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DECLARATION STATEMENT - RECORD OF DECISION

Site Name & Location:

Machias Gravel Pit
Site Registry Number: 905013

Town of Machias, Cattaraugus County
Classification Code: 2 '

¥

Statement of Purpose

The Record of Decision {(ROD) presents the selected Remedial
Action Plan (RAP)} for the Machias Gravel Pit Site. This remedial
action plan was developed in accordance with the Comprehensive
Environment Response, Compensation and Liability Act {CERCLA) of 1980,
as amended by the Superfund Amendments and Reauthorizationm Act (SARA)
of 1986, and the New York State Environmental Conservation Law (ECL).
The selected remedial plan complies to the maximum extent practicable
with Standards, Criteria and Buidelines (SCGs) of the Federal! and
State environmental statutes and will be protective of human health
and the environment.

Statement of Basis

The final decision is based on publtic input received during the
30 day comment period and upon the Administrative Record compiled to
date regarding the Machtas Grave! Pit. The Administrative Record is
contained at the New York State Department of Environmental
Conservation, 270 Michigan Avenue, Buffalo, New York. Copies of
pertinent documents directly leading to the remedial selection are
available at the Machias Town Hall. A bibliography of these documents
Included as part of the Administrative Record, is contained in the
ROD. A Responsiveness Summary which documents the public's expressed
concerns has also been included.

Description of Selected Remedy

The selected Remedial "Action Plan (RAP) is designed to remove
volatile organic contamination from site soils and overburden
groundwater; to eliminate further offsite migration of contaminants
and to monttor and control, if necessary, low level organics already
off-site east of Very Road. The RAP is technically feasible to
implement, complies with statutory requirements and is protective of
public health and the environment., Briefly the selected RAP includes:
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a) Air Sparging/Soil Vapor Extraction (AS/SVE)

v AS/SVE uses a series of small diameter air injection wells
completed into the unsaturated and saturated overburden zone, and a
series of small diameter air extraction wells completed into the
unsaturated overburden zone. Well spacing can range from 15 to 100
feet apart depending on soil permeability. Injection well depth may
range from 40 to 90 feet deep. Extraction wells may range from 40-50
feet deep. :

The extracted air containing volatlile organic vapors may be
treated by air water separation and/or vapor phase carbon adsorption.

b) Monitoring Program

Site monitoring will include the use of existing wells and new
well installations. The program will monitor both west and east of
Very Road and will monitor groundwater fiow moving toward ischua Creek
and Tributary #34.

Declaration

The selected Remedial Action Plan wil) be protective of public
health and the environment and will meet State Standards, Criteria and
Guidelines (SCGs) and Federal Applicable, Relevant and Appropriate
Requirements (ARARs) with the extraction of contaminations from the
overburden. The remedy will satisfy, to the maximum extent
practicable, the statutory preference for remedies that employ
treatment that reduces. toxicity, mobility or volume as a principle
element. .

ANN DE BARBIERI
Deputy Commissioner - 0ffice of
"Environmental Remediation

A)WMA"( IO' (??L
Date
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COSTS ASSOCIATED WITH ALTERNATIVES

P ALTERNATIVE CAPITAL O & M COST PRESENT WORTH
g COST
. No Acton S0 $15,000/yr $215,000 (20 year life)
: Air Stripping/Pipeline '
Discharge $162,000 $65,000 - $75,000 $603,000 - $671,000
,;' (with Vapor Phase ' (8 year life)
b GAC) (5197,000) (575,000 - $85,000) (5706,000 - §773,000)
Alir Stripping/Injection
Well Discharge $161,000 $65,000 - $75,000 $602,000 - $670,000
(with Vapor Phase (8 year life)
GAQ) (3196,000) (575,000 - $85,000) (S705,000 - $772,000)
Adr Sparging/Soil $150,000 - $15,000/yr $220,000 - $1,000,000
*  Vapor Extraction 51,000,000 (1 to 5 year life)

NYS Alternate Ranking System
Scoring Summary Table

£
Air Stripping/ Air Stripping/ Air Sparging
Vapor Phase GAC/ Vaper Phase GAC/ Soil Vapor

Ranking Criteria No Action Pipeline Discharge Wells Discharge Extraction

Short Term/Long

Term Effectiveness 12 22 23 2k
implementability 9 14 L 14
Compliance with NYS 0 i0 _ 10 10
SCGs

Protection of Human

Health & Environment 6 ' 20 20 20
Short Term ' -
Effectiveness 10 10 ‘ 10 10
Long Term

Effectiveness &

Permanence 0 1h 13 15

Reduction of
toxicity, mobility &
voiume 0 15 13 14

Implementability 5 14 14 | 14
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Respons iveness Summary

A public meeting was held on September 23, 1992 at the Machias
Town Hall in the Town of Machias, NY to discuss the results of a
Remedial investigation and Feasibility Study (Ri/FS) and to obtain
comments from interested citizens concerning the proposed remedial
action for the Machias Gravel Pit Site. In addition to the public
meeting a one month public comment period was available which closed
on October 2, 1992. No written comments were received during the
public comment period. ,

Approximately 23 people attended the public meeting for the
presentation of the Proposed Remedial Action Plan. Eight questions
asked during the meeting are included along with appropriate
responses.

1.Q. Please explain the project annual cost figure of $15,000 listed
under the “no action" alternative?

A. The "no-action" alternative would involve no active remediation,
which means no outlay of money toward remedial efforts. However,
whether or not any action is taken, site monitoring would include
scheduled water level measurements and groundwater sampling to

monitor the progress of the contaminant plume. it is estimated
;hat the annual cost of this monitoring would be approximately
15,000, . .

2.Q. If you start now with the '"no action" alternative, what would you
have to find or what-would have to happen to trigger going into
another alternative in the future?

A. As noted in question number (1) the no-action alternative
involves no active remediation at the site. The plume would only
be monitored on a pre-determined schedule. 1f a contaminant
plume presented a potential threat to surface water or private
water supplies, remedial measures would be imptemented. |In this
case the Remedial investigation and Feasibility Study has
determined that the contamination has the potential to impact the
adjacent surface waters thereby requiring remediation. Hence,
the Remedial Action Plan includes aggressive remedial technigues
to eliminate those impacts.

4.Q. How close is the site to the town municipal water supply wells?
Are the town wells in jeopardy?

A. The town wells are located approximately two miles northeast of
this site. The town wells are not impacted nor are they likely
to be impacted by this site.




5.Q. Based on the investigation; is the direction of the plume toward
the Great Lakes or toward the Allegany River?

A. The contaminant plume is headed toward Tributary #34 which runs
into Ischua Creek. The Ischua Creek flows into Olean Creek then
south to the Allegany River.

- 6.Q. Wil the Installed remediation wells be pumped continuousty?

"A. Yes, in order to maintain a constant flow of air to the
groundwater and a constant vacuum on the extraction wells, the
pumps would run continuously.

7.Q. What will be done at the end of one year, or five years {once
the remediation is in place) to determine what has to be done?
When will you know you have reached your goal? |s there 2
continual testing program?

A. Once remediation begins (air sparging of overburden groundwater
and vacuum extraction in soils) a monitoring program will also
begin. The specifics of this monitoring program have yet to be
designed. However, assessment pertods wil)l be set, e.g. 1 yr, 3
yr, 5 yr, whereby the overal]l effects of the remedial system will
be reviewed. The conclusion of remedial! efforts will be based on
whether or not groundwater standards have been met at this site
or by a determination that additional remedia! efforts would not
appreciably Improve conditions relative to the site.

B.Q. What is the Town's responsibility and what is Motorola's
responsibility?

A. By law both the Town of Machias {as owner of the property) and
Motorola, Inc. share the responsibility for this site.
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SITE LOCATION AND DESCRIPTION

The Machias Gravel Pit site (#905013) is located on Very Road
approximately 2 miles west of the Town of Machias, Cattaraugus
County, New York (Figure 1). The area is rural in nature with
approximately six residences within 1/4 mile of the site. The
topography is variable and consists primarily of rolling hills.
Surface runoff at the site flows north and east toward lschua
Creek and its tributaries approximately 1/4=1/2 mile from the
site. The Ischua Creek spillway forms a wetland area /4 mile
east of the site while Bird Swamp occupies a large area 2,000
feet south of the site. Farm lands and woods prevail to the
north and west, respectively,.

The site is located on the eastern section of a glacially rounded
hill which is composed of glacial fluvial deposits. The general
stratigraphy of the area contains glacial, lacustrine and fluvial
sediments over the Gowanda Shale Member of the Canadaway
Formation. The Gowanda Shale consists of gray-black, thin to
thick bedded siltstone. This unit is approximately 275 feet thick
and Is reported to be at a depth of approximately 90 feet beneath
this site (NYS Water Resource Commission, 1973).

Groundwater at the site is under unconfined conditions within
glacio fluvial sand and gravel deposits. The water table
generally follows the general topography of the area and is
encountered approximately 45-50 feet beneath the site.
Groundwater moves in a easterly direction from the site at a rate
of between 0.5 to 38 feet per day. (Figure 3)

All residents in the area rely on groundwater for domestic
supplies. One cabin, now unoccupied, is directly east of the
site and is within the plume area of contaminants from the gravel
pit. No other homes are expected to be affected by this site.

SITE HiSTORY

Background

The site is approximately 20 acres in size and consists of an
active gravel pit operation at the southern portion of the site
and an inactive gravel pit at the northern portion (Figure 2).
The inactive gravel pit to the north reportedly was used for the
storage of approximately 600 drums of waste material from the
former Motorola Plant in Arcade, New York, between March and
September, 1978. The drums were suspected of containing epoxy
resins, acids, flammable and non flammable solvents and cutting
oils. The oils received at the site were reportedly used on
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local roads for dust control by town personnel. The gravel pit
was used as a transfer point to fill tank trucks prior to
spraying the oil on rural roads. Soil staining in the area cf
GW-5 indlicate that the contents of some of the drums were spilled
directly on the ground surface. The remaining drummed wastes
were allegedly stacked on the ground surface within the inactive
gravel pit.

Previous_lnvestigations

In September 1979 Recra Research of Amherst, NY, submitted a
Phase | Investigation on behalf of the New York State Department
of Environmental Conservation (NYSDEC). The results of this
records search indicated that a Phase |l investigation was
necessary. |n October 1984 Walter B. Satterthwalithe Associates,
Inc. (WBSAl), on behalf of the Town of Machias, dug 8 test pits
at the site to determine if scil contamination was present. No
appreciable contamination was noted. Then in October 1985
(WBSA1) again on behalf of the Town of Machias, performed
groundwater sampling of four private welis on a private parcel of
land due east of the gravel pit and conducted an electromagnetic
conductivity survey at the gravel pit. Results indicated no
observable impacts to the four wells from the gravel pit area and
no Indication of any contaminant plume at the gravel pit.

In January 1986 (WBSA}) completed a waste characterization on
material taken from 79 drums on site. In February 1986 (WBSA!l)
submitted a cleanup plan to the Town of Machias.

Between October 1986 and May 1988 a total of 184 drums were
removed from the site, by the Town, under the direction of
NYSDEC.

Additional groundwater samples were taken from the private
property due east of the site in February 1986 by WBAS!; March
1986 by NYSDOH; September 1988 by NYSDOH; and May 1989 by NYSDEC.
Results indicated low chloroform levels (<10 parts per billion,
ppb). Chloroform, however, has not been associated with the site.

in February 1990 Lawler, Matusky, & Skelley Engineers completed a
Phase || investigation at the site for the NYSDEC to determine if
the hazardous waste previously stored at the site posed a
significant threat to the environment or public health. The
investigation included a resistivity survey and magnetometer
survey; installation of four (4) overburden monitoring wells;
groundwater sampling on-site and off-site; and surface -oi}

sampling.

Results of the Phase i1 investigation provided inconclusive
results on the two geophysical surveys. Some buried metailic
objects were indicated. Analysis of groundwater collected from
the four new wells and from the private wells east of the site
indicated ten (10) volatile organic compounds at one {1) on-site
well, GW=3, with a high of 440 ppb. This well is located

directly east of the known drum storage area and is directly
2.




downgradient with respect to groundwater flow. Al} four on-site
wells contained low levels of identified and tentatively
identified semi-volatlle compounds. Soil sampling from two
on-site locations indicated seven (7) different volatile organic
compounds with a high of 98 ppb, and twelve (12) different semi-
volatile compounds with a high of 1800 ppb. Both of these
sampling locations were at the old drum storage area. Based on
these results, in August 1990, the site was reclassified to 2 -
{ significant threat to the environment ).

Remedial Investigation

From information obtained during the Phase 11 investigation, it
was spparent that a Remedial Investigation and Feasibillity Study
(R1/FS) was necessary. An RI/FS work plan was developed and an
Order on Consent for the RI/FS was negotiated. The Order was
signed by Motorola on November 28, 1990 and by the NYSDEC on
December 10, 1990. Field work began in December 1990 with a
report being issued in August 1991. Elements of the Remedial
Investigation included:

a. Magretic survey on the north and west portion of the site.

b. Seven (7) test pits to check for buried drums.

c. Surface soil sampling at three (3) locations.

d. Subsurface sol! sampling at two (2) locations.

e. Installation of five (5) additional overburden monitoring
wells and sampling of all new and existing monitoring wells,

f. installation of one (1) water level monitoring weil.

g. Hydraulic testing of each well,

h. Residential well sampling

f. Site air quality sampling

j. Two =-dimensional analytical groundwater modeling.

Based on the results of this initial work supplemental data was
requested. The results of this additional work is contained in
the following three Addendums.

1. Addendum No. | to the Remedial Investigation Report (RI),
January 1992, - Field Sampling

2. Addendum No. 2 to the Remedial investigation Report (R1),
March 1992, - Habitat Evaluation and Ecological Risk
Analysls

3 Addendum No. |1 to the Feasibility Study (FS), May 1992, -
Air Sparging/Soil Vapor Extraction.

Addendum #1 to the RI, included:

a) Two (2) additional monitoring wells

b) Groundwater sampling

c) Residential well sampling

d) Six (b) additional surface soil sampling locations

e) Two (2) additional subsurface soil sampiing locations.




Addendum #2 to the R!, included:

a) An On=site and off-site Habitat Evaluation to characterize
potentially Impacted habltat, and

b) Ecological Risk Assessment to describe potential
environmental risks. The two main areas of concern were the
on=site Habitat and the area of |schua Creek.

Addendum #), to the FS, included:

a) Analysis of Air Sparging/Soil Vapor Extraction
b) Comparison of Alternatives

Subsequent to collection of the supplemental data contained in
the three addendums and in anticipation of remedial design activities,
additional work was performed to further delineate the leading edge of
the volatile organic plume downgradient from the existing monitoring
wells. Five additional wells (GW=11 through GW-15) were installed and
sampled.

111, CURRENT STATUS

A. Remedial Investigation Results

Results of the full Remedial investigation are as follows:

1. Site Characteristics

a. Overburden soils consist of sand, silty sand and gravel.
b. Depth to bedrock (Gowanda Shale) - approximately 30 feet.

¢. Groundwater flow direction - radial off the gravel pit then
east-northeast.

d. Groundwater flow rate - 0.5-38 feet/day.
e. Depth to groundwater contamination - 50-55 feet.

f. Groundwater contamination noted at GW=-3, GW-3D, GW=5, Gw=-b,
GW=-7, GW=9, GW=10, Gw=11, GW=12, GW-13, GW=14, and GW=15.

g. Soil contamination noted at GW-=5, TP-3 and TP-5.

2. Geophysical and Analytical Results

a. A magnetic survey over fill areas on the northern portion of the
site {hatched area, Fig. 2) indicated no buried drums. Seven
trenches were dug within the area then soil samples were taken
and analyzed for Volatile Organic Compounds (VOC), Polyaromatic
Hydrocarbon (PAH) and total metals (Tables 1,2 & 3).




Surface soil sampling was conducted at three locations for VOCs,
PAHs, and metals and at six locations for lead only. (Tables
1,2, 36 4).

Subsurface soil screening was conducted at each monitoring well
installation. Soil sampies were taken at four of these wells.
(Tables 1,2,3 ¢ &)

Sixteen monitoring wells were installed and sampled for VOCs,
phenols, total and dissclved chromium, nickel, iron and lead.
Well depths ranged from 78 feet on-site to 15 feet off-site.

Private well sampiing was conducted at two residential wells down
gradient and to the east of the site. These wells, RW-01 and
RwW=03, are located on the former Coie property. Motorola
purchased this property in order to expedite the R! and with the
intent of possibly impiementing institutional controls at Rw=01
and RW=03 as part of the remedial plan.

Sample results indicate no site related volatile organic
compounds at these wells. However, four wells lie up gradient of
RW-03, the cabin well. These wells are GW=6, GW=7, GW=10,

and GW-12. Each of these wells contaln site related compounds.
At the present time the cabin well is unoccupied and its wel)
(RW=03) is not being used.

Chioroform has been found at RW-0! on several occasions. Each
time the analysis indicated less than 10 ppb which is not a level
of concern. Since this compound is not site related It is
assumed to be related to past use of the swimming pool at the
rear of the former Cole residence. A carbon filter is presently
in place at this well.

Data Summary

Data generated during the Ri indicates limited soil contamination
at the inactive gravel pit area. The primary contaminant
transport media is groundwater. The main contaminants are
Trichloroethene and 1,1,1=Trichloroethane. Both are solvents.
Based on groundwater flow cbservations, the contaminant plume is
noted moving in an easterly direction and has extended east of
Very Road. The primary receptor would be the cabin well to the
east or downgradient from the plume. This cabin, however, is
unoccupied.

Habitat Evaluation and Ecological Risk Assessment

The habitat evaluation for the Machias Gravel Pit site included
an identification and characterization of significant habitats,
wetlands, regulated streams, and other special natural resources
within a 2-mile radius of the site and 9 miles downstream from
the site. Notably important resources of the project vicinity
included the presence of State regulated wetlands, designated
trout streams, and the presence of fish and wildlife species that
would utilize the habitats at the site. ;




The focus of the ecological risk analysis was the on-site habitat
(the gravel pit) and Ischua Creek. Important exposure routes
include direct uptake from soil or surface water, as wel) as
consumption of plants and prey species. Conclusions from the
above indicate that aquatic toxicity is not expected. Estimated
surface water concentrations of 1,1,1-trichloroethane and
trichloroethene are below toxic levels of concern. In addition,
no potential terrestrial toxicity is expected. Measured soil
concentrations of lead are below toxic levels of concern.
Finally, ecological risks to aquatic and terrestrial species are
not expected. Concentrations of the constituents of concern do
not exceed the available toxic effect levels.

Risk Assessment {(RA)

The RA as presented in the Remedial investigation provided a
discussion of the potential health and enviromnmental hazardous
associated with each exposure pathway for each contaminated
media. |t has provided an evaluation of the human health risk
associated with future exposure to groundwater contamination from
the site. The assessment includes four major components:

1. Jdentification of contaminants of concern.
2. Exposure assessment.

3. Toxicity assessment.

L. Risk characterization

Contaminants of Potential Concern

in preparing the RA, Motorola identified site related compounds
in the solis and In the overburden groundwater at the site.
Table 7 presents a summary of volatile organics, semi-volatile
compounds (PAHs) and inorganics detected in soils at the site.

Table 8 presents a summary of contaminants detected in
groundwater at the site. Contaminant concentrations at the
site were compared to USEPA Maximum Contaminant Limits
{MCLs) and/or USEPA Lifetime Health Advisory levels for
drinking water. Although total concentrations of lead and
nickel exceeded MCL and/or Health Advisory leveils, dissolved
concentrations are non-detect suggesting non-mobility within
the groundwater system. However, worst-case assessments
were used, therefore, tota)l lead and total nicke) were
considered as contaminants of concern along with
1,1,1=trichlorcethane and trichloroethene.

Exposure Assessment

Potential exposure pathways identified at the site include:




a. Groundwater Pathway
- Drinkirg water consumption
- Skin absorption of contaminants in water by direct contact

during washing or bathing.

- Inhalation of VOCs released into ambient air during
showering or other washing activities.

b. Soil Pathway
- Absorption through skin on contact

= - Accidental ingestion

c. Alr Pathway

- Volatilization from solls on site.
d. Surface Water Pathway

- During precipitation events

Toxicity Assessment/Risk Characterization

Potential exposure scenarios were developed from USEPA documents
entitled "Risk Assessment Guidance for Superfund" and "Exposure
Factors Handbook". in evaluating potential risks, both

carcinogenic and noncarcincgenic health effects were considered.

The criteria used to evaluate the potential for noncarcinogenic
health effects are generally referred to as reference doses (RFD)
or reference concentration (RfC). The criteria that are used in
the evaluation of carcinogenic risk are referred to as
carcinogenic siope factors (CSF). The USEPA has developed oral
and inhalation criteria, however, dermal criteria have not been
developed. Therefore, the criteria for ingestion was used for
the dermal route in accordance with Appendix A of Volume ! of the
USEPA Risk Assessment Guidance of Superfund, 1989. Table 9
presents toxicity criteria for the contaminants of concern.

[Note: |In general, regulatory agencies in the United States have
not established 2 uniform cancer risk level for distinguishing
between risks which are deemed acceptable and those which may be
of concern. The EPA has genepally considered risks in the gange
of one in ten thousand (1x10 ') to one in ten million (1x107) to
be aCCEptable‘Gand has recently adopted a risk level of one in a
million (1x10 7) as a "point of departure" for selecting the risk
Jevel that will be considered acceptable (EPA 1990)].




Estimated risk associated with potential exposure to
non-carcinogenic chemicals is expressed as the ratio of the
estimated exposure to the smallest exposure that might possibly
cause adverse effects. The ratio Is called a Hazard Index. A
hazardous index greater than one indicates that adverse effects
may be possible while a value less than one means that adverse
effects would not 1ikely occur.

The estimates of future noncarcinogenic risks associated with the
groundwater pathway are summarized in Table 10. The total adult
and child hazard index values are 3.5] E-02 and 3.40 E-01,
respectively. Since these values are less than 1.0 significant
noncarcinogenic effects for adults and children is negligible.

The estimate of future carcinogenic risks associated with
groundwater are summarized in Table 11. The total 1ifetime
cancer risk estimate is 2.90 E~05 which is within the risk range
considered acceptabie by the EPA.

Significant health risks associated with soil, surface water, and
alr exposure pathways are not expected. There is minima)
concentration of contaminants in the old drum storage area, and a
low potential for release and migration. Since there are few
receptors in close promixity to the site the potential for
exposure is low, therefore the potential for significant risk is
also low.

ENFORCEMENT STATUS

Under Article 27 of the Environmental Conservation Law (ECL)
entitled "Inactive Hazardous Waste Disposal Sites', the {NYSDEC)
and Motorola Inc. entered into an Order on Consent (Index #
B9-0273-89-05). The order was signed by Commissioner Thomas C.
Jorling on December 10, 1990. The Order stipulated that Motorola
would develop and implement a Remedial investigation and
Feasibility Study for the Machias Gravel Pit Site.

A second Order on Consent will be negotiated for development, and
implementation, monitoring and maintenance of the selected
remedial alternative. On May 15, 1992 the site was referred to
the Division of Environmental Enforcement for initiation of this
Order.

GOALS FOR _THE REMEDIAL ACTIONS

Goals and Objectives

The overall goal of site remediation is to ensure the protection
of human health and the environment. Remedial actions for the
Machias Gravel Pit site will address VOCs (specifically
trichloroethene and 1,1,1-trichloroethane) in the groundwater.

8.
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The objectives of the remedial action will be to provide a
permanent remedy for the site that mitigates threats associated
with groundwater contamination as rapidly and cost-effectively as
possible. Remedial actions for the groundwater will address the
following exposure pathways:

1. Direct contact/ingestion of contaminated groundwater.
2. Inhalation of contaminated vapors.

Standards, Criteria and Guidelines

Remedial action objectives have been developed in the R! to be
protective of human health and the enviromment and to comply with
applicable Standards, Criteria and Guideliines (SCGs). SCGs are
categorized as chemical-specific, location-specific and
action=-specific.Chemical-specific SCGs for the site potentially
apply to soils, groundwater and air. Location-specific SCGs
apply to streams and actlion-specific SCGs regulate various
remedial alternatives.

implementation of remedial actions at the site must be consistent
with New York State and Federal regulations. The regulations to
consider are the applicable or relevant and appropriate
requirements. A preliminary list is presented in Table 12.
Additional review may be necessary during remedial design.

Action Levels and Cleanup Goals

The New York State Department of Environmental Conservation
(NYSDEC) has promulgated groundwater standards under GNYCRR703.5.
The New york State Department of Health (NYSDOH) applies
standards at the point of use. These standards are the New York
State Maximum Contaminant Levels (NYS MCLs). The NYS and Federal
MCLs for the contaminants of concern found in the groundwater at
the site are presented in Table 13. The NYS MCLs will be used as
action levels and clean-up goals for the groundwater at this
site. For the two main contaminants of concern, trichloroethene
and 1,1,)-trichloroethane, the cleanup goal will be 5 ppb in
groundwater,

For soils impacted through air sparging, the goal will be to meet
a clean-up level of 1 part per million (ppm) for TCE and
1,1,1=TCA.

DESCRIPTIDON & EVALUATION .r ALTERNATIVES

The Feasibility Study has taken into consideration regulations
established by the State and Federal governments which deal with
the remediation of inactive hazardous waste sites. As such, it
is required that the selected remedial alternative for a site be
protective of human health and the environment, cost effective,
comply with statutory requirements, and be permanent.

9.




Development of Remedial Response Actions

During development of the remedial response actions a full range
of potentially feasible alternatives were assessed which might be
appropriate for groundwater remediation at the site. General
response actions identified for the Machias Gravel Pit included:

Nc action
Institutional Controls
Containment

On-site treatment
0ff-site treatment
On-site disposal
0ff-site disposal

~J O\ W N

Further screening of these actions provided the following
associated technologies and process options.

No Action is defined as taking no action on the contaminant piume

to restrict Its movement or to reduce contaminant levels.
Variations of the No Actlon alternative include Point-of-use
Treatment; Alternate Water Supply; and Replacement of Existing
Wells.

Institutional Controls would be combined with the No Action
response action. instituticnal controls would insure that there
is no future threat to human health by implementing necessary
controls within the area of the contaminant piume.

Containment was deemed not practical at this site.

On-site Treatment incliuded above ground and Tn-situ applications.
The above ground options included pumping of groundwater then
treatment via:

- Air Stripping with Thermal oxidation; carbon adsorption
or Incineration.

- Steam Stripping with Condensation, Carbon Adsorption or
Thermal Oxidation.

- Carbon Adsorption with granular activated carbon (GAC) or
powdered activated carbon (PAC).

The in-situ option considered most feasible was Air Sparging/
Soi} Vapor Extraction.

10.
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0ff-Site Treatment of groundwater is feasible but less desirable

. due to regulations and cost.

On=Site Disposal after treatment included:

- Surface water discharge to nearby waterways and,

- Groundwater discharge through injection wells or
infiltration gallies.

0ff-Site Disposal to a municipal treatment facility was
considered not feasible due to the distance factor.

Overview of the Alternatives

The following four alternatives were evaluated in detail.
1. No Action

2. Air Stripping/Vapor Phase GAC/Pipeline Discharge to
tschua Creek.

3. Alr Stripping/Vapor Phase GAC/Injection Well Discharge to
Groundwater.

4. Air Sparging/Soil Vapor Extraction (AS/SVE)
It is anticipated that the pump and treat alternatives and the

AS/SVE alternative can equally achieve the desired goa! of
contaminant reduction at the source area west of Very Road.

THE PREFERRED ALTERNATIVE

Air Sparging/Soil Vapor Extraction

Remedial action at the Machias Gravel Pit will include
simultaneous remediation of overburden groundwater and soils by
using two conventional physical processes in conjunction with one
another: areation and vacuum extraction. The technology is
referred to as Air Sparging/Soil Vapor Extraction (AS/SVE).

AS/SVE uses a serles of air injection wells completed into the
unsaturated and saturated overburden zone, and a series of air
extraction wells compieted in the unsaturated overburden zone.
Figure & presents a cross-section of a typical AS/SVE system,

A pilot study west of Very Road will be required in order to
properly size and place the wells for this system. Air injection
wells will likely be placed at the outer edges of the
contaminated area with air extraction wells being placed toward
the center of the source area. The lower portions of the well
casing will be slotted or screened to provide a mechanism for
air-water and air-soll interaction. The extracted vapors wili be
treated by an appropriate combination of air/water separation,
activated carbon adsorption, thermal treatment or flaring.

Minimal water collection is anticipated. "




Above-ground components of the AS/SVE system would include a
small! building or trailer that houses the pump(s), blower(s) and
system controls and the soil vapor treatment train, if necessary.

Monitoring Program

A general site monitoring program will be developed and
implemented using existing wells and new well installations. The
program will be set up to monitor the groundwater plume both west
and east of Very Road. Additional monitoring wells will be
necessary between the known extent of the plume and Ischua Creek
and Tributary #34. If necessary, control of the plume will be
required in this area. Al) monitoring will be conducted in
accordance with the Quality Assurance Plan implemented for the
site Investigation.

Rationale for Selection

The Air Sparging/Soil Vapor Extraction alternative was evaluated
and measured against the following eight (8) criteria:

). Compliance with New York State Standards; Criteria and
Guidelines {SCGs)

2. Overall Protection of Human Health and the Environment
Short~Term Impacts

Long~term Effectiveness and Permanence

Reduction of Toxicity, Mobility or Volume
implementability

Lost

o ~ o~ W e W

Community Acceptance

Compliance with SCGs

Air sparging and soil vapor extraction are proven technologies.
It is anticipated that alr sparging in conjunction with Soil
Vapor Extraction will remediate both soils and groundwater at the
site. Established cleanup standards for the aquifer will be met.
This technology complies with all chemical-, action-, and
location-specific SCGs.

Overall Protection of Human Health and the Environment

The AS/SVE system will reduce the contaminant loading in both
soils and groundwater to established cleanup goals. This will
provide unrestricted use of the site upon completion of the
remedial effort.




Short-term Impacts

Because there are no significant short-term risks at the site and
because this alternative provides for rapid treatment with
significant contaminant reductions in the short-term, 1t is
constdered effective for the short-term.

Worker exposure may occur during system installation. Proper
worker protection, environmentally sound construction techniques
and adequate monitoring will be necessary to mitigate any
problems encountered.

Long-Term Effectiveness and Permanance

The AS/SVE system will permanently reduce the chemical loading in
both groundwater and soils to a point where the aguifer will
ultimately be remediated. Remediation time is estimated at 1 to
5 years.

Reduction of Toxicity, Mobility and Volume

Extraction and treatment of vapors through the system will
permanently reduce the amount of contamination in the groundwater
and soil by 99 to 100 percent. A properly designed AS/SVE system
will need to be positioned to cover enough area to assure
complete treatment of the plume. The volume of impacted soils is
estimated at 7000 cubic yards to 20,000 cubic yards of which the
total volume can be remediated.

impiementability

Air sparging/sotl vapor extraction is not as conventional as
ground water pump and treat systems, therefore, implementation
would present some difficulties with respect to proper well
placement and air injection/extraction rates. A pilot-scale
study would be recommended to overcome these difficulties.
Normal agency coordination 7s anticipated. The equipment and
material necessary to implement this alternative are readily
available. O0ff-gas treatment, if necessary may include air water
separation, vapor phase carbon adsorption, thermal treatment or
flaring. The proper permitting requirements would need to be
met.

Cost

The significant costs associated with the AS/SVE system are
injection and extraction well capital installation costs and
off-gas treatment costs. The pilot study which is estimated to
cost $40,000 to $60,000, may include from 30 to 50
injection/extraction wells., Remediation at the site is estimated
to cost $20 to $50 per cubic yard of contaminated unsaturated
soil. The total present worth cost of this alternative is
estimated to be $220,000 to $1,000,000. Table 14 presents the
costs associated with each of the final four alternatives which
were evaluated.

13.
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Tommunity Acceptance

Community concerns are expected to focus on whether or not the
selected alternative is protective of public health and the
environment. On March 24, 1992, a meeting was held at the Machias
Town Hal)l. At that time !t was made clear, by those present,
that the no-action alternative would not be acceptable. A final
assessment of community attitudes toward the preferrred
alternative will be made following the formal public comment
period and informational meeting.

Summary of Government's Position

The basis for the government's position is Article 27, Title 13
of the Environmental Conservation Law. No substantive issues
remain. The Town of Machias owns the gravel pit and is
regulated in its use by DEC imposed mining restrictions relative
to site contamination. Motorola has purchased the adjacent
property downgradient of the site and has enacted institutional
control on 1ts groundwater use. Proposed monitoring will monitor
groundwater flow toward two local downgradient creeks. A public
meeting will be scheduled for September 1992 to present the
Proposed Remedial Action Plan (PRAP). A responsiveness summary
will be prepared addressing the comments and recommendations of
the responsibie parties and the public.

From information gathered to date and evaluations of each of the
proposed remedial alternatives, the NYSDEC and NYSDOH believe
that the preferred alternative will be protective of human health
and the environment, will meet existing applicable or relevant
and appropriate requirements of Federal and State statutes, and
will be cost effective.

A bibliography of significant points in the R1/FS process Is
listed in the Administrative Record. (Appendix E)

14,




APPENDIX A
Figqures
Figure
1 Site Location Map
2 Site Map
3 Water Table Map
) I soconcentration Map of TCE
5 Isoconcentration Map of TCA
b Air Sparging/Soi} Vapor Extraction System
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APPENDIX B

Tables

Summary of Soil Volatile Organic Compounds

Summary of Polyaromatic Hydrocarbons

Summary of Soil inorganics

Soi) Sampling Results - Lead

Summary of Ground Water Volatile Organic Compounds

Summary of Ground Water Inorganics

Summary of Soil Data

Summary of Ground Water Data

Toxicity Criteria for the Potentlial Contaminants of Concern

Estimated Noncarcinogenic Risks Associated with Groundwater
{1,),1=trichloroethane)

Estimated Carcincgenic Risks Associated with Groundwater
{Trichloroethylene)

Applicable for Relevant and Appropriate Requirements.
NYS and Federal Maximum Contaminant Levels.

Costs Associated with each Alternative,




APPENDIX C

List of Acronyms

NYSDEC New York State Department of Environmental! Conservation

WBSAI Walter B. Satterthwaithe Associates, Inc.
ppb parts per billion
ppm parts per million

RI/FS Remedial Investigation/Feasibility Study

voc Volatile Organic Compound

PAH Polyaromatic Hydrocarbon

USEPA United States Environmental Protection Agency
SCGs Standards, Criteria and Gulidelines

TCE Trichloroethene

TCA 1,1,) = Trichloroethane
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APPENDIX E
.ADHINISTRATIVE RECORD
Machias Gravel Plit #905013

10-3-78 Memo - C. Halgas (Catt. co.) to J. McMahon (DEC)
Re: Background Information on Motorola Waste

7-30-82 Memo - ECO Frank Luhr to Region HQ, Site Inspection
Re: Complaint of 100 drums at site.

8-3-89 Draft Phase 1| Investigation submitted to Region 9 DEC
from Albany. Report by Lawler, Matusky & Skelley.

9-28-89 Site Inspection by G. Pietraszek

1=-24-90 Meeting - DEC & Motorola, Re: Phase |1 work.

3-7-90 Meeting DEC & Motorola

3-26-90 Phase 1!, Volume | & 1} sent to Town of Machias for

‘ Public Repository

5=1=90 Memo - Spagnoli (Region 9) to 0'Toole {HWR, Albany).
Request to DEE for negotiation of Order on Consent.

5-25-90 Memo - 0'Toole (HWR) to D. Markell (DEE)
Request for negotiation of an Order on Consent.

6-22-90 Motorola to DEC. Submission of Phase I} Work Plan

6-25-90 DEC to Motorola. Draft Consent Order for RI/FS

8-3-90 Notification sent to Town of Machias. Slte

classification Change 2a to 2.

9-4 to 9-6-90 Fleld work - well installatlons

9-18-90 Motorola to DEC. Submittal of RI/FS work plan.
9-24-90 DEC to Motorocla. Approval of RI/FS work plan.
11-28-90 R1/FS Order on Consent signed by Motorcla

11-29-90 Meeting - DEC/Motorola/Town of Machias, discussion of

R1/FS proposal.

12-10-90 RI/FS Order on Consent signed by Deputy Commissioner
Edward 0. Sullivan

12-3 to R! Field work.
12=15-90




4-22-9)
5-8-91

5-10-91
6-6-91
7-29-%1
§-29-391
9-30-30
10-10-91
10-21-90
1-24-92
3-17-92
3-21-92
3-24-92

3-24-92
5-6-92
5-6-92

5-15-92
5-4-92
5-27-92

8-30-92
8-17-92

8-21-92

Motorola to DEC, Draft R} report

Memo - E. Barcomb to E. Belmore, Transfer of project
from Bureau of Site Control to Western Remedial Action.

Rl sent to Town of Machias for Pubiic Repository
Memo - DOH to DEC, Comments on R!

Motorela to DEC, submittal of Draft FS

Motorcla to DEC submittal of Final R}

DEL to Motorola, comments on Final RI

DEC mailed Public Fact Sheet

DEC to Motorola, Comments on FS

Motorola to DEC, submittal of Addendum #1 to the RI
DEC mailed notice of Public Avallabiiity meeting.
Motorola to DEC, submittal of Addendum #2 to the RI.

Public meeting at Machias Town Hall, Public
Availability Session.

Meeting - DEC & Motorola, regarding R1/FS work to date
Meeting - DEC/Motorola regarding FS alternatives,

Letter-- G. Pietraszek {DEC) to M. Loch (Hotorola)
Ri approval.

Memo ~ M. 0'Toole (HWR) to R. Piaggione (DEE)
Referral for Remedial Design/Remedial Action Order on
Consent.

Motorola to DEC, submittal of Addendum #1 to FS
Motorola to DEC, submittal of final FS

Motorola to DEC, submittal of Fimal RI

Letter - Pletraszek to M. Tillow, provided Addendum #}
to FS, for public avaiiability.

Motorola to DEC, submittal of Additional well
installation report.
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Machias, New York

~ SUMMARY OF SOIL SAMPLE VOLATILE ORGANIC COMPOUND ANRLYSI!S

SAMPLE DESIQNATION Tro)-0t T902-01 Troi-ai-pp  1r03-01 -0l TP0S-01
IMATRIX (epb)  |soiL sOiL SOIL SOl SoIL. Sol.
VOLATILEE ORGANIC COMPOUNDS [Ty ¥ ugfkg ug/ig ug/kg wglig uglkg
1,1, 1-Trlchotocthane ND ND ND ND ND HD
TrkcMosocthene ND ND ND ND ND ND
SAMPLB DESIGNATION s$501-01 $502-01 £501-01 Suoi-04 5002-01
MATRIX SOIL SOIL SOIl. SOIL GwW-S |S0IL Gw-8
VOLATILE OROANIC COMPOUNDS g ugfig vg/kg ugfig ugfkg
L1 I-Tikldosocthane ND ND ND 1 ND
Tukchloroctheno ND ND ND Fvll ND

Noles: ND - Not detected.
TP -~ Testpit.
SB - Soil boring.
58 -~ Surface soll.

DP - Duplicats.
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- SUMMARY OR SOIL SAMPLE INORGANIC ANALYSES
Machias, New York
SAMPELE DESIGNATION T™wolL-ol Tro2-01 Tro2-01D1 10301 ™we-01 Tr05-04
MATRIX SO SOIL SOIL SOIL SOIL SOIL
IMETALS (Ppm) mg/kg mglkg mghkg mg/kg mgfhg mghg
Chrowlum 17 50 41 6.5 112 53
Lead ) * . * . .
Hickel 1.0 13.2 113 14.0 23 7.3
SAMPLE DESIONATION SB01-01 $n02-01 S501-01 $502-01% 550)-01
MATRIX SOIl. soIL SOIL SoIL SOIL
METALS mpkg mplkg mglkg mglky mglkg
Chiomlum ND 3.1 2.5 4.6 4.0
Lead 55 ¢ 608 19.7 13.6
Nickel 9.6 113 1.7 10.2 113
Noles; ND - Nat detected,
TP - Test pit.
SB - Soil boring.
S8 - Surluce soil.
DP - Duplicate.
¢~ Anslyzed bt results rejected by third parly data validalion due to spike secovery problems.




SOIL SAMPLING RESULTS
SAMPLE DATE 11/91 '

Sample Locadon Location Lead (mg/Xg)
§$804-02 Inacdve Pit 27.1
S§S05-02 Inacdve Pit 101.0
$506-02 Inacgve Pit 58.6
SS07-02 Inactve Pit 11.7
$508-02 Background 14.6
§$805-02 Fill Area 16.5
SBO3-02 Well GW-9, 20 feet 7.3

below ground surface
SBO4-02 Well GW-10, 5 feet 5.2

below ground surface

SS Surfacs soil
SB Subsurface soil

TABLE 4
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SUMMARY OF DETECTED GROUND WATER VOLATILE ORGANIC COMPOUNDS (VOCs)
MACIHIAS, NEW YORK
SAMPLE DATE 11/91

s:llllllild Designation Matrix aw-0) aw-02 aw-03 gw-0)D GW-05 Oow- GW-05 aw-07 GW-09 aw-10 OwW- RW-01 RW-03
Waler Waler Water Waler Waler spup Water Water Water Water 1opup Waler Water
Water Water .
VOCs nefl ugh mht rehl #h pg sl g N g pgh #h ph
Meihylene chioride 7 B3 B|é B[ ND L B | ND 4 B | 4 Bmn 4 Bl B | ND it
1, 1-Dichloruethicne ND ND 15 n 19 2 4 J | ND 16 14 14 ND ND
1,1-Dichlrocthane ND ND ND (] 10 9 ND ND ND ND ND ND ND
Chdoroform ND ND ND ND ND ND ND ND ND ND ND L 1] ND
1,2-Dicbloructhencs (ial) ND ND NP . ND [ 5 ND ND ND ND ND ND ND
b, 4,1 -Frichioroethane ND ND M Do P1240 D | o D[ & 17 230 170 170 ND ND
Acclone ND ND ND ND  } 1| ND ND ND ND ND ND ND ND
Trichlarocthene ND ND 34 ND 400 D | 1500 D] ND 5 3] 120 120 ND ND
Nuten: ND - Nt detected
RW - Residential Well ‘ smm\ll):ul::ti: 2’:,12
GW - Ground water e e e et e e L
DP - Duplicate
1 - Eslimated Value
B - Auslyic fouad in leb Link GW-06 | GW-07 | GW-10 | Gw-11 | Gw-12 | GW-13 | GwW-14 | GW-15 | Fietd Blank
I - Vaiue caleubated frum a dilmii
Trichloroethene ND 42 180 ND 52 18 26 190 ND
— 1,1,1-Trichloroethane 85 13 10 ND 73 29 41 140 . ND
T
(JJ 1,1-Dichloroethene ND ND ND ND ND ND ND ND ND
l'['_T 1,1-Dichlorocthane ND ND ND ND ND ND ND 4] ND
Total Xylene ND ND ND 9 ND ND ND 3] ND
n

ND  Not Detected
J Detected below method quantitation limit but above instrument detection limit. The value provided is an estimated

concentration.




. - SUMMARY Ol GROUND WATOR INORGANIC RESULTS (FYOTAL AND DISSOLVED)
Machias, New York

37avl

9

SAMPLE DESIANATION owol-o1 awe-o4 GWo2-81Dp {iwol 0y
TOTAL DISSOLVED JTOTAL DISSOLVED |TOTAL ISSOLVED [TOTAL DISSOLVED
MATHIX WATER WATER WATER WATER WATER WATER WATER WATER
METALS g ugll ugh ugh ugfl wgh wh ugh
Chivmlum 4411 ND 51§ ND 474 HD ND ND
Lead §9.0 ND 131.0 ND 1540 ND 21.} NI
Nickel 411 ND 1550 ND 161.0 ND B 1)) N
lion 517000 ) 1 233 1 | 1200000 NIA 125000.0 NIA 16500.0 NiA
¢ Hatdunen 5460 NiA 630.0 NiA 7110.0 HIA 9.0 NiA
SAMPLE DESIGHATION awoin-ol GW04-01 awos-o1 GWU6-0)
TOTAL DISSOLVED TOTAL DISSOLVED |TOTAL DISSOLVED [TOTAL Jmissorven
MATRIX WATER WATER WATER WATER WATER WATER WATER WATER
METALS uhl Ty gl ugh Tyl ughl ugh ugh
Chrombum né| ! 131 1} 50.0 ND SIR BN ND 5121 ) HD
Lead 14.0 ND 164 8 ND 1.1 HD 59 ND
Nicke! 131.8 RD %4 ND . 120.0 ND 119 N
lion 1500000 | ! 41.3] 1 | 120000.0 N/A 1370000 | J 16.2]) 154000 | L IRR
* Hasdneas 9i1.0 NIA §15.0 NIA 611.0 NIA 682.0 NIA
SAMI'LE DESIGNATION awal-ol awor-o| FIELD BLANK
' TOTAL DISSOLVED [TOTAL DISSOLVED |TOTAL DISSOLVED
MATRIX WATER WATER WATRR WATER WATER WATER
METALS wyl ugh wh ugll ugdl ugh
Chsomlum 3| ND 1211 ND ND ND
Lead 129 "HD 0 ND ND ND
MNickel 90.5 ND ND ND ND ND
bron 106000.0 721 1) él7000| I s ! 36.7 641 )
¢ Musdncas é16.0 N/A 569.0 NIA L] ] WA
Notes:  * - Handness = mg equivalent CaCO3IL

ND - Not detected.

DP - Duplicate. )

QW - Ground waler.

8  ~ Value presonied was calculaled using method of standard addition.
J = Bstimated value.

N/A - Not applicable.




SUMMARY OF SOXIL DATA FOR MACHIAS GRAVEL PIT

USEPA
' Soil
Chemical Minimum = Maximum Background Criteria
Vg!an'Tgs (Hct Ke! -
1,1,1-Trichloroethane 27 27 NA NA
Trichloroethylene 291 291 NA NA
i-Volatl 2/k2)
Acenzphthylene 2807 2307 NA NA
Anthracen 2207 2207 NA NA
Benzo(z)anthracea 4907 4907 169-59,0C0 * NA
Benzo(b)fluoranthene 570 570 15,000-62,000 ~ NA
Beazo(k)fluoranthene 4107 4101 300-26,000 * NA
Benzo(a)pyreae 47071 4707 165-220 = NA
Benzo(g,h,i)perylene 2507 2507 900-47,000 = NA
Fluoroanthene 3407 1500 200-166,000 * NA
Fluorene 2207 2207 NA NA
Indeno(l,2,3-c,d)pyrene 4007 4007 8,000-61,000 * NA
Phenanthrane 1900 1900 NA NA
Pyrene 2607 1100 145-147,000 * NA
Inoreznics (me/ie) ,
Chromium 2.5 8.2 100 == NA
Lead 5.5 608 10 =~ 500-1000
Nicke! 9.6 - 23.0 40 == NA

NA Not available.

I Estimatad value.
= (ATSDR, 1990).
==  (Bowen, 1964).

Sourss: ESE, 1991.
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SUNDYMARY OF GROUND WATER DATA FOR MACHIAS GRAVEL PIT

New York State Lifetime

USEPA Ground Warer Eealth

Chemical Maximum MCL Qualicy Sandards Advisory

(xg/D) (eg/L) (ug/L) (sg/L)
Orezanics
Acstons 13 - 50 -
Beazans ST 5 ND -
Total Phenols 60 - 1 4000
1,1,1-Trichloroethane 390 200 5 200
Trichloroethylene 72071 5 5 -
Inorzznics
Chromium 54.47 100 50 100
Iron (toral) 150,007 300s 300 -
Lead 154 Sp 25 -
Nickel 161 - - 100
ND = Not Detecable
T = Estmated Vaiue
p = Proposed MCL
s = Secondary MCL .

Source: ESE, 1991. )
New York Division of Water resourcss, 1991,
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TOXICITY CRITERIA FOR THE POTENTIAL CONTAMINANTS OF CONCERN
AT THE MACHIAS GRAVEL PIT SITE

[neestion B Iohalation B
Contasminant RD CSF RID CSF
(mg/kg/day) (mg/kg/day)* (mg/kg/day)  (mg/kg/day)”

Benzo(a)pyrene NA NA NA NA
Iead NA NA NA NA
Nicksl : 2.0E-02 NA NA 8.4E-01
1,1,1-Trichloroethane 9.0E-02 NA 3.0E-01 NA
Trichloroethylene NA 1.1IEQ2 NA 1.7E-02

NA = Not available.

Source: USEPA, 1950.
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ESTDVMATED NONCARCINOGENIC RISKS ASSOCIATED WITH THE GROUND
WATER EXPOSURE PATEWAY (RISK TO 1,1,1-TRICELOROETHANE)

N i oeenic Hazard Indexe
Exposure Routs Adult Child

Drinking Water 1.41 E-02 1.92 E-01
Dermal Absorption 1.64 E-02 8.47 E-02
Inhalation 4.60 E-03 6.30 E-02
Total 3.51 E-02 3.40 E-OL

Source: ESE, 1991.
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ESTIMATED CARCINOGENIC RISKS ASSOCIATED WITH TEE GROUND
WATER EXPOSURE PATEWAY (RISK TO TRICHLOROETEYLENE)

7 Carcinogenic
Exposures Route Risk Level
Drinking Watar 7.50 E06
Dermal Absorption 8.82 E-06
Inhalation 1.27 E-05
Total 2.90 E-05

 Source: ESE, 1991.

TAELE

[




“SPIEPUNES UOJIFUIIIBINGD BIpatl SS053 Saplavl|
“spaupuns £njenb sie oggoads-Ainad sapiansyg

sprepums Ko 3w puz wisshs vopreoyissega Kgpanh 3pe sapiansy

“spummypedd snopavzey pajeudisap 10§ KpIRPURIS SHOISSIUA S1A5

*imj[am pum e
anqnd yaresd o) Kjpenb 218 Juaiqe so) spavpuss sRslqRSH

‘et sy pue suspmdzo spnbs o) Kol
i paswsy xpupuns Kjjjenb 22)Mm Jo JumByRIqeIS2 30] SRpIACI]

siopmm punmd
PR SEojnM 220J108 J0) SIN(RA 23iepInd pue SPIRPUS $PIACLY
“spsununjuoa spuedio rdipuud puw sassuje sapm sUYa(

: “SHOLR[]A JO JU3AS 31j) W) snpaamd
HOROY IOV SA[SHARISE SIOUNIINA ur sjuanasiihos Jupoiuoa
ORISR (IAT] JUSURURII0)) WIS SAN 10) SeplAl]

*s130))3 Yipay assoapy papudiane Jo
WMOUY O J0 S|AAR] 1Y 308 sjvol Aijenb sapmam Juigeup saysiiqusi

uopefin punosiapun jo el Winonp
32 Japyeup jo $320N09 punoagrapun Jo uoysaond Joj sepianid

“(*1oI Kinpungas) auarsis
Apking sagem appqud ) sprapums paseq-armjiam saysigeisg

ION)
sunysAs Apddng sapm opjqnd J0) Spanpums prseq-je] ERSYRISg

AL 7 9 63953)
9T WV
LST-95T Wung

9ol ‘t spdnp
19 Heg ‘UAD OF

0s ¥ “WHO Ob
TroL-1ovL §8 O°STA T

101 v "YdO OF
oLei-1szl 88 °0°S'n e

1-€ pwlgng

£2 § mr ] and

, (9861) Tb9

s 00} "6LE-66 ON "1 "
LYI-¥b1 Do ‘UdD OF

b1 By "MdD OF

Iv) g ‘UAO OF
dooc koSN

Wi dn-uwal) Ny

LY M
UOHVAIZEUOD [NUANUOIIAUG] “RINIS YIOL Bu_,”

Bumngn] NY
SNOpINZY]| J0j FIRPURIS UOJSSHUG) RUO)IEN

nh.:._..:._m Lpend)
.__<_=n_.-.=<a=-.=§m_.=¢..:.._..__-_.:_:z

2y Ny W)

s Anprady 10
13Y JAmpN avaf)
0661
'¢ snquispdag ‘Esn|rA aouRpIng pue spanpumy

Aijand) 101 201w JO UOISIAL(] UBIRATIRIN)
[MURBROIANE JO aupda(] OIS POA MmN

saiddng soap Juppepq s 1nd g gy
opa) Kampumg
afis “iwep) J0 eeunandag) ‘opng A MmN

s{vopy (oL | jusipusjuny -—-3:-_n¢=

suopvnday joawo) voppafie pmerdsspuq

Franpnlg

sop Suppupd Lowpuioaag (oSN

sprapunis Jawp fupuig Lomugr g pootisiy
Yoy 1o Supyungg Agns

vornisorag]

voUmD)

uolis] 10 WRINg Qumpannlay ‘prepusly

SLNAWIUINDAN ALVIUdOUddY UNY LNVATTHY YO gtinfelWlithg




,.._._ﬁ
: 1

NEW YORK STATE AND FEDERAL MAXDMUNM CONTAMINANT LEVELS

Compound NYS MCL Federal MCL NYS Ground Wates
Standards

Acewone 0.0 mg/L NA. -
Benzene 0.005 mg/L 0.005 mg/L ND
1,1,1-Trchloroethane 0.005 mg/L. 0.20 mg/L S ug/l
Trckioroethene 0.005 mg/L 0.005 mg/L 5 ug/l
Towl Phenols 0.001 mg/L N.A. 1 ugn
Coromium 0.05 mg/L 0.05 mg/L 50 ug/l
Lead 0.05 mg/L 0.05 mg/L. 25 ug/l
Nicks! N.A. 0.10 mg/L* - .
Iron 0.3 me/L N.A. 300 ug/1==

N.A. - Not Available

- - Stadard Not Estimablished

*MCLG - Maximum Contaminant Lavel Goal

b - Standard for [ron and Manganese is 500 ug/l

1 SiMonN ¥YDRO-

TR ew
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ALTERNATIVE CAPITAL 0 & M COST PRESENT WORTH
COST »

No Acdon S0 $15,000/yr $215,000 (20 year life)

Air Stipping/Pipeline

Discharge $162,000 $65,000 - $75,000 $603,000 - S671,000

(with Vapor Phase (B year life)

GAC) (S197,000) {$75,000 - §35,000) (3706,000 - $773,000)

Air Stripping/Injection

Well Discharge $161,000 365,000 - $75,000 $602,000 - $670,000

(with Vapor Phase (8 year life)

GAC) (3156,000) (S75,000 - $85,000) (5705,000 - §772,000)

Air Sparging/Soil $150,000 - $15,000/yr . §220,000 - 81,000,000

Vapor Extraction $1,000,000 (1 to § year life)

TABLE [4
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