment® | Yes. Sediment data has been collected at
. . Yes/No Yes 3a,¢,d
(aquatic receptor) the site.
Ingestion of Biota (food web; Yes. Sediment data has been collected at
aquatic receptor) the site and can be used in bioaccumulation Yes/No Yes 3a,c
modeling
Direct C_ontact with Soll No. NA Yes 3b
(terrestrial receptor)
Ingestlc_)n of Biota (food web; No NA Yes 3b
terrestrial receptor)
! Human and terrestrial receptor soil direct contact includes dermal contact, incidental ingestion, and inhalation of
particulates from wind erosion.
2 . . o
Aquatic receptor exposure to surface water is by respiration.
3 Aquatic receptor sediment direct contact includes dermal contact, ingestion, and respiration.
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Table 5-1 Conceptual Data Quality Objectives for St. Maries Creosote Site

State Problem

The St. Maries Creosote Site was used as a wood treating site, and soil, groundwater, surface water, and sediments have been affected. A cost-
effective remedy that is protective of human health and the environment needs to be defined. This will include further defining the nature and extent of
contamination, migration pathways, exposure scenarios, and appropriate remedial actions.

DQO Team

Carney Products Co., City of St. Maries, USEPA, Coeur d’Alene Tribe, Marten Brown, and RETEC.

Principal Study
Question

Determine whether Site contamination poses unacceptable risk to human health and the environment and requires further consideration or a response
action, or recommend that no further investigation is necessary. Determine where COCs (refined from COls and COPCs in the Risk Assessment)
exceed ARARs and cleanup levels for the Site and where remedial action is required. Currently, sufficient data are not available to characterize
contaminant extent and to select a remedial action based on the historical investigation data.

Decision Statement #1

. Where do COls exceed risk-based screening levels and background levels?

Investigation Objective

Preliminary Inputs to the Decision *

Decision Rule

a) Determine if Historical
and New Data Is of
Sufficient Quality.

Environmental Site Reconnaissance and Historical
Review (EMCON, 1998);

Limited Removal Assessment Report (E&E, 1999);

Removal Site Assessment and Removal Action Reports
(EMCON, 1999);

Integrated Assessment Report (E&E, 1999); and
Integrated Assessment Addendum (E&E, 2000).

Data Conditions: If data meet the requirements of data adequacy as
defined below, then the data will be used to quantitatively evaluate further
decision rules:

® The suite of analytes are comprised of COls that represent the potential
site contaminants;

Data meet QA/QC requirements defined in the QAPP;

Detection limits are sufficient for comparison to relevant screening level
criteria, where achievable;

e Sufficient data exist to evaluate each potential exposure pathway
identified in the CSM; and

® An adequate number of samples are collected to spatially evaluate the
nature and extent of risk.
Data not meeting these criteria may continue to be used qualitatively.

b) Select Screening
Levels.

Relevant screening levels.?

Ruling: If screening levels are relevant to management in USEPA Region 10
and/or in Tribal land areas, then they will be applied.

c) Define Background.

Samples for surface soils, groundwater, surface water,
and sediments collected from local upgradient/upstream
areas that are not impacted by Site activities.

Ruling: If the detection limits are acceptable and locations reasonable based
on Site knowledge and history, then the background COI concentration will
be statistically determined from the data set (collected between 1998 and
2003).

d) Assess Surface Soil
Quality.

Surface soil samples in the former treating, potential
drippage, and surrounding areas.

Ruling: If surface soil concentrations are below screening levels and
background, then surface soil is not a risk and will not be considered further.
If above, the COI will be carried forward in the baseline risk assessment.
Data will be used to define lateral extent.

D:\Documents and Settings\Holly H. Jacobs\My Documents\Marten Brown\Tables\DataGapsThbls.doc

Page 1 of 7




Table 5-1 Conceptual Data Quality Objectives for St. Maries Creosote Site

Decision Statement #1. Where do COls exceed risk-based screening levels and background levels?

Investigation Objective Preliminary Inputs to the Decision * Decision Rule
e) Evaluate Lateral and e  Subsurface soil Impacts in other directions have been Ruling: If subsurface soil concentrations are below screening levels and
Vertical Extent of defined: background, then subsurface soil is not a risk and will not be considered
Subsurface COls in Soil ) ' ) ) further. If above, the COI will be carried forward in the baseline risk
Towards the River. ® Soil test holes on the north side of the Former Treating assessment. Data will be used to define lateral extent.
Area toward the river. Appropriate depths will be
determined prior to initiation of field activities; and
® Deep boring near source area.
f) Further Evaluate the e  Collect riverbank cores up to 500 feet downstream of Ruling: If riverbank soil concentrations are below screening levels and
Extent of COls Riverbank Source Area. background, then riverbank soil is not a risk and will not be considered
Soils. further. If above, the COI will be carried forward in the baseline risk
assessment. Data will be used to define lateral extent.
g) Further Evaluate the e Install groundwater monitoring wells near periphery with Ruling: If groundwater concentrations are below screening levels and
Extent of COls in 10-foot screen intervals: background, then groundwater is not a risk and will not be considered further.
Groundwater. ) . If above, the COIl will be carried forward in the baseline risk assessment.
¢ Collect groundwater quality samples during wet and dry Data will be used to define lateral and vertical extent.
season. Collect surface water samples at the same time | Ryjing: If site COI concentrations are higher than screening levels or
near the sediment/water interface; and background concentrations, then study area soils and groundwater may be
® Determine if mobile DNAPL accumulates in wells. considered to be a source to surface water. The COIl potentially presents risk
to groundwater and surface water and is retained for further consideration
(see paragraph 2c).
h) Evaluate Surface e  Surface water samples collected near the sediment/water Ruling: If surface water concentrations are below screening levels and
Water Quality. interface for chemical testing. background, then surface water is not a risk and will not be considered
further. If above, the COI will be carried forward in the baseline risk
assessment.
Ruling: If the mean site surface water COI concentration is less than
background levels, then soil, groundwater, and sediments in the study area
(i.e., creosote-related source media) are not considered to be a source to
surface water. The COl is not considered to present a risk to surface water
and is eliminated.
i) Determine the e Collect surface sediment samples in a grid spacing Ruling: If sediment concentrations are below screening levels and
Horizontal and Vertical focusing on defining the boundary of previously delineated background, then sediment is not a risk and will not be considered further
Extent of COls in impacted area; and regarding toxicity. Bioaccumulation potential will be evaluated in the risk
Sediment. . o . assessment. If above, the COI will be carried forward in the baseline risk
® Collect subsurface sediment cores within the previously assessment. Data will be used to define lateral extent.
delineated impacted area to define the vertical extent of
COls.
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Table 5-1 Conceptual Data Quality Objectives for St. Maries Creosote Site

Decision Statement #2: What are the potential migration pathways for COls in soil, groundwater, NAPL, and sediment?

Investigation Objective

Preliminary Inputs to the Decision *

Decision Rule

a) What is the Source of
PAHs Observed in
Riverbank Soils? Are
They Primary (i.e.,
dumping) or Secondary
(i.e., migration)?

Sediment core profiles and riverbank surface and
subsurface soil samples; and

Upland test holes between the riverbank and the FTA.

Ruling: If free product and/or dissolved fractions are not present in sufficient
volumes at the depths and locations expected based on the understanding of
Site stratigraphy and flow patterns, then groundwater transport and NAPL
migration are not considered migration pathways to the St. Joe River. If
discrete mass at riverbank area is sufficient to be a source to the river,
observed impacts are from overland dumping.

b) DNAPL Mobility—Is
DNAPL Residual,
Stratigraphically
Trapped, or Mobile?

Monitoring for DNAPL accumulation in wells;

Physical characteristics of DNAPL such as viscosity,
density, and interfacial tension (if mobile DNAPL is
identified in sufficient volume to collect sample);

Characteristics of the soil matrix and pore space such as
soil water content, soil void space, capillary pressure, and
DNAPL saturation; and

Physical observations of soil samples and groundwater
samples.

Ruling: If DNAPL is mobile, then migration of DNAPL will be considered an
ongoing pathway and appropriate remedial options will be considered. If
DNAPL is residual with in-place stable chemistry, then mobile DNAPL
migration pathways will not be addressed as part of the remedy.

¢) Characterization of
Site Geology and
Hydrogeology.

Delineation of the
Dissolved-phase
Migration Pathway.

Physical testing of subsurface soil and sediment samples;

Install piezometer(s) in the intermediate interbedded sand
and silt layers;

Collect monthly water level data for 1 year in piezometers,
monitoring wells, and surface water;

Aquifer testing to determine hydraulic conductivity;
Review of nearby deep well logs; and
Evaluate groundwater quality and temporal trends in

groundwater by collecting seasonal groundwater samples.

Ruling: If observed geologic and hydrogeologic characteristics can be used
to eliminate potential COl migration pathways, then these pathways will be
eliminated from further consideration or study.

Ruling: If the water level data evaluation does not indicate water movement
in a particular direction, then migration in this direction is not a significant
pathway.
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Table 5-1 Conceptual Data Quality Objectives for St. Maries Creosote Site

Decision Statement #2:

What are the potential migration pathways for

COls in soil, groundwater, NAPL, and sediment?

Investigation Objective

Preliminary Inputs to the Decision *

Decision Rule

d) Evaluate

Ruling: If the evidence indicates that COls are below relevant screening

®  Groundwater and river level elevations; ; e ’ |
Groundwater-Surface ) o levels, then there is not a significant interaction between groundwater and
Water Interaction. ® River flow characteristics; surface water, and this migration pathway is eliminated from further
®  Groundwater flow characteristics; consideration. If above, then a weight-of-evidence approach will be used for
D_etermine Potential e Possible use of simple fate and transport modeling; and eval_uation. The weight-of-evidence approach includes data SL_Jch as geologic
Migration of Groundwater ) ) ] ) profiles, transport models, groundwater levels, and concentrations; COI
to the River. ® Possibly surface water chemistry adjacent to sediment. concentrations detected in upland wells (near the top of bank); COI
concentrations detected in subsurface riverbank soils and nearshore
sediment cores from expected depths; and surface water concentrations.
Ruling: If soil and groundwater concentrations in the area between the
Source Area and the river are below screening levels, then this is not a
significant migration pathway.
e) If COls E_xist in e  Flood frequency and effects: Ruling: Based ona Weight-of-evidenc_e approz_ich usi_ng aerial phptog_raphs,
Surface Soil, Are They . o riverbank core profiles, visual observations during spring floods, historical
Present at Levels That ® Upland soil characteristics; document reviews, Site interviews, and upland soil profiles, if these data do
Could Impact Surface ® Surface soil concentrations; not show evidence of overland surface flow back towards the river, then this
Water During Flood e Riverbank soil profiles: pathway is (_eliminated fr_om fu_rther consider_atiqr_l. _
Events? ) o Ruling: If riverbank soil profiles show no significant accumulations of
® River flow characteristics; and recently mobile material from flood events based on physical stratigraphy and
Is There Transport of ®  Aerial photographs. chemical testing, then flooding is not a significant migration pathway.

Surface Soil COls During
Flood Events?

Does Seasonal Flooding
Affect the Water Table
and Groundwater Flow?

Ruling: Using average surface-weighted surface soil samples collected from
upland areas, if the concentrations that partition into surface water during
estimated flood events are below relevant screening levels, then the
exposure and migration pathway is not significant.

f) If COls Exist in Surface
Soil, Are They Present at
Levels That Could
Present a Risk via Wind
Erosion and Atmospheric
Dispersion?

Upland soil characteristics;
Surface soil concentrations; and
Risk assessment.

Ruling: If results indicate that this migration pathway is not significant, the
pathway will be considered further.

Decision Statement #3:

Are human and ecological receptors at risk no

w or in the future from COIs?

Investigation Objective

Preliminary Inputs to the Decision’

Decision Rule

a) Characterize Exposure
Pathways.

Inputs described above.

Ruling: If groundwater has the potential to migrate to surface water and
sediments but these levels are low or not bioavailable, then this is not an
exposure pathway.
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Table 5-1 Conceptual Data Quality Objectives for St. Maries Creosote Site

Decision Statement #3:

Are human and ecological receptors at risk now or in the future from COIs?

Investigation Objective

Preliminary Inputs to the Decision*

Decision Rule

b) Determine Upland
Ecological Risk and
Human Health Risk.

Evaluate Risk via Direct
Contact with Soil and

Surface soil samples;
Evaluation of groundwater use patterns by humans;

Install reliable groundwater well at depth of usable quality
and collect samples;

Ruling: If the 95% UCL of COI concentrations in soil and groundwater are
below relevant screening Ievels,2 then the COI will not be carried forward in
the risk assessment.

Ingestion of Groundwater ®  Groundwater data from new and existing wells; and
Pathways. ® Terrestrial habitat characterization (no new data) and

bioaccumulation modeling.
C) Dete_rmine_ In-water e Habitat characterization in the vicinity and downstream of Rl_JIing:_ If there is not sensitivg _hab_ita_t within 500 fe_et of the st_udy area, _then
Ecological Risk and the Source Area: this habitat and the receptors living in it are not considered at risk. If habitat
Human Health Risk. ) ' . ) exists, receptors will be considered in the risk assessment.

Surface sediment and surface water chemistry data; Ruling: If trophic transfer is not considered a significant risk pathway, then
Evaluate Risk via Surface sediment toxicity tests to benthic organisms; sediment toxicity results will override sediment COI concentrations. If trophic
Icr:lgr(]etsatlc(in;ir[])de::rgild chain Develop trophic transfer and food web model (no new Lrggjfer is a possible pathway, then a weight-of-evidence approach will be

' . samples); o . .

Pathways of Sediment, ] ples) ] ) ] Ruling: If surface water concentrations are below screening levels and
Surface Water, and ® Bioaccumulation and/or exposure risk modeling; and background, then this exposure pathway will not be considered further. If
Biota. e Evaluate risk based on weight of evidence. above, this exposure pathway will continue to be considered.
d) Are There Deleteri_ous e Visual description of bottom sediments; Rul?ng: If potential deleterious sqbstapces are present in surface bot_tom
Substances Present in e sur di N | d sediments, then the DQO team will define action levels for the deleterious
the Bottom Sediments uriace sediment samples; an substances.
that Adversely Affect ® Define a deleterious substance (e.g., wood waste).

Aquatic Biota?

Decision Statement #4:

Which feasible remedial technologies will cost-effectively protect human health and the environment?

Investigation Objective

Preliminary Inputs to the Decision *

Decision Rule

a) Determine Site Areas

Ruling: If results of the BLRA indicate an unacceptable risk to receptors,

X , ® Results of Rl and risk assessment. , . i
that Require Remedial then remedial technologies will be evaluated for the affected area and
Action. medium.
b) Physical Constraints ® Site observations. Ruling: If site access, community concerns, physical properties of the

for Implementing a
Remedy.

material, and/or other considerations preclude the feasibility of implementing
a remedial alternative, then this alternative will likely be eliminated during the
FS process.
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Table 5-1 Conceptual Data Quality Objectives for St. Maries Creosote Site

Decision Statement #4:

Which feasible remedial technologies will cost-effectively protect human health and the environment?

Investigation Objective

Preliminary Inputs to the Decision*

Decision Rule

¢) How Do Physical
Properties of Sediment
Influence Potential
Capping, Dredging,
Dewatering, and
Disposal Remedies?

Sediment core samples for MQOs such as geotechnical
testing (Atterberg limits, compressive strength, shear
strength, percent solids); and

Treatability and dewatering testing.

Ruling: Assuming that sediment concentrations are above cleanup levels
and require a remedial action, if the physical properties are not appropriate
for capping (i.e., compressive strength, percent), then capping will not be
considered or modified and other remedies such as dredging will be
considered.

d) How Do Physical
Characteristics of the
River Influence Potential
Capping and Natural
Attenuation Remedies?

River flow dynamics;
Scour modeling; and
Soft sediment thickness and bathymetry data.

Ruling: If the physical characteristics of the river result in significant scouring
of recently deposited sediment, then a capping and/or attenuation alternative
will not be feasible.

e) How Do
Sedimentation Rates
Influence Natural
Recovery in the St. Joe
River?

Bathymetry and soft sediment thickness to determine
areas of deposition in the St. Joe River;

Sediment cores for potential radioisotope dating in areas
of sediment deposition; and

River flow characteristics.

Ruling: If the sediment core profiles show that significant net accumulations
of cleaner sediment are occurring over time (i.e., burial of contaminated
sediment) and localized areas are not subject to scouring from storm events,
then specific areas contained within the St. Joe River may be feasible for
natural recovery.

f) Determine Soil
Characteristics to
Evaluate Soil Remedial
Technologies.

Soil characteristics such as grain size; and

Possible treatability testing to further evaluate
bioremediation.

Ruling: If physical properties of the material and/or other considerations
preclude the feasibility of implementing a remedial alternative, then the
alternative will likely be eliminated during the FS process.

g) Determine NAPL
Characteristics to
Evaluate Remedial
Technologies.

Viscosity versus temperature testing;
Other NAPL properties (density, composition); and

Possible treatability testing to further evaluate enhanced
steam recovery and electrical heating.

Ruling: If DNAPL properties of the material and/or other considerations
preclude the feasibility of implementing a remedial alternative, then the
alternative will likely be eliminated during the FS process.

h) What Effects Would
Potential Remedies Have
on Groundwater
Migration and NAPL
Transport?

Aquifer hydraulic properties; and
Possible fate and transport modeling (no new data).

Ruling: Assuming the groundwater migration to the river is a significant
pathway, if a groundwater containment system significantly alters
groundwater migration, then the altered groundwater flow directions will be
evaluated in the remedy selection process.

i) Determine Subsurface
Conditions to Evaluate
Natural Attenuation.

Characterize electron acceptors, biodegradation products,
and field parameters in groundwater; and

Possible treatability testing if further evaluation is
necessary.

Ruling: If results indicate that contaminants are not significantly degrading
by naturally occurring processes, then natural attenuation will likely be
eliminated as a remedial technology during the FS process.
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Table 5-1 Conceptual Data Quality Objectives for St. Maries Creosote Site

Define Study

The SOW defines the study area for the St. Maries Creosote Site as “the former wood treating facility and the river immediately north of the treating facility.
The study area boundaries will be expanded if, during the RI, contamination is detected at the current study area boundaries.” For surface soil, the study
area includes the upper 1 foot of soil in areas contained within the property boundary. For groundwater, the study area includes the upper and lower
aquifer down to depths of non-contaminated groundwater. Laterally, the study area is initially confined to within the property boundaries. For surface
water and surface sediments, the lateral extent of the study area is initially defined as 500 feet upstream (for background) and 500 feet downstream (for

Boundaries transport) of the potential source area including the riverbanks. For subsurface sediments, the vertical boundary area is when unimpacted sediments are
encountered. The study area boundary for biological components will include literature values for water, potatoes, fish, and birds and toxicity tests for
surface sediments contained within the 500-foot perimeter study area. Final sampling locations will be determined in the field by qualified field personnel;
locations will be selected to maximize our understanding of the Site CSM and presence and extent of COls.

Notes:
1. Data Quality Objectives Process for Hazardous Waste Site Investigations, USEPA, 2000. EPA QA/G-4HW Final, and Guidance for Data Quality Objectives Process,

2.

USEPA, 1994.

Relevant screening levels (in order of comparisons) for COI protection of human or ecological health are based on the following hierarchy per media:

Soil

Relevant screening criteria for soil if above the PQL:

a. USEPA Region 9 Screening Levels for the protection of groundwater (dilution attenuation factor 1) (USEPA, 2000);

b. Concentrations for residential exposure; (risk-based concentrations [RBCs] adjusted to a 0.1 HI for non-carcinogens); and

c. Concentration that ensures protection to terrestrial receptors.

Groundwater — Human Health

d. State and/or Tribe Water Quality Standards;

e. USEPA Region 9 Screening Levels for the protection of Tap Water/Drinking Water;

f.  Concentrations for residential exposure (RBCs adjusted to a 0.1 HI for non-carcinogens based on the residential ingestion of groundwater); and

g. Practical quantitation limits (PQLS).

Surface Sediment — Human Health (adapted from human health criteria applicable to soils)

h. USEPA Region 10 RBCs, adjusted to 0.1 HI for non-carcinogens; and

i. PQLs.

Surface Sediment — Ecological Health

j- Low Screen: (1) Ontario, Canada Ministry of Environment Lower Effect Level (LEL); (2) Lowest of ARCS (Assessment and Remediation of Contaminated
Sediments) Hyalella azteca Probable Effect Level (TEL) as presented in Ingersoll et al. (1996); and (3) OSWER SQB;

k. High Screen: (1) Ontario, Canada Ministry of Environment Severe Effect Level (SEL); (2) Washington proposed FSQV (Freshwater Sediment Quality Values); and
(3) if the benchmarks are lower than the PQL, the PQL becomes the screening benchmark.

Surface Water — Human Health

I.  Coeur d’Alene Tribe Water Quality Standards for Surface Water (protection of aquatic organisms, human health direct consumption, and fish consumption)
(USEPA, 2000);

m. USEPA Maximum Contaminant Levels (MCLs); and

n. PQLs.

Surface Water — Ecological Health

0. Coeur d’'Alene Tribe Water Quality Standards for Surface Water (protection of aquatic organisms, human health direct consumption, and fish consumption)
(USEPA, 2000);

p. Lowest of National Ambient Water Quality Criteria — Acute or Chronic (NAWQC-CCC) (adjusted for hardness as appropriate).

Note: If screening criteria are not available, PQL will be the screening criteria.
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Table 8-1 St. Maries Creosote Site Data Gap Assessment

Data Gap

Steps to Address Data Gaps

Site Characteristics

Upland Ecological Risk

Terrestrial habitat characterization.

In-water Ecological Risk

Research and inspection of habitat and habitat use to develop the food web model.

Upland Health Risk

Groundwater use evaluation.

In-water Human Health Risk

Research and inspection of consumption and use habits to develop the food web model.

Site Conditions

Accessibility, stability of slopes and structures, extent of debris, navigational needs, feasibility of
staging areas by visual inspection.

Soil Data

Surface Soil and Source
Definition

Surface samples and COI analysis in source area and potential drippage areas (railroad tracks
and roads near the treating area), and the area near GP-25.

Vertical Extent of Soil
Impacts

Deep soil boring in source area drilled by conservative methods.
Deep borings located on the periphery of the plume (including near GP-25). Limited COI
analysis, grain size analysis.

Vertical Extent of Soil
Impacts Between Source
Area and River (upland)

Soil borings extending to the depth of the riverbed. Limited COI analysis.

Extent of Soil Impacts Along
Riverbank

Borings to determine vertical and lateral extent of impacts. COIl and grain size analysis.

Characterization of Site
Geology

Collect grain size data to evaluate physical characteristics of soil. Estimate bulk density and
porosity from literature values. Review regional well logs to delineate deeper geologic units.

Affects of Flooding

Inspection for physical signs of disturbance and depositional patterns, historical river information,
and physical characteristics of bank soils (Atterberg limits, shear strength, bulk density, grain
size).

Groundwater Data

Extent of Groundwater
Impacts

Installation of additional groundwater monitoring wells with 10-foot screen intervals.

Groundwater Chemistry

Groundwater analysis of potential electron acceptors (oxygen, iron, nitrate, manganese, and
sulfate) and potential metabolic byproducts (methane, carbon dioxide, ferrous iron, nitrogen,
dissolved manganese, and sulfide). Field parameters measured during sampling that can also
aid in the evaluation of natural attenuation processes include pH, redox potential, temperature,
conductivity, turbidity, and dissolved oxygen.

Evaluation of Groundwater
Quality and Temporal
Trends

Groundwater quality data with low detection limits during different seasons.

Groundwater-Surface Water
Interaction

Groundwater and surface water level monitoring, over a long enough period to identify seasonal
trends.

Characterization of Site
Hydrogeolog_;y

Collect hydraulic conductivity data and water level measurements to characterize groundwater
flow.

DNAPL Data

DNAPL Characteristics

Presence of mobile product, residual saturation, density, viscosity, and chemical composition.
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Table 8-1 St. Maries Creosote Site Data Gap Assessment

Data Gap

Steps to Address Data Gaps

Surface Water/Sediment Data

Extent of Sediment Impacts

Horizontal — data where detection limits exceed screening levels.
Vertical — understand the extent of vertical impacts.

Sediment Characteristics

TOC, grain size, ammonia/sulfides, bathymetry, sedimentation rates, geotechnical properties.

Magnitude of Surface Water
Impacts

Surface water quality data with low detection limits (including background).
Surface water at sediment-water interface (either seep samples or samples at the sediment-
water interface whichever is accessible).

Sedimentation Rates

Inspection of sedimentation pattern in cores. Potential analysis of sediment to determine rates
of deposition.

In-water Ecological Risk

Surface sediment toxicity to benthic organisms (with chemistry analysis). Also assess presence
of deleterious substances.
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Appendix C

Analysis of the Volatilization Exposure Pathway Summary of
Naphthalene Risks from Inhaling Ambient Air VOCs

Inhalation of compounds volatilized from soil into ambient air is a potential
exposure pathway for industrial workers at the St. Maries Creosote Site.
Semivolatile organic compounds (SVOCs) are the primary COIl in creosote,
and naphthalene is the most volatile of the SYOCs. As such, the chemical of
concern for this pathway is naphthalene. The maximum naphthalene
concentration reported for Site soil is 12,000 mg/kg (riverbank sample).
Concentrations in soils (all depths) from the upland area range from less than
0.3 mg/kg to 2,830 mg/kg. To quantitatively evaluate this pathway, a
chemical-specific volatilization factor (VF) from surface soil to ambient air
must be calculated. As presented in Table C-1, the VF calculation takes into
account a dispersion factor (Q/C), which is specific for the ambient conditions
and source dimensions of the Site.

At this site, the naphthalene concentrations were found to be greater than the
saturation limit in soil (Csat) for naphthalene, which is calculated to be 375
mg/kg. According to USEPA’s 1996 Soil Screening Guidance: User’s
Guide, “ Csat values represent chemical-physical limitsin soil. Since the Csat
represents the concentration at which soil pore air is saturated with a
contaminant, volatile emissions reach their maximum at Csat. In other words,
at Csat concentrations, the emission flux from soil to ar for a chemical
reaches a plateau. Volatile emissions will not increase above this level, no
matter how much more chemical is added to the soil (USEPA, 1996)”. Based
on this concept, concentrations above the Csat (375 mg/kg) will not lead to
increased vapor emissions to ambient air above what would be expected at
Csat concentrations.

As a conservative measure, inhalation risks for naphthalene were calculated
using the soil saturation concentration of 375 mg/kg. The calculation assumes
a 200- by 200-foot source area is fully saturated with naphthalene. Site data
and observations indicate that soil concentrations are much lower over most of
the area. Site workers generally spend 8 hours per day working across the
whole facility. The workers spend approximately 0.02 percent of their time (4
hours per month; reasonable maximum estimate) in the 200- by 200-foot
impacted area. As the Site lies in a floodplain, more concentrated use of the
Site, or construction of buildings is unlikely. Given these conservative
assumptions, the resulting noncancer risk for an outdoor industrial worker
who is exposed to affected soil at the site for 8 hours per day is 0.016, which
is less than the acceptable target hazard quotient (HQ) of 1.0. Therefore, it is
believed that this exposure pathway does not pose a risk for the outdoor
industrial worker.

MARB1-15656-210 C-1
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