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This Reco:d of Decision (ROD) sets forth the selected remedial action plan
for the Carbo undum Company Site. This remedial action plan was developed in
accordance witl the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) of 1980, as amended by the Superfund Amendments and
Reauthorization Act (SARA) of 1986, and the New York State Environmental
Conservation Liw (ECL). The selected remedial plan complies to the maximum
extent practicible with Applicable or Relevant and Appropriate Requirements
(ARARs) of Feceral and State envirommental statutes and would be protective of
human health an¢ the environment.

State of Basis:

This decition is based upon the Administrative Record for the Carborundum
Company Site ard upon public input to the Proposed Remedial Action Plan (PRAP).
A copy of the Administrative Record is available at the New York State
Department of Ervironmental Conservation, 600 Delaware Avenue, Buffalo, New York
and copies of tle Feasibility Study Report and PRAP are available at the Niagara
Countvy Communitv College, 3111 Saunders Settlement Road, Sanborn, New York. A
bibliography of those documents included as part of the Administrative Record is
contained in the ROD. A Responsiveness Summary that documents the public's
expressed concelns has been included.

Description of 1he Selected Remedy:

Soil will be remediated to achieve a clean-up goal of 3 parts per million
trichloroethyler2 wusing in-situ wvapor extraction. Results from a pilot study
are expected ¢nrortly which initially indicates the technology will achieve the
clean-up goals. (ther scil treatment technigues (i.e. thermal/desorption) may
be used if the ¢tudy, or the actual implementation of vapor extraction, does not
achieve the remedial goals,

Groundwater will be extracted and initially discharged to the local
municipal wastewvater treatment facility. After six months of groundwater
remediation, tl: data on contaminant concentrations and optimum pump rates will
be evaluated ¢ad the feasibility of installing permanent on-site treatment and
subsequent disciarge to Cayuga Creek will be explored. Long-term monitoring of
groundwater and surface water is required.

Soil gas surveys will be required twice per year at the adjacent military
housing facility to ensure protection of human health.
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Declaration:

The sele ted remedial action will meet State Standards, Criteria and
Guidelines (S5 Gs) and Federal ARARs by: 1). removing the volatile organic
contaminants from the soil on-site (source control) and 2). extracting
groundwater t« prevent further migration of contaminants and to enhance
groundwater qui lity in an effort to meet NYS groundwater quality standards. The
remedy will sa:isfy, to the maximum extent practicable, the statutory preference

for remedies :hat employ treatment that reduces toxicity, mobility or volume as
a principle el:ment.

The prox:mity of the Department of Navy's Housing Facility has resulted in
a number of Navy concerns regarding potential health risks to its residents,
Primarily, th¢ Navy 1is demanding a role in the review of Remedial Desipgn Work
Plans. The 1esponsiveness summary contains the Department's responses to the
Navy's concerrs. 1In general, the Respomsible Party has agreed to keep the Navy
informed of 11 planned work that could affect the housing facility, such as
soil gas surieys, air emissions, etc. The Navy's concerns as well as the
community's ccncerns will be addressed in the Remedial Design, and the remedial
action plan will be implemented as proposed,

The selected remedial action has been used successfully at other hazardous
waste sites, 1owever, it is recognized that groundwater may never achieve NYS
groundwater standards. To ensure the remedy provides adequate protecticn of
human health and the enviromnment, a review of the effectiveness of the remedy
will be conduct2d at 2 minimum of every five years.

5 Al Sl
By -1
te Edwgrd 0. Sullivan
Deputy Commissioner
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ATTACHMENT 1
THE CARBORUNDUM SITE (ID #932102)
COST ESTIMATES FOR THE SELECTED REMEDIAL ALTERNATIVE

Total Estimated Estimated 0&M Costs Estimated
Operable Cost Capital as Annual
Unit | Selected Alternative (Present Worth) Costs Present Worth 0&M Costs
Soil Remediation In-situ Vapor Extraction $6,630,000 $3,970,000 $2,670,000 $1,820,000
(Source antro])
Groundwater Pump & Treat (on-site $2;970,000 $1,300,800 $1,670,000 $110,000
carbon treatment) and
long-term monitoring.
TOTAL $9,600,000 $5,270,800 $4,340,000 $1,930,000
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I. SITE _OCATION AND DESCRIPTION

The Cirborundum facility is located in a r area in the Town
of Wheatfi:ld, Niagara County, New York [please refer to Figure 1].
The facili:y property is approximately 40 acres in size and lies to
the north f the New York Central railroad easement. The majority of
land immed iately adjacent to the facility is used for agricultural
purposes. Department of Defense {DoD) military housing borders the
facility a ong its western side [please refer to Figure 2]. Numerous
other privite residences are within a 0.75-mile radius of the
facility. In addition, the Niagara Falls Air Force Base is located
about 0.5 1ile south of the facility.

Surfa :e topography in the facility area generally slopes
southward 1t a rate of about 5§ feet per mile toward the Niagara River.
Surface wa .er from the active areas of the facility discharges into
the plant' : sewer system which discharges to the Niagara County Sewer
District 1 Sewage Treatment Plant (NCSD). (Cayuga -(reek is located
about 0.25 mile east of the facility and flows southward for about 4.5
miles unti it discharges into the Niagara River in the City of
Niagara Fa 1s. Prior to this investigation, the SPDES (State
Pollutant ! ischarge Elimination System) outfall, which is presently
inactive, - arried surface runoff and non-contact cooling waters from
the faciliy y into Cayuga Creek.

Site 1 eology consists of 7 to 20 feet of unconsolidated glacial .
lake sedim nts and till which is underlaid by the Lockport Dolomite. S;Jl)
Shallow ho' izontal and vertical fractures in the weathered uppermost

section of the Lockport Dolomite comprise the primary aquifer beneath

the facili-y. This weathered zone ranges in thickness from about 10

to 20 feet and appears to be the predominant route for migration

within and off the site.

II. SITE | ISTORY AND PREVIOUS INVESTIGATIONS

Opera: jons at the Carborundum facility commenced in 1963.
Trichloroe! hene (TCE), the principal chlorinated organic found in the
groundwate: , was used from 1963 to 1983 as a degreasing soivent in the
manufactur« of carbon and graphite cloth. Other chlorinated organics
used during this period included 1,1,1-trichloroethane (TCA) and
carbon tetiachloride. TCA was used on a trial basis as a degreasing
solvent in the cloth manufacturing process and as a source of chlorine
in the pur‘ fication of graphite. Carbon tetrachloride was used also
as a sourct of chlorine in the purification process and is no longer
in use. T(A is still used as a purifying agent. Methylene chloride
(MC) is cuirently used (beginning in June 1988) as a solvent in the
filter mani facturing process. -

Concern that chlorinated organics in the overburden and
groundwater might pose a problem at the Carborundum facility was first
raised in 1383 when TCE was found in the facility's SPDES outfall from
samples collected during a NYSDEC inspection and in groundwater
samples collected from production well P-2. In coordination with
NYSDEC's Division of Water, an initial phase of investigation was

page 1
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conducted, involving soil borings, well installation, groundwater
sampiing, 1 soil gas survey, private well and sump sampling, and
seismic ari resistivity geophysical surveys, were implemented since
TCE was fi-st found in the SPDES outfall. Groundwater samples were
first coll:cted in August 1984 during the first field investigation.
Since Marc) 1985, groundwater samples have been collected on a
quarterly jasis. The chlorinated organics that have been found
include TC:i, TCA, MC, trans-1,2-dichloroethene (trans-1,2-DCE),
cis-1,2-di :hloroethene {cis-1-2-DCE}, 1,1-dichloroethane (1,1-DCA),
vinyl chlo ide (VC), carbon tetrachloride, chloroform,

1,1-dichlo ‘oethene (1,1-DCE), and tetrachioroethene (PCE).

There are two areas of very high levels of chlorinated organics
on the Car)orundum plant: along the southwest corner of the
manufactur ng buitding, and in the grassy area northeast of the
manufactur ng building. Other source areas include the courtyard
within the manufacturing building and the area south and southeast of
the manufa :turing building. Past chemical handling practices at the
Carborundu facility, which were commonplace in industry during that
period, su|gest these areas are likely source locations of chlorinated
organics wiich have been documented by soil gas and soil sampling
studies. Figure 9 schematically outlines all the suspected source
areas iden.ified on the Carborundum plant to date [please refer to
Exhibit A ‘or additional information describing source areas].

Six m nitoering wells (B-3M through B-8M) were drilled and
installed it the facility during the first phase of work in 1984
[please re ‘er to Figure 2]. Each well was installed into
approximat 1y the top 5 feet of the weathered section of the Lockport
Dolomite. The highest TCE concentration encountered during the first
phase of w rk was 98,000 parts per billion (ppb) from groundwater in
well B-8M., Other confirmed high concentrations encountered included
total 1,2~ ICE (110,000 ppb) and VC (1,300 ppb) from well B-3M;
total-1,2- ICE (14,000 ppb) from well B-8. During this same period,
groundwate ' data from the other wells yieided comparatively low
concentrat ons of chlorinated organics.

The s :cond phase of work began in March 18986 and continued
through 19 7. The tasks that yielded significant information during
the second phase of work were a soil gas survey, the installation of
six additi nal monitoring wells, a seismic refraction survey,
residentia well sampling, nearby quarry seep sampling, and the
completion of a 24-hour pumping test.

The s i1 gas survey demonstrated four areas of high
concentrat ons (ranging from 10 to 3,500 micrograms per liter [ug/L])
of TCE in hallow soil gas in areas around the manufacturing building.
In additio , data from groundwater monitoring resulted in a second
phase of m nitoring well installation which included six additional
shallow be rock monitoring wells {(B-9M through B-14M) instalied on the
site durin November and December 1986.

A 24- our pumping test, which utilized production well No. 2
(P-2) as t e pumping well, was also completed in December 1986. The

page 2
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pumping te;it indicated that groundwater over much of the site could be
captured aid treated by pumping production well No. 2 (P-2} [please
refer to Figure 7). However, it was also noted that an additional
pumping we |1 would be necessary to capture the groundwater plume at
the wester ) edge of the site, at and around well B-3M. Groundwater
concentrat ions of VC, total-1,2-DCE, and TCE measured in the parts per
million {p)m} range in well B-3M.

Groun iwater from 22 private residential wells was sampled by the
Niagara Cointy Department of Health in 1985 and 1988. One well, which
was 5,000 ‘eet upgradient of the facility, contained a low level of
TCE (4.6 pib). Since the well was so far upgradient, its
contamination is not considered to be attributable to the facility.
Two other vells yielded low concentrations of chloroform (2.0 to 11
ppb) and cie well showed MC (5.1 ppb). None of these chlorinated
organics wire derived from the Carborundum facility. This conclusion
is support:d by the fact that two of the locations are upgradient and
none of th: wells contained the expected chemicals of the downgradient
chlorinatei organics plume, 1,2-DCE and VC. No other well sampled
contained :hlorinated organics.

The tiird phase of work, which was completed in 1988 and 1989, \\
was design:d to further define the extent of chlorinated organics in
the groundvater and to investigate potential aspects of the site that
would affe:t remedial design. Tasks performed in the third phase of
the study included the installation of 10 shallow bedrock monitoring
wells and :hree deep bedrock monitoring wells; the performance of
residentia well and sump sampling within a 0.75-mile radius of the
site; the installation and testing of a secondary recovery well at the
western bo indary of the site adjacent to B-3M; sediment and surface
water samp ing in the inactive SPDES outfall in Cayuga Creek; the
sampling fr the potential presence of Dense Non-Aqueous Phase Liquids
(DNAPL) in the two monitoring welis {B-8M and B-17M) with the highest
levels of :hlorinated organics; an investigation of the sewer trench
on Cory Roid and the conceptual development of an Interim Remedial
Measure (I M) for septic tank closure on the plant site.

In Feruary 1989, the company entered into an Order on Consent to
combine al: the studies and conduct further work under the auspices of
Article 27 of the New York State Environmental Conservation Law (ECL},
j.e. State Superfund. The Phase II Remedial Investigation {(RI),
completed in the Tast quarter of 1989 and the first half of 1990
constitutei the fourth phase of field investigation, and included the
installatin of four additional shallow bedrock monitoring welils to
the southw:!st and east of the facility; the performance of a soil gas
survey at :he DoD housing facitity to the west of facility boundary;
the comple:ion of shallow subsurface soil sampling in the SPDES
outfall; tie completion of an IRM for septic tank closure; and the
preparatio) of a vacuum extraction treatability study in a source
area.

page 3
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II1. CURRENT STATUS

1. The FI and the Risk Assessment (RA) Report - June 1990 - Ecology
&_Eny ironment_(EAE)

Remec ial Investigation

Prese1tly TCE and its primary degradation products
1,2-dichlec "oethene {1,2 DCE) and vinyl chloride (VC) are the most
common chl)rinated organics contained in the aquifer in the area of
the facili:.y. These chemicals are restricted primarily to the shallow
portion {uiper 20 feet) of the Lockpart Dolaomite bedrock aguifer. In
most areas of the facility, TCE and its degradatien products are not
found in d:eper portions of the aquifer; only one deeper well contains
levels of .hese compounds that warrant concern. This well has
recently bien tested using down-hole geophysical techniques to
determine if there is a mechanical problem with the well such as a
grout chaniel. If found to be defective, the well will be properly
abandoned nd replaced. If the well is found to be useable then it
will be in:luded in the monitoring program to determine the
effectiven:ss of the remedial program.

With :he exception of the source areas, Tow levels of chlorinated
organics i overburden soils are introduced to the bedrock aquifer
from fluct i1ations of groundwater which periodically saturate the soil
on a seaso ial basis [please refer to Figure 3]. Off site to the

. southwest, groundwater is restricted to the bedrock throughout the

year. Whi e the overburden on site is periocdically saturated, its
hydraulic .onductivity is so low that it does not transmit significant
amounts of groundwater laterally and is classified as an aquitard.

Groun lwater in the bedrock moves away from the facility to the
south, sou :heast, and southwest. Plume movement also occurs in the
shallow be irock aquifer in all of these directions; however, the
primary mi 'ration of the plume is to the southwest. Migration of the
plume is m:st 1ikely controlled by the high hydraulic gradient to the
southwest. Chlorinated organics, principally 1,2-DCE and VC, have
been found in the monitoring wells to the southwest at levels which
exceed dri king water standards. Sampling data from domestic wells
further do ngradient beyond the current monitoring wells network, as
well as ra id declines in concentration in that direction, suggest
that the p ume falls to non-detectable levels prior to reaching any
downgradie t receptors [please refer to Figures 4, 5 and 6].

Pumpi g tests performed in on-site recovery wells, P-2 and P-3,
indicate t at a sufficient capture area can be attained by pumping
these two 1ells to prevent further plume migration. Preliminary
interpreta ion of degradation patterns off-site suggests that an
on-site tr: atment program which utilizes pumping and treatment of the
groundwate and remediation of overburden source areas will be
effective . t reducing chlorinated organic levels to drinking water
standards n the off-site plume [please refer to Figures 7 and 8].

page 4
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Durinj the RI a number of citizen participation activities were
undertakern including 1}. a door-to-door visitation in November 1988 to
determine if nearby residents were utilizing groundwater for drinking
or other pirposes, 2). Establishment of a "800" 1ine by the Company to
answer queitions that the citizens may have, 3). public meeting in May
1989 to di;cuss the RI and 4). public meeting in August 1990 to
discuss th: RI results associated with the DoD housing facility.

Risk \issessment

Four jotential exposure routes were considered in assessing the
risks pose! by chlorinated organics of the Carborundum site. These
were:

- Inhal ition by facility workers of vapors emanating from the
groun [;

- Inhal .tion by residents of the adjacent DoD housing area of
vapor . emanating from the ground;

- Inhal tion of vapors and ingestion of contaminated surface soils
by fa ility workers in the area of the State Pollution Discharge
Elimi ation System ditch; and

- Inhal tion and ingestion of chlorinated organics from groundwater
as a esult of using the groundwater for domestic supply
purpo: es.

The f rst three scenarios could actually occur under existing
conditions while the fourth scenario is only hypothetical since
groundwate: 1is not presently used for domestic supply purposes in the
area where chlorinated organics have been found in the groundwater
[please re' er to Tables 1, 2 and 3].

E&E's estimated risks agigciated with the first three expogyre
scenarios tanged from 1 x 10 (one in 100 billjon) to 1 x 10 (one
in 10 bill-on) [NOTE: In general, reguiatory agencies in the United
States have not established a uniform cancer risk level for
distinguisl ing between risks which are deemed acceptable and those
which may te of concern. The EPA has geggral]y considered risks in
the,range ¢ f one in ten thousand (1 x 10 °) to one in ten million (1 x
10 ") to b« acceptablg, and has recently adopted a risk level of one
in a millicn (1 x 10 °) as a "point of departure" for selecting the
risk level that will be considered acceptable (EPA 1990)].

E&E's estimated risk associated with potential exposure to
non-carcinc genic chemicals is expressed as the ratio of the estimated
exposure tt¢ the smallest exposure that might possibly cause adverse
effects. 1he ratio is called a hazard index. A hazard index greater
than one iriicates that adverse effects may be possible while a value
less than ¢ ne means that adverse effects would not be likely to occur.
The ha;srd indices for the first thraggexpnsure scenarios ranged from
1 x 10 ° (cte in a million) to 1 x 10 ° (one in a billion).

page 5
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There ‘ore, the RA indicates potential exposures to chlorinated
organics v a airborne pathways under existing conditions do not pose
any signif cant risks to human health. However, the NYSDOH considers
additional soil gas sampling at the DoD housing area necessary before
final conc usions can be made regarding risk to public health from
soil gas v pors [please refer to Section III.3 on page 6].

Groun water in the immediate vicinity of the Carborundum facility
where chlo ‘inated organics have been found would pose a health risk if
it were to be used for domestic supply purposes such as drinking,
showering r bathing over extended periods. However, groundwater in
the affect d area is not presently used for domestic supply purposes,

-as there a e no homes with residential wells or basements in the

affected a ea. Consequently, the estimated risks associated with
groundwate usage are not applicable to any residents around the site.

2. Feasi: i1ity Study Report - Ecology & Environment - October 1990

A. Ge eral Response Actions for the Groundwater Medium

Gener: 1 response actions for the groundwater medium are limited
to no actiin, extraction, on-site aboveground treatment, and off-site
treatment i nd/or disposal. The effectiveness of extraction in .
capturing ‘' he on-site groundwater plume had been demonstrated through
the pumpin: tests described in Section 4.3.1 of the RI. Aboveground
treatment 1 ould remove or destroy the chlorinated organics and could
be implemel ted either on-site or off-site. Off-site treatment would
take place at the NCSD which currently services the Carborundum
facility. Containment responses are not considered feasible for the
groundwate! medium. A substantial amount of the groundwater plume is
located in the bedrock aquifer. The water-bearing zones of the
aquifer coisist of weathered zones and fractures, thereby making it
impractica’ to install containment barriers. In addition, the unknown
extent and trend of such fractures prohibits selecting containment
barrier loiations. This situation also makes in-situ groundwater
response aitions impractical for the groundwater medium. As in-situ
methods woi 1d include the addition of treatment agents to the
groundwate1 , the complex fracture system would make the design of such
a system d fficult, if not impossible. Furthermore, the on-site
soils, whith contain the overburden component of the plume on a
seasonal bisis, are of relatively low permeability, thus making
injection (f treatment agents into this groundwater difficult and
impractica’ .

B. Geieral Response Actions for the Soil Medium

The gineral response actions for the soil medium include
excavation, aboveground treatment, off-site disposal, and in-situ
treatment. Containment responses are not considered feasible for two
reasons: 11irst, no direct~contact or vapor-phase threats are posed by
the soils ind, thus, containment capping would not be needed to
mitigate sich a threat. Second, although the migration route of

page 6
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concern is from the soil to the groundwater, containment would only
minimally reduce the rate of this migration. Groundwater levels on
site, where soils are contaminated, fluctuate seasonally from the
bedrock Te¢vel to near the surface. Thus, although containment would
reduce the degree of infiltration from surface water and
precipita1|on, periodic saturation of soils containing chlorinated
organics vauld sti1]l occur from the seasonal f]uctuations and flow of
the grounc vater.

3. Discission between NYSDEC and Carborundum - August through
Janua ry 1991.

As a -esult of the soil gas work done at the DoD housing area,
the NYS Derartment of Health (NYSDOH) considered the soil gas vapors a
public health concern and required monitoring [please refer to Exhibit
B - NYSDOF letter dated 8/6/90]. The Company responded on 10/2/90
that the R\ estimated carcinogenic health risks from soil gas to
residents »f theEDoD to be 10 OQB times less than the benchmark risk
level of 1 x 10 © (i.e. 1 X 10

The i;sue of soil gas vapors being a public health concern was
addressed in three separate meetings starting with a meeting on
8/22/90 wi:h the Navy personnel in charge of maintaining the military
housing fa:ility. The Navy had been receiving health complaints from
residents in the housing area for a period of time and was concerned
that the p-oblem may be from the Carborundum facility. At the 8/22/90
meeting, tie results of the RI and RA were presented by E&E with the
conclusion there was no reason to believe the symptoms presented by
the reside 1ts were caused by soil vapors. Other areas of concern were
active air discharges from the facility (an active manufacturing
facility) ind faulty heating units in the housing units.
Approximat :1y 45 persons attended a public meeting on 8/29/90
sponsored 1y the Navy. NYSDEC, NYSDOH, Company officials and the Navy
presented :he results of the RI, as well as independent studies by the
Navy. Resilts of the meeting included commitments by Carborundum to
evaluate aid eliminate nuisance odors (which was accomplished later in
the year) ind by the Navy to evaluate the furnaces and ventilation
systems of the homes.

A secnd meeting was convened on 12/7/90 to discuss the sojl gas
and air coicerns at the site. The NYSDEC Division of Air inspected
the site o1 three separate occasions during the Fall 1990 and found
the compan ' in compliance with applicable regulations. Regarding the
soil gas 1isue, NYSDOH requested a monitoring program be set up to
evaluate t e site conditions during various seasons, on the
presumptio | that seasonal changes may impact the amount of soil gas
that could escape to the ambient air. At the Company's request, it
was necess iry to meet with NYSDOH experts regarding risk assessment
(RA) since the Company maintained that the RA indicated minimal risks
from the ¢ intamination at the site.

The t1ird meeting took place on 1/26/91, during which the RA
procedures and methods were discussed. NYSDOH and the Company agreed

that assumtions used in the RA can affect the risk. Therefore, it
was agreed it was prudent to monitor the soil gas in the areas where
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the contaninated piume of groundwater passes under the housing area
[Please re¢fer to Exhibit C & D ~ letters from E&E dated 2/6/91 and
3/26/91 respectively].

IV. ENFOF CEMENT STATUS

The N /SDEC has entered into a Consent agreement with the
Carborundy n Company under Article 27 of the Environmental Conservation
Law (ECL) antitled "lInactive Hazardous Waste Disposal Sites". The
consent ag ~eement was signed by the Commissioner of NYSDEC on February
g, 1989. The purpose of this agreement was to provide for the
implementa tion of an RI/FS at the site and the selection of a final
remedial 2 lternative.

A sacond Consent agreement, drafted in accordance with Article
27 of the iCL sets forth the goals as being the development and
implementa :ion of the selected remedial alternative, and operation,
maintenanc: and monitoring of the selected remedial alternative. The
draft cons:nt agreement was presented to the company on 2/18/91 and is
currently inder review.

V. GOALS FOR THE REMEDIAL ACTION

Remed ial action objectives have been developed in the RI to be
protective of human health and the environment for all exposure
pathways aid to comply with applicable standards, criteria, and
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facility.
SCGs apply

The r
is to cont
from the s
ensure pro
groundwate

groundwate

Recen ;

documented
standards

that on-si
than off-s
calculatio

After
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maximum co
[please re
federal go
it is dete
of attainm
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(SCGs). As summarized in Section 7 of the RI and noted
page 5, no current threats to human health or the

are posed by the chlorinated organics at the Carborundum
Thus, the requirement for remediation is driven by SCGs.
specifically to the groundwater medium.

medial action objective (RAQ) for groundwater at the site
'ol, minimize or eliminate the migration of contaminants
te. Generally, it is NYSDEC's policy to attain SCGs to
.ection at all points of potential exposure. For

', NYSDEC remediation goals are to attain New York State
standards throughout the contaminated plume.

data from other groundwater remediation programs has

the difficulty of achieving restrictive groundwater

t and near source areas. Consequently, E&E has proposed
.2 groundwater remediation goals should be less restrictive
te. These conclusions are based on thecretical

s outlined in Exhibit E.

review of this information it is unlikely that groundwater
facility boundaries (as defined by wells B3, B4, B5, B6,

. B27) can attain NYS groundwater standards, however federal
taminant levels (MCLs) are expected to be attainabie

‘er to Table 4]. These are the concentrations set by the
ernment, below which the water would be safe to drink. If
mined that some portion of the groundwater within the area
nt cannot be returned to its beneficial use (drinking
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water source), then institutional controls will be put into place
above grotdwater contaminated above health-based levels and
appropriat 3 containment measures will be continued. As noted on page
15 (Sectic1 C), based upon the uncertainty involved in predicting the
ultimate e ffectiveness of groundwater pump and treat systems, NYSDEC
will routiitely review the remedial actions to determine if the
stricter MNfS groundwater standards can be acheived.

Beyon i the facitity boundaries, (off-site welis begin with the
first ring of wells which are B-21M, B-22M, B-23M, B-24M, B-25M, B-26M
and B-31M), the groundwater RAOs will be the standards presented in
NYCRR (New York Code of Rules and Regulations) Part 703. These latter
standards ire even more strict than the federal MCLs [please refer to
Table 4].

For s»il, the Feasibility Study (FS) originally proposed
remediatio: to the extent that the soils would no longer present a
threat to :he groundwater at concentrations above MCLs. While this,
in general, remains the RAO, a more specific soil clean up goal was
requested )y NYSDEC. Carborundum and E&E developed a clean-up goal
based primirily on site specific data in response to the request by
NYSDEC. Tie rationale for the following numbers can be found as
Exhibit E nd F (Letter dated 3/7/91, E&E to NYSDEC, and NYSDEC Memo
dated 3/2091). A statistical sampling approach will be used which
considers n average soil concentration of 3 ppm TCE, 1 ppm
cis-1,2-DCi, and 0.5 ppm VC to be the overall goal for scils
remediatio:. Areas of the plant site expected to require soil
remediatio) is shown in Figure 4.

-~

VI. SUMMALY OF THE EVALUATION OF THE REMEDIAL ALTERNATIVES

Regul itions established by the State and federal governments
which deal with the remediation of inactive hazardous waste sites
require thit the selected remedial alternative be protective of human
health and the environment, cost effective and comply with statutory
requiremen:.s. A comprehensive list of remedial technologies
establishe | by the USEPA was utilized to determine potentially
feasible r:medial alternatives.

A pre iminary screening of remedial alternatives identified six
(6) alternitives for contaminated groundwater and six (6) alternatives
for contam nated soils.

lemedial Alternatives for Groundwater:

No Action Alternative

Groundwater Extraction and Treatment by Air Stripping
Groundwater Extraction and Treatment by Carbon
Adsorption

Groundwater Extraction and Treatment by UV/Ozone
Oxidation

Groundwater Extraction, Treatment and Reinjection to
Groundwater

Groundwater Extraction, Treatment and Off-site
Treatment at NCSD
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temedial Alternatives for Soil:

No Action Alternative

Excavation and Treatment by Volatitization (Low
Temperature Thermal Desorption, Vibratory Screen
Method)

Excavation and Treatment by Incineration

In-5itu Vaper Extraction

Soil Flushing

Excavation and Off-site Disposal

A. Groun water Remediation:

No Ac .ion_Alternative ~ This alternative would not use any active
remedial t chnology for the site groundwater. Under this alternative,
a groundwa er menitoring program (sampling and analysis} would be
implemente to determine the concentration and migration of
chlorinate organics over time.

Groun water Extraction and Treatment by Air Stripping - Air
stripping, using packed towers, is wideily accepted as an effective
method for removing volatile organics from groundwater. Contaminated
water is p mped to the top of an air stripping tower, where it is
distribute: over a bed of packing materials. The packing provides a
large wett d surface area for contact between the water and air. Air
is introdu ed below the packing material and is blown up through the

.tower coun ercurrent to the water. As the water comes in contact with

the air, e uilibrium is attained between the agqueous and gas phases.
Dissolved  rganics will transfer to the gas phase from the liquid
phase. Th( organic laden air is then passed through a granulated
activated  arbon filter unit to adsorb contaminants before being
discharged to the atmosphere.

Groun(water Extraction and Treatment by Carbon Adsorption - This
alternativi is a simple and effective means of removing most dissolved
organic cor pounds from water. As contaminated groundwater comes in
contact wi'h the surface of activated carbon, an equilibrium is
establishe: between the surface of the carbon and the aqueous phase
resulting 'n the preferential transfer of organic compounds to the
carbon sur-ace. Consequently, an activated carbon unit will remove
all the ad:orbable organic compounds from an aqueous influent as long
as the carlon unit has not been saturated with any of those compounds.

Groun: water Extraction and Treatment by UV/0Ozone Oxidation -
Chemical tieatment for the chlorinated organics present in the
groundwate: at the site is limited to oxidation treatment. Oxidation
technology is used to chemically oxidize organic compounds present in
water. Corplex organic molecules are broken down inte a series of
less compl(x melecules; the end product being water, carbon dioxide
and hydrogin chloride. For many years, chemical oxidants (e.g. ozone)
have been i sed widely used for industrial treatment without
ultraviele! (UV) enhancement. UV light, when combined with ozone
and/or hydi ogen peroxide, produces a highly oxidative environment
significani 1y more destructive than that created by ozone alone.

page 10
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Groul dwater Extraction, Treatment and Reinjecticn to Groundwater
Treated g oundwater may be reinjected into the aquifer from which it
was withd awn. This approach can be used to help direct the flow of
contaﬁina'ed groundwater toward the extraction wells or recovery
trenches.

Extri ction and off-site Treatment at NCSD - Niagara County Sewer
District 1o. 1 (NCSD) presently services the Carborundum facility.
Carborundim has contacted NCSD regarding the discharge of extracted
groundwat(r containing 200 to 1000 ppb of total chlorinated organics.
NCSD is cirrently reviewing the proposal and is expected to accept the
discharge.

B. Soil Remediation:

No Action Alternative - This alternative would not use any
active reredial technology for the site soils.

Exca\ation and Treatment by Volatilization - This alternative is
a process that uses air, heat and/or mechanical agitation to
physically transfer contaminants into the air phase. Recently,
various vclatilization techniques have been tested and used as
innovative technologies to remediate soils containing volatile organic
compounds. The two volatilization techniques that appear to be the
most applicable for this site are volatilization utilizing a mobile
Tow-temper ature thermal desorption unit and the vibratory screen
method. [ach of these two methods is described below.

Low-Temperature Thermal Desorption: Low-temperature
thern 11 desorption is a physical separation process used to
trans fer volatile compounds from a solid matrix inte a gas
strein, typically using air, heat, and mechanical agitation. The
volatile compounds transferred into the gas stream are then
subje cted to further treatment (e.g., carbon adsorption or
high- temperature incineration). This is a relatively new
techr ology, and many applications are under development. Removal
efficiencies exceeding 99.9% for non-polar halogenated aromatic
compc inds 1ike TCE have been demonstrated by low-temperature
thernal desorption units during bench, pilot, and full-scale
studias (COM 1989).

/ibratory Screen Method: The vibratory screen method is
a volatilization technique that disturbs the structure of the
soil Facilitating the release of volatile compounds. This
volatilization technique emplioys a vibrataory screen mechanism, or
mechz 1ical sieve. A mechanical sieve is a conventional piece of
portzie construction equipment typically used for size fraction
gradiirg in the construction and quarry industries. Using this
volatitization technique, contaminated soils are excavated and
dumpe i into the loading hopper of the mechanical sieve. The
mechz 1ical sieve processes the soil through a series of blades
and ¢ ~ates to break it down. The soil is then transported on a
conve yor belt to a series of vibratory screens that further
disag jregate and separate the soil into three size fractions.
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The s i1 is then stockpiled until samples coliected from the
treat «d soil verify that cleanup goals have been met. Some soil
may r quire more than one pass through the mechanical sieve to
achie 'e cleanup goals.

Excav tion_and Treatment by Incineration - Thermal treatment is
a method t at employs high-temperature oxidation under controlled
conditions to degrade substances into products that generally include
carbon dio ide, water vapor, sulfur dioxide, nitrogen oxides, hydrogen
chloride, nd ash. Several types of incinerators are technically
feasible a d have been used to treat hazardous soil, including

-multiple~h  arth, fluidized-bed, and rotary-kiln incinerators. Rotary

kitn incin ration is most commonly used for soil, probably because of
its relati e simplicity and more readily available equipment. Feed
systems ca be altered to accommodate large-diameter particles, and
residence ' imes can be increased to ensure that all contaminants have
been treatid. Depending on the capacity of the unit, rotary kilns
also proce:s large volumes of wastes.

Thermi 1 destruction is a proven technology that can effectively
and rapidl; treat all organic compounds. This procedure consistently
achieves tle best overall results for these contaminants, usually
accomplish ng well over 99% removal.

Excavi tion_and Treatment by Soil Flushing - In-situ soil
flushing i: a process applied to unexcavated soils using a groundwater
extraction, reinjection system. An aqueous solution is injected into
the area o' contamination, and the contaminant elutriate is pumped to
the surfact for removal, recirculation, or on-site treatment. During
elutriatior, contaminants are mobitized into solution because of
solubility, formation of an emulsion, or chemical reaction with the
flushing sclution. An in-situ soil-flushing system includes
extraction wells installed in the area of soil contamination,
injection vells installed upgradient of the contaminated soil area,
and a wast«water treatment system.

Vapor Extraction - In-situ vapor extraction is a technique for
the remova of volatile organic compounds (VOCs) from the vadose (or
unsaturatec ) zone of soils. The basic components of the system
include exiraction wells, monitoring wells, and high~vacuum pumps.

The i1 ~situ vacuum extraction system operates by applying a
vacuum thrcugh the production wells. The vacuum system induces air
flow throug¢h the soil, stripping and volatiltizing the VOCs from the
soil matriy into the air stream. Along with gaseous VOCs,
contaminatcd groundwater is generally extracted. (The quantity of
extracted \ 0C-contaminated groundwater will depend on the moisture
content of the soil in the vadose zone). The two-phase flow of
contaminat¢d air and water flows into a vapor-liquid separator, where
the contam‘ nated groundwater is removed. The groundwater will require
subseguent treatment (e.g., carbon adsorption or air stripping). The
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contaminai ed air stream is typically treated by utilizing an activated
carbon bet .

Exca\ation and Off-site Disposal - Excavation is a well
demonstraied and refiable tecﬁnoiogy for the removal of contaminated
sojl. Imp lementation is retatively simple, and no special equipment
or materi:ls are required. Due to the seasonally high groundwater
levels gr¢ indwater seepage into excavation areas could impede

excavatior operations. However, groundwater extraction or cutoff

teg?niques can be used to facilitate efficient removal of contaminated
soils.

Excavition of soils containing VOCs presents the possibility of
releasing :he volatile contaminants into the atmosphere, in addition
to the pos;ibility of generating contaminant-taden dust. Ouring
excavation activities, air quality monitoring is required and dust
and/or vap)r control measures (e.g., foam or water) could be required.
Soil sampling would be required upon completion of excavation to
verify tha: all soil not meeting established cleanup goals has been
removed. | problem with implementability is posed, however, since a
significan: amount of contaminated soil is located immediately
adjacent t» buildings that are currently in use. Removal of these
buildings ruld pose an unacceptable burden on Carborundum's
operations

C. The P eferred A]ternative:'

The p 'eferred alternative based on the available information is:

xtract the groundwater both on and off site
nitially dispose of groundwater at NCSD
reat contaminated soil to 3 ppm TCE or less
onitor groundwater and soil gas

Remed al action at the Carborundum facility will be performed for
so0il (on-s te) and groundwater (both an and off the site property).
The prefer ed remedial alternative does not completely match any of
the comprei ensive alternatives described in the FS, although the
component ' emedial technology (e.g. carbon adsorptien) is identical te
portions o' specific alternatives.

Soil | emediation:

The p' eferred technique for soil remediation will most likely be
in-situ vajor extraction. This would be implemented as described in
Alternativis 4 and 5 of the FS [please refer to Table 5§]. The
selection (f in-situ vapor extraction for soil remediation is
contingent upon affirmative results from the vapor extraction pilot
study currintly being performed. Results are scheduled to be
presented 'n a report in early summer 1991. Other soil treatment
techniques (i.e., thermal desorption) may be used if the study
ultimately finds that in-situ vapor extraction technology is not
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effective. However, all results to date indicate that this vapor
extractior technology will be effective.

Grour dwater Remediation:

Cont: ninated groundwater exists in two hydrogeologically distinct
Tocations: groundwater upgradient and groundwater downgradient of the
subsurface hydrogeologic boundary located in the southwestern portion
of the facility. Groundwater upgradient of the boundary will be
extracted is described in all the alternatives in the FS except for
the no action alternative. Groundwater downgradient of the

“hydrogeolc 3ic boundary will be extracted, but not as described in

Alternativas 3, 5, and 7 of the FS [please refer to Table 5].
Extractior wells will 1ikely be located on the north side of the
railroad right of way near the DoD facility to decrease constructien
costs. Well locations and pumping rates will be determined by a
hydrogeolc jical investigation of the aquifer in this area. This study
is schedul:d to be performed in the Fall of 1991.

The e (tracted groundwater from on-site will initially be
discharged to the Niagara County Sewer District #1 (NCSD) for
treatment ind disposal. After six months of groundwater remediation,
the data o1 contaminant concentrations and optimum pump rates will be
examined ad the feasibility of installation of a treatment facility
will be re-evaluated. Water will be discharged to the State Pollution
Discharge :limination System (SPDES) outfall if it is treated on-site.
The decisiin to treat groundwater on-site and then discharge to the
SPDES outfill or to continue to discharge to NCSD will be based on the
evaluation which is planned after six months of operation.

Long- :erm monitoring will consist of sampling selected monitoring
wells on a menthly basis upon initiation of site remediation.
Currently :he wells are monitared quarterly. The increased frequency
will provile additicnal data to evaluate the progress of remediation.
Monthly moiitoring will only be implemented for one year following the
start of r:mediation. The need for continued menthly monitoring will
be evaluat:d at the end of one year. Other wells not included in the
monthly sciedule will continue to be monitored on a quarterly basis.

Addit onal monitoring requirements include the implementation of
soil gas sirveys twice per year for two years on the DoD housing area.
Surveys wi 1 be performed in the winter and summer seasons. The
sampling 1:cations will monitor the area near the eastern boundary of
the housin; area and adjacent to homes in the southeast corner of DoD
property wiere the bedrock plume exists beneath the soils. Monitoring
results wi 1 be evaluated by the NYSDOH to assure that human health is
being prot:cted. Monitoring is scheduled to begin during the Summer
1991.

Monit ring of Cayuga Creek will be implemented on a yearly basis
whenever t e hydgogeology suggests there is even a remote possibility
that the s.ream can be adversely impacted.
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The o:her remedial actions (i.e. groundwater extraction and soil
remediatic1) will be reviewed by NYSDEC at least once every five years
after completion of the remedial action, to assure that human health
and the ensironment are being protected. This review will take place
in additic) to the regularly scheduled monitoring and operation and
maintenanc:, even if the monitoring data indicates that the
implemente | remedy meets the "clean up criteria or standards". The
objective if the review will be to evaluate if the implemented remedy
protects himan health and the environment and to identify any
"permanent ' remedy for the site. Before taking or requiring such
action, al interested parties including the responsible parties and
the public shall be provided an opportunity to comment on NYSDEC's
decision.

D. Ratioiale for Selection:

The f nal alternatives were evaluated against the following eight
(8) criter a: 1) Compliance with New York State Standards, Criteria
and Guidel nes (SCGs), 2) Reduction of toxicity, mobility or volume,
3) Short-t :rm impacts, 4) Long-term effectiveness and permanence, 5)
Implementa :i1ity, 6) Cost, 7) Community acceptance, and 8) Overall
protection of human health and the environment.

- _ompliance with SCGs:

ontaminant-specific SCGs consist solely of the groundwater
quali y standards. SCGs would 1ikely be met within 5 years due
to th. removal of source contaminants via vapor extraction and
groun water extraction. Although the groundwater goal (i.e. 6
NYCRR Part 703) may not be met at or near source areas, it has
been : etermined that federal groundwater standards are likely to
be at ained [please refer toc Table 4]. Containment to prevent
migra ion of contaminants and institutional controls will be used
where' er necessary to protect public health and the environment.

i xtracted water would be discharged to and treated by NCSD.
The S Gs that apply include provisions under the Clean Water Act
(40 CIR Part 403) which require Carborundum to meet the
condi- fons of the permit before discharging to the sewer
distr ct. SCGs also provide a procedure for developing air
emiss on permit levels. Since control equipment such as carbon
adsor] tion or catalytic or thermal oxidization will be installed
on thi vapor extraction system, removing virtually all the
contal inants, meeting the requirements of the permit issued by
NYSDEI will be assured.

- | eduction of Toxicity, Mobility or Volume

“he soils will most ltikely be treated by in-situ vapor
extraition. As this technology is a physical treatment, the
contar inants are transferred to another phase before they are
eventi ally destroyed. The gas phase effluent would in turn be
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trea ed by either catalytic or thermal oxidation of carbon

adso' ption. Oxidation would result in direct destruction, while
carbi n adsorption would lead to the destruction of the

conti minants when the carbon was regenerated. The carbon would
be cinsidered an FOO02 RCRA {Resource Conservation Recovery Act -
a feieral law identifying and requiring special handling of
hazai dous waste) waste by the "derived-from" rule and thus would
nece: sarily be treated to effectively destroy the absorbed

conti minants during regeneration at a RCRA facility.

Groundwater: For the first six months, all contamination in
the | lume would be discharged to the NCSD for treatment by
bioltgical and physical methods. Currently, the NCSD's influent
conti ins TCE at levels comparable or above the levels that would
be e:pected in the extracted groundwater, and NCSD's effluent
comp ies with its NYSDEC discharge permit. After six months, the
data on contaminant concentrations and optimum pump rates will be
exam ned and the feasibility of installing a treatment facility
and ¢ ischarging directly to Cayuga Creek will be evaluated.
Treaiment of contaminated groundwater will be in conformance with
a NY!DEC discharge permit and most 1ikely would include air
strijping or carbon adsorption. As noted above, the contaminants
woult be destructed when the carbon was regenerated.

- Short-Term Impacts:

Groundwater: No adverse impacts during implementation.
Extr: cted contaminants remain in a closed system until treatment
at P(TW.

Soil: Contaminated vapors generated by the vapor extraction
will be treated with carbon absorption or oxidation prior to
disclarge to eliminate emissions.

- Long-Term Effectiveness and Permanence:

Since removal of the vast majority of chlorinated organics
that would have migrated to the groundwater will be accomplished,
this alternative is considered effective in the long~term.
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- Implementability

iroundwater: Readily implementable, technical obstacles
to coistruction and operation are non-existent. Remedy is easily
monitred via the existing monitoring wells. Additional
extra:tion wells could readily be instalied if needed.

w0il:  Soil treatment using vapor extraction is readily
- imple entable since it requires proven technigues and
off-t e-shelf equipment. Difficulty may arise determining the
optimm placements of scil vents to direct air from fissures
throu th the contaminated zones. Installation of an impermeable
surfa:e cap over soil and injection probes will prevent air flow
short ‘circuiting.

- iost:

-ince the preferred alternative is actually a combinatien of
vario s alternatives described in the FS a final cost estimate
was n t prepared. A detailed cost estimate is provided in the F$
repor . for elements of the preferred alternative.

- ' ommunity Acceptance:

rommunity concerns are expected to focus on the remedial
alter: ative which will be most protective of public health. A
full  ssessment of community attitudes toward the preferred
alteri ative and the cther alternatives will be made following the
forma public comment period and informational meeting.

-  Iverall Protection of Human Health and the Environment:

: ubsurface contamination poses 1ittle threat to human health
or th. environment. The lack of receptors, either human or
enviri nmental to the contaminated groundwater, resuilts in an
abseni e of significant risks. However, the additional soil gas
moniti ring will further evaluate the air exposure pathway via
soil (as at the DoD housing area. Future uses of land near the
facil ty could theoretically include residences constructed on
agrici Ttural land southwest of the railroad and power company
right: ~of-way. .Placing wells here for potable water is unlikely
becau: e the natural water quality of the bedrock aquifer is
unsui: able for use and a public water supply is available for
use.

{ ontrol of the upgradient plume and elimination of the
downg! adient plume eliminates the improbable theoretical exposure

scenal io of potable water well installation in agricuitural land
beyont railroad and power company rights-of-way.
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VII. SUMALY OF THE GOVERNMENT'S POSITION

The bistis for the Government's decision is Article 27, Title 13
of the Environmental Conservation Law. A public meeting is scheduled
for May 1911 to present the Propesed Remedial Action Plan (PRAP). A
responsive jess summary will be prepared addressing the comments and
recommenda :ions of the responsible parties and the public.

The N'SDEC and NYSDOH consider the preferred remedial alternative
to provide the best balance among alternatives with respect to the
criteria uied to evaluate remedies. Based on the information
available it this time, it is believed that the preferred alternative

-would be potective of human health and the environment, would be in

compliance with applicable or relevant and appropriate requirements of
other fede '‘al and State environmental statutes and would be cost
effective.

A bib iography of correspondence between NYSDEC and Carborundum
Company (r presented in many cases by BP America and Ecology &
Environmen .} pertaining to the review of the RI/FS reports are
contained n the Administrative Record. Letters from the NYSDOH
regarding he review of the RI/FS are also included in the
Administra ive Record.
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1,1-DCA -
CFR
DCE
DNAPL
DOD
ECL
E&E
EPA

FS

IRM
MCLs
MC
NCSD
NYSDEC
NYSDOH
NYCRR
PCE
ppm
ppb

RA
RAOs
RCRA -
RI -
SCGs -
SPDES -
TCA -
uv -
ug/l -
vc -
voc -
TCA -
TCE -
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LIST OF ACRONYMS

1,1-Dichloroethane

Code of Federal Regulations

Dichloroethane also known as Dichloroethene
Dense Non-Aqueous Phase Liquid

Department of Defense Military Housing
Envircnmental Conservation Law

Ecology & Environment

Ecology & Environment

Feasibility study

Interim Remedial Measure

Maximum Contaminant Levels

Methylene Chloride

Niagara County Sewer District No. 1

New York State Department of Environmental Conservation
New York State Department of Health

New York Code Rules and Regulations
Tetrachlorocethylene also known as Perchloroethylene
Parts per million

Parts per billion

Risk Assessment

Remedial Action Objectives

Resource Conservation and Recovery Act
Remedial Investigation

Standards, Criteria and Guidelines

State Pollutant Discharge Elimination System
1,1,1-Trichloroethane

Ultraviolet

Micrograms per litre

Vinyl Chloride

Volatile Organic Compound

1,1,1 - Trichloroethane

Trichloroethylene (also known as Trichloroethene)

ecology and environment




— [

+7)
SRR
} R - r
conv | ROAD

1% neenssnt oY

‘Rt Renachan

&\L.

NN Loy <,
31 NIAGARA FALLE <7< s

QUADRANGLE LOCATION

f TEBNRT!QNFL_AIRM] r__l .
ey L

e 1

SOURCE: Ecolo v and Environment, 1986.

SCALE
0 Y 1 MILE
[ T - 1
Q 5 t KILOMETER

Figure 1 CARBORUNDUM FACILITY LOCATION MAP

resyéled pape ecbl nl?(_nnanéin%runm{m




R e L L

— M AL — _gﬂ - —— m - B T
e Iy oy —— o e i S =T=r<]
dVW LNEAYT ALITHOYY 2 aunbiy s =4 = e Smenrs
U JAITUCIAUS pUw hun_ouu% m
E
3
3, m
X o e
Bt 2 awW“+E-Nln M
ELTH L Y H
£
St m
Du “m-'/ VEYIVIH M e —
Y - T = T T T T FUTE T T T s e T T T T T e
- 00N g |- -
s st 9 uon““m&ntthn|l Hualz-4 Sulitd
3 Wt gy g IR 117 wg -y
Ts6-4 "su-g ue-a g
— g
(He)1 e j
_ . P . \ _
wyz-g
HOLLY #7972 ONIEYS 3 - _
NOILYA 33 ONNOKD B 1 S3INOWLDITS
EOOMUR Eﬂ- e M ..o- _ g
T TN .
ONNCE WO
3l ST o -
e |
THA MO A SOCW X0 @ |
Ton beusiagm D0NDN Mo - 3 wws-n Som _
CEET ._. ohuﬂ.fEnu!n P40 gtyp 4..:_ -8 X
4 N »
] " D ﬁl 2 l‘uc.’.—-‘ﬂ-l.
i—He .|.|....I-.|.|E!!.|.|..,.|.|_
. S i
® / XYRAUIBIS h
* v
n w ' -_mnlﬂ si-a $i-e . -zo.la 12::. cz_.ln
r m / _
w ...a:.-ﬁ.lc.. - FOTE} LI ] N Y wi-g m
i ST we-p Yssi- Y-8 Twgi-gtygog ' o
v M L] - NI-8
/ s¥i-9 - _ TR | M
>
1]
St ugr_g : \ . ]
. v Tsr-e sz-1 _ .
51-4 TSri-0 e "i-9 Tus-9 "wg-e ot
i ) N
/ wi-g _
I - R

U B B U S S v R B



namtiy

- lll_ s . — — e —_— TST=T=T=
9861 LSNDNV A38NSYIW — —
NAHLYHINIONOGD SYD
1108 391 A NOILVLIHGHILNI § sinbiy U JusmTonaTa pie f3oress =
: b »
03 m
Weied (2] G BRLIRIOD ANy
£
-]
o
u-.nn._...o..:::- =
L]
&
2
<
. H
- —_— . . ¥y — - — — = ]
/ : S
o | wii-g
H
|
[} el L Ra0ud
oAb Buses 3 _.. e AV D _
=AM pUnoIp wyl-a |
e na—vr—— E SDimvuas _
NS 80wy ireg g H SMNOHADFINZ
I ARG oAl v
paliviiecs 0 L S W U & RO e N ol e I
UOURMLAINGR ) BLINT - iy -.
AusBosnyg 1 viha g s [ .
T by IQ H —
TS e it ooy [ ]
o 5 i wsz- - .
1 © BT Y Ittt . i
S I e T B fﬂ__" e
sasay |7 [}
I EMY v
wrisa i) _
] m % m
: § : ; .
: m . i
! j Voo
: v ek . _ 2
1 hﬁ.\ u '
¢ R 13 AL : _ 4
] , v q M
| S
uuaﬁuu.#.:_iuln / * - m
i / SR —_— N
- s g _

SNSRI RS G NI B U TS S e T B B s S B S B [ S



- bt it BT 0

{6861 J1Hdv)

HIINDE ¥I0HTIE MO IVHS
NI [958 SNOI LY HINIINDD
{101 INIHLIOHOTHOIYL: S aunbiy 0] quUIWMOING? Ppus £Jojoaa

TIFAAVIHM JO NMOL

el LTI e
N
U

HOB YA DNISYD
NOLL YA273 ONAOWD
BIOIPLE Wy Y G mwiiTg
hhen e LU & T IR S Y

\
U 00 0 sy g
Y N 1Q

Ve i v -
T S s ATy +

NIHSIALD
SHNNYEID
EMNONLDIATS

—

1
H
—— i tio +En~|-

sy

TITTAN

WUYIGS 3 S1add BATHOM VEVEYM

i SR

(N D T RS B S R R RGNS RN SRR SR R SN BN R S

[ p—



{686t K4y}
H34iN0¥NI0HAIB MOTIVHS
L N (9d0) SNOLL VY INIS

NOD (ZA) IQIHOTHI TANIA G aunbyy

NOlLwAZ a2 ONISYS 3
NOLLYA3Y3 ONAOKD o

M gea o ey EE

W] Juamruciaus pue £8oj00a

ecology and environment

QIMILYIHM S0 MM

Anvg

oros

D —

FTITUAN

WOUY  JUDY Biesu amTHOR wysvm

recycled pape

¥
+
g




r— -

r— -

il

WELL NO. 1

NOT !’N USE)

w

2 1

-t —0516

2l G158 105(M)

b 8-14(M) '
[ o]

: — .3

& B-7(M)

r_—*r‘"r‘“*r’“r‘”‘r—"r‘“r“fr"r—“.\_r‘“r“‘

&
%
o
[
&
PROPEATY LINE

B-175{M) y

@ New Mor toring Well, 11/86
—615— Groundw ner Eievation {ft.}

© Facility F oduction Wells
&4 Soil Borii gs Completed as Monitor Points

wanueen Low Perr eability Barrier

E Pumping Yell Capture Area

SCALE
0__ 100 200 400 800 FEET
010 50 100 200 METERS
[ = o= s ]
Figure 77

ESTIINATED GROUNDWATER ELEVATION AND WELL CAPTURE AREA
AFTER PUMPING P-2 AT A RATE OF 200 gpm FOR 24 HOURS
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Table 1

GROUNDWATER, SOIL GAS, AND ESTIMATED AMBIENT AIR
CHLORINATED ORGANIC CONCENTRATIONS USED TO ESTIMATE

aded pajpAdal
G iy

Well B-17M Area

Estimated
S50il Gas Average Soil Gas Air Conc.

Concentrations Groundwater Cenc. in DoD

in DoD 5G-26 Conc. at B-17M Near BEL7H Housing Area

Compound (mg/m"™ ) (ug/L} {mg/m™) {mg/p")
1,1-Dichloroethane 1.5 ' 135 - 3.85E-10
1,1-Dichlorcethens 0.15 175 - 1.54E-11
1,2-Dichloroethene (total) 5 NU 15.6 4.87E-190
Tetrachloroethene 7N : NU 1.99 8.16E-12
1,1,1,-Trichlotcethane 0.4 NU 2.013 4,28E-11
Trichloroethene 2 NU 970 4.52E~09
vinyl Chloride 0.5 NU 1.6° 6.65E-11

[AD])CZ4140:D2467, #2395, PM = 22

NA = Not Analyzed.
NU = Not Used.

2 - Estimated from total 1,2-DCE concentration in soil gas

wawuommus pun L3ojess
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Table

3

ARARs AND CHLORINATED ORGARIC

— -

CONCERTRATIORS CORRESPORDING TO BENCHMARK RISK LEVELS
FOR THE GROUNDWATER AT THE CARBORUNDUM FACILITY

[ Benchmark Risk EPA Method ARARs and Other TBC
Lﬁ Level Concentrations BO10 - Criteria
{yasL) Standard
Detection SDWA NYS
Egual Equal Limits MCL (a} WQSLG
Compound Category Risk Conc. {vg/L) {ug/L} GA{b) (ug/L)"
Carbon Tetrachlo ‘ide c 0.034 c.o11 0.312 % 5
{“ Chloroform C 0,717 0.011 G.05 100{c) 100i(c)
1,1-Dichloroetha e C g.048 0.011 0.07 - 50(q)
t# 1,1-Dichloroethe ¢ c 0.007 0.011 0.13 7 0.07(g}
1,2-pichloroethe e - N 150 573 0.10 cis: 70{p) -
- trans: 100(p) 50(qg)
[_ Methylene Chlori e c 0.583 0.011 0,25 - Soig)
Tetrachloroethen o 0.086 0.011 0.03 5(pt 0.7g}
1,1,1-Trichloroe hane N 1,575 57 - 0.03 200 50(g}
Trichloroethene [ ¢.398 0.011 0.12 5 10
vinyl Chloride c 0.002 0.011 .18 2 5
[AD]IC24140:D2467, #2363, PM = 12

C: Carvcinogen

N: Noncarcinoge)

Safe Drinkin:t Water Act Maximum Contaminant Level.
Groundwater NYSDEC TOGS Series 1.1.11.

€7 As trihalomelhanes.

g: Guidance Valie (other criteria to be considered).
Proposed valte; will become an ARAR if it is adopted as final.

recycled pape.

b: New York Sta'e Water Quality Standards and Guidance Values for Class GA
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Table 4

GROUNDWATER SCGS
Carborundum Site No. 932102

SDWA NYS

MCL (a) WQS&G

Compc and Category (ug/L) GA(b){ug/L)

Carbon Tet "achloride C 5 5

Chloroforn c 100(c) 100(c)
1,1-Dichlo *cethane . C - 5
1,1-Dichlo ~cethene C 7 5
1,2~Dichlc "oethene N cis: 70 (p) 5
trans: 100 (p) 5
Methiene Ciloride c -- 5
Tetrachtor ethene C 5 (p) 5
1.1,1-Tric1loroethane N 200 5
Trichloroe :hene o 5 5
Vinyl Chloide c 2 2

C: Carciogen
N: Nonca‘'cinogen
a:
b: 10 NY:RR Subpart 5-1
¢: As tr halomethanes.
p:

recycled pape

Safe Irinking Water Act Maximum Contaminant Level.

Propo;ed value; will become an SCG if it is adopted as final.

ecology and environment




TABLE 5
SUMMARY OF REMEDIAL ALTERNATIVES

FEASIB LITY STUDY, OCTOBER 1990, ECOLOGY & ENVIRONMENT

Alternative 1

A]ternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Alternative 7

recycled paper

Carborundum Company Site No. 932102

No action

Extraction of Groundwater Upgradient of the
Hydrogeologic Boundary, Treatment by Carbon
Adsorption, No Soil Treatment.

Extraction of Groundwater both Upgradient and
Downgradient of the Hydrogeologic Barrier,
Treatment by Carbon Adsorption, No Soil
Treatment.

Extraction of Groundwater Upgradient of the
Hydrogeologic Barrier, Discharge to and
Treatment by NCSD, In-Situ Vapor Extraction
of Source Area Soils.

Extraction of Groundwater both Upgradient and
Downgradient of the Hydrogeologic Barrier,
Treatment by Carbon Adsorption, In-Situ Vapor
Extraction of Source Area Soils.

Extraction of Groundwater Upgradient of the
Hydrogeologic Boundary, Discharge and
Treatment by NCSD, Excavation of Source Area
Soils, Treatment by Thermal Desorption,
Backfiiling on Site.

Extraction of Groundwater both Upgradient and
Downgradient of the hydrogeologic Barrier,
Treatment by Carbo Absorption, Excavation of
Source-Area Soils, Treatment by Thermal
Desorption, Backfilling on Site.

ecology and environment
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EXHIBIT A

Additional Information Describing Source Areas
Carborundum Company Site No. 932102

Two so .l gas surveys were conducted on the plant grounds in an
attempt to .dentify probable source areas. The initial survey
performed b SOHIO (parent company of Carborundum) in 1984 was
conducted a; a screening technique. A more thorough survey was
conducted b’ Tracer, Inc. in 1986, A third survey was conducted by
Tracer in A»ril and May of 1989 on the grounds of the DoD housing
subdivision which borders the western plant boundary. The purpose of
the third s irvey was to determine what potential risk, if any, soil
gas vapors iay pose to residents of the DoD housing subdivision.

The in:.erpretation of these results are presented on Figure 3.
The two gas surveys agreed well with each other and with the results
of.- the boreiicle drilling. They all identified source areas in the
grassy area northeast of the manufacturing building and arocund the
southwest cirner of the manufacturing building. The drainage ditch
directly to the west of the manufacturing area, the area south of the
manufacturi:ig building, and the courtyard also show concentrations
above backg 'ound (see Figure 3). Low levels of chlorinated organics
were found (xtending out of the west of the manufacturing building in
the vicinit' of B-3M. Monitoring well B-3M, a shallow bedrock well,
also containis high concentrations of chlorinated organics in
groundwater Only well B-17M and B-8M have higher concentrations.

TCE wa:. the major chlorinated organic used by Carborundum in
their carbol: and graphite cloth manufacturing process from 1963 to
1983. Howe''er, TCA was used on a one time trial basis. Carborundum
shut down tle cloth manufacturing facility due to market conditions in
1983. Empliyee interviews were conducted to acquire information about
past handliig practices and potential source areas. The potential
sources areis are depicted in Figure 9. The results of these
interviews :re summarized in the following paragraphs.

The ma’ or sources of chlorinated organics are to the south and
west of the cloth manufacturing building, designed as locations A, B,
and C on Ficure 9; and the area of the septic system tanks and the
leach field: north of the manufacturing building.

Area A contained an aboveground tank farm on a concrete pad
adjacent to the west wall of the building. The concrete pad was
surrounded ly an earthen dike. There were three tanks, one to store
virgin process oil, one to store waste process oil, and one for TCE

recycied pape ecology and environment
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still bottois and waste process oil. Drums of still bottoms and waste
process oil were taken from the cloth building and stored in the areas
immediately west of the pad prior to pumping into the waste tanks.

The content:; of the waste tanks were periodically removed for off-site
disposal. iome of the drums were periodically left open and allowed
to collect Hrecipitation, resulting in displacement of the contents
from the drms. In addition, during tank loading and unloading, the
residual cotents of the hoses were allowed to run out onto the
grounds. P.riodically, the crushed stone and dirt covering the drunm
storage are.. were removed and used to level the courtyard and the area
immediately east of the courtyard, which are depicted as areas E and G
on Figure 9

Area B where the highest levels of chlorinated organics are
found in griundwater at well B-17M, contained an earthen dike which
and a scrubler for oil fumes from the baking furnaces, an underground
tank to sto:'e and collect water/oil mixture from the scrubber, and an
outside exhiust fan and stack connected to hoods over the top of the
TCE degreas: ng tanks located in the cloth building. The underground
tank, which was removed, was not directly used to store TCE; however,
small amouni s were possibly introduced from the residuals left over
from the pe:riodic cleaning of the baking furnaces with TCE. This tank
was reportec to have overflowed several times into the earthen dike.
The oil was skimmed off the top and the water, which contained a small
amount of T(E, was pumped into the excavated pit south of the earthen
dike and allowed to evaporate. 1In the colder months, TCE was reported
to condense in the stack and run down the stack wall and out of the
bottom of tle stack and fan. 1In addition, TCE still bottoms were
periodically pumped out of the stills directly onto the embankment
south of the earthen dike rather than placed in drums and subsegquently
pumped in tle waste tank.

Area C also had an outside exhaust fan and stack for TCE
degreasing tanks located in the building. As in Area B, condensed TCE
ran out of the bottom of the stack and fan on tc the ground in the
winter. The open ditch between Area B and C and continuing east past
Area C allowed the transport of surface runoff containing TCE.

Area D was a covered concrete storage area utilized to store
drums of virgin TCE. No releases from this area were reported.

Area E, the courtyard, -was graded off with dirt and gravel
containing chlorinated organics from Area A. Empty TCE drums were
stored on thz north courtyard wall of the cloth building. 1In
addition, ar exhaust fan and stack was located on the outside north
wall of the :zloth building which exhausted TCE fumes from a small yarn
degreasing uait. As in Areas B and C, condensed TCE from the stack
and fan ran >ut of the bottom during the winter.

Area F wvas the initial location of the cloth process prior to
building the new building to the southwest. Drums of virgin TCE,
waste TCE, aid empty drums were stored on all three exterior sides of
this locatioi1. TCE from process leaks and still bottoms. was
periodically discharged to the building sewer which went into the
plant sewer 10rth of the building.

recycied pape ecology and environment
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Area G was a dirt and gravel storage area for drums. Dirt and
gravel from Area A was also used to level Area. G. Several drums of
TCE or TCA rere reported tc have been stored there, rotted, and
discharged :heir contents.

Area H contained an excavated burning pit that was utilized for
disposal of waste process oil. Periodically during colder weather,
the waste p 'ocess o0il was thinned with TCE to facilitate pumping of
the oil fro drums into the burning pit.

~ Area I was a pilot plant for the cloth process and utilized TCE
as a degrea:ier. A reclaiming still was also located in this area. No
further infirmation is available on this area and the handling
practices ii. use, TCE was suspected to be discharged to the septic
tanks that ''ere used at this time.

Within the cloth building along the south wall is a concrete
trench into the floor. A drain in the west end of the trench
discharged . nto the plant sewer system to the north. Periodically,
0il on the :loor was washed with small amounts of TCE and the liquids
rinsed into the floor drain.

Potent: al sources in the grassy area north of the manufacturing
building in¢lude several abandoned septic system tanks and leach
fields. Very high levels of TCE have been found in monitoring well
B~8M in thi: area ranging up to 170,000 ppb. In addition, to the
buried sept:c system tanks, a central plant "catch basin" is located
in this are:. Waste waters, including those from the cloth building
and Area F, were piped into this basin. All of the septic system
tanks were :ampled on two occasions. In both sampling events, TCE
concentraticns were found to be high. TCE in Tank 9, the abandoned
chlorine cortact tank, was as high as 900,000 ppb. It is likely that
some of these tanks and sewers may leak slightly, resulting in the
presence of very high levels of chlorinated organics in the
groundwater beneath the grassy area northeast of the manufacturing
building.

The soltheast side of the manufacturing building is another
potential scurce area. An abandoned septic system tanks 10E and 10W,
which contains levels of TCE up to 47,000 ppb, and leach field also
are located in this area. The ditch along the south side of the
manufacturir g building discharged into this area. Only low levels of
TCE and MC Fave been found in the boreholes drilled in this vicinity
to date.

The SPLES discharge ditch, which runs just north of the Fiberfrax
plant to Cayuga Creek, and the buried sanitary sewer lines, which run
along Cory Foad to the Niagara County Sewer District 1 Wastewater
Treatment Plant, may have also provided avenues for chlorinated
ocrganic migration.

recycled pape ecology and environment
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. DEPARTMENT OF HEALTH

EXHIBIT B

—

Corning Tower  The Governor Nelson A, Rockefeller Empire State Plaza  Albany, New York 12237

Dawvd Axelroo MWD
Commussioner

OFFICE OF PUBLIC HEALTH
L]

Dwrector

Witham F teavy
Erecutive Deputy Director

Mr. Martiy Doster

NYS Dept. of Environmental Conservation

Region 9

600 Delawire Avenue

Buffalo, lew York 14202

RE: Carborundum Facility

Wheatfield (T), Niagara County
Site ID #9-32-102

Dear Mr. loster:

We hive completed our review of the Remedial Investigation (RI)
report fo- the above site and feel that it contains enough information to
generally characterize the site. The health assessment section of the
report wi 1 not be reviewed by department risk assessors and formal
comments 1311 not be provided. However, that does not mean that we agree
with thei - assessment of soil/gas vapors on the Department of Defense
housing a-ea. Also, using risk assessment numbers alone for cleanup
standards in soils is not recommended. Cleanup standards in soils should
consider :everal factors including background levels, what levels in soil
can still contaminate groundwater, and risk assessment.

As y wu know, the soil/gas survey at the DoD housing area was
undertake - instead of installing overburden groundwater wells as requested
by NYSDOH  The conclusion drawn by the RI is that soil gas vapors do not
migrate t . the surface over most of the site. This conclusion may be
premature since only one soil/gas survey was undertaken.

Base: on the Remedial Investigation, including the soil/gas survey,
the follo'ing facts are known:

1. There is an upper bedrock groundwater plume that contains
trich oroethene, 1,2-dichloroethene, and vinyl chloride and flows
under several homes in the southeast section of the DoD housing
facit ty. The groundwater monitoring results from wells B-3, B-22m,
and B 23m shows seasonal variations and that the levels of
contar ination seem to be increasing.

2. The o' erburden is not saturated. Therefore, there is no confining
layer in the overburden to prevent vapors from migrating up through
the scil.

3. The stil/gas survey found that vapors could fiow through the soil.

recycled pape: ecology and environment
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Therefore, an argument can be made that vapors from the plume can migrate
to the sur ace in areas around the housing facility.

Severi1 of the sample results, DoD-1, DoD-2, DoD-20, and DoD-21
reported risults for 1,1,1-trichloroethane that appear to be ambient air,
not soil/qgis vapors. Does Carborundum propose to resample these sites? If
not, how dic they the results?

9#["":""

The scil/gas vapors are a public health concern and need to be
monitored -n the southeasterly part of the DoD housing facitity. The Coast
Guard report concluded that soil gases are present at the site and that
the gases can be released into houses. Their conclusion is based upon
their soil,gas survey and inspection of houses. In the houses the Coast
Guard founc that the concrete stabs are not one solid piece but contain
several openings used for air intakes for the forced hot air furnace
system.

Any renedial action needs to include a monitoring plan to monitor for
soil/gas vaiors in the southeastern section of the DoD housing area,
particularly in the areas around monitoring well B-22m. The sampling
should be dane quarterly until the remedial action has shown to reduced
the levels »f contaminants in the groundwater. If the monitoring shows
that any hcise is being impacted at any time by soil gas vapors then the
Rouses woul 1 have to be sampled and if needed the people moved out of the

ouses. :

If you have any questions please, contact me at 518-458-6309.

Sincerely,

N g
NP ¥
RN Y N —

RN . W’l] //
David €. Mead
Program Research Specialist, III

Bureau of Environmental Exposure
Investigation

Jit/62i1011 ¢

cc: Mr. Tr montano
Mr. Wa eman/Ms. Shaw
Dr. Sm th-Blackwell
Mr. O’(onner
Mr. Bue«chi
Mr. Be more

Page 2

recycled pape ecology and environment




EXHIBIT C

BUFFALO { ORPORATE CENTER
3688 PLEASANT /IEW DRIVE, LANCASTER, NEW YORK 14086, TEL. 716/684-8060

International S¢ 'cialists in the Environment

@ ecolo;ry and environment, inc.
&

February 6, 1991

Mr. Martin Doster, P.E.

Division of Hazardous Waste
Site Reme iiation

New York State Department of
Environme1tal Conservation

600 Delawar: Avenue

Buffalo, NY 14202

Re: Carbor ndum Company, Wheatfield, Site No. 932102
Respon:e to Feasibility Study (FS) Comments

Dear Mr. Doiter:

Ecology and Environment, Inc. (E & E) is writing this letter on behalf
of our clieit BP America Inc. (BP) for their Carborundum Company (CC)
facility wh ch is referenced above. The purpose of this letter is to
address coments which have been prepared by the New York State Depart-
ment of Env ronmental Conservation (NYSDEC) (letter from M. L. Doster to
T. E. Ferra o, dated 23 January, 1991) pertaining to its review of the
Draft FS. t(ur response to NYSDEC’s comments are as follows:

1. MCL:, developed under the Safe Drinking Water Act, were
refcrenced throughout the approved RI and the Risk
Asstssment as ARARs for groundwater. BP was not made avare
unt: 1l January 24th that the very striet standards from 10
NYCiR Subpart 5-1 would be required as Remedial Action
Objectives (RAOs) for groundwater. The New York State
stat dards will be included in the FS as RAOs under the
co« ition that the Record of Decision (ROD) will state the
uncertainty at meeting these more stringent objectives and
will also provide a means to petition the state for higher
levels should these standards prove unattainable, This
appr>ach regarding the ROD was reviewed with BP by M.
Doster, NYSDECs project officer for this site, at a meeting
held at New York State Department of Health (NYSDOH) head-
quarters on 25 January, 1991,

2. Soil Gas Data: This issue vas reviewed by BP, E & E,
NYSD:IC and the New York State Department of Health (NYSDOH)
in m:etings held in Buffalo on 7 December, 1990 and in
Albaiy on 25 January, 1991. BP proposes to do soil gas
moni :oring on a biannual basis (2 times) for one year. A
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recycled paper

totil of ten sampling locations will be selected. Four of
the locations will monitor the area around sampling point
(5G -26), the only location with a positive response during
the soil gas survey in the Spring of 1990 at the Department
of lefense (DoD) housing facility. The additional 6

loc .tions will be placed adjacent to homes near the

sou heast corner of the DoD as the groundwater plume is
ben ath this area. All sampling locations will be

tem orary points which will be removed following each

sam| ling. As discussed in the 25 January, 1991 meeting,
sam|] ling and analytical protocols will be similar to the
pro ocols used in the Spring 1990 survey. A formal

vorl plan will be completed upon approval by NYSDEC of the
poir ts outlined in this response.

Grotndvater Monitoring Program: BP will implement a
groundvater monitoring program on a monthly basis for at
least one-year after initiation of groundwater extraction.
An evaluation of the period of monitoring will be completed
by E? after one year. Changes in the schedule of moni-
toriig will be proposed, as appropriate. The current

moni toring program (i.e., well network) will be reviewed
for :ffectiveness after the onset of groundwater remedi-
atio) when steady-state aquifer conditions are developed.
The ronitoring program will be referenced in the other F$
alte natives. A discussion of the four new monitoring

well:, to be installed to the southwest of the facility,
will be included.

Extr. ction Flow Rates: The RI stated that the maximum flow
rate for on-site capture vas 300 gallons per minute (gpm).
The : S evaluated two flow rates, 100 gpm for on-site cap-
ture and an additional 100 gpm for off-site capture. Both
of tlese statements were made vwith qualifying explanations.
Regaiding the on-site rate for the RI, the following state-
ment (p 4~75 of the RI) was made:

"The maximum necessary rate to establish this
zone (of capture) will be about 300 gpm. How-
ever, it is possible that a much lower rate will
be sufficient to establish an effective capture
‘area for containment and remediation of chlori-
1ated organics in the groundwater beneath the
facility."

The t/o on-site recovery wells P-2 and P-3 could be pumped,
at leist initially, at a combined rate of 300 gpm. How-
ever, as wvas observed in pumping tests conducted separately
on bo:h wells, the capture area continued to enlarge, even
after 40 hours of groundwater extraction (in the P-3 test).

ecology and environment
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In joth cases, E & E estimated that several weeks of ex-
tra:tion would be necessary to reach steady-state con-

dit ons. Recovery during both tests was very slov and in-
com lete. Groundwater levels in both wells never ap-

pro .ched pre-test elevations, even after 48 hours of ob-
ser ‘ation. These two characteristics have led E & E to
bel eve that the hydraulic conductivity (k) decreases

marl edly upgradient of the site. Thus, extraction rates
wil. be much lower once the on-site aquifer, which has a
mucl higher k, is dewatered. This information is, sup-
por-ed by regional data from Johnson (1964) which indicates
that tae average k for the Lockport Dolomite is about 20
gpd: £t~ which is two orders of magnitude less than the
range of k’s obsirved during the P-2 and P-3 tests (i.e.,
199(-2390 gpd/£ft~).

In summary, it is believed that the k of the bedrock

aqui fer beneath Carborundum is much higher than that of the
reckirge area and as a cohsequence extraction rates will
decr 2ase as the aquifer approaches steady-state conditions.

For the purpose of developing reasonable cost estimates for
the ’S, the likely on-site and off-site extraction rates
vere estimated to be 100 gpm each. Interpretation of the
resu.ts of the pumping tests at P-2 and P-3, suggests these
numb :rs are reasonable estimates. E & E recognizes that
ther: is some uncertainty in the flow rate parameters for
the ;roundwater design. However, this is not regarded as a
seri ws problem, because of the plan to initiate ground-
vate  extraction and direct discharge to the Niagara County
Publ ¢ Owned Treatment Works (POTW). More exact data of
parai eters such as extraction rates and contaminant concen-
trat ons will emerge when this program is initiated. This
phili sophy is stated in paragraph 2, page 2-33 of the FS.

Anal) tical data generated from the P-3 pumping tests will
be u:ed to contribute to estimating organic loading.

Grou: dvater Discharge — POTV and SPDES Outfall:

Presently there are no plans to do pre-treatment of ground-
water discharged to the Niagara County Sewer District No.
1. 17he on-going pilot study uses carbon because the water
is extremely contaminated relative to other areas of the
site (it is beneath an overburden source area) and because
Carbcrundum does not have a current permit to discharge all
the contaminants in the groundvater to the POTW. NYSDEC
has previously supported Carborundum’s plan to do direct
dischirge of groundwater from P-2 and P-3, which has not
been jre-treated, to the POTW, at least in the form of an
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Intarim Remedial Measure (IRM). The levels of chlorinated
org inics expected to be observed during extraction, based
on >revious pumping tests, were considered sufficiently low
by :he POTV, not to require treatment. Pre-treatment has
nev:r been discussed previously and it seems that this
comient suggests a reversal of previous discussions between
BP, E & E and the NYSDEC. BP would like clarification of
wvhy NYSDEC favors pre-treatment prior to addressing any

rel :ted changes to the FS.

E & E is presently working with all appropriate divisions
of 1'YSDEC, the Niagara County Sewer District (NCSD) #1 and
the Carborundum facility to develop appropriate plans for
groi ndvater discharge from both the POTW and the SPDES
Out: all.

De ! inimus Levels: As noted the reference to the NYSDEC in
Sectiion 2.4.2.1.2 regarding wvho can set de minimus levels,
will be changed to the USEPA.

Dowr gradient Remediation Period: Data gathered from on-
site hydrogeologic evaluations indicates that minimal
contaminant velocities for the site are about 3 feet/day or
1,1C) feet/year. Approximately 3 volumes of groundwater
per year or 15 volumes of groundwater in 5 years could be
passad through the bedrock aquifer with properly sited
recosery wells. This process coupled with source area
reme {iation to halt contaminants from leaching into the
aqui ler and destruction in the bedrock aquifer through
biod :gradation would result in significant decreases in
cont iminant concentrations and possible compliance of the
plum: within a 5 year period. However, it cannot be
cert.in that groundwater standards will be met in this
time ‘rame. Thus, contingencies for 10 year extraction
peri \d have been included in the FS to address this

conc 'rn.

The O year period for natural attenuation assumes that the
thre. major contaminants of concern (TCE, Cis-1,2-DCE and
VC) n the off-site plume will undergo dispersion and bio-
degridation throughout this period and that further migra-
tion of the chlorinated organics to the downgradient plume
vill be arrested by the on-site remediation program. Est-
imat¢s of the half-lives of the transformation of TCE to
1,2-1CE for tvo on-site wells, B-3M and B-4M, averaged
about! 1.2 years (see page 4-107 of the RI)}. The transfor-
maticn rates of 1,2-DCE to VC and the destruction of VC
appe:r. to progress at about the same rate as evidenced by
the fact that neither compound is "building" in the

downg radient plume. Rather the downgradient plume is in a

recycled pape ecology and environment




— o~ r— —C - - > - O

Mr. Martin Doster, P.E.
February 6., 1991

Page 5

sorewhat cyclical and steady-sate condition. By applying
the above noted half-life of 1.2 years, the following

cor taminant decline rate can be estimated for the off-site
area from well B-23M, a well immediately downgradient of
the southwest facility boundary. (Decline rate assumes
sovrce is eliminated by on-site remediation. Concentration
at time zero is the average concentration in B-23M over two
yea:s.)

Tim:/Yrs. TCE ng/l 1, 2 DCE ug/l VC ug/l

1,065 70
532 35
266.2 17.
133.1
66.6
33.3
16.6
8.3
4.2

o

=N

[ LS I - L S

=N D
= N W~ un

WS W= %
RN OOONEN
fon BN B e ]

* 01 set of upgradient remediation

Thi: estimate is not meant to show that SGCs will be ob-
taired in exactly ten years. The exact time period may be
gre: ter or less than 10 years. However, the estimate does
ind: cate that a substantial reduction in downgradient plume
concentrations would occur over a ten year period through
natiral attenvation. We expect that off-site plume con-
centration will approach SGC’s within this period. Pro-
jected data between the furthest downgradient monitoring
wells, B-29M and B-30M, and Lockport Road appears to sup-
port this estimate. Based on reasonable groundwater
velccities, the plume should have impacted residential
vells along Lockport Road 10 years ago. However, no

" chlcrinated organics attributable to the facility have been

dete:ted along Lockport Road. This information along with
the Jecline of the three major contaminants within the
down yradient plume with increasing distance from the

sour :e, suggests that the plume reaches non-detectable
levels between the furthest downgradient monitoring wells,
B-291 and B-30M, and Lockport Road. The plume attenuates
throigh destruction and dispersion within the interval.
Four nev monitoring wells within this area will be
instilled to test this hypothesis.
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10.

Sou ce Area Remediation/Delineation: The report detailing
sou ce area delineation which uses data from the November
1991 soil gas investigation is presently being completed
and should be available to the NYSDEC in several weeks.

E & E does not see a need to include the report in the
finil FS. It is more efficient to incorporate this

infi rmation into a revised design cost estimates for in-
siti soils remediation when Terra Vac’s extended pilot
stuwy is complete and evaluated in April of 1991,

Gro ndwater levels in bedrock monitoring wells are really
not effected by vacuum extraction in the overburden. The
prii cipal recharge area for groundwater at the site is the
Nia; ara escarpment which is located to the north of the
Carl orundum facility. The dual vacuum extraction system
was fairly successful at lowering groundwater elevations in
the saturated overburden during the early phase of the

stu y; however, these wells had no noticeable effect on
bed: ock elevations.

The letter which identifies soil clean-up standards for the
site will be forthcoming in late February 1991. E & E will
neet clarification and backup from the NYSDEC regarding how
the proposed levels of 3.2 ppm for Cis-1,2-DCE, 0.63 ppm
for TCE and 0.5 ppm for 1,1-DCE were determined, to respond
fur her to this question. Specifically, were these stan-
darcs determined from regulatory precedence (i.e. levels
set at other sites) or were they determined from site de-
rived data?

Dow: gradient Remediation: The issue of the five year
ext;action period was addressed in response 7. Regarding
spet ific design assumptions, most of these details should . -
be . eft to a period of preliminary design of the treatment
sys em. The optimization of siting recovery wells will

req! ire further detailed hydrogeologic investigations to
ide; tify an area of suitably high permeability for their
loc: tion. '

Ve 1 nderstand that from discussion with M. Doster that
NYSI EC may prefer a limited off-site groundwater remedia-
tion program. Clarification of this requirement and its
bas: s would help in responding to guestions and further
dis« ussions.

Reci mmendation of a Preferred Alternative: Under a current
und: rstanding of the configuration of the downgradient
plur e, contamination in this area is not perceived to be a
sig: ificant threat to human health nor a serious impact to
bus: ness or development. The aquifer in the site area is
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of ‘ery poor quality and the majority of off-site property
vhe e the plume is located is on utility land. However, it
is . ecognized that the NYSDEC may regard these issues as
ecol omically or socio-economically significant risks and,
may request downgradient groundwater remediation. Clarifi-
cat: on regarding the issue of downgradient remediation is
reqi ested as well as discussions as to specifics of what
coml ination of alternatives NYSDEC feels are most
app1opriate.

There are a number of issues that need further clarification for proper
responses. BP suggests that a meeting be held to clarify the issues.
Please contzct me at your earliest convenience to set a meeting date.

Sincerel %’

Thomas E. Fe:raro
Project Mana zer

TEF:djb:991

cc: H, Aldi; - E & E
J. Sund juist - E & E
R. M. F-ankoski - BP
R. Spea's - CC
CZ-5000 File
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&f BUFFALO COIRPORATE CENTER
368 PLEASANT\ ‘EW DRIVE, LANCASTER, NEW YORK 14086, TEL. 716/684-8060

International Spe ialists in the Environmant
March 26, 1991

Mr. Martin L. Doster, P.E.
New York S:ate Department of
Environme 1tal Conservation
Division o: Hazardous Waste Remediation
600 Delawa:e Avenue .
Buffalo, NI 14202-1073

RE: Soil jas Monitoring, DOD Housing Facility
Carbo -undum Site (Site No. 932102)

Dear Mr. Dsster:

On March 23, 1991, Mr. Al Vakeman, P.E. of the New York State Department
of Health 'DOH) and I discussed the soil gas sampling schedule on the
DOD. It wis agreed during our conversation that the first sampling

* event for :he program would begin during a dry period in July or August
of 1991. ‘hereafter, an additional three sampling events would be
performed n a bi-annual basis for two years in the winter and summer.
A work pla: detailing specific elements of the sampling program will be
forthcomin; in the June of this year.

Please con:act me at 684-8060 should you have any questions regarding
the propos :d schedule.

Sincerely,

Thomas E. ‘erraro
Project Maiager

TEF:djb
L/CZ-5010
[ENVSHARE] 11349

cc: R.M. ‘rankoski (BP)
A. Wa:eman (DOH)
H. Allis (E & E)
CZ-50)0 File
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BUFFALO C{ RPORATE CENTER
368 PLEASANTY EW DRIVE, LANCASTER. NEW YORK 14086, TEL. 716/684-8060
international Spe: alists in the Environment

March 7, 1991

Mr. Martin L. Doster, P.E.

Division of Jlazardous Waste Remediation

New York Sta:e Department of
Environmentil Conservation

600 Delaware Avenue

Buffalo, NY 14202-1073

RE: Developient of a Soil Clean-up Standard for Overburden $o0il Source
Areas Wiich Contain TCE, Carborundum Facility, Sanborn, New Tork
(Site N>. 932102) '

Dear Mr. Dos :er:

Ecology and Invironment, Inc. (E & E) is writing this letter on behalf
of our clien: BP America, Inc. (BP) for their Carborundum facility,
located in Wieatfield, New York. The purpose of this letter is to
propose a cl:an-up standard for source area soils which contain high
levels of TC..

Soils data f -om the vacuum extraction pilot study that is being per-
formed in th: source area on the south side of the manufacturing
building has been used for assistance in the development of the soils
standard. A initial attempt to develop standards by using the Toxicity
Characterist .c Leaching Procedure (TCLP) data has proved to be largely
ineffective. This is due to the fact that the samples subjected to TCLP
analysis pro iuced widely erratic results when compared to duplicate soil
samples anal 'zed by standard EPA approved methodology. These results
are summariz:d in a letter from T. Ferraro of E & E to M. Doster of the
NYSDEC on Feruary 27, 1990. Thus, it has become apparent that an
alternative pproach to predicting a soil clean-up standard must be
developed. ''his approach, which relies heavily on observed field con-
ditions, is l|iscussed below.

ESTIMATION A 'PROACEH

From studies of contaminant migration patterns at the Carborundum site
over the pas four years, it appears that two predominant factors con-
trol the dis ribution-and the nature of the plume: 1) flushing of the
residual tri hloroethene (TCE), which remains in the overburden, by
seasonal gro ndwater fluctuations, and 2} biodegradation of TCE into
cis-1,2-dich .orethene (1,2-DCE) and then into vinyl chloride (VC) in the
bedrock aqui er. Dilution of the plume as it mixes into the faster
moving bedro k aquifer, and dispersion and retardation of the plume as
it migrates . owngradient both play significant, although perhaps

ree, '°ﬁ¥ﬁ|9d papet ecology and environment
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secondary rles, in affecting migration patterns. These processes are
all interre .ated and consequently cannot be readily quantified inde-
pendently a: some of the solution techniques worked with demonstrated.
Consequentl ', it was concluded that studying this system as a whole will
provide est mates that include the effects of all these interrelated
processes.

The prelimii ary goal of the soil clean-up is to reduce soil concen-
trations to a low enough level such that the resulting bedrock ground-
wvater concel trations at the Carborundum property boundary will decrease
to Applicab. e or Relevant and Appropriate Requirements (ARARs). Three
contaminant: , TCE, 1,2-DCE and VC comprise greater than 95% of the
groundvater contamination found at the facility. The overburden soils
are predomis antly contaminated by TCE. TCE then biodegrades under
anaerobic cinditions to 1,2-DCE and VC in the bedrock aquifer.

ASSUMPTIONS INVOLVED

It is assumed that the levels of contamination at the site boundary are
directly prcportional to the levels of contamination at the source.
This assumpiion inherently involves three conditions:

o Plune migration has existed for "long enough" (approxi-
mately 20 years) for a steady state relationship between
the source contaminant influx and the downgradient plume
dimensions and concentrations to have been established.
(This appears to be an accurate assumption based on the
past 7 years of groundwater monitoring.)

© A direct proportionality between source area soil concen-

tration and concentrations in the groundvater plume at the
site boundary requires that all the chemical and hydro-
logi:al processes going on in between be linearly related.
This concept has been addressed earlier in this letter and
it wis concluded that the proposed site-specific empirical
appr yach may be more accurate than attempts to describe
each process individually when there are such wide data
rang :s noted at the site.

o Concintrations in the source area soils were never any
high:r than currently observed. It is very unlikely that
this assumption is correct. Soils concentrations, or at
leas: the rate of TCE entering the aquifer, were probably
high:r at some time in the past than they are at present.
This fact tends to result in a clean-up standard that is
some that conservative.

recycied pape ecology and environment
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DETERMINATI )N OF SOURCE AﬁEA SOIL CONCENTRATIONS

The soils aljacent to the southwest corner of the Manufacturing building
comprise on: of the most contaminated source areas on the site. 1In
addition, i: is the closest source area to the downgradient site boun-
dary. Soil gas data shows there to be two "hot spots" in this area, one
directly weit of the corner of the Manufacturing building, and one
directly soith, in the vicinity of B-17M (see Figure 1). Fifty-seven
soil sample: were collected during the installation of nine vacuum
extraction rells from the B-17M area. The wells were installed for the
the vacuum :Xtraction pilot study being conducted by Terra Vac. Infield
analytical ‘esults from these samples show the soil concentrations in
the more co taminated areas to be on the order of 400 to 2900 mg/kg
vhile lab aalyzed data (by EPA Methods 5030/8010) shov these concen-
trations to be 30 to 660 mg/kg. Clearly there is a large difference in
these data ‘ets. Terra Vac’s in-field technique is used primarily as an
in-field sc eening technique for the purpose of selecting soil venting
intervals. It relies on estimating partitioning ratios of soil to water
and water t. air and thus is not regarded as an absolute measure of soil
contaminati n. EPA Methods 5030/8010 are approved GC Methods for
analysis of purgeable halocarbons. It is suspected, however, that
volatile lo: s during sampling and analysis may have biased the 5030/8010
results low

An independi nt approach for determining the soil concentrations in the
B-17M sourct area uses Terra Vac’s observed TCE extraction rates, the
total volum: of TCE extracted to date and theoretical decline curves for
the vacuum « xtraction procedure. As of February 25, 1991, a total of
700 pounds «f TCE has been extracted from this area. The technique for
estimating :0il concentrations does not rely on the somewvhat difficult
procedure o: analyzing soil samples for volatile organics. Terra Vac
used measur¢d TCE extraction data to estimate the initial mass of TCE.
From this, ‘he extraction decline curves were plotted on logarithmic
graph paper and linearly extrapolated. Based on these plots, the
initial mas: of TCE was estimated to be 1250 lbs.

For estimat:ng the volume of contaminated soils, an area of 2000 ft2 vas
chosen. This area encompasses the wells DVE-1, DVE-3, DVE-5 and DVE-6
(see Figure 2). More than 90% of the recovered TCE was extracted from
these four vells.
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Assuming a tgickness of contaminated soils of six feet and bulk density
of 2000 kg/m~ for the soil, the average concentration of TCE is
calculated as follows:

1250 1t TCE = 567 kg TCE

3

12000 fr.5 = 340 m> soil

Soil bulk density = 2000 kg/m>

Soil TC:

(567 kg) (1) (10% mg)
(340 m>) (2000 kg/m>) ( kg )

833 mg TCE
kg soil

This estima :ed average 833 mg/kg falls between the measured in-field and
lab analyze | source area soil concentrations and thus seems to be a
reasonable ‘:stimate of the source area soil concentrations.

DETERMINATI N OF GROUNDVATER CONCENTRATIONS AT THE SITE BOUNDARY

The most co servative approach to determine concentrations at the site
boundary is to evaluate concentrations at the monitoring wells closest

- to the poin at which it is estimated that contaminants migrating from
the source 'ill first cross the site boundary. The property line west
of the Manu acturing building is the closest property houndary
downgradien of a source area. Two highly contaminated wells, B-3M and
B-13M, are  ocated along the fence line. B-13M, however, is more
immediately downgradient of the B-17M source area than is B-3M (see
Figure 1). Very little gradient exists between B-17M and B-3M. It is
likely then that dissolved phase contamination in B-13M is in better
hydraulic ccmmunication with the B-17M source area than is dissolved
phase contar ination in B-3M. Thus, average data from B-13M vas used to
represent dissolved phase plume at the site boundary.

The average concentrations of the three primary contaminants from data

collected diring eight monitoring events between November 1988 through
October 199( and their respective ARARs are:

B-13M ARARs
TCE 477 ppb 5 ppb
1,2-DCE 9422 ppb 70 ppb
Ve 920 ppb 2 ppb
recycled pape ecology and environment
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ESTIMATION ( F. SOIL CLEANUP CRITERIA

The ARARs fcr the three primary contaminants of concern are listed in
the precediny table. They are 2 ug/l for VC, 5 pg/l for TCE and 70 ug/1
for 1,2-DCE. These ARARs are based on Maximum Contaminant Levels (MCLs)
established >y the Safe Drinking Water Act. To meet the ARARs at the
site boundars the following reductions are needed in the contaminant
concentratiois in well B-13M:

B-13M
TCE 57477 = 1/95
DCE 7079422 = 17135
Ve 27920 = 1/460

Clearly VC i. the limiting contaminant of concern since VC requires the
largest concintration reductions (1/460th). If the soil is cleaned up
sufficiently to meet the VC ARAR, then the ARAR for TCE and 1,2-DCE will
also be met. The source area soils have been estimated to have a con-
centration o: 833 mg/kg before remediation. Based on the above as-

sumptions, tle concentrations of VC must be reduced by 1/460th to meet
ARARs in groindwater.

Using the abcve calculated criteria, and assuming the initial concen-
tration of tte soil in the source area is 833 mg/kg, and that all the
processes occurring in the soil and the aquifer retain the same relative

proportions 2t all concentrations, then the cleanup criteria for TCE in
the so0il is:

833 mg/kg * (1/460) = 1.8 mg/kg

However, thes: concentrations are increased by documented changes in
partition ratios between soils at high concentrations, compared to those
at low concen:rations. This concept is more fully discussed below.

SORPTION EFFE TS

The TCE conte it in the soil is quite high in the source area, apparently
above the poi it where the TCE sorbed to the soil and the TCE in the soil
vater would n) longer partition according to a constant coefficient (Kd
= Concentrati n in the soil/Concentration in the water) hecause all the
sorption site ' are occupied. (Karickhoff, 1981) states "if the equili-
brium aqueous phase pollutant concentration is kept below 10E™5 M or
belov one hal the water solubility (whichever is lower), sorption
isotherms to 1 atural sediments were linear." Corroboration of this
phenomena of 1onlinearity is provided in Jackson et al. 1985 and Rao and
Davidson 1979 who state that sorption would be expected to be strongly
nonlinear in }eavily contaminated nonporous media. Since the solubility
of TCE is appioximately 1100 mg/l at 25 C and less at lower tempera-
tures, the Kd isotherm becomes nonlinear above approximately 550 mg/l.

recycied paper . ecology and environment
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The estimat=d source area concentration of 833 mg/kg, is almost 300
mg/kg above the concentration of nonlinearity. Nonlinearilty of the Kd
isotherm meins that above approximately 550 mg/l the amount of TCE
sorbed to tie soil versus the amount that occurs in the soil water is
not constan:. At high concentrations the organic carbon sorption sites
are saturat:d and there are high concentrations in the pore water. As
the source :oncentrations drops below approximately 550 mg/l a larger
percentage »f the total soil concentration is expected to be held to the
soil particies by sorption and less is free to migrate to the aquifer
from the so.l pore water.

The organic carbon data from the soil borings in the B-17M area between
4 and 10 fe:t range from 1% to 2.7%. An average fraction organic carbon
over this iiterval would be about 2%. The resulting Rd for TCE is equal
to two. Th: 1/460th reduction in source concentration applies to the
soil in its current saturated state where the soil pore water has con-
centrations apparently as high as the sorbed concentrations on the soil
(Kd=1). On .e the s0il concentration is lowered below one half the
solubility . £ TCE (<550 mg/l), twice as much of the total TCE in the
source area will be sorbed to the soil (Kd=2) and unable to migrate into
the deeper . quifer. Therefore, twice as high a total soil concentration
will still :esult in concentrations in groundwater below MCLs at the
soil bounda:y.

Thus, assum:ng a Kd of 2 L/Kg and a pore water concentration of 1.8
mg/L, the c. ean-up goal can be calculated as follows:

Cs = Kd * Cw
Cs (2 L/Kg) (1.8 mg/l)
Cs= 3.6 mg/kg

Cs = Corcentration of Soil
Cw = Corcentration of pore water
Kd = partition coefficient

Therefore, tecause of increased sorption as the soil concentrations are
reduced, the final clean-up goals for TCE in the soil are 3.6 mg/kg.

SUMMARY

A clean-up goal for source area soils at Carhorundum of 3.6 mg/kg has
been proposel. The clean-up goal has been based on the relationship
between soutce area soil concentrations and groundwater concentrations
at the site boundary. E & E feels that the clean-up goals proposed are
relatively conservative. Two other methods -- one, which uses a dif-
ferent equation to estimate Kd after Schwarzenbach and Westfall (1981),
and a second which uses the concept of the nonlinearity of retardar-
dation as renediation proceeds -- would result in clean-up goals which
range from 6-% mg/kg TCE in soils. A greater mass of TCE which may

recycled pape ecofogy and environment
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have existel in the source areas in the past, would also have resulted
in a clean-1p goal at a higher concentration. None of these arguments
vas propose} because they involve more currently unverified assumptions
than the apyroach outlined in this letter. It is also important to
begin to coisider a soil sampling and analysis approach to verify soil
concentratisns during and at the end of remediation. E & E recommends
that a statistical sampling approach which considers an average soil
concentratim of 3.6 mg/kg for separate source areas be evaluated as an
overall goa. for soils remediation. Specifics regarding the quantifi-
cation prog:am can be developed once E & E receives NYSDEC’s concurrence
regarding tie overall approach and clean-up goal.

E & E looks forward to further discussion with the NYSDEC regarding soil
clean-up st ndards. Please contact me at (716) 684-B060 with your
questions a d comments.

Sincerely, -

/ A
/m;’m (- “y/é 4/:/#"’/

. Thomas E. Ferraro

Project Man: ger

TEF:djb
L/C2-5010
[ENV]#1122

cc: R.M. Frankoski (BP America)
H. Aldis (E & E)
J. Suncguist (E & E)
A. Steiner (E & E)
CZ-501( File

A.Shieo © i ey
A UOoX Mo

Tl 324(%y

recycled pape ecology and environment




1

— r— r—

REFERENCES CITED

Jackso1 R.E., Patterson R.J., Graham B.J., Bahr J., Belanger P.,
Lockwod J., Priddle M., 1985, Contaminant Hydrology of Toxic
Organi . Chemicals at a Disposal Site, Gloucester, Ontario.
Nation .l Hydrology Research Institute, Paper No. 23

Karicki £f S.W., Brown P.S., Scott T.A., 1979, Sorption of

Hydrog: aphic Pollutants on Natural Sediments. Water Resources,
V13, p 241-248

Karicke ff S.W., 1981, Semiempirical Estimation of Sorption of
Hydropl obic Pollutants on Natural Sediments and Soils.
Chemosj here, Vol. 10, No. B, p. B33-849

Schwarz snback R.P. and Westall J., 1981, Transport of Nonpolar
Organic Compounds from Surface VWater and Groundwater Laboratory
Studies, Environmental Science Technology, V-15, p. 1300-1367

racycled pape ecology and environment




- - .

FLTPRTTEY _ccn P —_ |
T = W - — [e==1=1=]
w
Ga/z1L /e —— o ¥ .
HI0HA3E MOTIVHS NI . &
L) ainbi b
"o :!._.m HILVMONNOUD ¢ '4 our Juaurereue pie Z3aj00s & .m”oo %_.Qﬁs
ﬂl.

1oy, = BWIBIY] sN0WU0Y

AUVONIHE DINYHAEAH

40 KOLLYIOI Y dd¥

¥auvy 3D0unO0S §

NOILYA3TII ONISYD 3
NOHIYAITIIONNGUD 0

S e Cramuddy | )
The ——— 61

Tin bmnisen e S
T cmausan e . -

VITUW,

*] .
ise g weis

8eig
we-¢

i g-g

NOISIAIQ
SJiMvYuID
SEJNOULDRY S

9:'019) “w
X
am

ANY1d A —
XYL INIW S .u

1s019)
.
2 o ius_0Z~

PR wa-e

..VA
=

A\

L) e

ecology and environment

recycled papet




1eded pajoAoe

JUAIUOIAUS pur LFojeos

LCVICIND;
& DUAL VACUUM

EXTRACTION WELL
A GROUNDWATER

MONITORING WELL
& DE-4 HIGHLY CONTAMINATED
| AREA
& DE-9
& DE-7
MANUFACTURING WAREHOUSE BLDG. l
y 20 0 20 40
:_—.-_-__‘—_'-————-H e oart  JOESIGH ENG, PEMARKS

q " scale : ' feet '

Figure 2 SITE PLAN
TERPHVHC DUAL VACUUM EXTRACTIOHN
I CARBORUNDUM FACILITY

[ A 1,

scaLy




L

— O [

— —— o

15 {12-75)

-

TO:
FROM:
SUBJECT:

DATE:

EXHIBIT F

Ne v York State Department of Environmental Conservation

MEMORANDUM

Martin Doster, RHWRE, Region 9 E R
Ajay Stroff, Technology Section, BPM
Carborindum Co. Site, Site No. 9-32-102

_ As per our phone conversation on March 18, the following please find
my respanse regarding the soil cleanup goals at the referenced site.

Based on the submitted information, the attached Table 1 provides
soil cl:anup goals for organic contaminants at the site. The proposed
cleanup goals are based on the revised ground water standards (TOGS 1.1.1
dated S:ptember 25, 1990), and the new procedure developed by the
Technol gy Section for developing soil cleanup goals. The Technology (TS)
has coniidered the following in developing soil cleanup goals; (a} human
health jased criteria that correspond to excess lifetime cancer risks of
one in v million for class A and B carcinogens, or one in 100,000 for class
¢ carcirogens; (b) human health based criteria for systemic toxicants,
calcula :.ed from Reference Doses (RfDs); {(c) environmental concentrations
which wiuld be protective of groundwater quality; {d) laboratory method
detecti m limits. Water/soil partitioning is used to determine soil

cleanup criteria which would be protective of groundwater quality for its
best us .

P1.ase note that the recommended cleanup goals are for soil organic
carbon ontent of 1%. If the soil organic carbon content at the referenced
site is 3 %, the soil cleanup goals for Trichlorocethylene, cis-1,2-

Dichlor« ethene and Vinyl Chloride would be 3 ppm., 1 ppm., and 0.5 ppm.
respect vely. '

So- 1 cleanup goals for the organic contaminant is determined to be
protect ve of public health (USEPA health based), and/or protective of New
York Stite groundwater quality. It is my recommendation that you review
these ¢ eanup criteria with the Department of Health (DOH).

Please note that these recommended cleanup criteria shouid be treated
as clearup goals. The economic and engineering feasibility of attaining

the recc imended cleanup goals should be addressed during the screening and
evaluation of remedial alternatives.

If you have any further questions, please contact me at 457-3957.

cc:  P. 3uechi

recycled papet ecology and environment
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1-: Soil cleanup goals ar: for soil organic carban rontent of 1%.

recycled pdper

TABLE 1
L Recommended Soil Cleanup Goals (mg/kg or ppm)
for Organic Compounds
Carborundum Co. Site, # 9-32-102
JSEPA Health Based T T
» (ppm)
ritaminants : .arcinogens  Systemic Protect water Contract Lab. Rec.soi]l
Toxicants Quality (ppm) Detection Limit Clnup Goal

- ( ppb) (ppm)
L-ichloroethylene 64 N/A 0.7 5 1.0

-1,2-Dichlioroethene N/A N/A 0.25 5 0.3
nyl Chloride N/A N/A 0.12 10 0.15
-
L
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. | TABLE 1a DRAFT

Devalopment of soil cleanup goals

- €arborundum Co. Site, # 9-32-102
| ntaminant Solubility Partition Groundwater Allowable Soil Cleanup **
mg/1 or ppm coefficient Standards/ Soil conc. Goals to

: S Koc Criteria ppm. Protect GW

1_ ' mic.gm/1 or Cs Quality (ppm)
ppb. Cw
Lwich1oroethylene‘ 1,100 126 5 0.007 0.7
e koK
s=1,2-Dichloroethene - 3,500 49 5 0.0025 0.25
*

'inyl Chloride 2,670 57 2 0.0012 0.12

i\'!‘“".lLi!.: [ ST :‘-‘.‘\
e ST I

3. Allowable Soil Concentration Cs = f x Cw x Koc
3. Soil cleanup goa! = Cs x DAM

Partition coefficient 's calculated by using the following equation:

log Koc = -0.55 log S - 3.64. Other values are experimental values.

Dilution and attenuatin factor (DAM) is taken from Appendix C,TAGM#
t_Part 5 DOH dryg&gggpﬂg .er standards.
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ADMINISTRATIVE RECORD

Carborundum Company Site No 932102

Proposed Remedial Action Plan

Preliminaiy Hydrogeological Assessment, Standard 0i1 November, 1984

Niagara Ccunty Health Department, Residential Sampling Results
October, 1985. Seismic Refraction Survey, Dunn GeoScience,
Septemb¢r, 1986 "Year in Review" Report July 22, 1987.

Letter - feptember 4, 1987, NYSDEC Confirmation of Additional Study
Requirenents Geophysical Survey Report, E&E April, 1988.

Letter - fugust 15, 1988, NYSDEC to BP America, Listing on Registry.
Public Fact Sheet - October, 1988, Residential Well - Sump Sampling.
Remedial 11ivestigation Work Plan, E&E November, 7988.

Letter - Jainuary 12, 1989, E&E to NYSDEC Re: Private Well & Sump
Sampling.

Letter - Aoril 18, 1989, Carborundum to NYSDEC - Re: Repository
Citizen Pa-ticipation Plan - May, 1989, :

Pump Test teport - June 12, 1989

Letter Jun: 26, 1989 - Carborundum to NYSDEC Re: Residential Sampling

Results.
IRM Work ’lan - Septic Tank Closure July 26, 1989.
Health & S .fety Plan, E&E July 1989
Draft RI R:wport - August 18, 1989.
NYSDEC Comients on RI Report September 27, 1989
Letter 10/ 3/89 - Carborundum to NYSDEC - Response to Comments
Letter 11/ 0/89 - Carborundum to NYSDEC - Resolution of Comments on RI
Letter 11/ 5/89 - Work Plan for Phase II RI Activities.
Letter 11/ :1/89 - Soil Gas Survey Work Plan
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Technical Proposal - Dual Vacuum Extraction Pilot Study'- April, 1990,
Terra-Vic.

Letter 6/11/90, E&E to NYSDEC Re: Outline for FS

Remedial lavestigation Report - 6/90, E&E |

Soil Gas l1vestigation - DoD area, 7/90, Tracer Research
NYSDOH conrents on RI, 8/6/90.

NYSDEC let:er to E&E, 8/16/90 - Comments and Approval of RI
NYSDEC Puttic Information Fact Sheet, August 30, 1990.
Letter - Q:tober 2, 1990, E&E to NYSDEC -~ Response to NYSDEC comments
Feasibilits/ Study Report -~ October, 1990, E&E.

NYSDOH Let :er, November 2, 1990 - response to E&E letter.
NYSDOH Let :er, November 16, 1990 - Comments on FS

NYSDEC Mem randum - December 4, 1990 - Comments on FS.

Final Repo 't - Dual Vaccum Extraction Treatability Study,
December 10, 1990.

NYSDEC Let .er - January 23, 1981 - Comments on FS,
Letter - F bruary 6, 1991, E&E to NYSDEC - Response to FS comments.

Letter - F bruary 27, 1991, E&E to NYSDEC - Comparions of TCLP to
Total So 1s Data

Letter - Mirch 7, 1991, E&E to NYSDEC - Development of Soil Clean up
Value .

NYSDEC Mem: randum - March 20, 1991, Development of Soil Clean up
Value.

Letter - Mirch 26, 1991, E&E to NYSDEC - Agreement on Soil Gas
Monitoriig.

Letter - April 3, 1991, E&E to NYSDEC - Re: PRAP
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Carborundum Company

Site No. 9-32-102

Responsiveness Summary

Prepared by:

New York State \
Department of Environmental Conservation

e
-

August 1991
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RESPONSIVENESS SUMMARY

A public meeting was held on May 16, 1991 at the Niagara County

- Community College to discuss the results of the Remedial Investigation

and Feasibility Study (RI/FS) and to answer questions, and to gather
comments from interested citizens. 1In addition, a number of comments
were received during the comment period which was establlshed during
the month of day 1991.

Approxim: tely 20 people, including nearby residents, local
officials, interested citizens and professional consultants working on -
a similar stucy near to the Carborundum facility, attended the
meeting. - The following are questions asked at the meeting or

. presented in writing to the NYSDEC, accompanied by responses. In some
‘cases we have combined or summarized questions that were similar.

Question 1: Vas a cancer study done for Carborundum facility as part
cf the project?

Answer: A cencer cluster study was not performed by the NYSDOH at
this site. A Baseline Risk Assessment performed as part of
the Remedial Investigation (RI) suggests potential exposures
to chlorinated organics via airborne pathways under existing
conc itions do not pose any significant risks to human
health. However, it is noted that the New York State
Depz rtment of Health (NYSDOH) has required additional study
on this pathway before making any final conclusions
regerding public health risks. Additionally, groundwater in
the area of the site would pose a health risk if it were to
be uvsed for domestic supply purposes such as drinking,
showzaring or bathing. However, the groundwater is not used
for these purposes, and as such, the estimated risks
assccliated with groundwater usage are not applicable to any
residents around the site.

Question 2: Eas.the old wastewater/stormwater discharge from the
facility been discontinued?

+

Answer: Yes. The surface water discharges as well as the cooling
water discharges were eliminated by diverting the discharge
to tie Niagara County Sewer District No. 1 Wastewater
Treatment Facility in June 1984.

Page 1
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Question 3: Jlave wells in the area been inventoried and has action
>een taken to close private wells near the site?

Answver: Yes  Groundwater from 22 private residential wells was
sam)led by the Niagara County Health Department in 1985 and
198!. Later in 1988, Carborundum sampled all residential
wel .s and sumps that could be identified within a 3/4 mile
rad .us of the site. Sampling results from these events
all w us to conclude that residential wells are not being
imp wcted by the contamination found at the site at this
tim:. Residents included in the survey were notified of the
res 1lts and conclusions.

Question 4: fthich way does groundwater flow?
Answer: Gro indwater moves away from the site to the south, southeast

and southwest. The primary migration of the plume is to the
sou hwest.

. Question 5: s there any concern for the contaminants being

lischarged to the sanitary sewer?

Answer: The current discharge of the surface water and planned
dis harge of extracted groundwater to the sanitary sewer is
sub ect to provisions of the federal Clean Water Act. What
thi:: means is that the discharge is regulated by a permit

. wit]. the Sewer District to limit the amount of contaminants

beilg discharged. This permit limit is predicated upon many
fac' ors, such as the ability of the treatment plant to treat
the wastewater, worker safety both at the plant and in the
sew rs, etc. This permit is also reviewed by the NYSDEC to
ens' re compliance with the Sewer District's permit to
discharge treated water to the Niagara River.

Question 6: Cin equipment used on-site track contaminants off-site?

Answer: Yes. That is why decontamination of equipment is taken very
ser: ously and all decontamination is to be in accordance
witl NYSDEC approved procedures. Sampling methods and
equ: pment are selected to minimize decontamination
reqi irements. For example, all drilling equipment is
decc ntaminated after drilling each monitoring well by
stei:m cleaning, followed by scrubbing with brushes if soil
rem: ins on equipment and a final steam cleaning.

Page 2
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Question 7: How will the so0il bhe treated to remove the hazardous
contaminants?

Answer: The contaminated soil, which is present on the site, is
expected to be remediated using in-situ vapor extraction
technology. This technology operates by applying a vacuum
to contaminated soils which draws the contaminants from the
soil to a treatment system. A pilot-scale study was
performed at the site on the most contaminated portion of
the site, was found to work satisfactorily, and is expected
to meet the clean-up goals established for this site.

Question 8: Why wasn't a "French" drain installed as part of the
groundwater collection system?

Answer: A "French" drain or installation of drainage tile to recover
groundwater in a bedrock setting is not as effective as the
grundwater recovery wells that are proposed. The
groundwater recovery wells proposed have been shown in pump
tests to form a barrier which will prevent contamination
from moving off-site.

Question 9: What did the pump tests reveal?

Answer: Pumping tests have indicated that pumping the existing
extraction wells at the facility will collect that portion
of the plume upgradient of a hydrogeoclogical barrier located
in the southwest corner of the site. It also revealed the
plume downgradient of the barrier is in poor communication
‘with the "on-site" plume. This will require the siting of
additional wells downgradient of the barrier to effectively
capture the entire plume.

Question 10: What is the geology of the site?

Answer: The near surface geology at the Carborundum site consists of’
approximately 7 to 20 feet of unconsolidated glacial lake
sediments underlaid by dolomitic bedrock. Shallow horizontal
and vertical fractures in the weathered uppermost section of
the bedrock comprise the primary aquifer beneath the
facility. This weathered zone ranges in thickness from
about 10 to 20 feet and appears to be the predominant route
for migration within and off the site.

Question 11: Is the plume located under the Department of Defense
- (DoD) housing facility?

Answer: The plume is located under the extreme socutheast corner of

the DoD facility as can be seen on Fiqures 4, 5 and 6 in the
Proposed Remedial Action Plan (PRAP).
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Question 12: Has there been any thought of indoor air sampling at the

DoD homes?

The results of soil gas analysis on the DoD property has not
ind .cated a problem exists with vapors coming up from the
gro indwater. However, the soil gas will continue to be

mon .tored for two years while remediation is on-going.

Bef re consideration could be given to sampling indoor air,
a p-oblem must be apparent in the soil gas. 1Indoor air
sam»ling analysis is difficult to interpret due to the

var .ous chemicals used in the home which would be picked up
by 'he sensitive monitoring equipment used. It is the

NYS )JEC's understanding that the Department of the Navy has

con lucted limited analysis of indoor air and has reviewed
the results with the residents..

Question 13: Would steam be useful in the vacuum extraction

technology?

One of the requirements for this technology to work is to
hav: pathways for the contaminants to follow so they can be
"va'uumed" up and treated. The soil at this site is rich in
cla ' and is fairly tight. In order for the contaminants to
mov:.: through the soil to be treated, it is necessary to dry
out the soil and create dessication cracks or pathways for
the air to follow. The use of steam, which is water, would
in «ffect block these pathways and hinder the remedial
effirts. However, at sites where the soil is more granular
in 1.ature, the use of steam has been shown to be beneficial.

Question 14: What is the estimated amount of contamination in the

.

soil area?

It : s estimated that the amount of chlorinated organics in
the soils on-site near well B-17 (the most contaminated
are: ) is approximately 1200 pounds. Plant-wide the amount
cou. d be approximately four times this amount.

Question 15: What are the expected contaminated loadings to the POTW

and will treatment be required?

The Niagara County Sewer District No.l (NCSD) has issued the
Carl orundum facility a permit which will allow the discharge
of ¢roundwater to the sanitary sewer. The permit limits the
cont entration of chlorinated organics to 500 parts per

billion, which at the estimated flow rate of 300 gallons per

‘mint te will approximate 2 pounds per day. It is not

expe cted that treatment will be required to meet these
limits.
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Question 16: Was DNAPL found at the site?

Ansver: No. Depth specific groundwater samples were collected in
July 1982 from the bottom of monitoring wells B-8M and B-~17M to
determin: if chlorinated organics were present in groundwater as
a dense 110n-agueous phase liquid (DNAPL). - These wells were
selected because they contain the highest levels of chlorinated
organics in groundwater beneath overburden source areas.
Concentr:tions of chlorinated organics were comparable to levels
measured on a quarterly basis and were below the solubility of
each individual contaminant.

Question 17: Does groundwater reach up into the overburden?

Answer: Gro indwater will rise up into the overburden during periods
of high infiltration (i.e. during the rainy periods of the year).
However, the overburden will not transmit significant quantities
of grountwater and hence, chlorinated organics. This is based on
the fact that groundwater will readily travel in the weathered
bedrock shich has a hydraulic conductivity several orders of
magnitud: greater than that of the g£ilt and clay overburden.

Question 18: Are animals present which could contact surface water?

Answer: The only surface water available to wildlife in the
immediat : area is Cayuga Creek and tributary ditches, which have
been tes .ed for chemical contamination. The. results indicate
there is no impact from the site; however Cayuga Creek will
continue to be monitored during the remediation period. Other
areas wh .ch have periodic surface water are within the fenced
area of '‘he site and are currently being collected and sent to
the sani .ary sewer for treatment.

Question 19: Was the nearby quarry sampled, and what were the
' results?

Answer: Yes The quarry wall was sampled in 1986 and upon analysis
no contaliination related to the site was found. 1In fact, Well
B-28M, licated 1,040 feet to the west of the site and in a direct
line between the quarry and the site, has yielded no chlorinated
organics This leads us to believe the predominate groundwater
flow is 10 the southwest rather than to the west.

Question 20: Will residents of the area be notified periodically of

results of remedial work?

Answer: ‘Yes. The NYSDEC will send timely notices to interested
persons : s work progresses such as when the final design
document: are available in the document repository, etc. If you
Know of :omeone who would like to receive updates on the site,
please ccntact Ms. Patricia Nelson at NYSDEC - phone (716)
B47-4585,
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Question 21: How are the chemicals being transformed in the
groundwater?

Ansver: Ove: the past 5 to 10 years numerous reports have appeared
in the 1 terature indicating that, under reducing conditions,
chlorina:ed one and two carbon alkanes and alkenes can undergo
successire dehalogenation in soil and groundwater (Bouwer, et al.
1981; Par-sons, et al. 1984; Wilson and Wilson 1985 etc.).

Results (f sampling at the Carborundum site have documented the
biodegra lation of trichloroethylene (TCE) to 1,2-dichloroethylene
(1,2-DCE and vinyl chloride (VC).

Question 22: Was the backfill in the sewer trench sampled?

Answer: Yes A well point, a temporary stainless steel monitoring
well, wa: installed immediately adjacent to the sanitary sewer
line aloig Cory Road. Groundwater was in contact with the sewer
trench a:d analysis indicated the concentrations were lower than
the aver .ge concentration for the known plume in this area.

The foll wwing questions and comments were submitted by the
Departme it of Navy in a letter dated May 31, 19291. The Navy is
responsile for the Department of Defense Housing facility
(DODHF) .:djacent to the Carborundum site.

Question 23: Please specify that 3 monitoring wells (B-21M, B-22M,
and B-28/[) were installed on the DODHF Niagara property by the
Carborun lum facility to map the western boundary of their plume.
An agreellent between the Carborundum facility and the DODHF
Niagara )iade the installation and sampling possible.

Answer: It s so noted in this responsiveness summary.

Question 24: The third paragraph stated; "....Migration of the plume
is most | ikely controlled by the hydraulic gradient to the
southwes .. Chlorinated organics, principally 1,2-DCE and VC,
have bee): found in monitoring wells to the southwest at levels
which exieed drinking water standards....".

Please c. arify in the text that the Carborundum facility plume
traverse: the southeastern corner of the DODHF Niagara property.
Also, quintify the levels of contaminants in the DODHF Niagara
monitoriig wells which exceed the drinking water standards.

Answer: It :s so noted in this responsiveness summary. Attached

are tabl¢s which summarize the data for wells B21, B22 and B28
which ar¢ located on DODHF property.
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Question 25: Please include the locations of the downgradient

receptor s (domestic wells) beyond the current monitoring network
on Figur:s 4, 5, and 6.

Answer: The 22 residential wells identified and sampled in 1985 and

1988 are along Tuscarora Road, Saunders Settlement Road, Walmore
Road, Co:ry Road and Lockport Road. The locations of the homes
would be off the maps depicted in Figures 4, 5 and 6 shown in the
PRAP. H)ever, by viewing Figure 1, one can obtain a perspective
of the r:lative locations of these residential properties as
compared to the known contaminant plume shown in Figures 4, 5 and
6.

Question 26: The risk assessment assignment of low risk levels (one

in 100 b .1lion to 1 in 10 billion) is made without sufficient
justific .tion and basis. As discussed in the NYSDOH letter of
August 6 1990, soil conditions may allow vapor migration from
the cont minated plume to the surface in the DODHF Niagara area.
Accordin [ly, without further soil gas sampling and assessment, a
much gre iter risk level should be determined. Further, these
soil gas studies (and the vapor migration) should be evaluated
prior to initiating contaminated groundwater extraction
operatiol s.

Answer: The justification and basis for the risk assessment values

are fount. in the Remedial Investigation ~ Chapter 5. As
discusse(. in the PRAP, the issue of potential migration of soil
vapors w. 11 be addressed by additional soil gas sampling
consistilig of biannual samples taken during the summer (dry
months) ind winter (months of frozen soil) for 2 years. This
sampling will assess the potential for soil gas migration in the
DoD hous: ng area under the worst case scenarios. These conditions
are knowit to be the most conducive for migration of so0il gas.
There is no need to delay the start of remediation, since
extractitn of contaminated groundwater from under the DoD housing
area will only lessen the potential risks posed by the

contamin: tion.

Question 26: The meeting sponsored by the Navy on 29 August 1990 was

a Resider ts Meeting not a public meeting.

Answver: It is so noted.
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Question 27: The PRAP discusses the uncertainty in predicting the

ultimate effectiveness of the cleanup yet states that it is
unlikely that the on-site groundwater cleanup can meet state
groundwa! er standards. The PRAP proposes a lesser cleanup
standard (federal Maximum Contaminant Levels) for the on-site
groundwal er cleanup. Because of the uncertainty of cleanup
effectiviness, it is requested that the state groundwater
standard: be used as a cleanup goal until it can be adequately
proved tl at this standard is unattainable.

Answver: Page 8, Section V of the PRAP states "For groundwater,

NYSDEC r¢mediation goals are to attain New York State groundwater
standard: throughout the contaminated plume®.

Question 28: The Preferred Alternative included an off-site

(downgrac ient) ground water remediation program. Section C
emphasiz¢d primarily the on-site remediation program. The
estimate« on-site capture zones of P-2 and P-3 (figures 7, and 8)
would nol recover contaminated ground water which has moved onto
the DODHI Niagara property. The PRAP indicated that a portion of
the aquiier within the DODHF Niagara may not fall with the zone
of captuie of the ground water recovery system. EXHIBIT C (page
5, resporse 7) estimated, by on-site capture only, the time
period tc¢ reach SCGs may be 10 years for well B-23M. Should this

,occur, ccntaminants in any uncaptured portion of the DODHF

Niagara :quifer are expected to dissipate by .natural means over
time (10 years) to levels that are protective of human health and
the enviionment.

The ultirate goal should be to restore ground water quality at
the DODHI Niagara to $CGs. The remediation program should
properly site recovery wells to include, and expedite to the
extent pcssible, remediation of the DODHF Niagara property. The
Record ol Decision should include a figure of the estimated zone
of capture for upgradient and downgradient wells as well as a
process 1low diagram for the remediation system.

Answver: The joal of the remedial program is to restore groundwater

at the DcD housing area to New York State groundwater standards.
The remecial program will properly site recovery wells to ensure
that the joals are attained. The Record of Decision (ROD) cannot
include @ figure of the estimated capture zone at this time until
the recovary well is designed and pump tests are run. A process

" flow diagram will be available when the design work begins, which

should be later this year.
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Question 29: The Navy believes the achievable concentration of any .

constitu:nt in ground water cannot be predicted with certainty,
and desp ite extensive recovery efforts, very low concentrations
of dissolved constituents may persist in the aquifer, and
concentr ttions may decline to a low level beyond which future
reductio cannot be achieved.

Should tie Navy, or ensuing property owner, decide in the future
to devel )p a supplemental water supply system (potable or
industri:l) at the DODHF Niagara, the Carborundum facility must
control ‘he health risks within acceptable levels by

implemen :ation of a ground water treatment system or other
measures approved by the Navy and the NYSDEC.

Answer: The remedial program described in the PRAP is based upon an

evaluati n of exposure pathways that currently exist. This
analysis included the identification of current exposures and
exposure: that could occur in the future if no action was taken
at the s te. The Remedial Investigation/Feasibility Study was
based up n reasonable maximum exposure scenarios which reflect
the type s) and extent of exposures that could occur based on the
likely o expected use of the site in the future. The use of
local griundwater for potable purposes is not likely given the
fact tha . groundwater quality is naturally poor and municipal
water is readily availble.

Question 30: Due to on-going work at the Carboruﬁdum facility, the

PRAP fai s to define the design and performance criteria, permits
and agre(ments, and operations and effectiveness monitoring
requirem nts of the preferred alternative. It appears that a
soils an. ground water remediation system will be installed using
a phased construction approach. But the PRAP does not clearly
identify the strategy. The Navy can not judge the effectiveness
of the pleferred alternative as presented.

The Navy requests that a Remedial Action Workplan (monitoring
plan and schedule) be developed and submitted to the Navy for
review aid approval during the remedial design phase for soils
and groui d water remediation. The work plan should consist of
(1) a reredial action monitoring plan and (2) a quality assurance
project jlan. The purpose is to document the specific operations
and effe« tiveness monitoring techniques. The Remedial Action
Workplan should be used in conjunction with the startup and
operatiolr. of the soil and ground water remediation effort.

The Recoid of Decision should mention the contents of the plan.
The ensuing reports of the Remedial Action Monitoring Plan must

- be proviced to the Navy for review and comment.
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Answer: The PRAP outlines the goals for the remedial program and the

selected remedial alternative as a result of the Feasibility
Study. ‘’he purpose of the PRAP is not to detail the design of
the syst :m nor attempt to gauge its effectiveness beyond what is
provided in the Feasibility Study (which does provide information
as to sh rt and long term effectiveness, cost etc.). The
Remedial Action Workplan will be developed as part of an
agreemen . with Carborundum to implement the remedy. This
workplan is currently being prepared and will be submitted after
the Reco:'d of Decision is executed by the NYSDEC and after an
agreemen . is signed by NYSDEC and Carborundum.

Question 31: The Navy requests the opportunity to review the

followin|: vapor extraction pilot study scheduled for early
summer 1191; and the downgradient hydrogeological study work plan
schedule | for the Fall of 1991.

Answer: The Vapor Extraction Pilot Study Report will be available in

August 191, which details the study done performed over 1990/91.
The down [radient hydrogeological workplan is expected after the
Record o' Decision (ROD) and Order on Consent is signed which
should b: in the Fall 1991. The Navy will be notified of the
availabi ity of these documents.

Question 32: The preferred remedial action alternative is

inadequa .ely defined in the PRAP. The Preferred Alternative does
not spec. fically identify remedial actions and processes that
will be 'sed in cleanup of the contaminated soil or

treatmen ./disposal of contaminated groundwater. Soil remediation
action ii: contingent upon results from the vapor extraction pilot
study cu rently being performed. Additionally, groundwater
remedial action is contingent upon further feasibility study,
soil gas studies, and review by the Niagara County Sewer District
#1. Accirdingly, it is felt that the selection of the Preferred
Alternat: ve is premature and the PRAP should be delayed to
incorpori: te the findings of these studies. If test extraction is
required in order to fully assess contaminant levels and pump
rates it is requested that this be performed as an Interim
Remedial Action until a detailed PRAP can be developed.

Ansver: The PRAP adequately defines the remedy and is specific

regardint the selected remedial alternatives. Contingencies are
included in the event that a selected alternative is unable to
reach the goals of the remedial program. It is not true that the
groundwal er remedial action is contingent upon further
feasibil: ty study, soil gas study, nor review by the Niagara
County Se¢wer District. The selected alternative is groundwater
extracticn and the remaining decisions deal only with the way the
water is treated, whether by the sewer district or by treatment
at the s:te with a discharge directly to Cayuga Creek. The
design o1 an effective extraction system will require pump tests
however, the remedy will continue to be groundwater extraction,
therefor¢ the designation as an interim remedial action is
inapprop: iate. _
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Question 33: The PRAP identifies an interim groundwater remediation

action (oump and discharge to the POTW) for 6 months until
sufficie1t data on contaminant concentration and pump rates can
be examinled and the feasibility of an on-site treatment facility
can be e7aluated. It is felt that upon completion of the test
extracti>n period, that extraction should be ceased until the
above fa:>tors are evaluated. Also, monitoring must be performed

- during tie test extraction period and assessed in order to ensure

the prot:ction of human health and the environment. During the
assessme it of on-site treatment feasibility the following
concerns should be addressed:

A. Ide1tify potential health hazards and risk levels associated
with the treatment operation.

B. Idetify quantities, contaminant levels, and on-site storage
period o treatment waste generated during the process.

C. Idetify contingency response actions to ensure adjacent
resident safety in the event of contaminant spills or other
releases during the extraction or distribution of the groundwater
to the P)ITW.

D. Idetify specific air emission control equipment and
contamin int emission levels for extraction and treatment
processe ;. '

E.. Ideitify air emission monitoring methods and episode plans
in the erent that Clean Air Act standards are exceeded. Episode
Plans sh mld include procedures to cease operations, inform
affected parties, and evaluate system improvements for such
continge 1cies.

F. Per ‘orm a risk analysis based upon contaminant levels to be
discharg:d to surface water.

G. Pro 'ide the treatment feasibility study for Navy review
prior to further implementation or resumption of discharge to the
POTW. .

"~ Answer: The groundwater extraction remedy is a positive measure to

prevent :urther migration of the contaminants from the site and
to speed up the remediation of the groundwater. The remedial
system nced not be stopped while the associated reviews of
alternat:(. treatment schemes are made. In fact, the stoppage of
pumping ¢ ould be detrimental to any achievements made in reducing
the droui dwater concentrations of contaminants. The assessment
of the alternate treatment systems will incorporate the concerns
outlined in the Navy's comments. The reports generated by this
review w: 1l be made available to the Navy. The concerns dealing
with the extraction process will be addressed in the initial
Remedial Design Work Plan.
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Question 34: The PRAP states that certain wells will be monitored
monthly ‘or only one year following the initiation of remedial
action. Long-term periodic monitoring of groundwater from
monitorig wells on and adjacent to DODHF Niagara property is
required to ensure public health and safety. It is requested
that mon :hly monitoring of wells near the DOD property be met,
and quar :erly monitored for the periocd up to and five years after
meeting :he state groundwater cleanup standards. The monitoring
requirem :nts should be identified in a Remedial Action Workplan
(see comient $#11).

Answer: The monitoring program will be outlined in the Remedial
Design wrkplan. The workplan will include plans and schedules
for the mplementation of the remedial design.

Question 35: The design and operating procedures for the interinm
extracti n test wells and connection to the POTW are requested to
be made .wailable for review by the Navy.

Ansver: The Remedial Design Workplan will be made available to the
Navyl

Question 36: The PRAP identifies additional soil gas surveys in the
DODHF Nii gara area (twice a year for 2 years). It is felt that
these su veys must be completed and results assessed prior to
initiatiin of and during test extraction actions to evaluate
potentia. resident health risk assessment levels caused by vapor
migratioi.. The period for continued soil gas monitoring should
be ident: fied as relating to cleanup milestones instead of a
specific period. It is requested that quarterly soil gas surveys
be conduc ted, per NYSDOH letter dated August 6, 1990, at the
DODHF Ni: gara quarterly until SCGs are met. Then once every five
years the reafter. The monitoring requirements should be
identificd in a Remedial Action Workplan (see comment #11).

All soil gas surveys must be coordinated with the Navy and
results rust be provided to the Navy within 7 days of receipt.
Further, immediate notification of residents shall be required if
any poter tial health hazards are identified.

Answer: The logic behind the timing of the soil gas studies is

explainec in the answer to question #26. The need for additional
soil gas sampling will be evaluated based upon the results
obtained from the 2 year program. The soil gas survey program
will be’c¢oordinated with the Navy and the results provided to the
Navy ‘as 'soon as possible after receipt from Carborundum. Should
potential health hazards be identified the Navy and residents
will be rotified, and appropriate responses implemented.
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Question 37: The PRAP suggests that Cayuga Creek will be monitored
annually only if hydrogeology suggests there is a possibility of
adverse mpacts from remediation efforts. A schedule should be
establis ed, and included in a Remedial Action Workplan, to
pericdicilly monitor water quality in Cayuga Creek until such
time as urther hydrogeology studies prove their is no potential
for adve 'se impacts. At a minimum, quarterly monitoring should
be perfo med.

Answer: To :larify, the sampling will be done on an annual basis,
during t mes when groundwater has the potential to impact Cayuga
Creek. 'his time period is expected to be in the spring of the
year. I:. is important to note that contaminant levels far to the
east are fairly low, in fact many times the levels are below
groundwa’ er standards. The likelihood of an adverse impact on
the cree]. is minimal, however the stream will be monitored on a
regular ] asis.

Question 38: Periodic or continuous monitoring of air emissions from
groundwal er extraction and treatment processes must be performed
in order to ensure the adjacent resident's health and safety.
Include 1 he monitoring specification in the Remedial Action
Workplan Immediate notification or residents shall be required
if any p« tential health hazards are identified.

Answer: Any air emissions from treatment processes will be regulated
by the NISDEC and will be in accordance with applicable air
regulaticns. Notification of residents of potential health
hazards vill be addressed in the Health and Safety Plan for the
site.

Question 39: Periodic ambient air monitoring should be performed on
and adjacent to DODHF Niagara property throughout the cleanup
process to ensure no atmospheric releases or vapor migration of
contaminz nts. A schedule of this monitoring should coincide with
cleanup 1ilestones and be coordinated with the Navy via a
Remedial Action Workplan. At a minimum, quarterly monitoring
should be performed. Further, immediate notification of
residents shall be required if any potential health hazards are
identific3.

Answer: All remedial activities that could have a release to the air
will conform with applicable air regulations such as 6NYCRR Part
211 and 212. 1In addition, the potential releases will be
evaluated using guidance such as USEPA's Air/Superfund National
Technical Guidance Study Series, July 1983. Of course, if a
health hazard exists as determined by the NYS Department of
Health, tie residents would be notified.
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The follcwing guestions/comments were submitted by Ecology &
Environment in a letter dated May 31, 1991. E&E is the
consultart to BP America Inc. for thls project.

Questlon 40: Soil Gas Vapors at DOD (p. 7): The potential for soil

gas vapol s which would volatilize from groundwater and impact DOD
resident: was evaluated in the Risk Assessment for the Remedial
Investig: tion by BPA. It was determined from this evaluation
that the maximum risks posed by soil gas vapors to DoD residents
were at least 10,000 times less than what is typically regarded
by the EIA as a reasonably acceptable risk. NYSDOH has also done
an evalu:z tion of risk from soil gas vapors and has determined
that the risk to DOD residents is somewhat higher than was
determined by BPA. The NYSDOH risk assessment has been reviewed
by BPA; & copy of the review is attached to this letter. BPA has
agreed tc do soil gas monitoring on a biannual basis for two
years. Fowever, BPA does not agree with the NYSDOH position that
potential soil gas vapors at the DOD are a public health concern.

Answer: The additional soil gas monitoring program will help resolve

any differences regarding the potential exposure of DoD residents
to soil gas vapors. The data will be evaluated by NYSDOH to
ensure that residents will not be adversely impacted should soil
gas vapors be found.

Question 41: I[nstitutional Controls (pages 9 and 15): Discussions

i e

regarding groundwater remediation on both of these pages refer to
institutional controls that will be implemented if groundwater
within th: area of attainment cannot be returned to its ,
beneficial use. A definition or examples of what constitutes
these con:rols in New York State has not been clarified. Please
cite some examples of institutional controls that would be
implement :d if groundwa;g:_could—net_bemxeturned to 1ts most

. beneflclag_nse _____

Answer: Inst (tutional controls that could be put into place at this

site woull include; 1). access restrictions, such as deed
restrictins for property in the area of influence to prevent the
use of we.ls, 2). extension of existing municipal water supply to
serve res .dents in the area of influence, 3). groundwater
monitorin .
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Question 42: Review Periods; Soils and Groundwater Remediation: A

review s:hedule in the Record of Decision (ROD) is needed to
maximize operating efficiencies of the remediation systems. This
would enible all parties to evaluate the progress of soils and
groundwa :er remediation several times during both remediation

~periods. Suggested review periods are listed as follows:

Soils: teview period of 1 year after start-up and at half year
incremen :s thereafter.

Groundwa :.er: Review period at 6 months after start-up, at 2.5
Years anl at 2 year increments thereafter.

The purpise of the review periods are to evaluate the progress of
remediat on and to adjust the operation of each design system if
appropri ite. Also, clean-up goals would be evaluated during each
review p:riod to determine if these goals can be obtained or if
other goiils-or institutional controls should be considered. BP
would al::o like to have the opportunity to petition the NYSDEC at
any time should soil or groundwater meet clean-up goals.

Answer: The :eview periods and evaluation criteria will be addressed

in the Rimedial Design. The Remedial Design format will be
outlined in the Order on Consent which is currently under review
by NYSDE( and BP America Inc.
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