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1.0 INTRODUCTION

1.1 GENERAL

This Remedial Investigation/Feasibility Study (RI/FS) work plan has
been developed for the Columbia Mills site (Registry.#738012) located in
Minetto, New York. The work plan has been based on information obtained
during previous site investigations which were performed under the
authorization of Bond, Schoeneck & King, attorneys for the former owners
of the Columbia Miils site. The work plan has been developed based on
United States Environmental Protection Agency (USEPA) guidance on RI/FS
work plan preparation and New York State Department of Environmental
Conservation (NYSDEC) guidance on selected portions of the RI/FS
process,

This work plan for the Supplemental Remedial Investigation is
submitted in compliance with paragraph II, page 4 of Order On Consent
#A7-0161-88-12, dated February 20, 1989. A separate work plan for
conducting Interim Remedial Measures at the site is submitted as a
separate document.

1.2 SITE BACKGROUND

Columbia Mills, located in Minetto, New York (Figure 1-1) was a
manufacturer of cloth and vinyl products from 1887 until the plant
¢losed 1n’}21§: After the plant ceased to operate, it was sold to
Columin Development Corporation, who initiated salvage operations,

During the salvage proceedings, asbestos {(from pipe wrappings and other
sources) was left exposed and buried in rubble and in remnants of the
buildings left on the site. Due to economic reasons, the salvaging
ended prematurely, and Columin defaulted on_property taxes. Ownership

of the site transferred jointly to the County of Oswego and the Town of
1Lle transt iLtly 1o 1n unty of Uswego and
Minetto.

1069-02-1 ‘ 1-1
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In its present state, the site consists of approximately 10 acres
of standing structures, partially and completely demolished buildings
and rubble and approximately 90 acres of undeveloped property, which

includes several ponds, streams and the plant's former landfill (Figure
1-2}.
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2.0 PROJECT OBJECTIVES AND RATIONALES
2.1 PURPOSE OF REMEDIAL INVESTIGATION/FEASIBILITY STUDY

The purpose of this RI/FS is to present a systematic approach
to identify the following:

a. The site-specific remedial response objectives,

b. Applicable remedial technologies, and

c. The procedures needed to collect sufficient data to adequately

evaluate the remedial action alternatives.
This approach leads to concurrent performance of the RI and FS portions
of the report so that the FS data can be continuously evaluated and, if
required, the RI activities modified accordingly.

The results of the RI/FS will be the selection of a preferred
remedial action alternative which will achieve the cleanup criteria
established and be cost-effective. The information contained in the
RI/FS will be in sufficient detail to allow preparation of the
conceptual design of the preferred remedial action alternative.

2.2 RI/FS PROCESS

The basic components of the RI/FS process were formulated under the
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) of 1980, commonly known as Superfund. Some modifications to
this process resulted under the new provisions contained in the
Superfund Amendments and Reauthorization Act {SARA) of 1986. The basic
components of the RI/FS process, however, have remained the same. The
RI continues to serve as the mechanism for collecting data for site and
waste characterization, and for conducting treatability testing as
necessary to evaluate the performance Eand cost of the treatment
technologies. The FS continues to serve as the mechanism for the
development, screening and detailed evaluation of potential remedial
alternatives.

1069-02-1 2-1



To be most effective, the RI and FS should be conducted in an
interactive and diterative manner, Data collected during the RI
influence the development of remedial alternatives in the FS which, in
turn, affects data needs, the scope of treatability studies and
additional field investigations. Two concepts are useful to understand
the phased RI/FS. First, data can be collected in several stages.
Initial data collection efforts are usually limited to developing a
general understanding of the site; as the site is better characterized,
subsequent site data collection can focus on filling data gaps. Second,
this phased sampling approach encourages identification of key data
needs early in the process to ensure that data collection is directed
toward providing the necessary information to select a remedial action.
In this way, the overall site characterization effort can be continually
scoped to minimize the amount of data and maximize data quality. At the
Columbia Mills site, the initial data collection phase and subsequent
site data collection have been ongoing for several years.
Development of this work plan was based on the following USEPA
Guidance documents relative to RI/FS preparation:
- Guidance on Remedial Investigations Under CERCLA,
EPA/540/G-85/002, June 1985,

- Guidance on Feasibility Studies Under CERCLA,
EPA/540/6-85/003, June 1985.

- Guidance For Conducting Remedial Investigations and
Feasibilitv Studies Under CERCLA, OSWER Directive 9355,3-01,
Draft, March 1988.

Further guidance was obtained from the existing USEPA requlations
on the National Contingency Plan (NCP)} (40 CFR Part 300) and the
proposed revisions to the NCP {53 FR 51394-51520, December 21, 1988).

2.3 WORK PLAN RATIONALE

The work tasks included in this work plan are intended to provide
information to fill data gaps that have been identified, to determine

1069-02-1 2-2



future data needs, to identify the quality of the data required and to
determine what steps will be taken to satisfy the data requirements for
the risk assessment and evaluation of the alternatives. The RI/FS will
need to identify the migration and exposure routes and potential
receptors for any contamination Jleaving the site. The following
subsections present additional information regarding these items.

2.3.1 Possible Contaminant Migration Factors at the Columhia Mills
Site Include:
- Infiltration of precipitation into contaminated subsurface sgil

and ultimately into the shallow ground water.

- Migration of contamination from the shallow aquifer into the
bedrock aquifer in areas where the lodgement till layer is
thin.

- Discharge of contaminated ground water into surface water
bodies.

- Leaching of contaminants into surface water due to the
disposal of contaminated material in the surface water.

- Migration of volatile organics through the vadose zone in the
form of soil gas.

- Migration of contaminants via surface water and sediment
movement.

2.3.2 Potential Exposure Routes

Possible exposure routes include dermal contact with contaminated
soils, sediments and surface waters; ingestion of contaminated soils,
sediment, surface water and ground water; inhalation of vapors, gases,
volatile organics and contaminated dust; and inhalation of asbestos in
the main plant area.

2.3.3 Potential Receptors

Potential receptors include fish and wildlife on site, nearby
residents, surface water users, people using ground water for potable or
non-potable uses or unauthorized personnel entering the property.

1069-02-1 2-3



2.4 DEVELOPMENT OF PRELIMINARY REMEDIAL ACTION ALTERNATIVES

2.4.1 General

Remedial action objectives should be identified for each
contaminated medium and a preliminary range of remedial action
alternatives and associated technologies should be identified. The list
of alternatives should be a general classification of potential remedial
actions based on the initially identified potential routes of exposure
and associated receptors. Alternatives for remediation are developed by
assembling combinations of technologies, and the media to which they
will be applied, irto alternatives that address contamination on a
site-wide basis or for an identified operable unit.

2.4.2 General Response Action

Based on previous investigation activities at the Columbia Mills
site, the following remedial action objectives have been identified:

- Further define the nature of contamination (i.e. principal
contaminants, transport media, horizontal and vertical
extent}.

- Identify the possible populations at risk and potential
exposure levels (baseline risk assessment).

- Identify applicable or relevant and appropriate requirements
{ARARs ).

- Establish and screen response actions consistent with results
of the baseline risk assessment.

- Evaluate remedial action alternatives and select a recommended
alternative to meet site clean-up criteria.

General response actions that may be taken to satisfy the remedial
action objectives can be considered in terms of the goals of abatement
and restorations Abatement as a goal refers to the application of
methodologies which will aid in preventing contaminant migration into
the various environmental medial (air, surface water, ground water).
Restoration as a goal refers to the restoration of the various media to
their normal quality, usually by removing or containing the source of

1069-02-1 2-4



contamination and renovating the contamirated media. Some of the
abatement methodologies are more thorough in their approach to source
abatement than others. The more thorough an abatement strategy is, the
areater the possibilities are for relatively minor restoration measures.
The effectiveness of a particular methodology in controlling contaminant
migration is the principal measure of the viability of that methddo]ogy.
However, other factors must be considered as well before decisions are
made with regard to implementation of any methodology. These inciude
minimization of immediate danger, the cost-effectiveness of possibie
remediation measures and how the methodology will work with other
methodologies being utilized at the site.

Remedial methodologies can be broken down into three categories, as
follows:

1. In-situ treatment methodologies.

2. Source removal methodologies.

3. Source control methodologies.

2.4,2.1 In-Situ Treatment Methodologies
In-situ treatment methods involve the reduction or elimination of

the threat that certain wastes pose to water and air quality by altering
the physical or chemical make-up of the wastes. Varieties of in-situ
treatment technologies for contaminated soil include solution mining,
neutralization/detoxification, and microbial degradiation. The
development of each in-situ treatment is site and situation specific,
depending very heavily on the type of waste to be treated. Waste types
at the Columbia Mills site have been defined in previous investigations
and are described in Section 3.0 of this work plan.

The metallic wastes in the drum disposal area have been shown to
have minimal rates of migration. These migration rates may be even
further reduced by chemical neutralization or fixation. 5

The volatile organics still present in the areas of the p1anf where
tasks were removed could be remediated by vacuum extraction whereby the
vapors are pumped from the vadose zone and captured on activated carbon.

™
]
N
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2.4.2.2 Potential Source Removal Methodologies

One way to abate the sources of contamination at the site is to
remove them by excavation. The excavated material can be handled by
off-site disposal, whereby the waste is shipped to either a permitted
hazardous waste facility or to "a solid waste management facility
depending on the hazardous or non-hazardous nature of the material. All
excavated material would need to be replaced with clean soils to
maximize future site utilization,

The excavated material could also be disposed of by on-site
containment. This disposal method assumes that a secure facility could
be constructed on another portion of the Columbia Mills site. The
excavated portion of the site would be backfilled with clean soil to
permit site reuse,

On-site incineration {by low temperature thermal treatment) could
also be utilized to handle the excavated soil that is contaminated with
organic material. The residue remaining after the process has destroyed
the organic constituents could be either returned to the excavation
areas or it could be used to cap other areas on-site. Suitable emission
controls would have to be incorporated into the design.

Volatile organic contaminant removal can also be achieved by vacuum
extraction of soil gas.

2.4.2.3 Potential Source Control Methodolgies

Abatement of contaminant migration can also be achieved by
controlling the source of contamination. Methodologies for source
abatement 1involving control of the waste Source could conceivably
require additional measures to restore ground water quality. However,
by instituting thorough control regimes it is feasible that relatively
minor measures, such as ground water monitoring, would be sufficient.
The options applicabie to the Columbia Mills site fall under the heading
of physical containment of the wastes. Methods for physically
containing the sources on the site include:

(1} Surface capping with low permeability materials to minimize

the infiltration of precipitation through the waste and thus

1069-02-1 _ 2-6



greatly reduce the migration of contaminants into the
underlying ground water., 1In order to effectively mitigate
ground water contamination, the low permeability cap must be
designed to prohibit run-on of surface water, avoid ponding on
the cap surface, encourage run-off of precipitation falling on
the surface and support vegetative cover-that will maximize
evapotranspiration.

{2} lLateral migration barriers (e.g., slurry walls) inserted into
the site in a pattern that surrounds the waste deposits. To
be effective these barriers should be anchored into an
underlying layer of low permeability soil such as Todgement
till. These physical barriers are often used in conjunction
with a low permeability cap.

2.4.2.4 Ground Water Restoration Considerations

A1l of the abatement methodologies mentioned may also require
restoration of ground water. Whether or not ground water restoration is
required, the degree of restoration that is needed; and the type of
treatment required are dependent on the level of the source abatement
regimes instituted and the type of contaminants involved. Most ground
water restoration methodologies include extraction of the ground water
for treatment purposes. Whether the extraction is attained through
pumping wells, collection trenches or other infiltration means is
dependent on the hydrogeologic characteristics of the contaminated media
at the site.

2.4.3 Remedial Action Alternatives

The following is a list of preliminary remedial action alternatives
that may be applicable for the Columbia Mills site. Since the main
source of wastes is the drum disposal area, the !general classification
of the alternative reflects the disposition of the wastes in the drum
disposal area.

(1) MNo Action Alternatives.

(2) On-Site Containment Alternatives.

1069-02-1 . 2-7



(3)

1069-02-1

Excavate all waste and contaminated soil on-site for
burial in a new permitted Tlandfill which would be
constructed in a suitable part of the western portion of
the site. Ground water recovery and treatment would be
required in the four former underground storage tank
areas in the main plant area.

Excavate all waste and contaminated soil in the drum
disposal area only and deposit the material in a new
Tandfill constructed on site. The soil contaminated with
volatile organics in the main plant area would be treated
with vacuum extraction techniques. A mobile vacuum
extraction system would be utilized to allow reuse of the
same basic equipment in the four different areas. Ground
water extraction and treatment would be implemented as
necessary in the main plant area.

In-Place Containment Alternatives

a)

b)

Excavate contaminated soil in the main plant areas, treat
by aeration or by a low temperature thermal process to
remove the volatile organics and utilize this soil (along
with additional off-site material) to cap the waste areas
in the drum disposal area. Ground water recovery and
treatment in the main plant area would be required and
the stream in the drum disposal area would need to be
rerouted.

Use soil that has already been excavated from the four
former underground storage tank areas to cap as much of
the drum disposal area as possible, bring in additional
cap material as necessary, reroute the stream in the drum
disposal area and use vacuum extraction to treat the
remaining in place soils in the main plant area. Ground
water collection and treatment would be required in the
mair plant area.

2-8



2.5 DATA NEEDS

Off-Site Disposal Alternatives

a)

Ship all contaminated soil and waste material on site to

a hazardous waste landfill. Restore ground water quality
through extraction and treatment.

Excavate contaminated soil and waste material in the drum
disposal area and ship it to a secure hazardous waste
disposal facility. Used vacuum extraction to treat soil
in the main plant area that is contaminated with volatile
organics and ground water collection and treatment to
restore ground water quality.

Ship all contaminated soil and waste material on site to
a non-hazardous waste disposal facility. Ground water
collection and treatment would be required.

Excavate contaminated soil and waste material in the drum
disposal area and ship it to a non-hazardous waste
disposal facility. Use vacuum extraction to treat soil
in the main plant area that is contaminated with volatile
organics and ground water collection and treatment to
restore ground water quality.

The following data needs have been identified for the remedial
action objectives. The data needs are further defined in the ensuing

subsections.
Nature of contamination

Potential receptors, populations at risk and allowable

exposure levels

Applicable or relevant and appropriate requirements (ARARs)

Screening of alternatives

Data quality requirements

2.5.1 Nature of Contamination

The previous investigative activities at the site were aimed at
identifying the nature and extent of site contamination. However,
further data are required to complete the RI/FS process. The data

1069-02-1
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required to further define the nature of contamination will be generated

through performance of work tasks and will be used to:

Identify the leveis of contaminants present in each medium
(soil, ground water, air, etc.)

Further define the horizontal and vertical extent of
contamination is the soil and ground water

Determine the presence and extent of volatile organics
migration via the unsaturated zone {soil gas}.

Further define the direction and rate of ground water flow in
the shallow agquifer and in the upper portion of the bedrock
aquifer,

Further characterize the general subsurface geology, thereby
determining {1} the thickness and areal extent of the
lodgement till layer which separates the shallow and deep
(upper bedrock) aquifer; and (2) the natural subsurface soils,
and the occurrence of ground water and bedrock.

Further characterize the extent of waste deposits in the drum
disposal area.

2.5.2 Potential Receptors, Populations at Risk and Allowable

Exposure Levels

A natural resources investigation will need to be conducted to

assess potential fish and wildlife receptors. This information will be

used to aid in further defining populations at risk near the site.

Allowahle

receptors.

exposure levels need to be defined to help identify potential

2.5.3 Applicable or Relevant and Appropriate Requirements
The following requlations need to be reviewed to determine if they

are applicable to the site:

1069-02-1

Federal and State surface water quality standards
Federal and State drinking water standards

State ground water standards

OSHA permissible exposure limits

TSCA PCB cleanup levels
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2.5.4 Screening of Alternatives
The following types of data are needed to screen the remedial
action alternatives:

- Proven technologies for treatment and/or disposal of volatile
organics

- Current cost data

- Estimated quantities of contaminants to be remediated

- Pilot or treatability study resuits

- Site geology and soils information

2.5.5 Data Quality Requirements

The quality requirements for each type of data needed in the RI/FS
are summarized in Table 2-1.

1069-02-1 _ 2-11



TABLE 2-1

DATA QUALITY REQUIREMENTS

COLUMBIA MILLS RI/FS

Data Needed

Contaminant identification/
concentration levels for air,
soil, and ground water

Soil gas

Water level

Population information

ARARs

Acceptable risk clean-up criteria

Treatment technology evaluation
Estimated quantities of
contaminated media

Unit costs

Cost estimates

Data Quality Required

See Section 2 of QAPP.

GC: Detection levels of 10% of
Towest PEL for contaminants de-
tected on site,.

HNU: 1 ppm

+0.01 foot.

Most recent census and field
verification.

Existing regulatory levels.

ARARs when available; if ARARs
are not available:

- non-carcinoegens - no
appreciable risk of significant
adverse effect 7

- carcinogens - 107" to 107
lifetime excess cancer risk.

Actual remedial action data,
where available.

+20% of actual volume.

Vendor quotations and actual
costs from similar projects
preferred. Compendium costs
adjusted to current dollars.

+50% - 30% all in current year
dollars.



3.0 PREVIQUS INVESTIGATIONS

Calocerinos & Spina, Consulting Engineers (C&S) was retained in
1984 by Oswego County to evaluate the potential for site reuse. During
that preliminary investigation, several potential hazards were
identified in the main plant area (the 10 acre section) and in the drum
disposal area {the former landfill area in the 90 acre section),
including the following,

1. Underground storage tanks in the main plant area containing

potential product or residue.

2. Rusted and mostly empty drums, and cinders, ashes and other
plant wastes in the drum disposal area.

3. Abandoned drums and baes of chemicals in remnants of the
buildings in the main plant area.

4. Due to the absence of site securitv measures to restrict site
access such as secure fencing, the site itself was a potential
hazard.

In order to evaluate potential contaminant sources in the main
plant area and drum disposal area relative to human health and the
environment, to improve site security measures, and to arrange for the
removal of the drums and bags of chemicals in the main plant, C&S was
authorized Bond, Schoeneck & King in 1985 to perform a Phase II site
investigation. o

Work tasks performed during the Phase Il investigation included:

1. Conducting geophysical surveys (electromagnetic terrain
conductivity and magnetic)

2. Excavating test pits —weos ~4EA

3. Drilling shallow test borings and installing monitoring wells
Sampling and analysis of soil, ground water, surface water and
sediment — ocwrum ArTA ) PomOS
Air monitoring

6. Calculatirg a Hazard Ranking System (HRS) Score
Writing a report detailing the results of the Phase II
investigation

1069-02~1 3-1
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Results of the Phase II investigation indicated that contamination
of the soil, surface water and shallow ground water by organics had
occurred in selected locations hydraulically downgradient of underground
storage tanks in the main plant area. In addition, there was metals and
organic contamination of the surface soil and metals contamination of
surface water and sediment in the drum disposal area. The HRS score was
calculated as 31.78 with component scores of 52.35 for ground water,
16.78 for surface water and 0 for the air route.

During the Phase Il study, site security was improved and actions
were undertaken to characterize and remove the abandoned containers of
chemicals in the main plant area.

Following review of the Phase II report by the MNew York State
Department of Environmental Conservation (NYSDEC), several meetings were
held to discuss the status of the site and additional work tasks which
should be performed. During these meetirgs it was decided that interim
remedial actions would be continued, or undertaken, while additional
work tasks were performed to obtain data to better define site
contamination and migration and more accurately calculate the site HRS
score. (AN

) T RMT
The interim remedial actions included the completion of the removal (PosT -

of the packaged chemicals in the main plant area. Interim remedial PHASE
actions also included removal of the underground storage tanks, the = )
contents and associated contaminated soil below and around the tanks,
and improving site security and Timiting potential exposure to wastes in
the drum disposal area.
The additional work tasks which were performed included:
1. Installation of three deeper wells on site which were used to
collect data on bedrock ground water auality, deeper ground
water movement and information for a recalculation of the site
HRS score,
2. Performing a domestic water well inventory in the vicinity of
the site to provide information on qround water usage for the
HRS score recalculation.

1069-02-1 3-2



3. Collecting samples from the tunnels and sewers, which are
located primarily beneath the main plant area, to define the
role of these subsurface conduits on shallow contaminant
migration.

4, Collecting air samples in and downwind of the main plant area
to determine if asbestos was being blown around in the main
plant area and/or offsite,

5. Collecting additional soil, sediment, surface water and
shallow ground water samples for analysis for an increased
list of parameters to provide additional informaticn on site
contamination and contaminant migration.

Although a supplemental Phase II report was originally intended to
be prepared at the conclusion of the expanded Phase II investigation, it
was determined that, since the reporting requirements would be similar,
a Remedial Investigation (RI) report would be prepared in lieu of the‘)
Supplemental Phase II report. Based on this decision, additional
sampling and analyses were requested by the NYSDEC and New York State
Department of Health. The additional sampling and analysis included
collection of ground water, surface water, sediment and soil samples for
analysis for the compounds on the Target Compound List.

The results of the interim remedial actions and the EEEEZBEESE IT

investigation were presented in a draft RI report which was submitted to -
the NYSDEC and the NYSDOH in October 1988. The results are summarized _/
in the following paragraphs.

Over 100 containers of chemicals in the main plant area were

cataloged, tested for basic chemical parameters and repacked in
preparation for transport and disposal. The containers were removed
from the site in the fall of 1987 and taken to an approved disposal
facility.

During the summer of 1988, gigbilunderground storage tanks were
removed from the site for 'disposa1 at an approved facility. The
underground storage tanks were removed from gbfgg_separate areas in the
main plant area. During excavation in a fggtzﬁpzﬁaif:_;ﬂﬁﬁi?"storage
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tanks were reportedly utilized, no tanks were found, but strong organic
odors were detected. Soil and water samples were collected from the
excavation for analysis.

Contaminated soil from two of the three other underground storage

tank areas was staged in piles Tlocated in a separate area of the site
for sampling, analysis and potential treatment or disposal. Samples
were also obtained from the walls and bottoms of the excavations in the
three former tank areas where tanks had been removed.

The results of the analysis indicated that soil contaminated with
organic compounds including toluene, TEEDXI,EEEXl.EEPQEEM?”d£9r ethyl

. e ———

benzene was present in all four excavation areas. Three of the five

soil piles contained low levels of organics, while the other two piles
contained slightly higher levels of organic constituents (total organic
compounds less than 100 ppm).

During June 1988, the accessible part of the most contaminated
portion of the drum disposal area was covered with a six-inch soil
blanket, and large trees were cut down and positioned to block access
points into this part of the site.

Three deep monitoring wells were installed in March 1987. ODuring
the drilling process it was noted that the relatively low permeability
lodgement ti11 layer, which underlies the shallow agquifer on site, is
thin in certain areas of the site. Results of the analysis performed on
ground water samples collected from a deep well installed in a
downgradient Tocation from one of the underground storage tank areas
revealed the presence of 1low Tlevels of organics, and metals (in
sufficient concentration to contravene Class GA ground water standards).

Apparently, contamination has migrated through the relatively thin

L T —— ————

Todgement ti1l layer below the underground storage tank area.

I S N [ e

No significant contamination has been detected in samples collected
from the deep monitoring well installed downgradient of the drum
disposal area.

Sixteen domestic water wells that are used for drinking water
purposes were located within the domestic water well survey area. There
were 178 dwellings surveyed and the response received totalled 154 (87
percent). The wells range in depth from eight to 75 feet below land

1069-02-1 ’ 3-4
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surface. Sixteen wells in the area are used for water supply purposes,

although none of the 16 wells could be considered to be located ?
hydraulically downgradient of site contaminant areas. /

Based on the deep ground water data, ground water quality analyses
of camples from shallow wells on site and the domestic well inventory,
the site HRS score was revised to 47.70, an increase from the score
calculated during the Phase II investigation. This elevated score
results from the presence of numerous wells in the area but, the scoring
formula does not reflect the fact that such wells are hydraulically
upgradient of the site,

No organics were detected in the storm sewer water samples and
relatively low metals concentrations were detected in the tunnel
sediment samples. Polychlorinated biphenyls (PCBs) were detected at
high levels in the soil collected in the basement of the Boiler House,
but no PCBs were detected in the tunnel sediment sample that was
collected in a downgradient location from the basement area. Therefore
migration of PCBs from the basement area sampled is considered
negligible.

-

PCBs were detected in one surface sample collected outside the /
J

Boiler Room. The source of this contamination is not known.

During August 1987, approximately 200 samples were collected from
the main plant area for analysis to evaluate the extent of
asbestos-containing materiais (ACM) on site. Asbestos was found
throughout the main plant area. ACM was present in pipe insulation,
wire insulation, transite board, roofing materials, boiler insulation,
debris piles, soil samples and floor sweepings. Two areas of major
contamination are the tunnels and the Boiler House. . Air sampling was
also conducted te monitor for asbestos. The results indicated asbestos
in the air was less than 0.005 fibers/cc. This work was conducted by a
separate contractor working for Columbiz Mills.

1069-02-1 : 3-5

" (/,/.

R



The
presented

following conclusions, which supplement the information
in the preceding paragraphs, were drawn in the draft Rl and

are warranted based on the Phase II and post-Phase II investigations.

1.

L)

1069-02-1

The principal medium for shallow ground water flow consists of
fill, lacustrine sand and silt and ablation till deposits
which form a fairly continuous surficial unit underlying the
site,

Lodgement till, of relatively Tow permeability, underlies the
shallow aquifer below the site.

Although the lodgement till appears to comprise a continuous
unit across the site, the thickness of this unit is variable,
The lodgement till is relatively thin in certain areas of the
main plant and drum disposal areas. The effectiveness of this
unit as a barrier to the downward migration of contaminants is
dependent on its thickness and continuity.

Generally, shallow ground water flow is from west to east
towards the Oswego River, but, in the main plant area,
subsurface conduits (tunnels, sewers, etc.) influence local
flow directions.

Although a small component of ground water flew is occurring
across the lodgement till Tayer, the majority of shallow
ground water flow 1is more horizontal through. the more
permeable surficial deposits.

Deep ground water flow, in the upper portion of the bedrock
aquifer, is from west to east ta the Oswego River.

The horizontal ground water seepage velocity of the shallow
zone was calculated as approximately 100 feet per year, while
the seepage velocity of the bedrock aquifer was calculated to
be 50 feet per year.

NYSDEC Class GA groundiwater standards or guidance values have
been contravened at af] wells on site, except deep well B-2,
on at least one occasion. However, the only wells where
compounds have been detected at levels that exceed the
standards or guidance values on two or more occasions are B-2,
B8-6 and B-7.
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1C.

12.

13.
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Organics and metals have consistently exceeded standard or
guidance values in ground water from shallow well B-2, which
was located near five underground storage tanks. This well
was destroyed during removal of the tanks and associated
contaminated soil.

Wells B-6 and B-7, located near and in the drum disposal ares,

respectively, exceeded several metals standards on two
occasions. On both occasions ground water collected at the
wells was not filtered, therefore, the analysis was for total
metals.

Surface water and sediment samples collected from the ponds in
the drum disposal area generally have higher metals
concentrations than samples collected from the stream
locations.

Metals concentrations in the surface water and sediment
generally decrease with distance from the drum disposal area
ponds to the last sample Tlocation before exiting the site
(near building No. 21); however, samples obtained at the
location have contained significant concentrations of metals in
the surface water and sediment in the past indicating that

metal contaminants may have migrated to the Oswego River at

times in the past.

The most recent analyses {April 1989) indicate that no metals

were detected at high levels in surface water collected near

Building No. 21, nor were organics detected in surface water

at this location above detection limits. Sediment was not

sampled on this date.

Both metals and organics are high in sediment and surface

water near underground storage tank Area No. 1, located at the

northwest corner of the main plant area.

Although concentrations of metals in the streams generally

decrease with distance from the ponds in the drum disposal

area, some metals contaminants {lead and chromium(T)) may be

migrating from additional sources, located east of those

ponds, to the downgradient streams.

3-7



16. Some contaminated soil still remains in the vicinity of the
four former underground storage tank locations.
The NYSDEC and NYSDOH reviewed the draft RI report and determined
that additional RI work 1is necessary to define the extent of
contamination emanating from various source areas at the site.
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4.0 EXISTING SITE CONDITIONS

4.1 GEOLOGY AND HYDROGEOLOGY

4.1.1 Regional Geology

Bedrock underlying Oswego County is composed of gently-dipping
sedimentary rock. The groups of rocks occur 1in broad bands that
generally trend east-west across the county. The Tayers of rock dip
regionally to the south-southwest at approximately 25 to 50 feet per
mile. The oldest rocks (Upper Ordovician) occur in the northern part of
the county. Bedrock formations are progressively younger with distance
southward. The youngest bedrock formations in the county are Middle
Silurian age.

The topography and soils of Oswego County have been greatly
influenced by repeated advances and retreats of glacial ice. The ice
age began approximately 300,000 years ago. The last ice sheet retreated
from the area about 12,000 years ago. .

The predominant glacial deposit in the county is glacial till. The
ti1l consists of a mixture of clay, silt, sand and gravel. The till was
deposited directly on the Tand surface as material was carried along at
the bottom of the glacier,

The discharge of water from melting glacier fronts transported
coarse grained material. Lakes, formed and fed by melting ice, were the
depositional areas for fine grained sediments. Remnants of the glacial
lakes occur 1in many parts of the county. Streams flowing during and
after glaciation deposited alluvium ard formed alluvial fans in many
areas.

4.1.2 Regional Hydrogeology

Ground water is found in {the bedrock underlying the county and in
the unconsolidated deposits oJer]ying bedrock. Ground water occurs in
the openings between the individual grains that make up the
unconsolidated deposits. The amount of ground water that is able to be
stored in the unconsolidated material is a measure of its porosity. The
porosity is largely controlled by the uniformity, or degree of sorting,
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of the deposit. The porosity is an indicator of how much water can be
stored in a deposit, but not of how much water can be withdrawn from it.
The amount of water that can be withdrawn is largely controlled by the
size of the particles in the deposit, and is a measure of the specific
yield. In general, deposits of glacial till have low porosity and low
specific yield. Conversely, sand and gravel deposits represent the best
ground water yielding deposits in the county due to the high porosity
and high specific yield.

Compared to the unconsolidated deposits, the bedrock has relatively
uniform physical and water-bearing properties. The present porosity of
the bedrock 1is secondary porosity, the result of fractures that
developed due to stresses that were applied to the rock. The specific
yield of the bedrock is controlled by the amount and width of the
water-bearing fractures. The upper surface of the bedrock is usually
highly fractured, but fracture density often decreases with depth.
Generally, bedrock is a better source of ground water than till or clay
and silt, but a poorer source than either sand and gravel or mixed
unconsolidated deposits.

Water in saturated, surficial unconsolidated deposits wusually
occurs under water table conditions. Water in buried unconsolidated
deposits and in bedrock generally occurs under artesian pressure,.

Ground water 1is constantly moving from recharge areas toward
discharge areas, that is, the water table reughly mirrors surface water
drainage patterns, moving from topographically high areas to low areas
{marshes, streams, rivers, etc.}. However, under confining pressures
{artesian) ground water can flow contrary to natural topographic flow
directions,

4.1.3 Site Geologic and Hvdrogeologic Assessment

4,1,3.1 Site Geology
Based on information obtained during the drilling at the site, the

thickness of the unconsolidated deposits beneath Tland surface varies
from 20 feet in the vicinity of the drum disposal area (B-7D), to 20.7
feet in the plant area (B-2D), to 46 feet near the Minetto Waste Water
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Treatment Plant (B-80). These horizons correspond to the occurrence of
the top of bedrock. According to information obtained during the
remedial investigation test pits, bedrock is shallower in other areas of
the site. Bedrock occurs at a depth of less than one foot below land
surface in the area east of B-7D and south of the stream that discharges
from Pond 1. The unconsolidated deposits consist of, in descending
order, discontinuous miscellaneous fill, glaciolacustrine sand and silty
sand, interbedded glaciolacustrine sand and clay, ablation till and
lodgement till. In certain areas of the site, the ablation till is
absent. The interrelationship of the geclogic units underlying the site
is illustrated on the hydrogeologic cross-sections presented as Figure
4-1. The plan-view locations of the cross-sections are shown on Figure
4-2.

Bedrock of the Medina Group (Lower Silurian) occurs below the
unconsolidated deposits. The Medina Group consists of hard, massive red
and green sandstone interbedded with red and green siltstone and shale.
The apparent dip of the top of bedrock below the site is roughly
northward. Structural deformation of the bedrock, or some type of
glacial scouring process which has caused erosion of the bedrock
surface, may be responsible for the lower bedrock elevation near the
Waste Water Treatment Plant.

The thickness of glacial lodgement till {which directly overlies
bedrock) varies as a consequence of the variation in elevation of the
top of bedrock. As glaciers overrode the area, subsequent to the
structural deformation or the scouring process, they deposited glacial
lodgement till. In general, lodgement till was deposited in greater ™
thicknesses in areas where the bedrock was topographically lower. The
Todgement till averages about four feet thick in the plant and drum
disposal areas, while it is 27 feet thick near the Waste Water Treatment'.
Plant. The thickness of Eﬁgf1odgement till is important due to its >
relatively How permeability and its ability to be an effective barrier
to potential downward vertical migration of contaminants.

1069-02-1 4-3
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4,1.3.2 Ground Water Movement in Shallow Zone

The principal medium for shallow ground water flow consists of the
fi11, lacustrine sands and silts and ablation till deposits which form a
fairly continuous surficial unit at the site. Recharge to this zone is
from infiltration of precipitation through the unsaturated zone to the
water table, Horizontal flow into the site is from the south and west.
The lodgement till underlying the surficial unit has a much JTower
permeability and retards downward flow. Although the thickress of the
lodgement till varies across the site, it appears to comprise a
continuous unit. Therefore, the majority of shallow ground water flow
is horizontal through the more permeable surficial deposits. Shallow
ground water discharges to the marshes, creeks and ponds within the site
and to the Oswego River. Figure 4-3 presents the configuration of the
water-table surface and the direction of ground water flow 1in the
shallow zone. The water-table map is based on water levels recorded at
the seven shallow monitoring wells on site on August 18, 1987.
Monitoring well data are presented on Table 4-1 and the monitoring well
locations are shown on Figure 4-2. The water Tevel elevations are
listed on Table 4-2. Generally, shallow ground water flow is from west
to east towards the Oswego River.

In the eastern portion of the site, in the main plant area, ground
water flow is influenced by a multitude of natural and man-made factors.
The effects of these factors ar superimposed on the west-to-east
regional flow towards the Oswego River. The magnitude of the effects
are increased by the shallow nature of the deposits. Man-made
influences on shallow ground water flow include permeable back-fill
materials along buried conduits (sewers, pipes), basements and the
system of tunnels beneath the buildings which lead to the Oswego River.
Ground water is directed along the linear features at a higher flow rate
due to the higher permeabitity in the vicinity of the features.

Stug tests were per%ormed at the shallow monitoring wells to
estimate the permeability of the surficial materials, and to attempt to
estimate shallow ground water flow rates. Although the mean horizontal
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permeability of the shallow urconsolidated deposits was calculated to be
1 x 10_3 cm/sec, the system of conduits and tunnels serve to collect,
and transmit shallow ground water at & high flow rate along a nearly
direct pathway to the discharge point at the Oswego River.

The average ground water seepage velocity {VS) between contaminant
sources and these conduits was calculated using the mean horizontal

3 cm/sec), a typical

permeability of the shallow aquifer (1 x 10
horizontal hydraulic gradient and an estimate of the effective porosity.
A. Mean horizontal permezbility (K) of the fill = 1 x 107°
cm/sec.
B. A typical horizontal hydraulic gradient (dh/d7) (between wells
Bl and B4) 1in the vicinity of the buildings = 0.03,
C. An estimate of the effective porosity (ne) of permeable,
granular fill materials = 0.3.
The shallow, horizontal ground water seepage velocity was calculated
during the Phase Il investigation (using a variation of Darcy's Law) to

be:

-3
_ K _ dh _ (1 x 107~ cm/sec) _ -4
VS = ng i 0.3 (0.03) = 1 x 107" cm/sec

or approximately
= 100 ft/year

4.1.3.3 Greound water Movement in Deep Zone

Ground water in the upper portion of the bedrock aquifer underlying
the site flows in an easterly direction toward the Oswego River. The
ground water flow direction within this zone is illustrated on Figure
4-4. The potentiometric surface shown on Figure 4-4 is based on water
levels recorded at the three deep wells on site on August 18, 1987. The
water level elevations are shown on Table 4-2.

The rate at which the ground water flows in the bedrock is
dependent on the size and abundance of fractures which give the rock its
secondary porosity. According to core samples of the rock that were
obtained during drilling of the bedrock test borings, the bedrock is
massive with relatively few fractures. The fractures that were seen
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were filled with clay and silt. The RQD calculated for the core samples
averaged 85 percent. The RQD is equivalent to the cumulative length of
unbroken core pieces greater than four inches in length divided by the
length of the core run. It is expressed as a percentage. In general,
the higher the RQD percentage, the lower the fracture content in the
rock.

The average seepage velocity for the deep zone was estimated based
on the average horizontal hydraulic conductivity (K = 5 x 10_4 cm/sec),
the average hydraulic gradient between B-7D and B-2D {dh/d1 = 0.01) and
an estimated effective porosity (ne = 0.1). Calculated seepage velocity
for the shallow bedrock aquifer is 5 x 10 -5 cm/sec or approximately 50
feet per year. This rate is one half the rate calculated for flow in

the shallow zone beneath the site.
4,2 SITE CONTAMINATION

4.2.1 Shallow and Deep Ground Water
A summary of ground water sampling and analyses that have been

performed to date is presented on Table 4-3. The compounds that were
detected during these analyses are listed, according to whether the
NYSDEC Class GA ground water standard or guidance value has been
exceeded, on Table 4-4, The compounds that were detected in the samples
collected during April 1988, for analysis for the Target Compound List
(TCL) parameters, are listed on Table 4-5,

Contravention of Class GA ground water standards or guidance values
has occurred at all wells on site except B-7D on at least one occasion.
Several of the exceedences are one-time exceedences of standards or
guidance values for organic compounds which were detected gﬂgﬂ/lgggr
detection limits were employed using Method 601/602 GC analysis. The
E;é~tfme contravention 1fst {;E1udes deep well B-8D, which is Tlocated
hvdraulically downgradient of the Waste Water Treatment Plant.
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Contamination of wells B-2, B-6 and B-7 has occurred on more than
one occasion at 1evels that exceed standards and guidance values,

Vo]at11e organics and heia]s are the contaminants of concern at*GETT) (T 0L
B-2, while metals are the principal concern at wells B-6 and B-7. The,
metals contamination observed at all three wells was detected when

samples were analyzed for total metals as opposed to dissolved metals

Well B-2 was destroyed during interim remedial efforts.™voceiviuse »oewe RreaJAT o

N . st it ecpe AT <9s8T-=-| .,

Organ1c and metals contam1nat1on has been detected at deep well
B-2D, while organic contamination has been observed at all other wells
in the main plant area (i.e,, shallow wells B-1, B-3, B-4 and B-5). The
source of contamination at these wells 1is attributed to former
underground storage tanks that were located in different areas of the
main plant.

The lodgement till layer, below the shallow saturated zone, is
relatively thin near B-2D and is projected to be thin near B-2. Due to
the thinness of this layer, contamination has migrated from the shallow
zone to the upper portion of the bedrock aquifer. However, the
principal routes of contaminant migration from point sources in the mainF (;v9a)
plant area are via shallow horizontal ground water flow through the o
unconsolidated deposits overlying the lodgement till unit and through
more permeable backfill around man-made conduits including pipes, sewers
and tunnels,

Due to the relative immobility of the metals contaminants in the

ngquigggggl area, few metals have been detected in shallow ground
water collected at wells B-6 and B-7, and no metals have been detected
at significant levels at deep well B-7D which is located hydraulically
downgradient of the main drum disposal area.

During October 1987, a domestic well located on Snell Road (Roman's
Well) was sampled and analyzed for compounds on the EPA Method 624 list
and for several metals including cadmium, lead and hexavalent chromium.
The results of this analysis are included as Appendix D. The results

indicated that all compounds except zinc were below the detection limit.
Zinc was detected at 0.041 ppm.

Revised Text (2)
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Since the location of this well results in the ground water sampled

being hydraulically separated from the site, this well should classify

as an upgradient well location.

A1l homes located hydraulically downgradient of the site are served

by a public water supply.

4.2.2 Surface Water and Sediment

Surface water and sediment samples have been collected at various

locations 1in the ponds and streams

located on the Columbia Mills

property. The samples have been collected and analyzed during the

preliminary site investigation, during the Phase II investigation and

during the initial remedial investigation.

Table 4-6 lists the samples

that have been collected during these investigations according to sample

date, sample location, analytical method and laboratory performing the

analysis.

One surface water sample was collected from the pond located to the g-1 ¥oNb

west of well B-2 during the preliminary site investigation in June 1984,

The sampling location is shown on Figure 4-5,
for the compounds on the USEPA Methods 601/602 1ists.

The sample was analyzed
According to the

analytical results, 34,300 ppb of toluene, 72 ppb benzene and 50 ppb

total xylenes were detected.

Five surface water and sedime
Phase II investigation in August
located in the drum disposal area

T% wS‘ouA-éi- ds‘- -

g S

Figure 4-5. Samples were submitte:

for metals analysis.
—
The results of the metals

Samples G and H (both sediment ar .

Pond 3, located south of the rail

/%hoﬂbedw
/%4ueﬁ-:@4¢4’

EE;E'M)

. yzv' Sy

znwéJ /E#ﬁc# AVU' &2¢w

collected from Pond 1, located n(ff 
Ponds 2 nor 3 have distinct discl- -
with well defined drainage both in"

concentration of metals in the sur.
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were elevated relative to those samples collected in Pond 3 (other than
for silver which was consistently below detection 1limits).
Concentrations of metals in the sediment samples are generally higher in
those collected from Pond 3 relative to those from Pond 1. One possible
explanation for this occurrence is that the Tlack of discharge from the
area south of the tracks may serve to concentrate contaminants in the
sediments, whereas the flushing action north of the tracks tends to
suspend more sediments, and contaminants, in the surface water.

The results of the volatile organic analyses for the surface water
and sediments collected in Ponds 1 and 3 are listed on Table 4-8.
Methylene chloride was the only parameter detected in either the surface
water samples or the sediment samples.

Surface water and sediment samples have been collected from the
ponds and streams located on site as part of the remedial investigation.
Samples were collected during April 1987, a seasonally wet period, and
during August 1987, a seasonally dry period. The two 1987 sampling
events were chosen to provide data for an evaluation of contaminant
concentration and migration under the seasonally different conditions.
The 1987 samples were analyzed for metals and/or organics, as shown on
Table 4-6, Additional samples were collected in April 1988 in locations
where major confluences between ponds and streams occur. The 1988
samples were analyzed for the TCL parameters.

Ten surface water and sediment samples were collected on April 28,
1987 at the locations shown on Figure 4-6. Sample points L, M, N, 0 and
P represent five locations where samples were taken from ponds 1, 2 and
3 in the drum disposal area. These samples were collected as source
samples to see if, or how much, contamination was already present in the
ponds. Sample points R, S, T, U and V represent locations where five
surface water and sediment samples were collected at downstream
locations. These samples were taken to evaluate contaminant migration
and to identify potential additional sources of contamination.

Dry weather samples were collected on August 19, 1987 at the
locations shown on Figure 4-7. During the sampling, there were only
five surface water samples collected. The samples were collected at

1069-02-1 4-9

e 1S Papss
e L



9-v 3unold £8-8¢ - MHOA MIN ‘OL1INIW o

agsl Judvy -

IN3WIO3S NV 431vm 30V34NS STIIW  VIBWNT0D mp - — =

SNOUYOOT NINJNYS oo o 4 w _Zmﬁz 7

NO1LYOISLLNIGOI* NOLLYDOT ITdAVS o
\ — ; INIWIQ3S ONV H3Lvm Jovauns A

anN3nan

R
A LI
V@.\fpp _.\/A\.Inpl

. : A\d <
(e I

AT
| Ve




ﬁ\[ \l@lm_lm ‘ ¢ - - J\l...ﬁ L ; — _
2=t 3unod SNOLLYAOT ONFMJAYS MYOA M3IN "OLL3INIW N ) -
INAWIA3S aNV Y31vm 3DVHHNS STUW  VIBWN10D o e e B

agal iydy 1

Jut pend w0 TR

Ol nn o on

10 U1 31¥IS NOILYDIALLNIGH NOLIVDOT J1dWvS ¢ el n .
ININIOIS ONY HaL Ivaes . TS G oL SR s : , S
- ,.h.mw....th-\ ‘.\.\\/yrl\\\. Yo o -z . E , . 3

H A ~ s N

ONI1dNVE DNIUNG KM B A el N A

VIUY AHG ILYMIXOHdLY 3 S DTSR el SO AN
di] ST

[ELER 1

K Fa iy
. fots -~
= - T M . ik ¥
i : i, - 4 oy 18 s
P Y Y : ad s =rSl LRt Ly
- RIS TST N o N . - . oo A o PR e e R TLTTRE R =
oms : % T - 0y R,
. Phed - ' e g

...u.\\\\\un. =
B, “L.IJ .
] _\
!

!
5 e \
-, 1,
] \\\\\\ ’ K\ -
= - I
] b ol V
i

v AL AT S - * "y, T
¥ .r.f//w.b\l%.\ 5 S NN s 2F £ T AR Y I
; ey e Z \.,_m. _m., ﬁ&a@%@m\a@vﬁ\w v,

¢ ~\.,.r/...,.... 2

SIAER

Y
- J.

~

\

By tay

=/




points N and 0 (pond samples) and at points T, U and V (stream discharge
samples). A1l other surface water sampling locations were dry at this
time,

Sediment samples collected during the dry weather event included
the same locations as during the wet weather sampling with the exception
of point P. Point P was replaced by samples taken at points W, X, Y, Z
and AA to obtain a horizontal profile of sediment in the bottom of Pond
1. At Tocations X and Z, additional samples were collected at depths of
one and two feet below the sediment surface in the pond to determine the
depth of contamination in the pond.

A1l 1987 surface water and sediment samples were analyzed for
metals including cadmium, chromium (hexavalent), chromium (total),
copper, lead, nickel, mercury and zinc. Surface water and sediment
samples collected at points R, S, T, U and V were analyzed according to
USEPA Method 624 for volatile organic priority pollutants (Table 4-6).

Tables 4-9 and 4-10 present the results of metals analyses
performed on surface water and sediment samples collected during the wet
and dry sampling events in 1987, respectively. The results of the
analysis performed on the surface water samples indicate the presence of
cadmium, copper and zinc during both conditions. Zinc was detected at

the highest concentrations, ranging from_gg_ggm at point 0 (pond 3), to
0.006 ppm at point U (stream location) during dry weather sampling.
Cadmium and copper were present at relatively lower concentrations (not
exceeding 0.7 ppm). Lead was present in Pond 3 at 0.2 ppm and 0.7 ppm
during dry weather oﬁ]y. The concentrations of the remaining metals,
including chromium (hexavalent}, chromium (total), nickel and silver,
were all below detectable limits.

0f the eight metals parameters tested for surface water, only
copper and zinc were present at any of the stream sampie locations.

The results of sediment samples for metals analysis indicate a much
wider range of concentrations for all metals tested except chromium
(hexavalent), which was the only parameter below detectable Tlimits.
Silver was present only once, at point P, at a concentration of 4 ppm.
Zinc and lead were detected in the highest concentrations (greater than
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1,000 ppm) while concentrations of copper and chromium (total) were
detected at relatively high concentrations (greater than 100 ppm) in
some locations. The remaining parameters, including cadmium, nickel and
silver, are present at relatively lower and more consistent levels. The
samples collected with depth at points X-X2 and 7Z-7Z2 indicate
concentrations of metals at these locations generally decrease with
depth, but still contain concentrations above detectable limits at a
depth of two feet.

Table 4-11 and 4-12 present the results of the 1987 volatile
organic analysis for surface water and sediment samples at stream
locations R, S, T, U and V. Of the thirty-two organic parameters
included in the analysis, only three parameters: chloroform,
1,1-dichloroethylene and 1,1,1~trichloroethane were detected
in the surface water samples. None were detected in the sediment
samples. Chloroform was present at locations R, S, U and V in
concentrations ranging from one to three (ppm ' A trace amount of
1,1,1-trichloroethane was present at point R, and one ppm at point S.
1,1-Dichloroethylene was present at a concentration of eight ppm at
point U. These three parameters were all detected during the wet
weather conditions (sampled April 28, 1987). During the dry weather
sampling, only points T, U and V were sampled {the remaining locations
were dry). The results revealed all parameters tested to be below
detectable limits.

Three sediment samples and one surface water sample were collected
on April 11, 1988 at the locations shown on Figure 4-8. The samples
were obtained for analysis for parameters included on the TCL. The
sediment samples labeled SED-3 and SED-1 were obtained to provide
information on contaminants on the TCL that might have migrated from
Pond 1 and from underground storage tank Area No. 1, respectively.
Sample SED-2 was obtained to allow for assessment of contamination that
could have migrated from sources located downgradient of Pond 1. The
surface water sample was collected from near Building No. 21 to provide
information on contaminants on the TCL that could be migrating via
surface water to the Oswego River. This location (SW-1) is
hydraulically downgradient of essentially all surface water on site.
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The results of the TCL analysis indicate that no organic compounds
were detected at levels above detection limits during the analysis of
the surface water sample, nor were any metals detected at high Tlevels.
The results of the three sediment sample analyses are summarized on
Tables 4-13 and 4-14, Table 4-13 summarizes the organic compounds that
were detected at one or more of the sediment sampling Tlocations.
Relatively high levels of organics, including toluene (8,400 ppb), and
several PAHs were detected at SED-1, near underground storage tank Area
No. 1. Toluene was also present, but at a level below the detection
Timit, at SED-2. No noteable organic compounds were detected at SED-3.
The highest metals concentrations, except lead, zinc and chromium (T),
were also detected at SED-1 (Table 4-14). Lead and chromium (T} were
detected at the highest Tlevels at SED-2. Zinc was detected at a
relatively high level, and at the highest level of the three samples, at
SED-3. A1l other metals were higher at SED-3 than SED-2.

Based on the results of the 1987 analyses and the 1988 TCL
analyses, the following conclusions regarding contaminant migration in
surface water and/or sediment can be made.

Samples collected in the pond locations in the drum disposal area
(both surface water and sediment} generally have higher metals
concentrations than samples from the stream locations. Results indicate
that metals concentrations are generally decreasing at each Tlocation
further downstream from the ponds to the last sample location downstream
near Building No. 21, however, samples obtained at this location did
contain concentrations of metals in the surface water and sediment above
detectable limits during 1987, indicating that some metals contaminants
may have migrated to the Oswego River at times in the past.

The most recent analyses {April 1988} indicate that no metals were
detected at high levels in surface water collected from the sampling
location near Building No. 21, nor were organics detected at this
location above detection 1limits. Sediment was not sampled at this
location during 1988.

Both metals and organics are relatively high in sediment and
surface water near underground storage tank Area No. 1.
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Although concentrations of metals in the sediment generally
decrease with distance from Pond 1, some metals contamination (lead and
chromium (T)}) may be migrating from additional sources located east of
Pond 1, to the downgradient streams.

4.2.3 Soil

4.2.3.1 Main Plant Area
Five soil samples were collected in the main plant area during the

preliminary site investigation (June 1984). The sampling locations were
chosen in the vicinity of chemical storegsﬂgﬁgg§ (see Figure 4-9) where

the potential for finding contamination was considered greatest. The
samples were analyzed for compounds included on the USEPA Methods 601
and 602 Tists. The results of the analysis performed on the soil
samples are summarized on Table 4-15,

According to these early analytical results, benzene was found at
all five sampling locations. However, it should be noted that toluene
and/or methyl ethyl ketone have been identified as the product contained
in the underground storage tanks that were formerly located in these
areas.

Toluene and ethylbenzene were detected at soil sample location 5.
Toluene was also detected at location 9.

An investigation into the underground storage tanks (UST) at the
site resulted in the sampling and analysis of soil in the main plant
area. The UST investigation occurred in four separate areas where tanks
were reportedly abandoned. These areas are shown on Figure 4-10.

When necessary, soil below and around the tanks was excavated for
potential disposal at an approved facility. The excavation of soil in
the vicinity of the tanks was contingent upon organic vapor analysis
with an HNU pHotoionization instrument. Contaminated soils, as
determined by HNU screening based on predetermined levels of total
organic vapor concentrations, were staged in a segregated area of the
Columbia Mills site for additional sample collection and analysis.

Soil samples were also collected from the sides and bottom of each
excavation area after the excavation area had reached its full extent.
These samples were submitted for analysis for benzene, toluene, xylenes

and ketones.
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Five tanks were removed from Area 1, two tanks were removed from |

Area 2 and one tank was removed from Area 4. No tanks were found in
Area 3, however, strong organic vapor odors and HNU readings in the
range of 100 to 200 ppm were detected in this excavation area. The
location of the test bit that was excavated in Area 3 is shown on Figure
4-10. According to maps that were produced during operation of the
Columbia Mills facility, three 500-gallon benzene tanks were located in
this area. The results of the analysis performed on soil and ground
water collected from Area 3 indicate that 11,000 parts per billion (ppb)
toluene, 4,800 ppb ethylbenzene, 59,000 ppb total xylenes and traces of
methyl ethyl ketone (MEK) and methyl isobutyl ketone were detected in

the soil; and, 540,000 ppb toluene and 70,000 ppb ethylbenzene were

detected in the water.

Since the compounds detected in the subsurface soil and ground
water in the excavation area were different than the benzene that was
reportedly stored in this area, but included some of the same compounds
that had been detected in the tanks in Area 2, it was not clear where
the source of the contamination was. A soil gas survey was performed
during April 1988 to provide information on the potential source of the
contamination and information on migration of the contaminants from Area
3. The results of the soil gas survey will be discussed in a separate
subsection of this work plan.

Toluene and methyl ethyl ketone were detected in the soil collected
from the sides and the bottom of the excavation pit in Area 1. Toluene
ranged from below detection limits (BDL) to 83,000 ppb. Methyl ethyl
ketone ranged from BDL to 2,300 ppb. Xylenes were also detected at one
sample Tocation at a concentration of 280 ppb.

During excavation in Area 2, it became evident that the two tanks
in that area had been anchored into place inside a concrete-block vault.
It was also evident that one or both of the tanks had leaked since HNU
readings at Tlevels grEater than 200 ppm were commonly obtained as the
soil was screened during removal. Soil samples were collected from the
interval between land surface and the top of the walls (approximately
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four feet below land surface), and from soil located below the sides of
the tanks. A1l bottom samples and all top samples, except one,
contained Tow levels (580 to 6,600 ppb) of methyl ethyl ketone.

A 500-gallon gasoline tank was removed from Area 4. Five so0il
samples (one from each side and one from the bottom) were collected from
the excavation area. Low levels of methyl ethyl ketone were detected in
four of the five samples. The concentrations ranged from 4390 to 5,900
ppb. The remaining sample contained 39 ppb toluene. The source of the
compounds in this area is not attributed to leakage from the 500-gallon
tank, since this tank contained gasoline. It seems more likely that the
contaminants detected in this area are the result of migration of methyl
ethyl ketone and toluene in the shallow part of the saturated zone from
Area 2 (or other nearby sources) toward the storm sewer. The specific
gravity of MEK is 0.81 and the specific gravity of toluene is 0.87;
therefore, these compounds are lighter than water and would have a
tendency to remain in the shallow part of the saturated zone.

Soil excavated from Area 1 or Area 2 that was determined to be ‘\
contaminated (by visual means and/or by HNU reading) was staged 1nto{/
five piles at the approximate locations shown on Figure 4-11. No soil P
from Area 4 was staged in these locations since the HNU readings
obtained from the soil from this area always registered below the
predetermined trigger level of 10 ppm. A combined total of more than
1000 cubic yards of soil was excavated from Areas 1 and 2. The source
of the soil that is staged in each pile is indicated below.
Pile #1 - Soil from Areas 1 and 2 SOl L
Pile #2 - Soil from Areas 1 and 2 [ s
Pile #3 - Soil from Area 1
Pile #4 - Soil from Area 2
Pile #5 -

Soil from Area 1
After the excavation process in both areas was completed, each pile

was divided into four quadrants and one sample was obtained from each
quadrant at a depth of from two to three feet below the top of the
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piles. The four samples from each pile were composited into one sample
and submitted for analysis for volatile organics (USEPA 601/602), PCBs,
cyanide reactivity, sulfide reactivity and ketones. Compounds that were
detected above detection limits are listed on Table 4-16.

According to the analytical results, soil in Pile #1 and Pile #4
are essentially free of organic contamination. A low level of
tetrachloroethylene (34 ppb) was detected in the soil composited from
Pile #2. Toluene was detected in Pile #3 and Pile #5 at concentrations
of 16,000 ppb (16 ppm) and 1,300 ppb (1.3 ppm), respectively. Also
detected in Piles #3 and #5 was methyl ethyl ketone at levels of 2,800
ppb and 2,900 ppb, respectively. The only other volatile organic
compound that was detected above detection 1limits was methyl isobutyl
ketone in soil obtained from Pile #5. Both Pile #3 and Pile #5 are
comprised of soil that originated in Area 1. a plan to address the sc¢il
contained in the piles will be presented in an Interim Remedial Measures
Work Plan. The Interim Remedial Measures Work Plan will also address
the soil contaminated with organics in the vicinity of the Area 3 test
pit.

4.2.3.2 Drum Disposal Area

One surface soil sample was collected from the drum disposal area
during June 1984 as part of the sampling program conducted at the site
during the preliminary assessment. The sampling location is shown on
Figure 4-12, The soil sample was analyzed for five metals. The results
of the analysis indicated that relatively high concentrations of
chromium (4,200 mg/kg) and lead (5,000 mg/kg} were present at that
sample location. Lower concentrations of cadmium (31 mg/kg)}, cobalt (20
mg/kg)} and nickel (69 mg/kg) were also detected.

Surface soil samples were collected from five locations in the drum
disposal area on August 27, 1985 as part of the Phase II investigation.
An additional soil sample was collected from the arsenal area on the
same date. The sampling locations are shown on Figure 4-12. The
samples were submitted for analysis in accordance with USEPA Method 624.
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COLUMBIA MILLS

ANALYTICAL RESULTS

TABLE 4~16

SOTLS IN COVERED PILES

METHYL METHYL TETRA-

REACTIVE REACTIVE ETHYL ISOBUTYL  CHLORO-

SULFIDE CYANIDE  KETONE KETONE ETHYLENE TOLUENE

(ppm) (ppm) {ppb) {ppb) (ppb) (ppb)
Pile #1 250 2.1 LT 30 ND LT 30 LT 30
Pile #2 150 18 LT 30 ND 34 LT 30
Pile #3 130 2.3 2,800 ND LT 300 16,000
Pile #4 460 LT 1.0 LT 30 ND LT 30 LT 30
Pile #5 LT 20 3.9 2,900 320 LT 20 1300
ND Not Detected

LT

Less Than
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Additional soil samples from location A and location D were submitted
for analysis for the remainder of the organic priority pollutants. Soil
samples from the same six locations were also submitted for analysis for
cadmium, chromium (total), chromium (hexavalent), copper, lead, nickel,
silver and zinc. The results of the metals analysis, shown on Table
4-17, indicated that a wide range of concentrations were detected for
all metals except chromium (hexavalent) and silver, which occurred in
relatively consistent concentrations in the six surface soils tested.
Chromium (hexavalent) occurred in concentrations below the detectable
lTimit (0.04 mg/kg in all six samples. The concentrations of silver
ranged from 0.3 mg/kg (Samples A, B and F) to 0.6 mg/kg (Sample E) and
averaged 0.4 mg/kg.

The concentrations of the remaining metals (cadmium, chromium(T},
copper, lead, nickel, zinc) varied considerably, but were segregated
into two groups with concentrations of similar magnitude. The surface
soils collected at locations A and B constituted the first group and
contained concentrations that are relatively lower than the second
group, which are the surface soils collected at locatiens C, D, E and F.

Lead and zinc were detected in the highest concentrations, while
the concentrations of copper, chrimium (T), nickel and cadmium were also
detected at relatively high levels in some samples.

The results of the USEPA Method 624 analysis performed on the six?
soil samples indicated that no volatile compound