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Technical Memorandum No. 6
Proposed Cleanup Goals and Justification
Taylor Instruments Site

This document is submitted to the Department ini partial satisfaction of a Voluntary Cleanup Agreement and as a settlement proposal. If agreement on cleanup standards is not reached
pursuant to the VCA, CE withdraws this proposal.

1. Introduction

In this Technical Memorandum ("TM"), CE provides its proposed on-site cleanup levels for the
Taylor Instruments Site ("Site"). This TM is the sixth in a series of TM which submitted and
discussed the results of supplemental investigations performed at the Site in 1997. Accompanying
this TM 1is a draft Evaluation of On-Site Remedial Alternatives" which evaluates, against the
criteria for remedy selection set forth in 6 NYCRR Part 375 (§375-1.10), various remedial
options and considers their technical implementability at assumed cleanup levels ranging from
ones set forth in TAGMs to the levels demonstrated to be protective for the intended future
industrial/commercial use of the Site.

Pursuant to the Voluntary Cleanup Agreement ("VCA") entered into by the parties, these TMs
will be incorporated into an Investigative Report which summarizes the extensive site
investigations performed in 1996 and 1997, the 1996 Human Health Risk Assessment, and any
feedback received from NYSDEC on CE’s 1997 series of Technical Memoranda. The detailed
remedial alternatives evaluation presented in the draft FS, which is an attachment to this TM No.
6, also will be included in the Investigative Report. Ultimately, a Work Plan will be developed
to describe how agreed-upon on-site cleanup goals will be achieved, once off-site cleanup goals
are also agreed upon, pursuant to the schedule established in the VCA.

As further explained below, CE’s proposed goals are protective of human health and the
environment taking into account the current and proposed uses of the Site, and they conform to
NYSDEC standards, criteria and guidance to the extent they are applicable, relevant and
appropriate. The proposed goals are also consistent with cleanups performed at other sites
(including ones within New York State) and with standards for site remediation established in
other states and by EPA based upon generally accepted and peer reviewed scientific evidence.
CE has applied the most advanced technical analytical techniques currently available to evaluate
how mercury, in particular, can affect human health and the environment.

Because the Site is located within an Economic Development Zone and a City of Rochester
Enterprise Zone, and because the City has expressed great interest in the development potential
of its largest vacant parcel of industrially zoned property, CE has made every effort in its
proposal to identify a remedial approach and cleanup goals that render the site safe for beneficial
redevelopment for industrial and commercial purposes rather than simply proposing to cap the
site. CE elected to pursue remediation of this property pursuant to the VCA program in large
part due to that program’s focus on establishing cleanup objectives based on applying NYSDEC
guidance on determining soil cleanup levels under exposure scenarios tailored to the
circumstances of the site’s contemplated use. [See, The Department of Environmental
Conservation’s Brownfields Programs, by Charles E. Sullivan, Jr., Esq., Chief, State Superfund



and Voluntary Cleanup Practice Group, Division of Environmental Enforcement, 27 March 1997,
p.2.] CE’s 1996 Human Health Risk Assessment and the 1997 supplemental investigations
focused on realistic exposure scenarios likely to be encountered anticipating a commercial ("big
box-type") use, assuming certain institutional controls are applied, because this is the use the City
has indicated has the greatest potential for the site and is most consistent with the City’s
objectives within the developmen‘{c'zone.

II. Proposed Cleanup Goals and Remedial Action Concept (On-Site)
CE proposes the following cleanup goals for the Taylor Instruments site.
A. Mercury

1. Previous Proposals -- The 1996 Human Health Risk Assessment ("HHRA")
demonstrated that, with appropriate institutional controls, due to the very stable
(low mobility) character of the mercury present at the site and because of its low
bioavailability, it is safe to use the site for commercial and industrial purposes
with residual levels of mercury as high as 2500 ppm. NYSDEC and NYDOH
expressed concerns about this level and the modelling assumptions upon which it
was based, and requested additional investigations, particularly with respect to the
issue of the extent to which mercury in soils can volatilize and create vapor
exposures in buildings constructed over soils with residuals at that level. CE
ultimately proposed, in April 1997, a cleanup goal of 400 ppm for mercury based
on other site remediations throughout the USA establishing cleanup goals at or
near that level.

CE performed a supplemental investigation which, as discussed in TM 5, indicated
that mercury levels at the site, even if left in place, most likely would not produce
a vapor inhalation threat to occupants of a future industrial/commercial structures
of slab-on-grade construction. Further, the supplemental investigation indicated
that a remedial approach which removes or isolates soils containing mercury above
approximately 4,000 mg/kg should permanently preclude the potential for an
inhalation threat under this future use scenario. However, in limited areas of
highest average mercury concentrations e.g. where substantial glass shard waste
is present in an excavation, exposure to mercury vapors may exceed worker
exposure standards. Such potential exposures could be easily mitigated through
the use of standard health and safety procedures. In addition, as discussed in TM
2, mercury was detected in low levels in water and sediment samples collected in
on-site and nearby off-site sewers. The sources of this mercury were interpreted
to be a combination of infiltration of mercury contaminated groundwater into, and
the presence of contaminated sediments, in the sewers. Past repair and/or
replacement of on-site sewer lines is believed to have resulted in an improved and
improving situation. These investigations (see TM 4) also showed that despite
mercury having been present in soils for many decades, the highest levels have
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remained confined to groundwater close to soils continuing elevated levels of
mercury (concentrated glass shard waste areas). :

2. Current Proposal -- NYSDEC has expressed a desire for CE to address "gross
contamination" apparently consistent with its developing concept of removing
"readily apparent contamination." NYSDEC has also stated that any departures
from the TAGM for mercury (0.1 ppm) must be justified by applying the good
cause criteria of 6 NYCRR §375-1.10(c)(1)(a-d), and it has requested that CE
consider the precedential effect of any cleanup goal proposed for mercury.
NYSDEC also stated that environmental considerations must be considered in
addition to human health exposures. In considering these comments, CE proposes
to both remove the identified mercury source material and perform additional soil
cleanup in order to eliminate human health and environmental threats as follows:

u Removal of "concentrated glass shard wastes" and soil containing
visible liquid mercury from the Site;

u Implementation of one of the identified remedial alternatives for on-

Site soils containing mercury concentrations in excess of 150 mg/kg
(ppm);
n Replace removed or treated soils with clean soil containing 0.1

mg/kg (ppm) or less of mercury;

u Eliminate introduction of Site-related mercury into the Ames Street
and Hague Street sewers from Taylor Instruments sewer connections
(i.e., replacement of all remaining clay tile sewer lines to eliminate
the potential for infiltration [most former process-related sewer
connections were removed or severed as an IRM]);

= Imposition of legally enforceable institutional controls (such as deed
restrictions as contemplated in the VCA) for all or portions of the
Site to ensure that future site uses are limited to commercial /
industrial applications, that such uses do not include use of
groundwater or construction of basements; and

N Post-remediation perimeter groundwater monitoring for a period of
one year to confirm that mercury levels in the on-Site overburden
and bedrock groundwater remain at or below New York’s
groundwater standard.




Figure 6-1 indicates the approximate areas where concentrated shard wastes and soils with
mercury greater than Mmg/kg would be removed.

B. TCE : 150

1. Previous Proposals -- The 1996 HHRA suggested that, with appropriate
institutional controls to eliminate the potential for direct contact with soils, it is
safe to use the site for commercial and industrial purposes with residual levels of
TCE in on-site soils as high as 140 mg/kg if engineering restrictions are applied.
NYSDEC expressed concerns about the potential for volatile organic compounds
to present off-site inhalation exposures through volatilization from groundwaters
into basements or through soil gases, and requested additional investigations. CE
ultimately proposed, in April 1997, a cleanup goal of 2.7 ppm for TCE in
overburden unsaturated soils, based on other site remediations throughout the
USA,; and in New York, which had established cleanup goals at or near those
levels.

CE performed a supplemental investigation which, as explained in TM 3,
‘demonstrated that, off-Site residential and commercial receptors were not subject
to inhalation risk from Site-related VOCs, and that, with the exception of two
source areas, the same is true at the Site. The additional data allow an estimation
of groundwater and soil concentrations which would be protective of an inhalation
risk at the Site. As discussed in TM 1, TCE concentrations range up to just under
10 mg/kg (ppm) in the two source areas while outside the source areas, TCE
levels in soil are either very low (approximately 10 ug/kg (ppb)) or not detected
at all. Other chlorinated VOC’s (TCE degradation products) were found in
association with TCE and at much lower levels. During the supplemental
investigation TCLP analyses for VOCs detected only TCE and only in the high-
TCE concentration samples from the TCE source areas. As discussed in TM 2,
TCE and its breakdown products were found at several on and off-site sewer
locations. Only 2 (of 6) of the samples contained detectable VOCs in sediments
and these were on-site samples. ABB-ES’ interpretation is that the VOCs are
entering on-site sewers via infiltrating groundwater; sediments are probably not a
significant contributing source. Past repair and/or replacement of on-site sewer
lines is believed to have resulted in an improved and improving situation.

2. Current Proposal - CE proposes to address the two TCE source areas in order
to eliminate human health (inhalation) risk and remove the primary potential
source of environmental (i.e., groundwater) impact. CE proposes to address these
concerns as follows:



n Implementation of one of the identified remedial alternatives for on-
Site soils containing TCE concentrations in excess of 7 mg/kg (ppm)
and/or Total VOC concentrations in excess of 10 mg/kg (ppm).

This proposal is not restricted to the unsaturated zone in the
overburden soils. '

n Eliminate introduction of Site-related TCE into the Ames Street and
Hague Street sewers from Taylor Instruments sewer connections
(i.e., through replacement of all remaining clay tile sewer lines to
eliminate the potential for infiltration [most former process-related
sewer connections were removed or severed as an IRM));

[ Imposition of legally enforceable institutional controls (such as deed
restrictions as contemplated in the VCA) for all or portions of the
Site to ensure that future site uses are limited to commercial /
industrial applications, that such uses do not include use of
groundwater or construction of basements; and

[ This soil remediation proposal is intended to address soils as a
source of groundwater impacts as well as a source of potential
inhalation threat. TCE present in groundwater will be considered
and, if necessary, addressed as part of the "Evaluation of Off-Site
Cleanup Goals and Remedial Actions" report anticipated to be
submitted in January 1998, pursuant to the Voluntary Cleanup
Agreement. This approach recognizes the linkage between the
achievement of on-Site cleanup goals for soils and the off-Site
remedial action objectives for groundwater and allows a
comprehensive remedial approach to be developed for groundwater.

Figure 6-1 indicates the approximate areas where soils with TCE levels above 7 mg/kg
would be remediated or removed.

C. Other Contaminants of Concern (COCs)

CE is not proposing in this memorandum numeric cleanup numbers for lead, PCE,
1,2-DCE and any other Site-related COCs because of their co-location with the
mercury and TCE for which cleanup goals were proposed as outlined above. It
is CE’s expectation that these other contaminants will, therefore, be addressed as
a consequence of performing the remediation needed to achieve the proposed final
on-Site cleanup goals.



III. Rationale for Proposed On-site Cleanup Levels
CE applied four key considerations in deriving its proposed cleanup goals: for the site:

A. Protective of Human Health and the Environment -- CE performed an extensive |
site-specific human health risk assessment to evaluate all potential pathways which could

result in human exposure based on the contemplated future use of the Site. In order to

further assure protectiveness of human health and the environment, CE also performed an

extensive state-of-the-art mercury vapor investigation and a speciation / bioavailability /

bioaccessibility analyses for mercury at the site. These analyses, and the comprehensive

modelling into which these data were factored, have been applied at the country’s most

highly impacted mercury sites and should be considered as scientifically-valid precedents

for New York.

These analyses show that the site will be safe for human use, in commercial and industrial
contexts, at residual levels of mercury and TCE orders of magnitude above the ones
proposed in this document. For example, the mercury level proposed for soil outside of
the concentrated shard waste area is more than 200 times less than the 2500 mg/kg level
shown to be protective in the HHRA for commercial/industrial worker exposure and 2000
times less than the 25,000 mg/kg level protective for a construction worker. Subsequent
analyses demonstrated that the vapor exposure assumptions for mercury utilized in that
model were extremely conservative and that even higher levels for mercury in soil would
likely be deemed safe to humans. The level proposed for mercury (150 mg/kg) is also
substantially below a number that NYSDEC regional technical representatives have
acknowledged is technically acceptable and protective of human health and the
environment (the 400 mg/kg level contained in the April 1997 TM). In the case of TCE,
the level proposed is almost 10 times lower than the approximate level which would be
protective of an inhalation exposure, 5 times lower than that which would be protective
of a direct contact exposure for a full-time commercial/industrial worker, and over 20
times lower than what would be protective of a direct contact exposure for a construction
worker. Similar and higher levels have been deemed by NYSDEC to be protective of
human health and the environment.

In terms of protectiveness of the environment, the proposed permanent elimination of the
contaminant source areas (the concentrated glass shard wastes and the two TCE source
areas) represents a long-term, effective means of dramatically reducing the potential for
these areas to impact surrounding soils, groundwater or other environmental media. For
mercury, combining source removal with additional removal of soils exceeding 150 mg/kg
is clearly protective of the environment for a site which features no environmental
receptors and a contaminant that has been demonstrated to have limited mobility in soils,
is present in a relatively non-toxic/non-bioavailable forms and which has not been found,
generally, in groundwater at levels above the Class GA standard. Completing sewer
rehabilitation will eliminate the only known pathway for mercury movement from the Site
and removal of the concentrated glass shard wastes and visible liquid mercury soils will
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eliminate the soil source areas. For TCE, -addressing the source areas protects the
environment by dramatically reducing potential additional contributions to the bedrock and
overburden groundwater at, and moving from, the site. CE intends to evaluate the
groundwater impact, to develop off-site cleanup goals and, if necessary, develop an on-site
groundwater cleanup goal to protect off-site groundwater and environmental resources, as
part of the off-site remedial evaluation.

B. Consistency with New York Standards, Criteria and Guidance

1. Applicable or Relevant Criteria -- It is a policy objective of the Voluntary
Cleanup Program to make brownfield sites competitive with greenfield sites by
encouraging such sites to be considered for the location of new or expanded
commercial or industrial development, thus assuring the community many benefits
inherent in the reuse of such sites, consistent with appropriate public health and
environmental protections. [See, The Department of Environmental Conservation’s
Brownfields Programs, by Charles E. Sullivan, Jr., Esq., Chief, State Superfund
and Voluntary Cleanup Practice Group, Division of Environmental Enforcement,
6 March 1996, p.2.] Cleanup levels established under the policy must be "...a
level consistent with the safe use of the property for the purpose to which the
volunteer intends the property to be used". "[R]isk-based assessments determine
cleanup levels." [Id. at 4-5.] Thus, the ARAR concept does not automatically
drive cleanup levels, although they "...must be accounted for in the risk-based
assessment decisionmaking..." on a site-specific basis. [Id. at 5.] In a subsequent
policy statement, Mr. Sullivan noted that the cleanup objective for on-site must be
to make it "...safe for the contemplated use, from a human health and
environmental protection perspective..." and that TAGM 4046 "will guide soil
cleanup determinations." [See, The Department of Environmental Conservation’s
Brownfields Programs, by Charles E. Sullivan, Jr., Esq., Chief, State Superfund
and Voluntary Cleanup Practice Group, Division of Environmental Enforcement,
26 March 1997, p.2., emphasis added] In his most recent statement, Mr. Charles
contrasted the application of TAGM 4046 in a voluntary remedial program
context, where the TAGM evaluation method is used with an exposure scenario
tailored to the circumstances of the site’s contemplated use, from the application
of the TAGM in the context of the State Superfund program , where restrictions
on site use are not taken into account. [Id. at 2.]

In addition, the Department has indicated that, pursuant to 6 NYCRR §375-
1.10(c)(1), a site remediation program must be designed to conform to standards
and criteria that are generally applicable, consistently applied and officially
promulgated, or where not directly applicable, where relevant and appropriate,
unless good cause is shown why conformity should be dispensed with, and
guidance is to be applied as a criterion only "after the exercise of engineering
judgment" and on a case-specific basis. That section sets forth several rationales
for demonstrating when good cause exists to depart from the standards and
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criteria, including that conformity to the standard or criterion is technically
impracticable from an engineering perspective, or where conformity will result in
greater risk to public health of the environment than the alternatives. 6 NYCRR
§375-1.10(c)(1)(b) and (¢). Technical feasibility encompasses considerations such
as implementability and cost-effectiveness. 6 NYCRR §375-1.10(c)(6).

2. Criteria Applied by CE -- In considering these criteria in developing its on-
site cleanup proposal, CE also took into account NYSDEC comments regarding
concerns about the precedent that each site sets for subsequent ones being
addressed under the voluntary cleanup program, and the desire for consistency
with previous cleanups performed at other New York sites.

In performing its site investigations, CE conformed to established State criteria.
It utilized investigation procedures that were in accordance with the quality
assurance / quality control procedures developed by its consultant, ABB-ES,
specifically for use as a NYSDEC contractor engaged in investigating hazardous
waste sites, and New York ELAP-certified analytical laboratory contractors were
used. In evaluating remedial options and assessing them for implementability
(and, in the case of some TAGM levels, technical infeasibility), CE utilized the
standards specified in Part 375-1.10 and accorded them relative weighting as
specified in TAGM 4030 "Selection of Remedial Actions at Inactive Hazardous
Waste Sites" (rev. May 1990). [n addition, CE received guidance from NYSDOH
concerning the human health risk assessment (1996) which it incorporated into its
interpretation of the results of subsequent investigations.

Further, CE applied the ASTM Risk-Based Corrective Action ("RBCA") standard
to develop risk-based cleanup levels for the site, which is the standard adopted by
the Spills section within NYSDEC, and which is under consideration by the
Hazardous Waste Remediation Branch as the emerging process by which
environmental cleanup goals and targets will be developed. These approaches
were similar to the ones adopted in developing the April 1997 proposal.
NYSDEC regional technical staff (after consultation with NYDOH and MCDOH)
have generally indicated that the approaches taken were technically acceptable.

3. Precedent -- This site is precedent-setting for mercury as it represents the first
application within New York of the most sophisticated mercury risk-based
analytical techniques yet developed, including use of highly sensitive mercury
vapor detection equipment to analyze the flux levels of mercury in soil gases, and
the use of extensive testing to establish the speciation of the mercury present in
soils at the site and the derivation of a site-specific Bioavailability Adjustment
Factor (BAF). These precedent-sett{?g approaches mean that sites previously
investigated in New York are not¥directly comparable to establishing site
remediation objectives than mercury-impacted sites outside of New York that have
applied these emerging technologies and analytical approaches, and, conversely,
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that the precedential value of the Taylor Instruments Site to other sites in New .
York should be restricted to 31tes at which these emerging approaches have been
applied.

Therefore, in considering NYSDEC’s desire for consistency, CE evaluated not
only sites located in New York State, but also sites outside of New York at which
these techniques had been applied. CE endeavored to approximate an "apples-to-
apples” comparison of previous mercury cleanup levels in New York by
converting the level of protectiveness of that level (reportedly 30 mg/kg without
speciation/bioavailability analyses) to the level of protectiveness posed by CE’s
proposed mercury number for areas outside the concentrated shard waste area (150
mg.kg). The site-specific bioavailability factors applied to the 30 mg/kg number
yields 150 mg/kg, indicating that the level proposed by CE in this TM is as
protective as 30 mg/kg applied at the other site despite being expressed with a
higher number. NYSDEC, in considering the precedent being established here,
should consider not the number itself but the method by which the number is
shown to be protective.

In C-E’s April, 1997 submission to NYSDEC several other sites were referenced
at which mercury and TCE contamination had been addressed, and the cleanup
levels for mercury were cited and compared to those being proposed for the
Taylor Instrument Site. Based on verbal comments from NYSDEC, ABB-ES
reviewed the information available on those sites to ensure that the cited cleanup
levels were reasonably comparable to the Taylor Instrument Site. ABB-ES has
also further researched standards mercury cleanup standards promulgated by other
states for commercial/industrial land use.

Since detailed mercury speciation and bioavailability characterization has been
done at the Taylor Instrument Site, CE looked for recent sites which had
undergone a site-specific mercury speciation and bioavailability characterization
study, as well as ones where industrial or commercial uses were assumed. In
general, CE found that the cleanup levels established for such sites were in the 100
mg/kg - 500 mg/kg range. For sites which had not undergone site-specific
mercury speciation and bioavailability characterization, or where a future
residential use of the property was assumed, the cleanup numbers were generally
below 100 mg/kg.

The table below provides several recent examples of cleanup levels for mercury
approved for use at Sites in Tennessee, Nevada and California. Attachment 2 to
this Memorandum provides copies of excerpts from the referenced documents
stating the cleanup level accepted by regulators and describing the evaluation
criteria applied at each Site.
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Examples of Mercury Soil Cleanup Levels at Other Sites

Mercury
Lead Cleanup Level
 Site/Location Agency (mg/kg) | Source/Date

(1) Alameda Quicksilver County 300-500 (for
Park Cal-EPA | various areas of | RAP, 12/94
Santa Clara County, CA Site) !
(2) Lower East Fork Poplar Creek | USEPA 400 ROD, 5/95
Oak Ridge, TN
(3) Carson River Mercury Site USEPA 80 ° ROD, 3/95
(OU1) Lyon/Churchill Co., NV
(4) Citric Block NYSDEC | removal of all | NYSDEC
Site/Williamsburg Facility, hazardous VCA signed
Brooklyn, NY ' waste (fails July 1996

TCLP) *
(5) G.E. Wiring USEPA 16° ROD, 9/88
Juana Diaz, PR '
(6) Frontera Creek USEPA 35°° ROD, 9/91
Rio Abajo, PR
Unknown NYSDEC 30 Note 7

Excavation or capping of contaminated soils in excess of health-based goals protective for long-term exposure to children.
Excavation of contaminated soils in cxccss of health-based goal protective for long-term exposure to children.
Excavation of contaminated soils in excess of health-based goal protective for long-term exposure to children.

Interim remedial measure (although it is CE’s understanding that no further action is planned).
Excavation of contaminated soils in excess of health-based goal protective for residential exposures.
Excavation of contaminated soils in excess of health-based goal protective for residential exposures.
Wec arc awaiting additional information from NYSDEC concerning this site.

Although there are differences in site conditions, intended land use, geologies, quantities
of substances released and receptors among the seven sites (the six cited plus the Taylor
Instrument Site), there are several critical similarities:

. Human health risk assessments were performed at each Site;

. In addition to human and environmental risks, remedies at each Site were
evaluated against criteria similar, or identical, to those found in New York’s Part
375 regulations and guidance, including long-term effectiveness, cost,
implementability, and protectiveness of human health and the environment; and

o Speciation/bioavailability work similar to that performed by CE at the Taylor

Instrument Site was performed at sites 1-4 and was used to adjust cleanup levels
to be specific to the mercury species actually present.
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Despite these similarities, several factors suggest that the range of cleanup levels at sites
1-6 would be conservative if applied to the Taylor Instrument Site. Most importantly:

Cleanup levels at each Site are protective for residential, recreational, or similar
land use involving long term exposure to children. This contrasts sharply with the
intended future use at the Taylor Instrument Site, which will be restricted, by deed
or other land use enforceable restrictions, to future commercial/industrial uses.

The Oak Ridge and California sites has significant potential environmental
receptors due to widespread surface soil and (particularly at the Oak Ridge Site)
sediment impacts. This is again in contrast to Taylor Instrument Site where there
exists neither identified environmental pathways nor receptors, and no sediment
impacts.

The Oak Ridge and California sites feature much greater overall volume/weight
of mercury (hundreds of thousands of pounds in Tennessee) and aerial extent over
which the impact is spread. Mercury at the Taylor Instrument Site is confined to
a few acres and is believed to have resulted from release of a much smaller total
amount of the mercury.

The Lower East Fork Poplar Creek number is of interest for several important
reasons. First, the mercury-related issues at the Oak Ridge National Lab (of which
Lower East Fork Poplar Creek is a part) are very high profile due to community
concerns and the large amount (estimated to be several hundreds of thousands of
pounds) of mercury that was released. Consequently, Lower East Fork Poplar
Creek and associated sites are among the most well-studied mercury sites in the
country. They are the source of much state-of-the-art knowledge relative to
human health and environmental issues related to mercury. Second, its ROD is
fairly recent (1995) and represents both recent thinking on the part of both the
technical community and a recent record of local community reaction to a mercury
cleanup project. While community reaction also clearly varies from site to site,
it is worth noting that the cleanup numbers at Oak Ridge were commented upon
by a very large and diverse group of interested individuals. Third, the cleanup
levels were established in the 400 ppm range when the Site posed far more
significant risks to human health and the environment [due to the magnitude of the
mercury released, risk found to be posed to neighboring residences, and impacts
detected in a wetland and flood plain] than posed at the Taylor Site, making the
cleanup number a conservative one if applied here. In addition, contrary to
NYSDEC’s information, CE has confirmed that the location of the East Fork
Poplar Creek site is not an area of restricted access despite being partially situated
on the Oak Ridge DOE site. Most of the Oak Ridge DOE site is now open to the
general public.
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The Citric Block Site in Brooklyn, New York site was cleaned up pursuant to a
Voluntary Cleanup Agreement which was based upon a future industrial,
commercial or recreational use. In fact, an anticipated potential future use for a
portion of this Site was to pave it and turn it into a park/playground for an
immediately adjacent school. NYSDEC’s approval of the remedial approach was
predicated on excavation of soils that exceeded the TCLP level for hazardous
waste, an approach for which NYSDEC was subsequently praised at a
Congressional hearing. Mercury speciation was done as a part of the VCA, but
only after the cleanup goals were established. It is our understanding that
although this work was performed as an Interim Remedial Measure, no further
mercury related remediation is planned for the site.

Examples of Mercury Remedial Action Goeals in Other States

State Industrial or Residential Land Citation
Commercial Land Use
Use
New Jersey 270 mg/kg - 14 mg/kg New Jersey Soil
_ Cleanup Criteria
Florida 480 mg/kg 23 mg/kg Florida DEP Soil
. Cleanup Goals
Connecticut 610 mg/kg 20 m/kg Section 22a-133k-2
Rhode Island 610 mg/kg 23 mg/kg DEM-DSR-01-93;
Rule 8.02.A |
Massachusetts 60 mg/kg - 30 mg/kg 310 CMR R
40.0975(6)
TCE
Lead Cleanup Level
Site/Loocation Agency (mg/kg) Source/Date
Lehigh Valley RR Derailment NYSDEC 7 *
(Site 819014)
Rochester Fire Academy
(Site 828015) NYSDEC 10 for total ROD, March
VOCs** 1993
Grumman Aerospace-Bethpage NYSDEC levels
OU A-1 (Site 130-003A) achievable by ok
SVE

* According to David Napier, (NYSDOH) based on the PRAP and the draft ROD which was to be finalized and signed by NYSDEC on 3/31/97.
** According to Mark Gregor of the City of Rochester’s Division of Environmental Quality, TCE was one of the 3 primary VOC contaminants at this Site.
*#* Based upon information received from Andrew Barber, formerly of Geraghty & Miller, who was the Project Manager
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D. CE’s Proposed Goals Allow Site Redevelopment

The On-Site Remedial Alternatives Evaluation Report demonstrates that for
mercury in soil at the Taylor Site, 150 mg/kg is the point just above that at which
costs for two of the remedial alternatives identified -- excavation and off-site
disposal and installation of an on-site cover system -- begin to diverge (allowing
for a +50%/-30% accuracy range typical of feasibility study cost estimates). At
cleanup levels above that point, implementation costs for the two options are
approximately the same. However, due largely to the fact that the soil volume
rises much faster than the area of impacted soil, excavation and disposal costs rise
much more rapidly after this point than do costs for installing a cover system.

Achieving mercury levels substantially below 150 mg/kg through removing the
soil and transporting it off site for treatment/disposal requires excavation of
tremendous volumes of soil and would likely produce significantly higher potential
risks to the public or the environment both because of the heavy truck traffic that
would be involved and the associated risks with excavating, temporarily storing
and the tremendous volumes of soil that would be involved. In addition, by
requiring excavation below the water table (which cleanup levels below 150 mg/kg
may require) the feasibility of the remedial action is jeopardized and the costs
increase dramatically despite there being little or no commensurate health or safety
benefit (indeed, health or safety may be less protected under that scenario).

Actual removal of the concentrated shard waste area and mercury-impacted soils
above 150 mg/kg produces a site which can be readily redeveloped. Few if any
special developer, contractor or long-term use procedures must be developed and
applied to achieve this highly protective site-specific level which is focused on its
intended use. The “brownfields” property could be redeveloped and used largely
identical to a “greenfields” property, consistent with NYSDEC’s voluntary cleanup
program policy.

CE’s proposal is conservatively protective for the intended future
industrial/commercial use and does not require incurrence of the many risks
imposed by attempting to achieve the 0.1 TAGM guidance number at the site.
While no cost inflection point above the proposed mercury in soil cleanup level
is shown on Figure 7-1 of the attachment, this is an artifact of the fact that CE is
proposing to remove the concentrated shard wastes. As shown by Figure 3-1 in
the attachment, without this source area removal objective, there might be
significant differences in the relative volume of soil removed at soil cleanup levels
in the 1000, 500 and 100 mg/kg ranges. Finally, Figures 7-1 and 7-2 indicate that
cleanup (as opposed to capping in place) below our proposed goals, would quickly
become cost-prohibitive, driving the preferred remedial alternative to a cover
system.
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In addition, removal of the majority of the mass of mercury at the site through the
proposed cleanup goals is preferrable to the installation of a cover system, which
provides an equivalent level of human health and environmental protection but
also requires that a number of measures be implemented which are incompatible
with site development. Prominent among these measures are the need to
continually monitor and maintain the integrity of the “cap” during both
development and long-term use - a difficult prospect for any developer. The cover
system would not address the issue of the inhalation pathway, extensively
investigated during the site investigation - and in order for development to occur,
site buildings would need to have some type of vapor barrier installed and
maintained if the impacted soil were left in place. Deed restrictions and other
institutional controls, which are a prominent feature of a site cover option, would
need to be much more robust - and much more closely managed - in order to
allow site redevelopment to occur at a comparable cost and with a comparable
level of protectiveness, making a cover system only marginally compatible with
redevelopment.

It is CE’s belief based on past experience with a community "hot line" for this
site, a view we understand is shared by the City of Rochester, is that community
reaction relative to remedy at the Taylor Instrument Site is likely to focus as much
or more on the Site’s redevelopment and future use as on environmental issues.
Redevelopment of the Taylor Instrument site has community support because it
will fill a long-standing need in the community for commercial or industrial
development. Although CE acknowledges that community concerns relative to
environmental issues at the Taylor Instrument site may need to be addressed, there
is substantial reason to believe that community questions relative to potential long-
term impacts relative to the proposed clean up level can be effectively answered.

IV. Conclusion

CE has established, through sound science, that cleanup levels far in excess of those proposed
here are protective of human health and the environment for the intended future uses of the site.
CE has performed detailed analyses using the Department’s established criteria, which assess the
effectiveness of remedies that can reasonably be used to achieve the proposed cleanup levels and
contrasted them with the expenditures required, and risks posed, by adherence to TAGM levels
which NYSDEC is using to guide derivation of cleanup levels for the site. CE has made a strong
technical case in support of the proposed cleanup levels and justified any proposed departures
from the TAGM both from a technical perspective and from the perspective of how the site fits
within the precedents of site remediations, particularly for mercury. It has made substantial
compromises and is committed to performing the remediation necessary to achieve the level of
protectiveness necessary to ensure that the community’s interest in redevelopment of the site can
be satisfied. Based upon the cost data developed in connection with this proposal, it is clear that
in order to achieve levels below those proposed in this TM, the redevelopment objectives of CE
and the community would have to be sacrificed in the interest of technical feasibility and cost-
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efficiency. Given that the proposal is supported by a human health risk assessment demonstrating
the over protectiveness of the proposal by a wide margin, and that the proposal provides for
removal of source areas having the potential to cause further environmental impacts, this proposal
meets and satisfies all of the criteria of Part 375, and which, therefore, should readily satisfy the
criteria to be imposed in a voluntary cleanup program which places tremendous emphasis on
restoring the site to levels safe for redevelopment.

- 15 -
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SECTION 1

1.0 INTRODUCTION

The purpose of this document is to evaluate potential remedial action alternatives for the
Taylor Instruments Site (Site) located in Rochester, New York. This evaluation was
conducted for a range of potential cleanup goals for mercury and trichloroethene- (TCE)
impacted soil at the Site.

In order to propose cleanup goals for mercury and TCE-impacted solil at the Site which
are: protective of human health and the environment; consistent with applicable guidance
and standards; achievable within the constraints of remedial technologies; and appropriate
for the projected future site use, a range of potential cleanup levels was evaluated. This
document evaluates potential remedial action alternatives over the potential range of
cleanup goals considered. The evaluation is based upon the criteria set forth in 6 New
York Code of Rules and Regulations (NYCRR) Part 375 and pertinent New York State
Department of Environmental Conservation (NYSDEC) guidance.

The document is organized into the following sections:

e Section 2 presents a summary of the Site Investigations conducted to date;

e Section 3 presents the Remedial Action Objectives (RAOs) developed for the
Site;

e Section 4 identifies and screens applicable remedial technologies;

e Section 5 identifies the potential remedial alternatives;

e Section 6 presents the detailed analysis of the alternatives over the range of
potential cleanup goals; and

e Section 7 presents the comparative analysis of alternatives.
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SECTION 2

2.0 SITE INVESTIGATION SUMMARY

This section presents a summary of the Site history and briefly discusses key findings of
the environmental investigations conducted at the Taylor Instruments Site.

2.1 SITE LOCATION AND HISTORY

The Taylor Instruments Site (Site) covers approximately 13 acres north of West Avenue in
the city of Rochester. The Site 1s bounded on the south by West Avenue, the west by
Hague Street, east by Ames Street and to the north by Conrail railroad tracks

(Figure 2-1). The Site is essentially flat with a maximum slope of 3-percent. There are no
identified wetlands or surface water bodies on-site.

The area within one-half mile of the Site is primarily mixed residential and light industrial.
Rochester Gas and Electric has a leased facility on the west side of Hague Street. South
of West Avenue and east of Ames Street is predominantly residential.

The Site was the location of a manufacturing facility from 1904 to 1993, Fluid-filled
instruments such as mercury thermometers were produced at the Site until the mid-1960’s
at which time most mercury-handling operations were transferred out of state and became
a very minor aspect of facility operations. With the advent of computers, various
operations required for printed circuit-board manufacture and assembly were introduced
and performed at the Site. In 1993 all operations were transferred to a separate location.

Demolition activities were initiated in May 1995, All buildings, except metal storage
Building 60, were razed. Shallow building footings, subsurface utilities, and underground
storage tanks were removed. The Site was rough-graded flat pending the completion of
the Phase I Site Investigation, which was conducted in spring 1996. Following Phase I
sampling activities, final grading was completed and a storm water drainage system
installed.

Except for landscaped areas around the perimeter, the Site is completely paved. Fencing
prevents access by unauthorized persons.

2.2 SITE GEOLOGY AND HYDROGEOLOGY

Unconsolidated soils (overburden) at the Site consist of glacial sand, silt, and gravel. The
overburden varies from about 14 to 30 feet thick, generally thickening towards the
northwest corner. Soils below about 12 feet consist of dense basal till. This till restricts
the downward movement of water (or contaminants) from more transmissive shallow
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SECTION 2

sandy soils (native undisturbed or disturbed soils and various fill soils). Bedrock
underlying the Site has been mapped as the Lockport Dolomite. It is flatly bedded with
interconnected sub-horizontal fractures.

The water table is found within the shallow overburden at about 6 to 8 feet below ground
surface (bgs) and slopes generally from southwest to northeast. Piezometric levels in
bedrock wells are variable, ranging from about 9 to 22 feet bgs. The data available are not
sufficient to determine flow direction within the bedrock. However, chemical data
(discussed below) appears to indicate a similar northward or northeastward direction of
flow.

2.3 CONTAMINATION ASSESSMENT SUMMARY

Since 1981, various environmental investigation efforts have been undertaken at the
Taylor Instruments Site. This section briefly summarizes the scope and findings of
significant sampling efforts, with emphasis on 1996 and 1997 sampling data. Analytical
and other data associated with previous work have been provided to NYSDEC and may
be found in a number of reports generated by Taylor Instruments during the 1980’s; in the
Background Document submitted by Combustion Engineering (CE)'in 1995, in the
Voluntary Site Investigation (VSI) Report (2 volumes) prepared by ABB Environmental
Services, Inc. (ABB-ES) in 1996; and in Technical Memoranda (TM) presenting results of
recent investigations submitted by ABB-ES in October and November 1997.

2.3.1 Pre-Demolition Investigations

Sampling efforts prior to the demolition and removal of the Taylor Instruments Buildings
included investigation of mercury-impacted soils and a limited pre-demolition soil
investigation.

Mercury Soil Sampling. In 1981, glass instrument shards containing visible mercury were
observed on the surface and in shallow subsurface soil near the northwestern corner of the
Site. Soil samples contained mercury at concentrations up to 52,000 milligram per
kilogram (mg/kg) in shallow soil. NYSDEC became involved in early 1982, and
additional sampling was conducted. NYSDEC approved installation of asphalt paving
over a one-half acre area as a remedial measure. This was completed early in 1983.
Quarterly groundwater monitoring was initiated and continued until September 1986, by
which time mercury concentrations were generally below the Class GA standard. The
area continues to be listed as a “Class 4” on the New York Registry of Inactive Hazardous
Waste Sites.
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SECTION 2

Discovery of glass shards in an area beneath a former water tower led to a soil
investigation in 1984 and 1985. Soil samples were collected and analyzed for mercury by
the Extraction Procedure (EP) Toxicity method. NYSDEC approved installation of
asphalt paving as a remedial measure to close this area. This area is within the larger
‘glass shard’ area discussed within this document.

1993 Site Investigation. In May 1993, ABB-ES conducted a limited Site investigation to
establish the general environmental condition of the property prior to building demolition.
Soil samples were collected near each existing underground tank; the former Building 42
solvent recovery/drum storage area, the former Tank 15 TCE area, and several other
locations. Inside buildings, shallow soils samples were collected by hand from beneath
floor slabs in several areas, including the plating and degreasing areas, Building 30
mercury filling room, Building 12 and the former Tank 13 and 14 locations.

Results of field screening, field lab analysis and off-site lab analysis of the samples
indicated the presence of mercury and VOCs in some areas. The findings led to a
“protective filing” to the NYSDEC Spills Division pursuant to NYCRR Part 595 since the
source of the VOCs may have been from on-site storage tanks.

2.3.2 1996 Voluntary Site Investigation

In 1996 CE undertook a major investigation effort designed to characterize soil and
groundwater conditions at the Site and to assess potential risks to human health and the

~ environment. The scope of work included 78 soil borings, installation of 23 monitoring

wells, and associated soil and groundwater sampling. A comprehensive human health risk

assessment was completed. This included mercury speciation analyses to identify the

forms and bioavailability of mercury compounds that are present.

The investigation identified mercury and halogenated VOCs (e.g. TCE, tetrachloroethene
(PCE), and 1,2-dichloroethene (DCE)) as the principal contaminants of concern in Site
soils. :

Mercury. More than 520 soil samples from 56 borings were analyzed for mercury.
Mercury was detected in 98-percent of the borings. The data clearly show, however, that
mercury at higher concentrations (greater than 10 mg/kg) is depth-limited and restricted to
definable mercury source areas.

The highest mercury concentrations in soils (greater than 100 mg/kg) are associated with
two source areas: 1) shallow fill soils containing glass shards; and 2) a former subsurface
trench beneath former Building 2.

g:\projects\amesst\amesdoc.doc 2-3 7197-26
DRAFT
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Shallow fill containing glass shards is present at various points in the northwest part of the
property. The fill is usually present as a thin (one foot) layer of debris located within a
few feet of the ground surface. Nine borings completed within the suspected area of shard
fill had at least one sample with mercury at concentrations between 100 and 1000 mg/kg.

The second area containing high concentrations of mercury in soils is the former
Building 2 trench. During demolition of Building 2 and this subsurface concrete trench,
mercury droplets were observed in soils. Three of four borings drilled through the trench
location contained mercury at concentrations above 1000 mg/kg.

All 19 samples-with mercury above 100 mg/kg and 42 samples (90-percent) of samples
with mercury above 10 mg/kg were from samples collected at these two source areas
within 8 feet of the ground surface.

Mercury concentrations drop abruptly below 8 feet throughout the Site to levels below 1
mg/kg. All borings with elevated shallow mercury results show this pattern of rapidly
decreasing concentration with depth. However mercury at low concentrations, (0.1 to
1.0 mg/kg and occasionally between 1 and 10 mg/kg), can occur sporadically in virtually
any boring and at any depth above bedrock. For example, only one of 12 samples
collected from boring BS-01 contained mercury and this was at 20 feet bgs. Also, 3 of 11
samples from nearby BS-02 contained mercury. One of these (9 mg/kg at 18 feet bgs) is
an unexpected higher result that is bracketed above and below by non detections. These
borings are in the southwestern part of the Site and upgradient of all primary areas of
former mercury use.

This apparent randomness of detection of mercury at lower concentrations suggests that it
would be impossible to accurately delineate contiguous areas of impact in soil at
concentrations below about 10 mg/kg. Mercury at lowest detectable concentrations (0.1
to 1.0 mg/kg) is potentially present in any soil sample collected beneath the Site at any
depth above bedrock.

Mercury speciation analysis found that elemental mercury was the predominant form of
Site mercury. Only 0.3-percent on average was found to be present as organic species.
The findings are consistent with the history of the Site, where elemental mercury was the
only form used. As discussed in detail in the Human Health Risk Assessment (HHRA),
elemental mercury is a relatively non-toxic, non-mobile form of mercury.

Volatile Organic Compounds (VOCs). One compound, TCE, was detected frequently in
Site soils and groundwater. PCE and, to a lesser extent, other VOCs (e.g. 1,2-DCE,
xylenes, etc.) were found in association with TCE at low concentrations. The highest
levels at TCE were found at two source areas, where TCE was stored and used. These
areas are termed the former Tank 13-14/Building 48 Area and the former
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Tank 15/Building 34 Areas. Limited soil sampling conducted at the immediate source
areas found TCE at concentrations of up to 280 mg/kg.

Human Health Risk Assessment. The 1996 HHRA developed a set of quality goals
appropriate to the site’s likely future use. Based on a comparison of these goals to soil
and groundwater data, there does not appear to be any threat to human health associated
with soil and groundwater under current land use. The HHRA found that unacceptable
risks may be present under some future development scenarios unless some remediation 1s
undertaken. The 1996 HHRA also identified data needs that would reduce the uncertainty
associated with some of its findings. This data was collected as part of the 1997

" investigation described below.

Groundwater Sampling. Groundwater results reflecting current Site conditions are
discussed in the following section.

2.3.3 1997 Site Investigation

Additional Site investigations were performed in Fall 1997 to address data needs
requested by and discussed with the NYSDEC, the New York and Monroe County
Departments of Health, and Monroe County Pure Waters (MCPW). These included:

e air and soil sampling to evaluate emissions of volatile mercury from Site soils,

e soil gas sampling to determine the presence of VOCs in shallow soils at on-site
and off-site locations,

e soil and groundwater sampling to provide correlative data at soil gas sampling
locations,

e groundwater sampling to evaluate shallow on-site overburden and bedrock
water quality,

e sampling to determine levels of mercury and VOCs in on-site and off-site
sewers

The results of these sampling efforts were summarized in TM issued to NYSDEC and

concerned parties in October and November 1997. Significant preliminary findings are
listed below. Conclusions regarding the data will be formally issued in an Investigation
Report, to be submitted to NYSDEC in late 1997.

TM No.1 — Full Suite and Toxicity Characteristic Leaching Procedure (TCLP) Soil
Analysis. Five borings were drilled at locations of high mercury soil hits in 1996 and one
boring was completed at each of the two TCE source areas to collect samples for full
target compound list (TCL) and TCLP analysis. The borings at the TCE source areas
contained TCE at concentrations up to about 10 mg/kg and lesser amounts of 1,2-DCE.
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The samples collected at mercury locations contained mercury at concentrations lower
than in 1996. The mercury data is thought to illustrate the intermittent nature of elevated
mercury concentrations at the Site. Also, mercury was not detected above the TCLP limit
of 0.2 milligrams per liter (mg/L) in any sample.

TM No. 2 — Sewer Investigation. Sediment and water samples were collected from on-
site and off-site locations to assess the presence of VOCs and mercury. TCE and related
halogenated compounds were found at several on-site and off-site locations. The highest
concentrations were found in sewers near the known TCE source areas. ABB-ES’ initial
interpretation is that VOCs are entering the sewers via infiltrating groundwater. Mercury
was detected in most water and sediment samples. The water results are all below
MCPW’s current industrial discharge limit. In general, mercury concentrations were much
lower than when sampled in 1994. This is thought to be due to on-site sewer repair and
removal of some old sewer lines.

TM No.3 — VOC Soil Gas Sampling. On-site and off-site soil gas samples were collected
to assess the presence of VOCs and to identify health risks (if any) to off-site commercial
or residential receptors. TCE, 1,2-DCE, and PCE were detected in soil gas and displayed
appropriate consistency with on-site soil and groundwater to be used to estimate
inhalation exposures and risks. The data were used in fate and transport models to
estimate indoor air concentrations in existing or potential buildings. These concentrations
were compared to risk-based screening levels and to workplace air standards. The VOC
concentrations measured in soil gas along the Site perimeter and off-site do not pose a
significant health risk to receptors.

TM No. 4 — Groundwater Investigations. Groundwater samples were collected from all
Site overburden wells (18), bedrock wells (7), and at four of the off-site soil gas locations.
Results were found to be consistent with the 1996 data, where present. Mercury was
detected in about half of the overburden well samples and in none of the bedrock samples
from the most recent sampling event. Only one well contained mercury at concentrations
above the Class GA groundwater standard. Although mercury is present at high
concentrations in shallow soils at the Site, it does not appear to mobilize to groundwater
and migrate off-site at concentrations above groundwater standards.

TCE and 1,2-DCE are the principal VOCs detected in overburden and bedrock well
samples. At the two source areas, TCE was found in overburden groundwater at
concentrations up to 550 mg/L and in bedrock groundwater at up to 27 mg/L.
Overburden wells along the downgradient Site perimeter contain TCE at concentrations
up to 2.2 mg/L. Bedrock wells along the Site perimeter contain TCE at concentrations up
to 18 mg/L.
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TM No. 5 - Volatile Mercury Investigations. Several different techniques were used to
determine if mercury is present in soil vapor at concentrations that would potentially pose
a risk to human health. These included emission flux measurements at ground surface,
passive soil gas data collection in shallow boreholes, mercury vapor emissions in test
trenches, and soil sampling to provide correlative data. Results were compared to
potentially applicable limits for Site workers. Preliminary conclusions include:

e mercury vapor emissions are unlikely to produce an inhalation risk to future
occupants of on-site buildings, and

e under current Site conditions, mercury vapors in trenches could exceed
applicable exposure standards in areas of the Site containing the highest
concentrations of mercury in soils.

2.4 RISK ASSESSMENT SUMMARY

This section summarizes the human health risk assessments performed to date and
provides updated human health risk-based screening levels.

2.4.1 VSI Human Health Risk Assessment Summary

As part of the Voluntary Site Investigation, a HHRA was performed to conservatively
evaluate the human health risks that may exist at the Taylor Instruments Site and to
develop site-specific health Risk-Based Screening Levels (RBSLs) for Chemicals of
Potential Concern (CPCs) in soil and groundwater at the Site. RBSLs represent
concentrations which do not pose risks of concern for potential exposures to Site soil and
groundwater under the exposure scenarios and land uses evaluated in the HHRA.

The exposure parameters and assumptions used in the RBSL calculations were selected
from appropriate NYSDEC, ASTM, and United States Environmental Protection Agency
(USEPA) risk assessment guidance and, together with conservative dose-response values,
result in RBSLs that are protective of human health for reasonable maximum exposures.
RBSLs were calculated to correspond to a target excess lifetime cancer risk of 1 in 1
million, or a non-cancer hazard index (HI) of 1.

The direct-contact RBCs for mercury incorporate a site-specific bioavailability adjustment
factor of 0.2, or 20%. As described in the HHRA, this factor was developed to reduce
uncertainty associated with the oral bioavailability of mercury in Site soils. Bioavailability
factor (BAF) development was based on characterization of mercury species in soil, which
showed that, on average, greater than 90-percent of mercury present at the Site is in
elemental or other relatively non-bioavailable forms.
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2.4.2 Updated Health Risk Assessment »

The HHR A-calculated RBSLs utilized conservative fate and transport models that did not
incorporate Site specific information for several sensitive parameters (e.g., soil or
groundwater to air partition). At NYSDEC and New York State Department of Health
(NYSDOH) request, additional environmental data were collected to supplement and
refine the modeling. These data primarily consisted of on-site and off-site soil gas
measurements of VOCs, and on-site mercury vapor emission measurements. Data
collection and interpretation for these activities are discussed in detail in TM No. 3 (VOCs
in soil gas) and TM No. 5 (mercury in soil gas). The results of the health risk evaluations
for those activities are summarized below.

VOCs in Soil Gas. As described in TM 3, soil gas data were evaluated to determine if the
detected concentrations would pose an unacceptable risk to public health under current
and potential future land use conditions. The evaluation involved substituting the soil gas
data for default assumptions in the previously utilized fate and transport models to
estimate the indoor air concentrations for both an off-site, residential receptor and an on-
site, commercial/industrial receptor. The estimated indoor air concentrations of each
detected VOC were compared to RBSLs for ambient air and workplace air standards that
are protective for inhalation exposures.

For all compounds detected in soil gas samples, the estimated indoor air concentrations
were substantially below RBSLs indicating that even under very conservative assumptions,
soil gas and soil gas source areas do not pose an unacceptable public health risk to current
off-site residents or future on- and off-site commercial/industrial workers occupying
buildings constructed at the Site perimeter (where the soil gas data was collected.)

Although soil gas levels at the perimeter of the Site were determined to be far below those
necessary to produce an inhalation risk concern, soil gas data was not collected in the Site
interior. However, evaluation of the four pairs of on-site, perimeter groundwater/soil/soil
gas measurements allows an estimation to be made of the approximate maximum
groundwater and soil concentrations in those areas that would not produce an
unacceptable inhalation risk. For groundwater, the approximate concentration is

170 mg/L in overburden groundwater, bedrock groundwater cannot produce an inhalation
risk when it is below the overburden saturated zone. In soil, the approximate
concentration is 130 mg/kg. Therefore, when both soil and groundwater contain TCE, the
approximate TCE concentrations below which no inhalation threat would exist would be
one-half of these numbers, or approximately 65 mg/kg for soil and 88 mg/L for
groundwater.
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Volatile mercury Mercury vapor emission data and worker exposure assessment data
were also collected in August 1997. Data evaluation consisted of utilizing the flux data as
input into a simplified fate and transport model to estimate a future potential indoor air
concentration, and then combining this with an ambient air RBSL protective of inhalation
exposures in order to estimate an HI. Data from a simple, very conservative worker
exposure were compared directly to workplace air standards to determine if mercury
emissions would pose an unacceptable risk to future construction or utility workers
performing excavations at the Site.

The HI that corresponded to the maximum measured flux values at the on-site sampling
areas is 1. This evaluation suggests that mercury in soils at the Taylor Instruments Site
probably do not pose an unacceptable public health inhalation risk to future on-site
commercial industrial workers occupying buildings constructed at the Site. Flux
measurements do not show good correlation with individual soil samples from the
measurement locations, but do correlate well with broad areas of on-site mercury
distribution.

Mercury was detected at concentrations exceeding worker exposure limits used as
benchmarks in air samples from only one of the three test trenches excavated for the
worker exposure assessment. The exceedances occurred at an area known to have one of
the highest average mercury concentrations at the Site. Due to both the pronounced
worst-case nature of the exposure scenarios in the assessment (e.g., assuming an 8-hour
exposure three feet off the five foot deep trench floor) and the relatively small number of
data points, it is difficult to predict an average mercury in soil concentration which would
likely produce air concentrations exceeding the applicable standards. As rough guidance,
it appears that where substantial amounts of glass shard wastes (or, probably, visible
mercury droplets regardless of glass shard presence) are present in excavation sidewalls,
exceedance of applicable standards at levels below the normal breathing zone is possible.
When none or only small amounts of this waste (as was present in one of the non-
exceeding trenches) it appears that construction/utility work could occur without
significant risk from an inhalation exposure.

Mercury Direct Contact As summarized in 2.4.1, the VSI HHRA calculated values for
mercury in soil which would be protective of a direct contact exposure by future
industrial/commercial workers and excavation workers. The excavation worker
calculations were based on the sub-chronic reference dose (RfD) for mercury that was in
effect in November, 1996. In 1997, USEPA published a revised sub-chronic RfD of 0.003
mg/kg/day (HEAST, 1997). The calculated values for excavation worker (i.e., utility or
construction worker) direct contact from the 1996 HHRA have accordingly been updated
in Section 2.4.3, with the practical effect that the values have increased to levels
significantly higher than the average mercury concentration, and approach the maximum
concentration, observed at the Taylor Instruments Site.
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2.4.3 Updated Human Health Risk-Based Screening Levels

Updated RBSLs are provided in Table 2-1. These RBSLs represent the concentrations of
each chemical of concern that are protective for future exposures to Site media under the
assumed exposure conditions for each receptor scenario. Potential exposures to Site media
would not result in unacceptable risks if the media concentrations are less than or equal to
the RBSLs, under these conditions.

Due to the diffieulty in precisely calculating bulk soil concentrations which would be
protective for potential indoor inhalation exposures, RSBLs for the inhalation route can
only be approximated. For the Taylor Instruments Site, these RSBLs would need to be
applied along with soil gas concentration monitoring or compliance targets, as discussed in
Table 2-1. Other than these RBSLs, the RSBLs presented are based on the same
exposure assessments used in the 1996 HHRA, updated as discussed in Section 2.4 2.

The only other change from the HHRA is the further focus on mercury and TCE as the
primary Site contaminants and therefore the only ones for which RSBLs are presented. As
described in the 1996 Investigation Report, secondary contaminants such as 1,2-DCE and
lead are so strongly associated with the primary contaminants that separate RBSLs (and
remedial goals) appear unnecessary.

The RBSLs presented do not necessarily represent CE’s proposed clean up levels for the
Taylor Instruments Site.
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3.0 REMEDIAL OBJECTIVES

This section presents the remedial action objectives for soil and groundwater on-site at the
Taylor Property. It also presents a discussion of various potential cleanup goals evaluated
for the primary Site contaminants (mercury and TCE), and presents volume estimates of
the quantity of soil exceeding each of the cleanup goals.

3.1 REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) for Site soils, groundwater, and sewer remediation are
developed to protect on-site receptors from direct contact, inhalation, and ingestion
hazards that could be caused by the Site contaminants. They present the broad goals of
Site remediation alternatives to protect human health and the environment.

For the purpose of remedial action objective development, CE has assumed that the Site’s
best future use would be as a redeveloped commercial or industrial property. This
assumption is consistent with site zoning, its location within Enterprise and Economic
Development Zones, and our past discussions with the City of Rochester. It is consistent
with their goals for the property as the largest undeveloped commercial or industrial
property within the City. It is also consistent with the executed Voluntary Cleanup
Agreement (VCA).

The discussion below for Site soil and groundwater focuses on the on-site cleanup
objectives. Off-site cleanup will be covered in a separate technical report entitled
“Selection of Off-Site Cleanup Goals and Remedial Actions” which is scheduled to be
submitted to NYSDEC in January, 1998,

Soil Remedial Action Objectives

The following are the identified soil RAOs for the organic and inorganic contaminants at
the Taylor Instruments Site.

e Prevent ingestion/direct contact/inhalation of soil (vapor) having concentrations of
mercury, lead, TCE, DCE and PCE and other Site-related contaminants that would
pose a potential cancer risk greater than 10 and/or would result in a combined HI
greater than 1.

e Remediate soil at one or more on-site locations as necessary to achieve groundwater
RAO:s.

e Select cleanup levels which are consistent with New York guidance as applied to Site
specific-conditions including the reasonable best future use for the Site.
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Sewers Remedial Action Objectives

The foliowing RAO has been developed for Site sewers:

e Prevent or reduce off-site migration of contaminants via the on-site sewers.
Groundwater Remedial Action Objectives

In evaluating on-site groundwater, we have decided not to develop on-site RAOs at this
time, and instead, intend to develop RAOs for on-site and off-site groundwater as part of
the January 1998 “Selection of Off-Site Cieanup Goals and Remedial Actions”. This has
been done for the following reasons:

e Groundwater is believed to be the most significant route of contaminant transport off
the Site. The mercury at the Site appears to be relatively immobile, however, the TCE
does appear to be migrating off-site via the groundwater.

e On-site TCE contamination in groundwater and soil is inextricably linked to the oft-
site groundwater contaminant levels. The ultimate cleanup goal for TCE in on-site
groundwater will be largely influenced by the off-site groundwater conditions and
goals.

e If off-site groundwater extraction or control is necessary, it would almost certainly be
combined with on-site groundwater extraction or control.

Therefore, cleanup objectives related to groundwater and groundwater migration are not
discussed in this report, but will be included in the January 1998 Off-Site Report.

3.2 CLEAN-UP GOALS

This and previous technical memoranda on the Taylor Instruments Site have presented
Site human health risk assessment information, and cleanup goals calculated to protect
human health and the environment. For a future commercial/industrial use, these
evaluations have shown that a substantial amount of the existing contamination at the Site
could be left in place, and would not adversely affect future Site workers or visitors.
Based on the most current information about the Site and its future intended uses, soil
cleanup levels of 2,500 mg/kg for mercury and 31 mg/kg for TCE would mitigate Site
risks to acceptable levels. However, NYSDEC’s Technical and Administrative Guidance
(TAGM) 4046 (Division Technical and Administrative Guidance Memorandum on
Determination of Soil Cleanup Objectives and Cleanup Levels, HWR-94-4046, January
24, 1994) appends "recommended soil cleanup objectives, which are several orders of
magnitude less than the risk-based calculations completed for this Site (i.e., 0.1 mg/kg for
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mercury and 0.7 mg/kg for TCE). The TAGM values are not promulgated standards, and
the TAGM recognizes that differing Site conditions may require different Site cleanup
goals than the TAGM’s listed goals, given conditions such as the technical feasibility of
meeting the TAGM numerical criteria, or other cleanup levels that may be equally
protective of human health and the environment for a specific site’s conditions and
planned use. TAGM 4046 states:

“Recommended soil cleanup objectives should be utilized in the
development of final cleanup levels through the Feasibility Study (FS)
process. During the FS, various alternative remedial actions developed
during the Remedial Investigation (RI) are initially screened and narrowed
down to the list of potential alternatives that will be evaluated in detail.
These alternative remedial actions are evaluated using the criteria discussed
in TAGM 4030, Selection of Remedial Actions at Inactive Hazardous
Waste Sites, revised May 15, 1990, and the preferred remedial action will
be selected. After the detailed evaluation of the preferred remedial action,
the final cleanup levels which can actually be achieved using the preferred
remedial action must be established”..

Remedy selection, which will include final cleanup levels, is the subject of TAGM 4030”.

The remainder of this section discusses in more detail the NYSDEC regulatory
requirements for Site cleanup. In the remainder of this report, alternatives for Site
remediation are developed and evaluated for a wide range of cleanup goals. This allows,
consistent with TAGM 4030, an evaluation of technical feasibility, human health and
environmental protectiveness, and cost to be compared not just between differing
alternatives, but also between various cleanup goals using the same cleanup technology.

Evaluation of Regulatory Requirements, NYSDEC Policy and Guidance

The Taylor Instruments Site will be remediated under New York's Voluntary Cleanup
Program (VCP). A VCA has been signed by Combustion Engineering and NYSDEC.

New York's VCP is intended to provide a structured but more flexible approach then the
State's Inactive Hazardous Waste Site program as set out in 6 NYCRR Part 375. While
the approach to investigating and remediating the Site is more flexible than the Inactive
Hazardous Waste Site program, Part 375 and its underlying guidance and policy provide a
framework from which to evaluate potential remedial approaches and resulting clean-up
goals with specific emphasis being placed on the intended future use of the site and the
realistic exposure scenarios posed by such uses. This document therefore evaluates
remedial options following the criteria presented in the Part 375 guidance.
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One of the goals of New York's Inactive Hazardous Waste Site program (IHWP) is the
cleanup or restoration of an inactive hazardous waste Site "to its original state" which is
"the condition of the area immediately before [the disposal of hazardous waste], or if that
condition can not be determined, to a "reasonably environmentally sound condition" (6
NYCRR Section 375-1.1 (b) (2), and 375-1.3(p).). However, as a matter of policy, while
New York's VCP’s primary focus is to identify cleanup levels which are "consistent with
the safe use of the property for [the intended use]" (NYSDEC Policy: Voluntary Cleanup
organization and delegation Memorandum #94-32 at 2), in order to promote beneficial
redevelopment of the site.

Another general tenet of the IHWP is that the selection of the cleanup goals and remedial

alternatives must conform with such standards, "unless good cause exists why conformity
should be dispensed with" (6 NYCRR Section 375-1.0 (c)(1)). This section also indicates
the circumstances under which such "good cause" exists:

e the proposed action is only one part of a complete program,
e conformity would result in a greater risk to the public health or the environment,
e conformity is technically impracticable from an engineering perspective; or

e the program will attain a level of performance that is equivalent to the standard or
criteria.

New York's recommended residential-based soil cleanup generic objectives set forth in
Appendix A to TAGM 4046, to the extent they are risk-based (i.e., for VOCs), are not
considered to be directly applicable to the Taylor Instruments Site because they are based
upon an assumed future residential use of the Site, because they were intended to
"eliminate all significant threats to human health or the environment" in a residential
scenario. According to TAGM 4046, the generic cleanup objectives are used as a screen
to select alternatives which will be evaluated in the Feasibility Study. (TAGM 4046 at 1.)
The residential TAGM guidance levels appended to TAGM 4046 are, therefore, still used
in the range of cleanup levels evaluated in this report for the purposes of evaluating the
feasibility of remedial alternatives.

NYSDEC TAGM 4030, Selection of Remedial Actions at Inactive Hazardous Waste
Sites, revised May 15, 1990, generally sets out the following steps in selecting remedial
alternatives and establishing cleanup levels:

e Develop and screen remedial alternatives based upon the nature and the volume or
area of contamination '
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e Do a detailed analyses of alternatives.
e Recommend a remedial alternative for the Site.

During the detailed analysis, the ability of alternatives to meet standards, criteria and
guidance is considered (SCG). If an alternative does not meet a SCG, it can be retained
with an explanation as to "why compliance with SCGs was not needed to protect human
health and the environment". (TAGM 4030 at 5.1, see also 5.2.3.1.).

3.3 SoiL VOLUME ESTIMATES

Estimates of the volume of soil exceeding NYSDEC TAGM 4046 recommended generic
cleanup objectives, and other potential cleanup levels for mercury and TCE were
performed as part of this evaluation. Discussions of procedures used in estimating the
volume of impacted soil are presented in the following paragraphs.

Soil Volume Estimates - Mercury Impacted Soils. To generate soil volume estimates for
mercury impacted soil, analytical and observational data collected during the Phase I
Voluntary Site Investigation (VSI) and subsequent investigations were evaluated. Results
of mercury analysis from Site soils were plotted onto a Site map and mercury
concentration contours were developed at various depth intervals. Evaluation of the data
indicated that the highest concentrations of mercury (greater than 1000 mg/kg) in Site
soils are present from O to 4 feet bgs in the areas believed to contain glass shard wastes
and in the former Building 2 trench area. Both of these areas are located in the
northwestern portion of the Site. Results of soil analysis at depths below 4 feet bgs
indicated similar areal distribution of mercury at the Site. No soil analytical results have
indicated mercury is present at concentrations greater than 100 mg/kg below 8 feet bgs,
although sporadic analytical results indicate the presence of mercury exceeding 0.1 mg/kg
occurs as deep as the bedrock surface. Based on this distribution of mercury impacted
soil, contours were developed for the following mercury concentrations: 0.1 mg/kg
(residential TAGM guidance), 1 mg/kg, 10 mg/kg, 100 mg/kg, S00 mg/kg, and 1000
mg/kg. Soil depth was divided into the following intervals: 0-4 feet bgs, 4-8 feet bgs, 8-
16 feet bgs, and 16-24 feet bgs. For the purpose of this soil volume estimate the following
general assumptions were made:

e  Depth to groundwater at the Site ranges from 4-8 feet bgs; assume that 50 percent of
the material encountered from 4-8 feet bgs will be saturated.

o  Depth to the bedrock surface at the Site ranges from 19-24 feet bgs; assume that the
bedrock surface is at 24 feet bgs throughout the Site.

g:\projects\amesst\amesdoc.doc 3-5 7197-26
DRAFT



SECTION 3

Figures 3-1, 3-2, 3-3 and 3-4 present the results of mercury concentration contouring,
Table 3-1 summarizes the estimated soil volumes associated with each concentration at the
four specified depth intervals. The contours presented on Figures 3-1, 3-2, 3-3 and 3-4
represent an approximated areal extent of mercury at the specified concentrations based
on available Site specific analytical results.

Examination of the mercury distribution suggests that mercury is present at concentrations
exceeding 0.1 mg/kg at approximately 75 % of the Site soils from O to 4 feet below
ground surface (bgs). As stated above, the contours also indicate that the highest
concentrations of mercury (greater than 1000 mg/kg) in Site soils are present from O to

4 feet bgs corresponding with the areas believed to contain concentrated glass shard
wastes and visible mercury in soils in the former Building 2 trench area in the
northwestern portion of the Site.

Soil Volume Estimates - TCE Impacted Soils. To generate soil volume estimates for TCE
impacted soil, analytical and observational data collected during the Phase I VSI and
subsequent investigations were evaluated. The data indicates that the areal extent of TCE
impacted soil is in the vicinity of two former TCE use areas at the Site and extends down
to the bedrock surface in these areas.

Results of TCE analyses from Site soils were plotted onto a Site map and TCE
concentration contours were developed. The evaluation of the data indicated that the
highest concentrations of TCE (greater than 70 mg/kg) in Site soils are present in the
immediate vicinity of the former TCE vapor degreasing sump in Area A (Figure 3-5), and
in immediate area of the former TCE above ground storage tank (AST) in Area B (see
Figure 3-5). Contours were developed for the following TCE concentrations: 0.7 mg/kg
(residential TAGM guidance), 7 mg/kg, and 70 mg/kg.

TCE concentrations in these areas exceed 0.7 mg/kg from the ground surface to the
bedrock surface. TCE concentrations in these areas exceed 7 mg/kg to depths of 16 feet
bgs in Area A and to the bedrock surface in Area B. TCE concentrations in these areas
exceed 70 mg/kg to depths of 8 feet bgs in Area A and to 2 feet bgs in Area B. Estimates
of soil volume exceeding these TCE concentrations were based on the aerial extent shown
on Figure 3-5 and these depth intervals. The areal extent presented on Figure 3-5
represents an approximated areal extent based on available Site specific analytical results.
For the purpose of this soil volume estimate the following general assumptions were
made:

e Depth to groundwater at the Site ranges from 4-8 feet bgs; assume that 50 percent of
the material encountered from 4-8 feet bgs will be saturated.

e Depth to the bedrock surface at the Site ranges from 19-24 feet bgs; assume that the
bedrock surface is at 24 feet bgs throughout the Site.
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The associated estimated soil volumes for each area are presented on Table 3-2.
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4.0 IDENTIFICATION AND SCREENING OF APPLICABLE TECHNOLOGIES

In order to determine cleanup goals for the Site potential remediation technologies for the
contaminants of concern at the Site were evaluated for technical feasibility and evaluated
for implementability at a range of potential cleanup goals. Remedial technologies were
identified based on a review of literature sources and electronic databases, contacts with
vendors to obtain specific information and performance data, and experience in developing
similar evaluations. The following subsections present the technologies identified for
mercury and TCE-impacted soil at the Site.

4.1 MERCURY REMEDIAL TECHNOLOGIES

Due to the unique nature and behavior of mercury in the environment, successful
remediation of mercury impacted soil requires consideration of the physical, chemical,
biological processes that affect the fate and transport of mercury at a given site.

Mercury exists in both organic and inorganic forms and may occur in three different
valance states: elemental mercury in the Hg' state and ionic mercury in either a Hg” or
Hg” state. Elemental mercury, one of a few metals that is a liquid at room temperature,
has a melting point of -38.87 °C (-37.97 °F) and a boiling point of 356.6 °C (673.9 °F). It
is 13.5 times more dense than water and approximately 5 times more dense than most
soils. It has a vapor pressure of 0.0012 millimeters (mm) Hg at 20 °C (68 °F), which
increases by orders of magnitude with relatively small increases in temperature. Although
its vapor pressure is high for a metal, it is too low for treatment in the environment by
vapor extraction type technologies. Elemental mercury is sparingly soluble in water
(0.056 mg/L at 25 °C [77 °F]). There is a strong tendency for mercury, in all of its
elemental, ionic, and organomercurical forms to sorb to nearly every available surface.
The positive aspect of this behavior is that mercury is not highly mobile under most
environmental conditions.

Due to the specialized use of mercury in industrial and manufacturing operations, mercury
contamination is infrequently encountered, and thus, remedial technologies are not as well
developed as they are for more common environmental contaminants (e.g., VOCs) Due
to the wide use of mercury in the natural gas industry in metering and monitoring
equipment, extensive research into mercury remediation has been conducted by the
Environment and Safety Research Group of the Gas Research Institute (GRI1). The GRI
published “A Review of Remediation Technologies Applicable to Mercury Contamination
at Natural Gas Industry Sites” (GRI, 1993) to evaluate the properties of mercury and
potential mercury remediation technologies. The review included physical, chemical,
electrolytic, and biological treatment technologies, and immobilization/encapsulation
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technologies. This review, other current published literature, and contact with technology
vendors were used as the basis for identifying technologies for consideration at the Site.

In general, in-situ remedial technologies such as in-place fixation/stabilization are not
applicable for use at the Site. Most in-situ remedial technologies for mercury rely on
solidification or chemical fixation to immobilize, but not remove the mercury; no net mass
removal results from the application of these technologies. Site-specific mercury
speciation results indicate that the majority of the mercury at the Site is in the elemental
(Hg") form, a non-mobile, non-bioavailable form (ABB-ES, 1996). Therefore there would
tend to be little or no environmental or human health benefit from the application of such
technologies.

In addition, few in-situ mercury treatment methods have been developed, however these
lack a full or even pilot-scale demonstration of either short-term or long-term
effectiveness. For example, vitrification is a commonly mentioned in-situ technology for
fixation of contamination in the soil matrix. However, it remains limited in full-scale
application and demonstrated long-term effectiveness, and is extraordinarily costly. For
these reasons, in-situ fixation/stabilization remedial approaches which would result in no
net mass contaminant removal and have uncertain Jong-term effectiveness were not
considered further for the Site.

On-site containment using a cap was considered as a potentially applicable technology for
mercury-impacted soil at the Site. While installation of a cap would not result in any net
mass removal, it would prevent potential direct contact with mercury-impacted soils and
potential migration of mercury vapors. Institutional controls were also considered
potentially applicable technology for mercury-impacted soil at the Site. Institutional
controls would prevent potential direct contact with mercury-impacted soils.

In contrast to in-situ remedial technologies, there are a number of well established ex-situ
methods for addressing mercury contaminated soils. Most prominent are direct disposal
and, to a lesser extent, thermal treatment technologies. Direct disposal of mercury
contaminated soil in a regulated disposal facility is the most widely used technology for
mercury contaminated soil. While direct disposal does not reduce the mass or recover
mercury from the contaminated media, it does provide permanent isolation. The USEPA
identified thermal roasting or retorting as best demonstrated available technology (BDAT)
for the treatment of high-mercury contaminated materials. Studies reported by both the
GRI and USEPA’s SITE program indicate these methods are generally effective, and
several are readily available commercially in both mobile and fixed-base applications.
Therefore, thermal treatment technologies were considered further.

Ex-situ physical treatment technologies were also researched for applicability at the Site.
However, physical processes are effective only for removing unbound liquid elemental
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mercury from most contaminated geologic materials and would not be effective for
removing dispersed mercury or mercuric compounds from soils at the Site since mercury
1s bound in the soil matrix. ’

The technologies identified and screened for mercury remediation at the Site aré presented
in Table 4-1.

4.2 TCE REMEDIAL TECHNOLOGIES

Due to the widespread commercial and industrial use of chlorinated solvents, remediation
of soil impacted by chlorinated VOCs has been extensively conducted. There are a
number of proven, commercially available ex-situ and in-situ technologies for addressing
TCE contamination in soils. Although the effectiveness of the various technologies can
vary widely dependent upon site conditions and other factors, proper engineering analysis
can enable design and implementation of a remediation approach to achieve a range of soil
cleanup goals. Ex-situ methods for remediating TCE are relatively abundant and well
tested; thermal treatment technologies and off-site disposal are believed to be most
applicable to the Site-and would likely be conducted in conjunction with mercury
remediation. In-situ technologies including soil vapor extraction (SVE), Vacuum
Enhanced Recovery (VER), and bioventing are also widely used and potentially applicable
to the Site. Containment on-site using a capping system is also a potentially applicable
technology.

The technologies researched for TCE remediation at the Site are presented in Table 4-2.
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5.0 IDENTIFICATION OF REMEDIAL ALTERNATIVES

Several remedial alternatives have been developed to address mercury and TCE
contamination at the Taylor Instruments Site based on technology screening performed in
Section 4 and the remedial action objectives. The alternatives developed for remediation
of mercury-impacted soil at the Site and the major technical components of each are
presented in Tables 5-1 and 5-2, respectively. The alternatives developed for remediation
of TCE-impacted soil at the Site and the major technical components of each are
presented in Tables 5-3 and 5-4, respectively.

g:\projects\amesst\amesdoc.doc 5-1 7197-26
DRAFT



SECTION 6

6.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

This section provides a detailed analysis for each of the mercury and TCE remedial
alternatives developed in Section 5. Subsequently each alternative is evaluated based on
the criteria set forth in the TAGM: Selection of Remedial Actions at Inactive Hazardous
Waste Sites (NYSDEC, 1990) and Part 375. A summary of these criteria are listed in
Table 6-1.

6.1 REMEDIAL ALTERNATIVES FOR MERCURY-CONTAMINATED SOIL

This section presents the detailed analysis for the four remedial alternatives developed to
address mercury contamination at the Site. Each alternative is evaluated at the various
cleanup goals presented in Section 3.

6.1.1 Alternative HG-1: Minimal Action

This alternative does not actively remediate mercury contaminated soil, but relies on
institutional controls to reduce the potential for exposure to mercury in Site soil by
eliminating potential exposure pathways. Deed restrictions would be implemented to
restrict future Site use no use, or low intensity use (i.e., parking lot) only. These controls
would be drafted, implemented, and enforced in cooperation with the Site owner, state
and local governments. An evaluation of Alternative HG-1 against the evaluation criteria
is presented in Table 6-2 and a cost summary is included as Table 6-3.

6.1.2 Alternative HG-2: Off-Site Disposal

A description of Alternative HG-2, Off-Site Disposal for mercury-contaminated soil, is
presented in this subsection. An evaluation of Alternative HG-2 against the evaluation
criteria is presented in Table 6-4.

Components of Alternative HG-2. Alternative HG-2 utilizes excavation and off-site
disposal in an approved landfill to remove mercury impacted soil from the Site. Under this
alternative mercury impacted soil would be excavated, loaded into transport trucks, and
shipped to an approved disposal facility to be landfilled. After excavation, the area would
be backfilled with clean fill to restore Site grade.

Soil would be excavated within pre-determined areas that include known exceedances of
mercury cleanup goal (see Figures 3-1 through 3-4). Excavated soil would be stockpiled
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SECTION 6

on-site for characterization sampling and analysis prior to disposal. 'Excavated soil would
be managed by segregating debris soil (e.g., glass shards, metal, ash, wood fill) and non-
debris soil (segregates as “clean cover soils”, elemental mercury soils, and soils with lower
expected mercury concentrations, etc.). Characterization testing would include, at a
minimum, testing for TCLP metals. Soil exceeding TCLP criteria would require disposal
as a hazardous waste, whereas, soil passing TCLP would be disposed as a non-hazardous
material. Once excavation of an area is completed, the limits of the excavation would be
sampled for total mercury, and.the results would be compared to the cleanup goal. Areas
exceeding the cleanup goal would undergo additional soil removal, and subsequent re-
testing.

When significant excavation below the water table is necessary, the excavation area will
requiring dewatering, and treatment of the collected groundwater prior to discharge in
accordance with applicable requirements. For this evaluation, the hydraulic conductivity
of the soil was estimated using Site specific data, and the volume of water generated
during excavation below the water was estimated based on the area of the excavation
sidewalls. Treatment of groundwater was assumed to be via an air stripper and carbon
adsorption system, with discharge to the sewer for treatment at MCPW Publicly Owned
Treatment Works (POTW).

Institutional controls in the form of deed or comparable land-use restrictions would be
implemented to restrict future Site use to industrial/commercial activities only. These
controls would be drafted. implemented, and enforced in cooperation with the Site owner,
state and local governments.

Technical Challenges of Alternative HG-2. While excavation and off-site disposal are
relatively straight forward remediation practices, this alternative does present some
technical challenges with the methods of excavation and management of excavated soil
due to the potential large volume of soil to be disposed, large area of excavation, depth of
excavation, and excavation activities below the groundwater table. For higher cleanup
goals (100 mg/kg and above) these challenges are minor because the excavation is limited
below the water table and would likely be conducted without dewatering, and the volumes
while large are manageable and do not extend near any structures. However lower
cleanup goals result in progressively greater challenges as the aerial extent and the depth
of the excavation increases.

Soil management will be conducted in a manner that segregates areas of high mercury
contamination (i.e., glass shard area, and Building 2 trench area) from soils outside these
areas. Proper management and segregation of soils will help in controlling the cost of the
remedial action.
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The areal extent and depth of excavation may also present technical challenges in
conducting remedial actions. As the areal extent of the excavation moves toward the Site
boundaries at the lower cleanup goals, surrounding roadways, railways, and public
walkways may require shoring and bracing to prevent structural damage. As the depth of
the excavation increases, excavation of soils from below the groundwater table will
require management of dewatering fluids generated, and stabilization or sloping of the
excavation sidewalls to prevent collapse.

Cost Evaluation. A relative cost evaluation was conducted for the various cleanup goals
for this alternative. The evaluation utilized unit costs to approximate the total cost of the
remedial action. The cost evaluation utilized the following general assumptions for the
Site:

e depth to groundwater at the Site varies between 4-8 feet bgs at the Site; to be
conservative assume that 50 percent of soil from 4-8 feet bgs will be saturated,
assume all soil below 8 feet bgs will be saturated,

e depth to the bedrock surface Site various between 18-24 feet bgs at the Site,
assume the maximum depth of soil at the Site is 24 feet bgs throughout the
Site; :

e within the glass shards area, glass shards are concentrated in an average
0.5 foot thick layer across the entirety of the area; assume that this layer will
require disposal as a hazardous waste;

* to be conservative, assume that S-percent of the soil with mercury
concentrations greater than 100 mg/kg will fail TCLP for mercury and will
require disposal as a hazardous waste; and

e assume that no soil with mercury concentrations less than 100 mg/kg will not
fail TCLP for mercury and will be disposed of as a non-hazardous waste.

Table 6-5 presents the cost evaluation for Alternative HG-2.

6.1.3 Alternative HG-3: Low Temperature Thermal Desorption

A description of Alternative HG-3, On-Site Thermal Treatment for mercury-contaminated
soil, is presented in this subsection. An evaluation of Alternative HG-3 against the
evaluation criteria is presented in Table 6-6.

Components of Alternative HG-3. Alternative HG-3 relies on on-site ex-situ treatment
of mercury contaminated soil using a mobile low temperature thermal desorption unit.
Site preparation and mobilization activities for the on-site thermal treatment option would
constst primarily of mobilizing excavation and treatment equipment and constructing
stockpile, treatment, and decontamination areas. After treatment, the soil would be
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backfilled into the excavation to restore Site grade. It is anticipated that soil from the
glass shard area at the Site would not be suitable for use as backfill material. This
evaluation assumes that this material will be disposed of off-site after treatment.

Soil would be excavated within pre-determined areas that include known exceedances of
mercury cleanup goal (see Figures 3-1 through 3-4). Excavated soil would be stockpiled
adjacent to the treatment unit prior to treatment. Once excavation of an area is
completed, the limits of the excavation would be sampled for total mercury, and the
results would be compared to the cleanup goal. Areas exceeding the cleanup goal would
undergo additional soil removal, and subsequent re-testing.

If significant excavation below the water table is necessary, the excavation area will
requiring dewatering, and treatment of the collected groundwater prior to discharge will
be required in accordance with applicable requirements. Excavation below the
groundwater table is discussed in Section 6.1.2.

Thermal desorption describes any number of processes that use indirect heat exchange to
vaporize organic contaminants and some high vapor. pressure inorganics (e.g., mercury)
from soil. Prior to treatment, excavated soil would be screened to remove oversized
objects. Screened soil would be loaded into the desorption chamber of the low
temperature thermal desorption (LTTD) unit using a front-end loader. The type of
desorption chamber used in the process is specific to the vendor’s equipment, and could
include indirect-fired rotary kiln, internally heated screw augers, or a series of externally
heated distillation chambers. In contrast to much higher temperature incineration
technologies, soil does not come in direct contact with a flame source during the process;
rather, the soil contacts a heat transfer surface within the desorption chamber. Thermal
treatment of mercury contaminated soil typically involves purging the system of oxygen,
heating the contaminated materials in either a nitrogen atmosphere or in a vacuum to up to
temperatures near 1500 °F, collecting and condensing evolved vapors, and recovering
elemental mercury. Off-gases from the desorption chamber are treated in an air-pollution
control system prior to discharge. Thermal units can treat up to 10 tons of material per
hour depending on material characteristics and treatment goals.

During operation of the thermal unit performance testing would be conducted to ensure
that thermal treatment reduces mercury concentrations to below remediation goals.
Compliance monitoring would also be conducted periodically during operation of the unit
to ensure that air emission standards are not being exceeded.

Operation of thermal desorption systems typically create several residuals, including
treated material, oversized material, condensed contaminants, water particulate control
system dust, treated off-gas, and spent carbon. Treated soil would be sampled and based
on analytical results, either treated again or used as backfill on-site. Depending on size,
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oversized material would be either crushed and thermally treated or steam-cleaned and
returned to the excavation or disposed off-site. Condensed water and scrubber purge
water may be used as a dust suppressant and coolant for the treated soil. Concentrated,
condensed elemental mercury would be recycled. Dust collected from particulate control
devices may be combined with treated soil or recycled through the desorption unit, if
necessary. Treated off-gas would be released to the atmosphere. Spent carbon would be
regenerated or disposed in an off-site landfill.

Institutional controls in the form of deed or comparable land-use restrictions would be
implemented to restrict future Site use to industrial/commercial activities only. These
controls would be drafted, implemented, and enforced in cooperation with the Site owner,
state and local governments.

Technical Challenges of Alternative HG-3. The technical challenges of alternative HG-
3 include: methods of excavation and management of excavated soil due to the potential
large volume of soil to be treated, large area of excavation, depth of excavation, and
excavation activities below the groundwater table. These are discussed in the Section
6.1.2 under Alternative HG-2.

Alternative HG-3 will also provide challenges in coordination and scheduling of
remediation activities. Throughput of the thermal treatment system would be the limiting
factor expediting the duration of remedial activities at the Site. At lower cleanup goals,
the volume of material to treat increases drastically (see Table 3-1), the treatment time
required to achieve the lower cleanup goals increases, and the duration of the remediation
period is greatly lengthened.

Cost Evaluation. A cost evaluation was conducted for the various cleanup goals for this
alternative. The evaluation utilized unit costs to approximate the total cost of the remedial
action. In addition to the general assumptions presented for Alternative HG-2, Alternative
HG-3 assumed that material treated using thermal extraction would meet the mercury
cleanup goal. All treated material expect material continuing glass shards, would be used
as backfilled on-site. Material containing glass shards would be disposed off-site.

Table 6-7 presents the cost evaluation for Alternative HG-3.

6.1.4 Alternative HG-4: Cap

A description of Alternative HG-4, Cap for mercury-contaminated soil, is presented in this
subsection. An evaluation of Alternative HG-4 against the evaluation criteria is presented
in Table 6-8.
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Components of Alternative HG-4. Alternative HG-4 would include capping of
mercury-contaminated soils with a low-permeability cover system and long-term
environmental monitoring. The purposes of the low-permeability cover system would be
to reduce the potential for mercury vapor migration, reduce infiltration of rainwater
through contaminated soils into groundwater, promote good surface drainage, and
eliminate human and ecological receptors exposure pathways.

Site preparation and mobilization would include all activities required to prepare the Site
for construction. This would include (but not limited to) delivery and setup of Site
trailers, connections to utilities, survey of the cap layout, mobilization of construction
equipment and materials, and construction of staging areas. Underground utilities would
be identified and possibly relocated before construction activities commence. Also as part
of Site preparation, mercury-contaminated soil outside the limits of the proposed cap
would be excavated and consolidated within the limits to provide the necessary slopes for
drainage. Clean fill would be imported to backfill and regrade these excavations.

For the purposes of this evaluation, a landfill cap consistent with the NYSWR as described
in 6 NYCRR Part 360 was assumed. NYSWR recommends a cover system composed of
a vegetative top cover layer, a barrier protection layer, a low-permeability barrier, and a
gas venting system. This cross section is the basis for the preliminary cost estimates
provided. The actual cross-section of the cover system would be proposed during the
design. The size of cap is dependent upon the final agreed upon cleanup goal, but would
range between 11.5 acres for a mercury cleanup goal of 0.1 mg/kg, and less than 1 acre
for a mercury cleanup goal of 100 mg/kg or greater.

Following construction of the cap, a maintenance and monitoring program would be
implemented to maintain the integrity of the cover system and evaluate the effectiveness of
the remedial action for controlling soil and groundwater contamination. Maintenance
would include inspections of the cover system and its components. Monitoring would
involve periodic sampling of groundwater.

Institutional controls in the form of deed or comparable land-use restrictions would be
implemented to restrict future Site use in the area of the cap, thereby limiting the potential
for exposure to Site contaminants and disturbance of the cap. Use would be limited to
activities that would not impact the cover systems effectiveness (e.g., greenspace or park).
These controls would be drafted, implemented, and enforced in cooperation with the Site
owner, state and local governments. Alternatively, the cap could be designed to allow for
construction of structures above the cap.

At sites where wastes have not been treated permanently, five-year Site reviews are
required to ensure that public heath and the environment are being protected. The five-
year review would organize, present, and interpret data gathered during sampling events in
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report format. The review could recommend to continue or modify the maintenance and
monitoring program and five-year reviews, or to implement additional remedial action, as
appropriate.

Technical Challenges of Alternative HG-4. Construction of cover system over the area
exceeding cleanup goals is a relatively straight forward remediation practice.

Cost Evaluation. A cost evaluation was conducted for the various cleanup goals for this
alternative. The evaluation utilized unit costs to approximate the total cost of the remedial
action. The present worth of the operation and maintenance costs associated with this
alternative were calculated using a 7-percent interest rate for a period of 30 years.

Table 6-9 presents the cost evaluation for Alternative HG-3.

6.2 REMEDIAL ALTERNATIVES FOR TCE CONTAMINATED SOIL

This section presents the detailed analysis for the five remedial alternatives developed to
address TCE contamination at the Site. Each alternative is evaluated at the various
cleanup goals presented in Section 3.

6.2.1 Alternative TCE-1: Minimal Action

Alternative TCE-1, Minimal Action for TCE-contaminated soil, would be similar to that
described in Subsection 6.1.1 for Alternative HG-1. An evaluation of Alternative TCE-1
against the evaluation criteria is presented in Table 6-10 and a cost summary is included as
Table 6-11.

6.2.2 Alternative TCE-2: Off-Site Disposal

A description of Alternative TCE-2, Off-Site Disposal for TCE-contaminated soil, is
presented in this subsection. An evaluation of Alternative TCE-2 against the evaluation
criteria is presented in Table 6-12.

Components of Alternative TCE-2. Alternative TCE-2 would utilize excavation and
off-site treatment and disposal to remove TCE-contaminated soil from the Site. Under
this alternative TCE-contaminated soil would be excavated, loaded into transport trucks,
and shipped to an approved treatment and disposal facility. After excavation, the area
would be backfilled with clean fill to restore Site grade.
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Soil would be excavated within pre-determined areas that include known exceedances of
TCE cleanup goal (see Figures 3-5). Excavated soil would be managed by segregating
debris soil (e.g., metal, ash, wood fill) and non-debris soil (segregated as “clean cover
soils” and soil contaminated with TCE). Excavated soil would be stockpiled on-site for
characterization sampling and analysis prior to disposal. Characterization testing would be
tailored to comply with the requirements of the disposal facility. Once excavation of an
area is completed, the limits of the excavation would be sampled for TCE, and the results
would be compared to the cleanup goal. Areas exceeding the cleanup goal would undergo
additional soil removal and subsequent re-testing.

When significant excavation below the water table is necessary, the excavation area will
requiring dewatering, and treatment of the collected groundwater prior to discharge in
accordance with applicable requirements. Excavation below the groundwater table is
discussed in Section 6.1.2.

Institutional controls in the form of deed or comparable land-use restrictions would be
implemented to restrict future Site use to industrial/commercial activities only. These
controls would be drafted, implemented, and enforced in cooperation with the Site owner,
state and local governments.

Technical Challenges of Alternative TCE-2. While excavation and off-site disposal are
relatively straight forward remediation practices, this alternative does present some
technical challenges with the methods of excavation and management of excavated soil
due to the potential large volume of soil to be disposed, large area of excavation, depth of
excavation, and excavation activities below the groundwater table. As the excavation
progress to the saturated soil zone the excavation will require management of dewatering
fluids generated, and stabilization or sloping of the excavation sidewalls to prevent
collapse.

Cost Evaluation. A cost evaluation was conducted for the various cleanup goals for this
alternative. The evaluation utilized unit costs to approximate the total cost of the remedial
action. The general assumptions presented for Alternative HG-2 were used in estimating
this cost. Table 6-13 presents the cost evaluation for Alternative TCE-3.

6.2.3 Alternative TCE-3: Thermal Treatment

A description of Alternative TCE-3, Thermal Treatment for TCE-contaminated soil, is
presented in this subsection. An evaluation of Alternative TCE-3 against the evaluation
criteria is presented in Table 6-14.

g:\projects\amesstiamesdoc.doc 6-8 7197-26
DRAFT



SECTION 6

Components of Alternative TCE-3. A description of thermal treatment process is
described in Subsection 6.1.3 for Alternative HG-3. The thermal treatment process
assumed in this evaluation for treatment of TCE contaminated soil is a static pile. A static
pile was assumed because treatment costs associated with static pile treatment are
typically less per ton than costs using a thermal treatment unit. Static piles are not
applicable for mercury contaminated material because removal of mercury in thermal
treatment relies on higher temperatures and turbulence in the treatment unit to aid in
mercury removal.

Static piles use lifts of soil placed into covered treatment piles with air injection and
extraction piping placed within the soil lifts. Typical piles sizes range from 1,000 to 2,000
tons of soil per pile. Piles require an area approximately 100 feet by 40 feet for
construction and are typically 12 feet high. To reduce downtime and decrease the
duration of the remediation, muitiple piles would be used at the Site.

The batch thermal system evaluated uses air heated by propane to temperatures of up to
600-800°F is delivered to the soil pile and promotes volatilization of contaminants. Once
the air contacts the soil and volatilizes contaminants, it is collected and removed from the
pile by the extraction piping. Up to 90-percent of the off gas from the pile is recycled to
the propane burner and reused. Off gas that is not recycled is treated in a catalytic oxidizer
prior to discharge to the atmosphere. Air emissions from this type of unit are typically less
than 0.1 pounds per hour. Piles are typically treated for a period of five to seven days.
Treatment duration is dependent upon operating conditions, soil types, contaminant
concentrations, and cleanup goals. Treatment duration for the Site would be determined
during bench- or pilot-scale testing.

Technical Challenges of Alternative TCE-3. The technical challenges of alternative
TCE-3 include: methods of excavation and management of excavated soil due to the
potential large volume of soil to be treated, large area of excavation, depth of excavation,
and excavation activities below the groundwater table. These are discussed in the
Section 6.1 .2 under Alternative HG-2.

Alternative TCE-3 will also provide challenges in coordination and scheduling. Limitations
in size of the static pile, and the duration of pile treatment would the limiting factors in
expediting the duration of remedial activities at the Site. At lower cleanup goals, the
volume of material to treat increases drastically (see Table 3-2) and the duration of the
remediation period is greatly lengthened. Additional at lower cleanup goals, the amount
of saturated soil to be treated increases, and treatment via thermal processes will require
more energy to vaporize water to increase the soil temperature.

Cost Evaluation. A cost evaluation was conducted for the various cleanup goals for this
alternative. The evaluation utilized unit costs to approximate the total cost of the remedial
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action. In addition to the general assumptions presented for Alternative HG-2, Alternative
TCE-3 assumed that all material treated using thermal extraction would meet the TCE
cleanup goal and would be backfilled on-site. Table 6-15 presents the cost evaluation for
Alternative HG-3.

6.2.4 Alternative TCE-4: Cover System

Alternative TCE-4, Cover System for TCE-contaminated soil is similar to that described in
Subsection 6.1.4 for Alternative HG-4. An evaluation of Alternative TCE-4 against the
evaluation criteria is presented in Table 6-16 and a cost summary for various cleanup goals
is included as Table 6-17.

6.2.5 Alternative TCE-S: Soil Vapor Extraction

A description of Alternative TCE-5, SVE/VER for TCE-contaminated soil, is presented in
this subsection. An evaluation of Alternative TCE-5 against the evaluation criteria is
presented in Table 6-18.

Components of Alternative TCE-5. SVE is an in-situ remedial technology capable of
reducing concentrations of volatile and semivolatile constituents adsorbed to subsurface
soil. This technology involves creating a negative pressure in the vadose zone to collect
contaminant vapors. A blower or vacuum pump is used to create a vacuum in extraction
wells installed in the vadose zone. This applied pressure promotes mass transfer of VOCs
and semivolatile organic compounds (SVOCs) from the soil matrix to the surrounding air.
The resulting vapor is drawn through the extraction wells and to a vapor/liquid separator
which removes liquids from the vapor stream and protects the blower from corrosion.
The vapors are then treated using an adsorption system, such as activated carbon
canisters, before being discharged to the atmosphere.

The performance of a SVE system can be enhanced in areas where the vadose zone is thin
and soil contamination extends into the saturated zone by VER to increase effectiveness.
VER uses the negative pressure created to also extract groundwater from extraction well.
As groundwater is drawn through the soil, contaminants in the soil dissolve into the
groundwater, and are extracted through the well. The SVE/VER combination requires
the use of a liquid ring pump to accomplish the extraction of both vapor and liquid
simultaneously. The extracted water is then treated in treatment system, such as an air
stripper or activated carbon canisters, before being discharged.

Vapor monitoring points would be installed to monitor contaminant vapor concentrations,
pressure differentials, and flow rates in the subsurface to determine system effectiveness
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and removal rates. Sample ports within the control structure, as well as the vapor
monitoring points, would be sampled to monitor system effectiveness. Measurements
collected during sampling would be used to adjust system operation and to obtain
maximum removal efficiency.

The treatment system would operate until treatment goals are reached, or until monitoring
results indicate that no further removal of contamination is occurring. Confirmation soil
sampling would then be performed to provide information on residual contaminant
concentrations and the results would be evaluated against the cleanup goal. The length of
operation would be dependent upon the cleanup goal. For cost estimating purposes, an
operation time of 2 years was assumed to achieve a TCE cleanup goal of 70 mg/kg, three
years was assumed to achieve a TCE cleanup goal of 7 mg/kg, and five years was assumed
to achieve a TCE cleanup goal of 0.7 mg/kg.

Extraction wells would be installed in the areas shown on Figure 3-5. Based on the soil
type at the Site, the area of influence for the extraction wells was estimated to be
approximately 20 feet. This would require installation of between 6 and 30 wells in the
two areas depending on the selected cleanup goal. A pilot-test would be required to
collect design data prior to implementing full-scale.

For all of the cleanup goals an SVE/VER system was assumed since TCE contamination
exceeding the cleanup goals is present below the groundwater table . For this evaluation,
it was assumed that the extraction wells from both the north and south source areas would
be connected to a single control structure housing the blower, blower silencers, carbon
filtration units, and control system via insulated, underground piping. For this evaluation
treatment of extracted groundwater was assumed to be via an air stripper and carbon
adsorption system, with discharge to the sewer for treatment at the MCPW POTW.

Technical Challenges of Alternative TCE-5. The use of an SVE/VER system to
remediate VOC contamination is a common remediation technique. However, the low
permeability of the Site soils, and the shallow water table will present challenges in system
design. A pilot-test would be conducted to evaluate Site specific conditions prior to
design of the system. The pilot-test would focus on the following:

e determining the radius of influence of the extraction wells;
e evaluating enhancement of the SVE system with a VER system;

e determining flow rates to properly size pumps, blowers, and treatment units;
and

e estimating removal efficiencies to evaluate the duration of operation
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Cost Evaluation. A cost evaluation was conducted for this alternative. The cost estimate
utilized a conceptual design of an SVE/VER system to remediate the two areas shown on
Figure 3-5. The conceptual system utilized between 6 and 30 SVE extraction wells
depending on the cleanup goal to provide sufficient coverage in the north and south
source areas. A cost evaluation was conducted the various cleanup goals for this
alternative. The present worth of the operation and maintenance costs associated with
this alternative were calculated using a 7-percent interest rate for an anticipated operation
periods of 2-5 years depending on the cleanup goal. Table 6-19 presents the cost
evaluation for Alternative TCE-5.
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7.0 COMPARATIVE ANALYSIS

This section presents the comparative for the mercury and TCE remedial alternatives
analyzed in detail in Section 6.

7.1 COMPARATIVE ANALYSIS - MERCURY ALTERNATIVES

A comparative analysis was conducted to evaluate the relative performance of each
Alternative in relation to the criteria set forth in the TAGM: Selection of Remedial
Actions at Inactive Hazardous Waste Sites (NYSDEC, 1990) and Part 375. In
accordance with the TAGM, the comparative analysis includes scoring of the Alternatives
based on the evaluation criteria.

The detailed evaluation for remedial action to address mercury evaluated four potential
remedial alternatives based on a range of mercury cleanup goals. Results of the detailed
evaluation indicated that cleanup goals that include remediation of the area of glass shards
(see Figure 3-1), and areas outside of the area of glass shards with mercury concentrations
100 mg/kg and higher do not differ in substantially in cost comparison. This is because at
higher cleanup goals (100 mg/kg and higher) the bulk mass of mercury contamination
exceeding cleanup goals at the Taylor Instruments Site 1s associated with the areas of glass
shards. For this reason, cleanup goals of 500 and 1,000 mg/kg were eliminated from the
comparative analysis.

Additionally, the detailed analysis indicated that some alternatives were evaluated to be
more likely to be implemented at some cleanup goals than rather than others. For example,
at the lowest mercury cleanup levels evaluated (0.1 mg/kg and 1 mg/kg) treatment using
LTTD would not be implemented because of the large volume of soil requiring treatment
(approximately 109,000 to 270,000 cy), the duration of the remediation period (between 3
to 5 years of continuous operation), and the high estimated cost ($49.8 to $124.3 million).
Instead, Alternatives HG-2 or HG-4 would be more applicable for Site remediation to
achieve the lower cleanup goals. In order to focus the comparative analysis on evaluating
remedial alternatives that would be potentially selected for implementation at the various
cleanup levels, the evaluation of Alternative HG-3, LTTD, was limited to cleanup goals of
10 and 100 mg/kg mercury. The remaining three alternatives are evaluated for the entire
range of cleanup values retained as mercury cleanup goals (1.e., 0.1, 1, 10 and 100 mg/kg).

Tables 7-1, 7-3, 7-5, and 7-7 present the comparative analysis of the Alternatives at
cleanup goals of 0.1, 1, 10 and 100 mg/kg respectively. Tables 7-2, 7-4, 7-6, and 7-8
present the scoring for each alternative at the respective cleanup goals. The scoring
results are summarized on Table 7-9. A graphical comparison of the estimated costs of
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the remedial alternatives for mercury at the range of cleanup goals is presented on
Figure 7-1.

7.2 COMPARATIVE ANALYSIS - TCE ALTERNATIVES

A comparative analysis was conducted to evaluate the relative performance of each

Alternative in relation to the criteria set forth in the TAGM: Selection of Remedial

Actions at Inactive Hazardous Waste Sites (NYSDEC, 1990) and Part 375. In

accordance with the TAGM the comparative analysis includes scoring of the Alternatives
based on the evaluation criteria. . The comparative analysis evaluated all of the

~ Alternatives presented for TCE remediation at the cleanup goals presented in Section 3.

Tables 7-10, 7-12, and 7-14 present the comparative analysis of the Alternatives at
cleanup goals of 0.1, 1, 10 and 100 mg/kg respectively. Tables 7-11, 7-13, and 7-15
present the scoring for each alternative at the respective cleanup goals. The scoring
results are summarized on Table 7-16. A graphical comparison of the estimated costs of
the remedial alternatives for TCE at the range of cleanup goals is presented on Figure 7-2.
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FIGURE 7-1
COST COMPARATIVE ANALYSIS - MERCURY ALTERNATIVES

Evaluation of On-Site Remedial Alternatives

Taylor Instruments Site, Rochester, New York
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FIGURE 7-2
COST COMPARATIVE ANALYSIS - TCE ALTERNATIVES

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York
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TABLE 2-1 -
SUMMARY OF HUMAN HEALTH RISK-BASED SCREENING LEVEL
ON-SITE SOIL
Evaluation of On-Site Remedial Alternatives
Taylor Site, Rochester, New York
Constituent Commercial Worker | Commercial Worker | Construction Worker Utility Worker
Qutdoor Indoor
Trichloroethene (TCE) 31 mg/kg [a] 65 mg/kg soil,; 140 mg/kg [e] 8,200 mg/kg [b]
88 mg/L water [c]
Mercury 2,500 mg/kg [b] 4213  ug/m*hr [d] [ 25,000 mgkg [f.g) 25,000 mgkg [f.g]
Notes:

[a] Value is based on direct-contact exposure @ ELCR = 1E-06.
[b] Value is based on direct-contact exposure @ HI = 1.

[c] These values correspond to a soil gas concentration of 523 mg/m3. This is the soil gas concentration that corresponds to an inhalation target ELCR of 1E-06, and represents

the maximum soil gas concentration which is protective for potential indoor inhalation exposures. Target soil and groundwater concentrations were calculated using
the following equality:

[maximum detected soil gas concentration / associated soil (or groundwater) concentration] / [523 mg/m3 / RBSL soil (or groundwater) concentration]
The maximum detected soil gas and associated soil and groundwater concentrations are 3.873 mg/m3, 0.95 mg/kg, and 1.3 mg/L, respectively, for sample SGV-8, as
presented in TM 3. The resulting soil and groundwater concentrations are 130 mg/kg and 175 mg/L.
Although soil gas is a cumulative concentration resulting from the presence of chemical in both soil and groundwater, the resulting soil and groundwater RBSLs are
calculated on the assumption that the soil gas concentration is generated entirely from single-medium sources (e.g., 175 mg/L. TCE in groundwater produces 523
mg/m3 in soil gas). Since the measured soil gas concentration used in this analysis is a result of contributions from both soil and groundwater sources, this approach
yields a conservative estimate of the theoretical contribution to soil gas from single-medium sources. However, it does not consider soil gas contribution from both
soil and groundwater. Therefore, one-half the calculated values for soil and groundwater were used as the health-based RBSLs. These value represent the media
concentrations that together, would not be expected to result in a soil gas concentration greater than 523 mg/m3.

[d] The flux value presented corresponds to an inhalation target HI of 1, and represents the maximum flux which is protective for potential indoor inhalation

exposures.

[e] Value is based on inhalation exposures @ ELCR = 1E-06.
[f] Value is based on direct-contact exposures (adjusted from value presented in VST HHRA with subchronic RfD published in USEPA Health Effects

Assessment Summary Tables, FY 1997).

[g] The selected remedy must be protective for potential mercury inhalation exposures to on-site excavation workers.

NA = Not applicable; constituent is not volatile

ELCR = Excess lifetime cancer risk

HI = Hazard index

g:/prokects/amesst/soilfs/tab2-1.doc



TABLE 3-1
MERCURY IMPACTED SOIL - VOLUME ESTIMATES

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Depth Interval

0-4 fibgs 56,885 43,060 19,170 11,723 9,668 9,668 9,668
4-8 ft bgs 52,157 34,560 3,833 1,334 0 890 445
8-16 fi bgs 95,222 23,670 2,667 0 0 0 0
16-24 ft bgs 66,310 8,135 1,778 0 0 0 0

C 20574 | 109425

Notes:

1. Depth to groundwater is assumed to be 6-8 feet bgs throughout the site.
2. Depth to bedrock surface assumed to be 24 feet bgs throughout the site.
3. Reference Figures 3-1 through 3-4 for areal extent of mercury impacted soil.

mg/kg = milligram per kilogram
CY = cubic vards

shards = fill material containing substantial concentration of glass shards; this material is assumed to contain greater than 100 mg/kg mercury.

: 111197
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TCE IMPACTED SOIL - VOLUME ESTIMATES

TABLE 3-2

Evaluation of On-Site Remedial Alternatives

Taylor Instruments Site, Rochester, New York

| TCE Clean-Up Level 0.7 mg/
| Vertical Extent { ' Volu
Area A - Former Building 48 Area 24 feet bgs 17,800 16 feet bgs 8,300 12 feet bgs 900
Area B - Former Building 34 Area 24 feet bgs 11,500 20 Feet bgs 1,350 4 feet bgs 300

Notes:

1. Depth to groundwater is assumed to be 6-8 feet bgs throughout the site.

2. Depth to bedrock surface assumed to be 24 feet bgs throughout the site.

3. Reference Figure 3-5 for areal extent of TCE impacted soil exceeding 0.7 mg/kg.

mg/kg = milligrams per kilogram
CY = cubic vards

g: projects’amesst'soilfs TABLE3 2.XLS
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TABLE 4-1
MERCURY REMEDIATION TECHNOLOGIES

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Technology

Description

Comments

Status

Institutional Controls

Legal restrictions would be incorporated into the
property transfer that limit the use of the Site to
industrial or commercial use. Restrictions could also
be instituted to prevent invasive site activities and use
of groundwater, and restrict

subsurface construction.

Easilv implemented and would prevent potential exposure to soil impacted by mercury
by restricting use of the site.

Retained.

Cap

In-situ Fixation Stabilization

A low-permeability cover svstem including materials
such as clay or svnthetic membranes would be placed
over contaminated areas to prevent human and
ecological exposure to contaminants, prevent the
transport of vapors,

and minimize infiltration of surface water through
contaminated soil.

Materials would be mixed in place with contaminated
soil which limit the sotubilitv or mobility of
contaminants through chemical interaction.

Installation of cover system is easily implemented. Would not reduce net mass of
mercury in soils.

Retained.

Used to reduce and limit the mobilization of mercury in geologic materials, would not
reduce the net mass of mercury in soils. A majority of the mercury at the Site is already
in a non-mobile, non-bioavailable form.

Eliminated.

Vitrification Mletal electrodes would be buried in the soil and Used to reduce and limit the mobilization of mercury in geologic materials, would not  |Eliminated.
electricity applied to heat and melt the soil, destroving {reduce the net mass of mercury in soils. A majority of the mercury at Site is already in a
organics and encapsulating inorganics. non-mobile, non-bioavailable form. Long-term effectiveness is
not proven for mercury. Limited full and pilot-scale application.
Chemical l.eaching Excavated soil is contacted with a leaching solution to |Leaching may produce an exothermic chemical reaction. Must recover mercury from Eliminated.
solubilize mercury. The mercury-containing leachate (leaching solution, and neutralize soil after leaching. Chemical separation processes are
is collected and further treated to recover mercury. new to remediation of mercury contaminated material, and not well demonstrated.
Off-Site Disposal Excavated soil would be transported to a permitted off[ Widely used as a disposal method for mercury contaminated soil. Disposal in a Retained.
site treatment, storage, and disposal facilitv for regulated facility provides permanent isolation of contaminated material. Removes
treatment and-or disposal. contaminant mass from the Site. Soil may require treatment at disposal site.
Low Temperature Thermal Excavated soil would be treated on-site in a mobile USEPA best demonstrated available treatment technology for mercury contaminated soil. (Retained.
Desorption thermal desorption unit. Thermal desorption uses Elemental mercury is recovered from treated soil, and recvcled.
’ relatively low temperatures (typically 200 to 800 F)
and direct or indirect heat to volatilize organic
contaminants and high vapor pressure inorganic
contaminants from contaminated soil. The volatilized
organics and inorganics in desorber off-gases are
captured and treated or destroved. The treated soil
may be suitable for use as backfill on-site.
11/11/97
FSTABLES XLS/Table 4-1 DRAFT
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TABLE 4-2
TCE REMEDIATION TECHNOLOGIES
Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York
Technology Description Comments Status
Institutional Controls Legal restrictions would be incorporated into the Easily implemented and would prevent potential exposure to soil impacted by VOCs by Retained.
property transfer that limit the use of the Site to restricting use of the site.
industrial or commercial use. Restrictions could also
be instituted to prevent invasive site activities and use
of groundwater, and restrict
subsurface construction.
Cap A low-permeability cover svstem including materials  |Installation of cover system is easily implemented. Would not reduce net mass of VOCs in |Retained.
such as clay or synthetic membranes would be placed  [soils, but would prevent direct contact with impacted soils. and migration of vapors.
over contaminated areas to prevent human and
ecological exposure to contaminants, prevent the
transport of vapors,
and minimize infiltration of surface water through
contaminated soil.
Oft-Site Disposal Excavated soil would be transported to a permitted off- | VOC contaminated soil may require treatment at the disposal facility to comply with Retained.
site treatment, storage, and disposal facility for disposal restrictions. Disposal in a regulated facility provides permanent isolation of
treatment and ‘or disposal. contaminated material. Removes contaminant mass from the Site.
Low Termperature Thermal Excavated soil would be treated on-site in a mobile Widely used ex-situ treatment technology for soil impacted bv VOCs. Several vendors Retained.
Desorption (LTTD) thermal desorption unit or static pile. Thermal available. Proven and an effective technology. Removes contaminant mass from the Site.
desorption uses relatively low temperatures (typically  |Off-gases from thermal treatment require treatment prior to discharge.
200 to 800 F) and direct or indirect heat to volatilize
organic contaminants and high vapor
pressure inorganic contaminants from contaminated
soil. The volatilized organics and inorganics in
desorber off-gases are captured and treated or
destroved. The treated soil may be suitable for use as
backfill on-site.
Soil Vapor Extraction (SVE) Vapor extraction wells are installed 1o extract soil gas | Widely used in-situ treatment technology for soil impacted by VOCs. Several vendors Retained.
and the volatilized VOCs. The extracted soil gas available. Proven and an effective technology. Removes contaminant mass from the Site.
would be treated to remove VOCs prior to discharge to |Off-gases from SVE require treatment prior to discharge.
the atmosphere
VER could be used to increase the performance of an  {Used in conjunction with SVE to improve contaminant removal and effectiveness of SVE  |Retained.

Vacuum Enhanced Recovery (VER)

SVE svstem by applying a_high vacuum to a well and
extracting both soil vapor and groundwater using a
liquid ring pump.

svstem. Both extracted soil vapor and groundwater would require treatment prior to
discharge.

Bioventing

Injection extraction wells would be installed to
circulate air through unsaturated soil, and due to the
addition of oxygen, the biodegradation of organic
contaminants can be achieved.

High concentrations of VOCs in source areas would be toxic to microorganisms. Soil tvpe
at site may limit ability to deliver nutrients and oxygen required for bioremediation.

Eliminated.
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TABLE 5-1

DEVELOPMENT OF MERCURY REMEDIAL ALTERNATIVES

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

FSTABLES . XLS/Table 5-1

Alternative Alternative Alternative Alternative
HG-1: HG-2: HG-3: HG-4:
Minimal Off-Site LTTD Cap
Technology Action Disposal

Institutional Controls X X X X
Low-permeability Cover X

Off-Site Disposal X X

Low Temperature Thermal X

Desorption
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TABLE 5-2
COMPONENTS OF MERCURY REMEDIAL ALTERNATIVES

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Alternative Key Components

HG-1: Minimal Action * Institutional controls to limit site use to no use or low intensity use (i.c..
parking lot)
*. Five-year site reviews

*

HG-2: Off-Site Disposal Mobilization and Site Preparation
Excavate soil exceeding cleanup goal and stockpile on-site

Dewater excavation as necessary. and treat and dispose of water removed

*  ®*

* Conduct characterization sampling on stockptled material

* Load and transport excavated material to appropriate treatment, storage,
and disposal facility for treatment and/or disposal based on characterization
sampling results

* Backfill and regrade excavated areas with clean fill and provide surface
erosion protection

* Institutional controls to limit site use to industrial/commercial

* Five-year site reviews

HG-3: Low Temperature * Mobilization and Site Preparation
Thermal Desorption * Excavate soil exceeding cleanup goal and stockpile on-site
* Dewater excavation as necessary, and treat and dispose of water removed

* Conduct characterization sampling on stockpiled material

* Ex-situ treatment using a thermal desorbtion unit including off-gas control
(e.g.. carbon filtration) and compliance testing

* Load and transport treatment residuals and debris that is not suitable for
treatment to an appropriate treatment, storage, and disposal facility based on
characterization sampling results

* Backfill and regrade excavated areas with treated soil and provide surface
erosion protection. Augment with imported clean fill to replace volume sent
off-site for disposal.

* Institutional controls to limit site use to industrial/commercial

* Five-year site reviews

HG-4: Cap Mobilization and Site Preparation

Consolidate soil exceeding cleanup goal as necessary

Construct low permeability cover system

Backfill and regrade excavated areas with clean fill

Environmental monitoring

Institutional controls to limit site use to activities that would not impair
cover system's effectiveness (i.c.. greenspace, park, etc.)

* Five-year site reviews

¥ X Kk ¥ X ¥
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TABLE 5-3

DEVELOPMENT OF TCE REMEDIAL ALTERNATIVES

Evaluation of On-Site Remedial Alternatives

Taylor Instruments Site, Rochester, New York

Alternative | Alternative | Alternative | Alternative | Alternative
TCE-1: TCE-2: TCE-3: TCE-4: TCE-S:
Minimal Off-Site LTTD Cap SVE / VER
Technology Action Disposal
Institutional Controls X X X X X
Low-permeability Cover X
Off-Site Disposal X
Low Temperature Thermal %
Desorption (LTTD)
Soil Vapor Extraction (SVE) X
Vacuum Enhanced Recovery <
(VER)
11/11/97
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TABLE 5-4

COMPONENTS OF TCE REMEDIAL ALTERNATIVES

Evaluation of On-Site Remedial Alternatives

Taylor Instruments Site, Rochester, New York

Alternative

Key Components

TCE-1: Minimal Action

* Institutional controls to limit site use to no use or low intensity use (i.c.,
parking lot)
* Five-vear site reviews

TCE-2: Off-Site Disposal

* Mobilization and Site Preparation
* Excavate soil exceeding cleanup goal and stockpile on-site
* Dewater excavation as necessary, and treat and dispose of water removed

* Conduct characterization sampling on stockpiled material
* Load and transport excavated material to appropriate treatment. storage, and
disposal facility for treatment and/or disposal based on characterization

sampling results

* Backfill and regrade excavated areas with clean fill and provide surface
erosion protection

* lnstitutional controls to limit site use to tndustrial/commercial

* Five-year site reviews

TCE-3: Low Temperature
Thermal Desorption

* Mobilization and Site Preparation
* Excavate soil exceeding cleanup goal and stockpile on-site
* Dewater excavation as necessary, and treat and dispose of water removed

* Conduct characterization sampling on stockpiled material

* Ex-situ treatment using a thermal desorbtion unit including off-gas control
(e.g.. carbon filtration) and compliance testing

* Load and transport treatment residuals and debris that is not suitable for
treatment to an appropriate treatment, storage. and disposal facility based on
characterization sampling results

* Backfill and regrade excavated areas with treated soil and provide surface
erosion protection. Augment with imported clean fill to replace volume sent off
site for disposal.

* Institutional controls to limit site use to industrtal/commercial

* Five-vear site reviews

TCE4: Cap

* Mobilization and Site Preparation

* Consolidate soil exceeding cleanup goal as necessary

* Construct low permeability cover system

* Backfill and regrade excavated areas with clean fill

* Environmental monitoring

* Institutional controls to limit site use to activities that would not impair cover
system's effectiveness (1.e.. greenspace, park, etc.)

* Five-vear site reviews

TCE-5: Soil Vapor Excavation /
Vacuum Enhanced Recovery

* Mobilization and Site Preparation

* Conduct pilot-scale SVE (potentially with vacuum enhanced recovery
[VER]) test with confirmation sampling

* Re-evaluate design assumptions based on pilot test information

* Install tull-scale SVE/VER svstem

* Operate and maintain until cleanup goal is met

Conduct performance monitoring

Institutional controls to limit site use to industrial/commercial

*
*
* Five-year site reviews
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TABLE 6-1
CRITERIA FOR DETAILED ANALYSIS OF ALTERNATIVES

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Criteria Description

Compliance with standards. criteria, and  |Describes how the alternative complies with standards. criteria. and
guidance guidance.

Overall protectiveness of public health and |Describes how each alternative. as a whole. protects and maintains human
the environment health and the environment.

Short-term effectiveness Examines the effectiveness of alternative in protecting human health and
the environment during the construction and implementation period until
the response objectives are met.

Long-term effectiveness Evaluates the effectiveness of alternatives in protecting human health and
the environment after response objectives have been met.

Reduction of toxicity, mobility, and volume |Evaluates USEPA and NYSDEC's preference for treatment (i.c.. for
technologies that will permanently and significantly reduce toxicity,
mobility. or volume of the hazardous substances.

Feasibility/Implementability Assesses the technical and administrative feasibility of alternatives and the
availability of required resources.

Cost Evaluates the capital and operation and maintenance costs of each
alternative within a range of +30/-50 percent.
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TABLE 6-2

ALTERNATIVE HG-1 DETAILED ANALYSIS

MINIMAL ACTION

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Chemical-specific SCGs

The Minimal Action alternative would not comply with ARARs and SCGs.

Action-specific SCGs

The Minimal Action alternative would comply with ARARs and SCGs.

Location-specific SCGs

The Minimal Action alternative would comply with ARARs and SCGs.

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.

Transport of Hazardous Materials

The Minimal Action alternative would not reduce migration of contaminants.

Health Impacts

The Minimal Action alternative relies on institutional controls, such as deed and land-
tricti to red taminant isks to h t

Protection of Community During
Remedial Actions

Because no remedial actions would be implemented under this alternative, there would
be no adverse effects on the local community from implementing this alternative.

Protection of Workers During
Remedial Actions

No remedial actions would be implemented under this alternative.

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.

Time Until Remedial Action
Objectives are Achieved

Unknown. Remedial objectives may never be achieved with the Minimal Action
alternative.

Magnitude of Residual Risk

Implementation of deed and land-use restrictions would reduce contaminant exposure
risks to human receptors. Potential migration of contaminants would not be reduced.

Adequacy of Controls

If managed properly, institutional controls would effectively reduce the potential for
exposure to mercury in site soils.

Reliability of Controls

If managed properly, institutional controls would effectively reduce the potential for
exposure to mercury in site soils

Treatment Process Used and

None.
Materials Treated
Amount of Hazardous Materials No amount of hazardous material would be destroyed or treated.
Destroyed or Treated

Degree of Expected Reductions in
Toxicity, Mobility or Volume

The Minimal Action alternative would not employ removal or treatment technologies to
address mercury contamination at the Site. No reduction in toxicity, mobility, or
volume of mercury through treatment would be achieved.

Degree to Which Treatment is
Irreversible

Not difficult to institute restrictions.

Type and Quantity of Hazardous

Not applicable.
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TABLE 6-2

ALTERNATIVE HG-1 DETAILED ANALYSIS

MINIMAL ACTION

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

on its Acceptable Demonstrations

Residuals Remaining After

Treatment

Ability to Construct and Operate the | Not applicable.
Technology

Reliability of the Technology Based | Not applicable.

Ease of Undertaking Additional
Remedial Actions, if necessary

The Minimal Action alternative would not limit or interfere with the ability to
implement or perform future remedial actions.

Ability to Monitor Effectiveness of | Not applicable.
Remedy

Availability of Necessary Readily available.
Equipment and Specialists

Timing of New Technology Under | Not applicable.

Considerati

Net Present Worth Cost $ 0.04 million
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TABLE 6-3

ALTERNATIVE HG-1 COST SUMMARY: MINIMAL ACTION

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Item Unit Unit Cost Units Cost
DIRECT COSTS
Institutional Controls Lump Sum $25.000 | $25.000
TOTAL DIRECT COSTS $25,000
INDIRECT COSTS
Legal, Administrative, & Permitting @ 10 %
of Total Direct Cost $2,500
TOTAL INDIRECT COSTS $2,500
PRESENT WORTH OF OPERATION AND MAINTENANCE COSTS
Cost Present Worth

Site Reviews Every 5 Years for 30 Years
Beginning Year 5 $5,000 each $10,789
PRESENT WORTH OF OPERATION & MAINTENANCE COSTS $10,785
TOTAL COST $38,289
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TABLE 6-4

ALTERNATIVE HG-2 DETAILED ANALYSIS

OFF-SITE DISPOSAL

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Chemical-specific SCGs

A cleanup goal of 0.1 mg/kg for mercury would comply with TAGM 4046. Alternate
cleanup goals being considered (e.g., 1, 10, 100, 500, and 1000 mg/kg) would be
protective of human health for projected future commercial/industrial property use.

Action-specific SCGs

This alternative would be designed to comply with pertinent action-specific SCGs.

Location-specific SCGs

This alternative would be designed to comply with pertinent location-specific SCGs.

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.

Transport of Hazardous Materials

Soil with mercury concentrations above the cleanup goal would be removed and
disposed off-site, thereby reducing potential for future migration of contaminants.
Additionally, site-specific mercury speciation results indicate that the majority of the
mercury at the Site is in the elemental form and is not highly mobile under most
environmental conditions

Health Impacts

This alternative provides protection of human health by achieving remedial action
objectives; soil with mercury concentrations above the cleanup goal would be removed
and disposed off-site.

Protection of Community During
Remedial Actions

Short-term impacts to the community are an
alternative. Community tolerance of nuisance factors, such as dust, noise, and increased
truck traffic (e.g., several hundred truckloads daily for the lower cleanup goals) will be
dependent on the time needed to achieve remedial objectives which varies greatly
depending on the cleanup goal selected.

Transportation of various materials, both hazardous and non-hazardous, would be
required. Appropriate DOT regulations would be followed to reduce potential
exposures.

Protection of Workers During
Remedial Actions

The most significant risks to workers during implementation of this alternative would
be associated with the use of heavy machinery, excavation to excessive depths at lower
cleanup levels, and exposure to contaminated soil and mercury vapors during
excavation, transport, and disposal. To minimize these risks, a site-specific Health and
Safety Plan (HASP) would be developed and implemented.
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TABLE 6-4

ALTERNATIVE HG-2 DETAILED ANALYSIS

OFF-SITE DISPOSAL

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative. The potential for
dust/air emissions will be addressed as part of the health and safety plan.

Time Until Remedial Action
Objectives are Achieved

The time until remedial objectives are achieved varies greatly based on the cleanup goal.
It is anticipated that cleanup times would range from greater than 2 years to design,
implement, and remediate to a cleanup goal of 0.1 mg/kg, to less than 2 years for a
cleanup goal of 1,000 mg/kg.

Magnitude of Residual Risk

-

Contaminated soil in excess of the cleanup goal would be transported off-site for
disposal. The magnitude of residual risk would be minimal regardless off the cleanup
goal selected, because each of the cleanup goals being considered is protective of human
health for an industrial/commercial exposure scenario. With the exception of cleanup to
0.1 mg/kg which could result in unrestricted land use, institutional controls would be
implemented to restrict future site use to industrial/commercial applications.

Adequacy of Controls

Off-site landfilling is a containment technology which would control the mobility of
contaminants but is not considered a permanent remedy. The off-site landfill would be
properly managed to ensure that contaminants are isolated from potential receptors.
Since the mercury appears to be relatively immobile even under unprotected conditions,
the potential for future migration from a secure landfill is minimal.

Institutional controls would effectively reduce the potential for non-
industrial/commercial (i.e., residential neighborhoods, schools, daycare centers, etc.)
exposure to mercury in site soils.

Reliability of Controls

Transport and disposal of contaminated soil off-site would permanently eliminate
exposure to contaminant concentrations exceeding the cleanup goal. Institutional
controls would effectively reduce the potential for non-industrial/commercial (i.e.,
residential neighborhoods, schools, daycare centers, etc.) exposure to mercury in site
soils.

Liiis

Treatment Process Used and
Materials Treated

Treatment is not a principle element of this alternative.

Off-site landfilling is a containment technology which would control the mobility of
contaminants.
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TABLE 6-4

ALTERNATIVE HG-2 DETAILED ANALYSIS

OFF-SITE DISPOSAL

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Amount of Hazardous Materials
Destroyed or Treated

No amount of hazardous material would be destroyed or treated.

Depending on the cleanup goal selected, a range of approximately 10,800 cubic yards
(cy) (1,000 mg/kg) to 270,500 cy (0.1 mg/kg) of contaminated soil would be disposed at
an appropriate off-site landfill.

Degree of Expected Reductions in
Toxicity, Mobility or Volume

No reduction in toxicity, mobility, or volume of mercury through treatment would be
achieved.

Off-site disposal in a landfill would slightly reduce contaminant mobility potential, but
would not provide reduction in contaminant toxicity or volume.

Degree to Which Treatment is
Irreversible

Containment of material at an off-site disposal facility is irreversible.

Type and Quantity of Hazardous
Residuals Remaining After
Treatment

Soil in excess of the cleanup goal would be excavated and transported off-site for
disposal in a landfill. No hazardous residuals would remain on-site.

Ability to Construct and Operate the
Technology

Excavation and off-site disposal are relatively straight forward remediation practices,
however there are some technical challenges with methods of excavation associated
with implementation of lower cleanup goals. Remediation to lower cleanup goals (e.g.,
0.1, 1, and 10 mg/kg) would require excavation of significant volumes of soil beneath
the water table to depths of up to 24 feet bgs. Dewatering and treatment of collected
groundwater would be required. Additionally, the areal extent and depth of excavation
may also present technical challenges. As the areal extent of the excavation extends
toward the site boundaries at lower cleanup levels, surrounding roadways, railways, and
public walkways may require shoring and bracing to prevent structural damage. As the
depth of the excavation increases, stabilization of the excavation sidewalls would be
required to prevent collapse.

Reliability of the Technology Based
on its Acceptable Demonstrations

Site preparation and excavation services are well developed, reliable, and readily
available. Off-site disposal at a licensed facility is a reliable, proven method for
disposing of contaminated wastes.

Ease of Undertaking Additional
Remedial Actions, if necessary

Coordination with future developers would be required to implement future remedial
actions, if necessary.

Ability to Monitor Effectiveness of
Remedy

Soil samples would be collected and analyzed during excavation to confirm that soil in
excess of the cleanup goal has been excavated. Additionally, groundwater and soil gas
samples would be collected as part of a long-term monitoring program.

Availability of Necessary
Equipment and Specialists

Local contractors are readily available to conduct site preparation and excavation
activities. Off-site disposal facilities would provide transportation.

The potentially large volume of soil requiring off-site disposal may exceed the available
capacity of nearby landfills. Due to high levels of mercury, it is assumed that hazardous
material would be transported to Stablex in Canada for disposal.
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TABLE 6-4

ALTERNATIVE HG-2 DETAILED ANALYSIS

OFF-SITE DISPOSAL

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

| Net Present Worth Cost for a '
cleanup goal of 0.1 mg/kg

Net Present Worth Cost for a
cleanup goal of ] mg/kg

$ 15.3million

Net Present Worth Cost for a
cleanup goal of /10 mg/kg

$ 4.6 million

Net Present Worth Cost for a
cleanup goal of 100 mg/kg (plus the
lass shards)

$ 2.3 million

Net Present Worth Cost for a
cleanup goal of 500 mg/kg (plus the
lass shards)

$ 2.0 million

Net Present Worth Cost for a
cleanup goal of 7,000 mg/kg (plus
the glass shards)

$ 1.9 million
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TABLE 6-5
‘ ALTERNATIVE HG-2 COST SUMMARY: OFF-SITE DISPOSAL
Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York
B Mercury Clean-Up Goall 1000 ppm + Shards 500 ppm_+ Shards 100 ppm + Shards 10 ppmn 1 ppm 0.1 ppm
Item Unit Unit Cost Units Cost Units Cost Units Caost Units Cost Units Cost Units Cost
|DIRECT COSTS
Mob Demob Lump Sum $10,000 1 $10,000 1 $10,000 1 $10,000 ) $10,000 1 $10,000 1 $10,000
Site Preparation Lump Sum $10.000 1 $10,000 1 310,000 1 $10,000 ] $10,000 1 $10,000 1 $10,000
Excavation (above water table) CY $10 9,890 $98.900 10,113 $101,130 12,390 $123,900 22,087 $220,870 60,340 $603.400 82,964 $829,640
Excavation (below water table) CY 320 223 $4,460 445 $8.900 667 $13,340 7,361 $147,22 49,085 $981,700 | 187,610 $3,752,200
Transport and Disposal at
ChemWaste (Non-Hazardous) CY 350 8,849 $442,450 9,238 3461,900 11,612 $580,600 28,628 $1,431,400 [ 107,980 35,399,000 | 269,129 313,456,450
Transport and Disposal at Stablex
(Hazardous) CY 33501 1,264 5442400 1,320 $462,0001 1,445 $505,750] 1,445 $505,750] 1,445 $505,750[ 1,445 $505,750)
Treatment System for Excavation
Dewatering Lump Sum $50.000 1] $0) 0 $0 0 30 1 350,000 1 $50,000 1 $50,000]
Treatment and Disposal of
Contaminated Groundwater 1000 gallon 3100 0 30 0 30 0 $0| 1,004 $100,400] 7,600 $760,000| 30,000 $3,000,000
Delivery and Placement of
Backfill Matenial CY 310 10,113 $101,130 10,558 $105,580 13,057 $130,570 29,448 $294,480 | 109,425 $1,094,250 | 270,574 32,705,740
Site Restoration Lump Sum $25,000 1 $25.000 1 $25,000 ] 325,000 1 325,000 1 325,000 1 $25,000
Institutional Controls Lump Sum $25,000 1 $25,000 1 $25,000 1 $25,000 1 $25,000 1 $25,000 1 $25,000
SUBTOTAL DIRECT COSTS $1,159,340 $1,209,510 $1,424,160 $2,820,120 $9,464,100 $24,369,780
MISCELLANEOUS SITE COSTS @ 20% $231,868 $241,902 $284,832 $564,024 $1,892,820 $4,873,956
TOTAL DIRECT COSTS $1,391,208 51,451,412 $1,708,992 33,384,144 $11,356,920 $29,243,736
INDIRECT COSTS
Health & Safety @ 5 % of Total
Direct Cost 369,560 $72,571 385,450 $169,207 $567,846 $1,462,187
Legal, Administrative, &
Permitting @ 10 ° of Total
Direct Cost $139,121 $145,14] $170,899 $338,414 31,135,692 $2,924,374
Engineering ‘@ 106 of Total
Direct Cost $136,121 $145,141 $170,899 $338,414 31,135,692 32,924,374
Services During Construction @
10° 4 of Total Direct Cost $139,121 3145,141 $170,899 $338,414 31,135,692 $2,924,374
TOTAL INDIRECT COSTS $486,923 $507,994 $598,147 $1,184,450 $3,974,922 $10,235,308
TOTAL COST $1,878,131 $1,959,406 $2307,139 $4,568,594 $15.331,842 $39,479,044

&' projects amesst soilfs TABLE6 S NLS

iy
DRAFT



TABLE 6-6

ALTERNATIVE HG-3 DETAILED ANALYSIS

THERMAL TREATMENT

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Chenﬁcal-speciﬁb SCGs

A cleanup goal of 0.1 mg/kg for mercury would comply with TAGM 4046. Alternate
cleanup goals being considered (e.g., 1, 10, 100, 500, and 1000 mg/kg) would be
protective of human health for projected future commercial/industrial property use.

Action-specific SCGs

This alternative would be designed to comply with pertinent action-specific SCGs.

Location-specific SCGs

This alternative would be designed to comply with pertinent location-specific SCGs.

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.

Transport of Hazardous Materials

Mercury-contaminated soil would be excavated and treated to the cleanup goal with an
on-site low temperature thermal desorption unit, thereby reducing the potential for
future migration of contaminants. Additionally, site-specific mercury speciation results
indicate that the majority of the mercury at the Site is in the elemental form and is not
highly mobile under most environmental conditions

Health Impacts

This alternative provides protection of human health by achieving remedial action
objectives. Soil with mercury concentrations above the cleanup goal would be excavated
and thermally treated on-site. Treated soil containing glass shards would be transported
off-site for non-hazardous disposal.

Protection of Community During
| Remedial Actions

Short-term impacts to the community are anticipated during implementation of this
alternative. Community tolerance of nuisance factors, such as dust, noise, and increased
truck traffic will be dependent on the time needed to achieve remedial objectives which
varies greatly depending on the cleanup goal selected. Air emissions from the treatment
would also be monitored to ensure compliance with applicable requirements.

Transportation of various materials, both hazardous and non-hazardous, would be
required. Appropriate DOT reguiations would be followed to reduce potential
exposures. :

Protection of Workers During
Remedial Actions

The most significant risks to workers during implementation of this alternative would
be associated with the use of heavy machinery, excavation to excessive depths at lower
cleanup levels, and exposure to contaminated soil and mercury vapors during
excavation, transport, and disposal. To minimize these risks, a site-specific Health and
Safety Plan (HASP) would be developed and implemented.
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TABLE 6-6
ALTERNATIVE HG-3 DETAILED ANALYSIS
THERMAL TREATMENT

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Environmental Impacts Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.

Time Until Remedial Action The time until remedial objectives are achieved varies greatly based on the cleanup goal.
Objectives are Achieved It is anticipated that cleanup times would range from more than 5 years to design,
implement, and remediate to a cleanup goal of 0.1 mg/kg to approximately 2 years for a
cleanup goal of 1,000 mg/kg.

nen
Magnitude of Residual Risk Treated soils would be used to backfill the excavations (with the exception of those
containing glass shards which would be disposed off-site as a non-hazardous waste after
treatment). Concentrated, condensed mercury recovered during treatment would be
transported off-site for recycling. The magnitude of residual risk would be minimal
regardless of the cleanup goal selected, because each of the cleanup goals being
considered is protective of human health for an industrial/commercial exposure
scenario. With the exception of cleanup to 0.1 mg/kg which could result in unrestricted
land use, institutional controls would be implemented to minimize residual risks by
restricting future site use to industrial/commercial applications.

Adequacy of Controls Thermal desorption would permanently reduce contaminant concentrations to the
cleanup goal because contaminated soil would be removed and treated. Concentrated,
condensed mercury recovered during treatment would be transported off-site for
recycling

Treated soil containing glass shards would be transported off-site for disposal after
treatment. Landfilling is a containment technology which would isolate wastes from
potential receptors and would control the mobility of contaminants, but is not
considered a permanent remedy.

Institutional controls would effectively reduce the potential for non-
industrial/commercial (i.e., residential neighborhoods, schools, daycare centers, etc.)
exposure to mercury in site soils.

Reliability of Controls Thermal treatment and off-site disposal of contaminated soil are reliable, proven
technologies that would permanently eliminate exposure to contaminant concentrations
exceeding the cleanup goal. Institutional controls would effectively reduce the potential
for non-industrial/commercial (i.e., residential neighborhoods, schools, daycare centers,
etc.) exposure to mercury in site soils.
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TABLE 6-6

ALTERNATIVE HG-3 DETAILED ANALYSIS

THERMAL TREATMENT

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

{iLd
Treatment Process Used and On-site thermal desorption would be used to recover mercury from excavated soil
Materials Treated containing mercury above the cleanup goal.

Off-site landfilling is a containment technology which would control the mobility of
contaminants.

Amount of Hazardous Materials
Destroyed or Treated

Depending on the cleanup goal selected, a range of approximately 10,800 cubic yards
(cy) (1,000 mg/kg) to 270,500 cy (0.1 mg/kg) of contaminated soil would be treated on-
site by thermal desorption. The amount of mercury recovered for recycling would vary
slightly based on the cleanup-goal however, a large percentage of the total mercury
would be recovered at the higher cleanup goals which would target the most
contaminated areas (i.e., glass shard and Building 2 trench areas).

Degree of Expected Reductions in
Toxicity, Mobility or Volume

The mobility and toxicity of mercury in soil would be reduced by the thermal desorption
process. Additionally, the volume of mercury would be reduced from potentially large
volumes of soil to a significantly smaller volume of condensed mercury which would be
recycled.

Degree to Which Treatment is
Irreversible

Because thermal desorption separates mercury from soil, treatment is permanent.

Type and Quantity of Hazardous
Residuals Remaining After
Treatment

Treated soil would be returned to the excavation with the exception of treated soil
containing glass shards. This material would be transported off-site for non-hazardous
disposal. Concentrated, condensed mercury recovered during treatment would be
transported off-site for recycling. If necessary, activated carbon used for off-gas
treatment would be regenerated or disposed off-site.

PHEenta

”Ability to Consﬁ‘uct and Operate the
Technology :

Several vendors have developed mobile thermal desorption units to treat organic
contaminants, however only a small number of vendors have experience with recovering
mercury. Construction and operation of the treatment unit would be performed by the
vendor. In order to achieve lower cleanup goals, each batch of soil may need to be
treated multiple times which could significantly increase overall operation time.

There are some technical challenges with methods of excavation associated with
implementation of lower cleanup goals. Remediation to lower cleanup goals (e.g., 0.1,
1, and 10 mg/kg) would require excavation of significant volumes of soil beneath the
water table to depths of up to 24 feet bgs. Dewatering and treatment of collected
groundwater would be required. Additionally, the areal extent and depth of excavation
may also present technical challenges. As the areal extent of the excavation extends
toward the site boundaries at lower cleanup levels, surrounding roadways, railways, and
public walkways may require shoring and bracing to prevent structural damage. As the
depth of the excavation increases, stabilization of the excavation sidewalls would be
required to prevent collapse.
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TABLE 6-6

ALTERNATIVE HG-3 DETAILED ANALYSIS

THERMAL TREATMENT

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Reliability of the Technology Based
on its Acceptable Demonstrations

Thermal desorption is an innovative treatment technology that has been used at pilot-
scale to remediate mercury-contaminated soil. Thermal desorption may not be possiblie
to reach lower cleanup goals (i.e., 0.1, 1, 10 mg/kg). Site preparation and excavation
services are well developed, reliable, and readily available. Off-site disposal at a
licensed facility is a reliable, proven method for disposing of contaminate wastes.

Ease of Undertaking Additional
Remedial Actions, if necessary

Coordination with future developers would be required to implement future remedial
actions, if necessary.

Ability to Monitor Effectiveness of
Remedy

Soil samples would be collected and analyzed during excavation to confirm that soil in
excess of the cleanup goal has been excavated. Monitoring of the treatment process
would be conducted including pre-treatment and post-treatment soil sampling and air
monitoring. Additionally, groundwater and soil gas samples would be collected as part
of a long-term monitoring program.

Availability of Necessary
Equipment and Specialists

Several vendors have developed mobile thermal desorption units to treat organic
contaminants, however only a small number of vendors have experience with recovering
mercury. ’

Local contractors are readily available to conduct site preparation and excavation
activities. Off-site disposal facilities would provide transportation.

Timing of New Technology Under
Consideration

Thermal desorption is at pilot-scale for treatment of mercury.

Ne”t. bPresent Worth Cost for a
cleanup goal of 0.1 mg/kg

$ 124.3 million

Net Present Worth Cost for a
cleanup goal of I mg/kg

$ 49.9 million

Net Present Worth Cost for a
cleanup goal of 10 mg/kg

$ 13.9 million

Net Present Worth Cost for a
cleanup goal of /00 mg/kg (plus the
glass shards)

$ 6.6 million

Net Present Worth Cost for a
cleanup goal of 500 mg/kg (plus the
lass shards)

$ 5.5 million

Net Present Worth Cost for a
cleanup goal of 1,000 mg/kg (plus
the glass shards)

$ 5.3 million
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TABLE 6-7
ALTERNATIVE HG-3 COST SUMMARY: LTTD
Evaluation of On-Site Remedial Alternatives
Tavlor Instruments Site, Rochester, New York
Mercury Clean-Up Goall 1000 ppm + Shards 500 ppm + Shards 100 ppm + Shards 10 ppm 1 ppm 0.1 ppm
Item Unit Unit Cost Units Cost Units Cost Units Cost Units Cost Units Cost Units Cost
DIRECT COSTS
Mob Demob Lump Sum $25,000 1 $25,000 1 $25,000 1 $25,000 1 $25,000 1 $25,000 1 $25,000
Site Preparation Lump Sum $10.000 1 $10,000 1 $10,000 1 $10,000 1 $10.000 1 $10,000 1 $10,000
Excavation (above water table} CY 310 9,890 $98.900 10,113 $101,130 [ 12,390 $123,900 22,087 $220.870 60,340 $603,400 82,964 $829,640
Excavation (below water table) CY $20 22 $4.460 445 £8,900 667 $13,340 7361 $147,22 49,085 $581.700 | 187,610 $3,752,200
LTTD Treatment CY 3250 10,113 $2,528,250 10,558 $2,639,500 13,057 $3,264,250 29,448 $7,362,000 | 109.425 $27,356,250 | 270,574 $67,643,500
Treatment System for Excavation
Dewatering Lump Sum $50,000 0 $0 0 $0 0 $0) 1 $50,000 1 $50,000 1 $50,000]
Treatment and Disposal of
Contaminated Groundwater 1000 gallon 3100 0 30, 0 30 0 $0] 1,004 $100,400| 7,600 $760,000[ 30,000 $3,000,000
Transport and Disposal of Treated
Shard Material (Non-Hazardous) CY $50] 9,668 $483,400] 9,668 $483,400[ 9,668 $483,400[ 9,668 $483,400] 9,668 $483,400] 9,668 $483,400
Purchase and Place Backfill CY 310 9,668 396,680 9,668 396,680 9,668 396,680 9,668 396,680 9,668 $96,680 9,668 396,680
Placement of Treated Material CY 33 445 $1.335 890 $2,670 3,389 $10,167 19,780 $59,340 99,757 $299,271 | 260,906 $782.718
Site Restoration Lump Sum $25,000 1 $25,000 1 $25,000 1 $25,000 1 $25,000 1 $25,000 1 25,000
Institutional Controls Lump Sum $25,000 1 $25,000 1 25,000 1 325,000 1 $25,000 1 $25,000 1 $25,000
SUBTOTAL DIRECT COSTS $3,298,025 $3,417,280 $4,076,737 $8,604,910 $30,715,701 $76,723,138
MISCELLANEOQUS SITE COSTS @ 20% $659,608 $683,456 $815.347 $1,720,982 $6,143,140 $15,344,628
TOTAL DIRECT COSTS $3,957,630 $4,100,736 $4,892,084 $10,325,892 $36,858,841 $92,067,766
INDIRECT COSTS
Health & Safety @ 5 °o of Total
Direct Cost $197.882 $205,037 $244,604 $516,295 31,842,942 $4,603,388
Legal, Administrative, &
Permitting (@ 10 °» of Total
Direct Cost $395.763 $410,074 $489,208 $1,032,589 $3,685,884 $9,206,777
Engineering @ 10°0 of Total
Direct Cost $395.763 $410,074 $489.208 $1,032,589 $3,685,884 $9.206,777
Services During Construction @
10°q of Total Direct Cost $395,763 $410,074 $489,208 $1,032,589 $3,685,884 $9,206,777
TOTAL INDIRECT COSTS $1385,171 $1,435258 $1,712,230 $3,614,062 $12,900,594 $32,223 718
TOTAL COST $5,342,801 $5,535,994 $6,604,314 $13,939,954 $49,759,436 $124,291,484

2 projects amesst soilfs TABLE6 7. XLS

ity
DRAIT



TABLE 6-8

ALTERNATIVE HG-4 DETAILED ANALYSIS

CAP

Evaluation of On-Site Remedial Alternatives Actions

Taylor Instruments Site, Rochester, New York

Chemical-specific SCGs

A cleanup goal of 0.1 mg/kg for mercury would comply with TAGM 4046. Alternate
cleanup goals being considered (e.g., 1, 10, 100, 500, and 1000 mg/kg) would be
protective of human health for projected future commercial/industrial property use.

Action-specific SCGs

This alternative would be designed to comply with pertinent action-specific SCGs
including design and construction of a cover system which would meet the performance
criteria set forth under NYSWR (6 NYCRR Part 360).

Location-specific SCGs

This alternative would be designed to comply with pertinent location-specific SCGs.

Environmental Impacts

Because of the lack of environmental receptors, no significant adverse environmental
impacts would be anticipated from the implementation of this alternative. A top
vegetative cover layer of the cover system may provide a future habitat.

Transport of Hazardous Materials

Soil with mercury concentrations above the cleanup goal would be consolidated beneath
the cap, thereby reducing potential for future migration of contaminants. Additionally,
site-specific mercury speciation results indicate that the majority of the mercury at the
Site is in the elemental form and is not highly mobile under most environmental
conditions.

Health Impacts

This alternative provides protection of human health by complying with the NYSWR.
The low-permeability cover system would isolate contaminated soils and eliminate
potential for direct exposure and also reduce the amount of water infiltrating the
contaminated soil to groundwater. Additionally, institutional controls would be
implemented to reduce contaminant exposure risks.

Protection of Community During
Remedial Actions

Short-term impacts to the community are anticipated during implementation of this
alternative. Community tolerance of nuisance factors, such as dust, noise, and increased
truck traffic will be dependent on the time needed to achieve remedial objectives which
varies greatly depending on the cleanup goal selected and size of cap being constructed.

Protection of Workers During
Remedial Actions

The most significant risks to workers during implementation of this alternative would
be associated with the use of heavy machinery during construction. To minimize these
risks, a site-specific Health and Safety Plan (HASP) would be developed and
implemented.

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.
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TABLE 6-8

ALTERNATIVE HG-4 DETAILED ANALYSIS

CAP

Evaluation of On-Site Remedial Alternatives Actions

Taylor Instruments Site, Rochester, New York

Time Until Remedial Action
Objectives are Achieved

Time to design and construct a cap would range from approximately 1 year fora 11.5
acre cap (0.1 mg/kg) to 4 months for a 2 acre cap (1,000 mg/kg).

Because untreated soil would remain on-site, installation of a cover system would not be
considered a permanent remedy, however it would isolate the contaminated soil from
potential exposure and minimize infiltration and migration of contaminants.
Institutional controls would be implemented to minimize risks by restricting future site
use to industrial/commercial applications.

Adequacy of Controls

Contaminated soil would remain on-site but would be isolated from potential receptors
by a cover system. Since the mercury appears to be relatively immobile even under
unprotected conditions, the potential for future migration from a secure landfill is
minimal. Institutional controls would effectively reduce the potential for non-
industrial/commercial (i.e., residential neighborhoods, schools, daycare centers, etc.)
exposure to mercury in site soils.

Reliability of Controls

The cover system would be inspected and maintained to ensure continued isolation of
contaminated soil. Institutional controls would effectively reduce the potential for non-
industrial/commercial (i.e., residential neighborhoods, schools, daycare centers, etc.)
exposure to mercury in site soils.

Treatrﬁént Process Used and
Maternials Treated

Treatment is not a principle element of this alternative.

A cover system would isolate contaminated soil from potential receptors and would
control the mobility of contaminants.

Amount of Hazardous Materials
Destroyed or Treated

No amount of hazardous material Would be destroyed or treated.

Degree of Expected Reductions in
Toxicity, Mobility or Volume

No reduction in toxicity, mobility, or volume of mercury through treatment would be
achieved.

A cover system would slightly reduce contaminant mobility potential.

Degree to Which Treatment is
Irreversible

Not applicable.

Type and Quantity of Hazardous
Residuals Remaining After
Treatment

Soil in excess of the cleanup goal would remain on-site beneath a low permeability
cover system.

HPEMIC ik

Ability to Constfuct and Operate the
Technology

Construction of a low-permeability cover system is a well-developed technology and has

been used at numerous hazardous and municipal landfills
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TABLE 6-8

ALTERNATIVE HG-4 DETAILED ANALYSIS

CAP

Evaluation of On-Site Remedial Alternatives Actions
Taylor Instruments Site, Rochester, New York

Reliability of the Technology Based
on its Acceptable Demonstrations
Ease of Undertaking Additional
Remedial Actions, if necessary

Techniques used for cap construction are well developed, reliable, and readily available.

Care would need to be taken when implementing future remedial actions so as to not
damage or compromise the integrity of the cover system.

Ability to Monitor Effectiveness of
Remedy

A long-term monitoring program would be implemented to monitor the effectiveness of
the remedy and would involve periodic sampling of soil gas and groundwater.

Availability of Necessary
Equipment and Specialists

Contractors to perform construction services are readily available, and several could be
included in a competitive bid process.

Timing of New Technology Under
Consideration

Cover system construction is a proven technology.

Net Present Worth Cost for a
cleanup goal of 0./ mg/kg

$ 8.4 million

Net Present Worth Cost for a
cleanup goal of ! mg/kg

$ 5.2 million

Net Present Worth Cost for a
cleanup goal of 10 mg/kg

$ 2.7 million

Net Present Worth Cost for a
cleanup goal of 100 mg/kg (plus the
glass shards)

$ 2.3 million

Net Present Worth Cost for a
cleanup goal of 500 mg/kg (plus the
lass shards)

$ 2.3 million

Net Present Worth Cost for a
cleanup goal of 1,000 mg/kg (plus
the glass shards)

$ 2.3 million
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TABLE 6-9
ALTERNATIVE HG-4 COST SUMMARY: CAP
Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York
Mercury Clean-Up Goal 1000 ppm + Shards 500 ppm_+ Shards 100 ppm + Shards 10 ppm 1 ppm 0.1 ppm
Item Unit Unit Cost Units Cost Units Cost Units Cost Units Cost Units Cost Units Cost
DIRECT COSTS
MobDemob Lump Sum $25,000 1 $25,000 | $25,000 1 $25,000 1 325,000 1 $25,000 1 $25,000
Site Preparation Lump Sum $10,000 1 $10,000 t $10,000 1 $10,000 1 $10,000 1 $10,000 1 $10,000
Installation of NYSWR Cap acre $300,000 - 2 $94:0,000 2 $900,000 2 $900,000 35 $1,050,000 - $2.100,000 11.5 $3,450,000
$450,000

Site Restoration Lump Sum 325,000 1 $25,000 1 $25,000 1 $25,000 1 $25,000 1 $25,000 1 $25,000
Institutional Controls Lump Sum $25.000 1 $25,000 1 $25.000 ] $25,000 1 $25,000 1 $25,000 1 $25,000
SUBTOTAL DIRECT COSTS $985,000 $985,000 $985,000 $1,135,000 §2,185,000 $3,535,000
MISCELLANEOUS SITE COSTS @ 20% $197,000 $197,000 $197,000 $227,000 $437,000 $707,000
TOTAL DIRECT COSTS $1,182,000 $1,182,000 $1,182,000 $1,362,000 $2,622,000 $4,242,000
INDIRECT COSTS
Health & Safety @ 5 °o of Total
Direct Cost $59,100 $59,100 $59,100 $68,100 $131,100 $212.100
Legal, Admunustrative, &
Permitting @ 10 %5 of Total
Direct Cost $118,200 $118,200 $118,200 $136,200 $262,200 $424,200
Engineering @ 0% of Total
Direct Cost $118,200 $118,200 $118,200 $136,200 $262,200 $424 200
Services During Constiuction @
10%0 of Tatal Direct Cost $118,200 $118,200 $118,200 $136,200 $262,200 $124,200
TOTAL INDIRECT COSTS $413,700 $413,700 $413,700 $476,700 $917,700 $1,484,700
PRESENT WORTH OF OPERATION AND MAINTENANCE COSTS

: Cost Present Worth Cost Present Worth Cost  Present Worth Cost Present Worth Cost Present Worth Cost Present Worth
Site Reviews Every 5 Years
Beginning Year 5 $5,000 $10,789 $5,000 $10,789 $5,000 310,789 $5,000 $10,789 $5,000 $10,789 35,000 $10,789
Cap Mamtenance and Monitoning
@ 5 % of Total Direct Cost for 30
Years $59.100 $733.372 $59,1p0 $733,372 | $59.100 $733,372 368,100 $845,053 | $131,100 $1,626,820 | $212,100 $2.631,949
PRESENT WORTH OF OPERATION & MAINTENANCE COSTS $744,160 $744,160 $744,160 §855,841 $1,637,608 32,642,737
TOTAL COST $2,339,860 $2,339,860 $2,339,860 §2,694,531 $5,177,308 $8.369,437
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TABLE 6-10

ALTERNATIVE TCE-1 DETAILED ANALYSIS

MINIMAL ACTION

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Chemical-specific SCGs

The Minimal Action alternative would not comply with ARARs and SCGs.

Action-specific SCGs

The Minimal Action alternative would comply with ARARs and SCGs.

Location-specific SCGs

The Minimal Action alternative would comply with ARARs and SCGs.

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.

Transport of Hazardous Materials

The Minimal Action alternative would not reduce migration of contaminants.

Health Impacts

The Mimimal Action alternative relies on institutional controls, such as deed and land-
strictions, to reduce contaminant €xpo: i

Remedial Actions

Because no remedial actions would be implemented under this alternative, there would
be no adverse effects on the local community from implementing this alternative.

Protection of Workers During
Remedial Actions

No remedial actions would be implemented under this alternative.

Environmental Impacts

.| would be anticipated from the implementation of this alternative.

Because of the lack of environmental receptors, no significant environmental impacts

Time Until Remedial Action
Objectives are Achieved

Unknown. Remedial objectives may never be achieved with the Minimal Action
alternative

sure

risks to human receptors. Potential migration of contaminants would not be reduced.

Adequacy of Controls Institutional controls would effectively reduce the potential for exposure to TCE in site
soils.
Reliability of Controls Institutional controls would effectively reduce the potential for exposure to TCE in site

Treatment Process Used and

None.
Materials Treated
Amount of Hazardous Materials No amount of hazardous material would be destroyed or treated.
Destroyed or Treated

Degree of Expected Reductions in
Toxicity, Mobility or Volume

The Minimal Action alternative would not employ removal or treatment technologies to
address TCE contamination at the Site. No reduction in toxicity, mobility, or volume of
TCE through treatment would be achieved.

Degree to Which Treatment is
| Irreversible

Not applicable.
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TABLE 6-10

ALTERNATIVE TCE-1 DETAILED ANALYSIS

MINIMAL ACTION

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Type and Quantity of Hazardous
Residuals Remaining After
Treatment

Not applicable.

Ability to Construct and Operate the
Technology

Not difficult to institute restrictions.

Reliability of the Technology Based
on its Acceptable Demonstrations

Not applicable.

Ease of Undertaking Additional
Remedial Actions, if necessary

The Minimal Action alternative would not limit or interfere with the ability to
implement or perform future remedial actions.

Consideration

Ability to Monitor Effectiveness of | Not applicable.
Remedy

Availability of Necessary Readily available,
Equipment and Specialists

Timing of New Technology Under | Not applicable.

Net Present Worth Cost

$ 0.04 million
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TABLE 6-11

ALTERNATIVE TCE-1 COST SUMMARY: MINIMAL ACTION

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Item Unit Unit Cost Units Cost
DIRECT COSTS
Institutional Controls Lump Sum $25.000 1 $25.000
TOTAL DIRECT COSTS $25,000
INDIRECT COSTS
Legal, Administrative, & Permitting @ 10 % of
Total Direct Cost $2,500
TOTAL INDIRECT COSTS $2,500
PRESENT WORTH OF OPERATION AND MAINTENANCE COSTS

Cost Present Worth

Site Reviews Everv 5 Years for 30 Years
Beginning Year 5 $5,000 each $10,789
\PRESENT WORTH OF OPERATION & MAINTENANCE COSTS $10,789
TOTAL COST $38,289
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TABLE 6-12

ALTERNATIVE TCE-2 DETAILED ANALYSIS

OFF-SITE TREATMENT AND DISPOSAL

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Chemical-specific SCGs

A cleanup goal of 0.7 mg/kg for TCE would comply with TAGM 4046. Alternate
cleanup goals being considered (e.g., 7 and 70 mg/kg) would be protective of human
health for projected future commercial/industrial property use.

Action-specific SCGs

This alternative would be designed to comply with pertinent action-specific SCGs.

Location-specific SCGs

This alternative would be designed to comply with pertinent location-specific SCGs.

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.

Transport of Hazardous Materials

Soil with TCE concentrations above the cleanup goal would be removed from the site
and disposed off-site, thereby reducing potential for migration. Residual contamination
after soil removal may act as a continuing source for groundwater contamination and
migration.

Health Impacts

This alternative provides protection of human health by achieving remedial action
objectives; soil with TCE concentrations above the cleanup goal would be removed from
the site and disposed off-site.

Protection of Community During
Remedial Actions

Short-term impacts to the community are anticipated during implementation of this
alternative. Community tolerance of nuisance factors, such as dust, noise, and increased
truck traffic (e.g., several hundred truckioads daily for the lower cleanup goals) will be
dependent on the time needed to achieve remedial objectives which varies greatly
depending on the cleanup goal selected. Vapor emissions during excavation may pose
short-term risks to the community.

Transportation of various materials, both hazardous and non-hazardous, would be
required. Appropriate DOT regulations would be followed to reduce potential
€Xposures.

Protection of Workers During
Remedial Actions

The most significant risks to workers during implementation of this alternative would
be associated with the use of heavy machinery, excavation to excessive depths at lower
cleanup levels, and exposure to contaminated soil and vapors during excavation,
transport, and disposal. To minimize these risks, a site-specific Health and Safety Plan
(HASP) would be developed and implemented. Based on contaminant concentrations,
Level C or B protection may be required during excavation of most contaminated areas.
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TABLE 6-12

ALTERNATIVE TCE-2 DETAILED ANALYSIS

OFF-SITE TREATMENT AND DISPOSAL

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.

Time Until Remedial Action
Objectives are Achieved

The time until remedial objectives are achieved varies greatly based on the cleanup goal. |
It is anticipated that cleanup times would range from approximately 12 months to
design, implement, and remediate to a cleanup goal of 0.7 mg/kg (approximately 29,300

Magnitude of Residual Risk

Contaminated soil in excess of the cleanup goal would be transported off-site for
treatment and/or disposal and the excavation would be backfilled with clean fill. The
magnitude of residual risk would be minimal regardiess off the cleanup goal selected,
because each of the cleanup goals being considered is protective of human health for an
industrial/commercial exposure scenario and because excavations would be backfilled
with clean fill. With the exception of cleanup to 0.7 mg/kg which could result in
unrestricted land use, institutional controls would be implemented to restrict future site
use to industrial/commercial applications.

Adequacy of Controls

Transport and off-site treatment/disposal of contaminated soil off-site would materially
reduce the risk of contaminant exposure.

Institutional controls would effectively reduce the potential for non-
industrial/commercial (i.e., residential neighborhoods, schools, daycare centers, etc.)
exposure to TCE in site soils.

Reliability of Controls

Treatment and/or disposal of contaminated soil off-site would permanently eliminate
contaminant non-industrial/commercial (i.e., residential neighborhoods, schools,
daycare centers, etc.) exposure potential at the Site. Institutional controls would
effectively reduce the potential for non-industrial/commercial (i.e., residential
neighborhoods, schools, daycare centers, etc.) exposure to TCE in site soils.

Treatment Process Used and
Materials Treated

Soil would be treated (i.e., incinerated) to meet LDRs prior to disposal..

Amount of Hazardous Materials
Destroyed or Treated

Depending on the cleanup goal selected, a range of approximately 1,200 cy (70 mg/kg)
to 29,300 cy (0.7 mg/kg) of contaminated soil would be treated and/or disposed at an
appropriate off-site TSDF

Degree of Expected Reductions in
Toxicity, Mobility or Volume

Incineration would permanently reduce the toxicity, mobility, and volume of TCE.

Degree to Which Treatment is
Irreversible

Containment of material at an off-site disposal facility is irreversible.
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TABLE 6-12
ALTERNATIVE TCE-2 DETAILED ANALYSIS
OFF-SITE TREATMENT AND DISPOSAL

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Type and Quantity of Hazardous Treated soil, even though it meets LDRYs, is still a RCRC-listed waste and would be
Residuals Remaining After disposed as a hazardous waste. No hazardous residuals would remain on-site.

Ability to Construct and Operate the | Excavation and off-site disposal are relatively straight forward remediation practices,
Technology - however there are some technical challenges with methods of excavation associated
with implementation of lower cleanup goals. Excavation of soil beneath the water table
to depths of up to 24 feet bgs would be required resulting in the need for dewatering and
treatment of collected groundwater. As the depth of the excavation increases,
stabilization of the excavation sidewalls would be required to prevent collapse.

Reliability of the Technology Based | Site preparation and excavation services are well developed, reliable, and readily
on its Acceptable Demonstrations available. Off-site disposal at a licensed facility is a reliable, proven method for
disposing of hazardous wastes.

Ease of Undertaking Additional Coordination with future developers would be required to implement future remedial
Remedial Actions, if necessary actions, if necessary.
Ability to Monitor Effectiveness of | Soil samples would be collected and analyzed during excavation to confirm that soil in
Remedy excess of the cleanup goal has been excavated.

\
Availability of Necessary Local contractors are readily available to conduct site preparation and excavation
Equipment and Specialists activities. Off-site disposal facilities would provide transportation.

The potentially large volume of soil requiring off-site disposal may exceed the available
capacity of nearby TSDFs. It is assumed that TCE at the Site is a RCRA- listed waste
and soil would require disposal in accordance with Land Disposal Restrictions.

Timing of New Technology Under | Excavation and incineration to meet LDRs are established technologies.

Consideration

Net Present Worth Cost for a $ 18.1 million

cleanup goal of 0.7 mg/kg

Net Present Worth Cost for a $ 6.1 million
cleanup goal of 7 mg/kg

Net Present Worth Cost for a $ 0.9 million

cleanup goal of 70 mg/kg
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TABLE 6-13
ALTERNATIVE TCE-2 COST SUMMARY: OFF-SITE DISPOSAL

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

TCE Clean-Up Goal 70 ppm 7 ppm 0.7 ppm

Item Unit Unit Cost Units Cost Units Cost Units Clost
DIRECT COSTS
Mob/Demob Lump Sum $10.000 1 $10,000 1 $10,000 1 $10.000
Site Preparation _ | Lump Sum $10.000 1 $10,000 1 $10,000 1 $10.000
Excavation (above water table) CcYy $10 750 $7.500 3.361 $33.610 7.300 $73,000
Excavation (below water tabie) CY $20 450 $9,000 6.289 $125,780 | 22.000 $440.000
Transport and Disposal
(Hazardous) ) CY $350( 1.200 $420.000| 9,650 $3.377.500{ 29.300 $10.255.000
Treatment System for Excavation
Dewatering Lump Sum $50,000 1 $50.000 1 $50.000 1 $50.000
Treatment and Disposal of
Contaminated Groundwater 1000 gallon $100 25 $2,500 40 $4.000 100 $10.000
Delivery and Placement of
Backfill Material CY $10 1.200 $12,000 9,650 $96,500 | 29,300 $293,000
Site Restoration Lump Sum $25.000 1 $25,000 1 $25,000 ] $25,000
Institutional Controls Lump Sum $25.000 1 $25,000 1 $25.000 1 $25.000
SUBTOTAL DIRECT COSTS $571,000 $3,757,390 $11,191,000
MISCELLANEOUS SITE COSTS @ 20% $114,200 . $751,478 $2,238,200
TOTAL DIRECT COSTS $685,200 $4,508,868 513,429,200

INDIRECT COSTS

Health & Safety i@ 5 o of Total

Direct Cost $34,260 $225,443 $671.,460
Legal. Administrative, &

Permitting (@ 10 % of Total Direct

Cost $68.520 $450.887 $1,342.920

Engineering @ 10% of Total

Direct Cost 368,520 $450,887 $1,342,920

Services During Construction @

10% of Total Direct Cost $68,520 $450,887 $1.342,920

TOTAL INDIRECT COSTS $239,820 $1,578,104 $4,700,220 |

TOTAL COST $925,020 $6,086,972 $18,129,420
11/11/97
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TABLE 6-14

ALTERNATIVE TCE-3 DETAILED ANALYSIS

THERMAL TREATMENT

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Chemical-specific SCGs

A cleanup goal of 0.7 mg/kg for TCE would comply with TAGM 4046. Alternate
cleanup goals being considered (e.g., 7 and 70 mg/kg) would be protective of human
health for projected future commercial/industrial property use. .

Action-specific SCGs

This alternative would be designed to comply with pertinent action-specific SCGs.

Location-specific SCGs

This alternative would be designed to comply with pertinent location-specific SCGs.

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.

Transport of Hazardous Materials

TCE-contaminated soil would be excavated and thermally treated on-site to the cleanup
goal with static piles, thereby mitigating the potential for future migration of
contaminants.

Health Impacts

This alternative provides protection of human health by achieving remedial action
objectives. Soil with TCE concentrations above the cleanup goal would be excavated
and thermally treated on-site.

Protection of Community During
Remedial Actions

Short-term impacts to the community are anticipated during implementation of this
alternative. Community tolerance of nuisance factors, such as dust, noise, and increased
truck traffic will be dependent on the time needed to achieve remedial objectives which
varies greatly depending on the cleanup goal selected. Vapor emissions during
excavation may pose short-term risks to the community.

Transportation of various materials, both hazardous and non-hazardous, would be
required. Appropriate DOT regulations would be followed to reduce potential
exposures.

Protection of Workers During
Remedial Actions

The most significant risks to workers during implementation of this alternative would
be associated with the use of heavy machinery, excavation to excessive depths at lower
cleanup levels, and exposure to contaminated soil and vapors during excavation and
treatment. To minimize these risks, a site-specific Health and Safety Plan (HASP)
would be developed and implemented. Based on contaminant concentrations, Level C or
B protection may be required during excavation of most contaminated areas.

Environmental Impacts

g:\projects\amesstisoilfsitab6-14.doc

Because of the lack of environmental receptors, no significant environmental impacts
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TABLE 6-14
ALTERNATIVE TCE-3 DETAILED ANALYSIS
THERMAL TREATMENT

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Time Until Remedial Action The time until remedial objectives are achieved varies greatly based on the cleanup goal.
Objectives are Achieved It is anticipated that cleanup times would range from greater than 2 years to design,
implement, and remediate to a cleanup goal of 0.1 mg/kg to less than 2 years for a
cleanup goal of 1,000 mg/kg.

Magnitude of Residual Risk Treated soils would be used to backfill the excavations (with the exception of those
containing glass shards which would be disposed off-site as a non-hazardous waste.
Concentrated, condensed organics recovered during treatment would be transported off-
site for further treatment. The magnitude of residual risk would be minimal regardless
of the cleanup goal selected, because each of the cleanup goals being considered is
protective of human health for an industrial/commercial exposure scenario. With the
exception of cleanup to 0.7 mg/kg which could result in unrestricted land use,
institutional controls would be implemented to minimize residual risks by restricting
future site use to industrial/commercial applications.

Adequacy of Controls Thermal desorption would permanently reduce contaminant concentrations to the
cleanup goal because contaminated soil would be removed and treated. Concentrated,
condensed organics recovered during treatment would be transported off-site for further
treatment.

Institutional controls would effectively reduce the potential for non-
industrial/commercial (i.e., residential neighborhoods, schools, daycare centers, etc.)
exposure to TCE in site soils.

Reliability of Controls Thermal treatment and off-site disposal of contaminated soil are reliable, proven
technologies that would permanently eliminate contaminant exposure potential at the
Site. Institutional controls would effectively reduce the potential for non-
industrial/commercial (i.e., residential neighborhoods, schools, daycare centers, etc.)
exposure to TCE in site soils.

Treatment Pfoccss Uscd and‘ On-site thermal treatment would be used to recover TCE from excavated soil containing
Materials Treated TCE above the cleanup goal.
Off-site landfilling is a containment technology which would control the mobility of
contaminants.
Amount of Hazardous Materials Depending on the cleanup goal selected, a range of approximately 29,300 cubic yards
Destroyed or Treated (cy) (70 mg/kg) to 1,200 cy (0.7 mg/kg) of contaminated soil would be treated on-site by

thermal desorption. The amount of TCE recovered would vary based on the cleanup-
goal selected however, a large percentage of the total TCE on Site would be recovered
at the higher cleanup goals which would target the most contaminated areas.
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TABLE 6-14

ALTERNATIVE TCE-3 DETAILED ANALYSIS

THERMAL TREATMENT

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Degree of Expected Reductions in
Toxicity, Mobility or Volume

The miobility and toxicity of TCE in soil would be reduced by the thermal treatment
process. Additionally, the volume of TCE would be reduced from potentially large
volumes of soil to a significantly smaller volume of condensed organics. Condensed
organics would be transported off-site for treatment (i.c., incineration) which would
permanently reduce the toxicity, mobility, and volume.

Degree to Which Treatment is
Irreversible

Because thermal treatment separates TCE from soil, treatment is permanent.

Type and Quantity of Hazardous
Residuals Remaining After
Treatment

Treated soil would be returned to the excavation. Concentrated, condensed organics
recovered during treatment would be transported off-site for treatment. If necessary,
activated carbon used for off-gas treatment would be regenerated or disposed off-site.

lementabilit

Ability to Construct and Operate the
Technology

Several vendors have developed mobile thermal desorption units to treat organic
contaminants. Construction and operation of the treatment unit would be performed by
the vendor. In order to achieve lower cleanup goals, each batch of soil may need to be
treated multiple times which could significantly increase overall operation time.

Excavation and off-site disposal are relatively straight forward remediation practices,
however there are some technical challenges with methods of excavation associated
with implementation of lower cleanup goals. Excavation of soil beneath the water table
to depths of up to 24 feet bgs would be required resulting in the need for dewatering and
treatment of collected groundwater. As the depth of the excavation increases,
stabilization of the excavation sidewalls would be required to prevent collapse.

Reliability of the Technology Based
on its Acceptable Demonstrations

Thermal desorption has been demonstrated full-scale to remediate organic-
contaminated soil. Site preparation and excavation services are well developed,
reliable, and readily available. Off-site disposal at a licensed facility is a reliable,
proven method for disposing of contaminated wastes.

Ease of Undertaking Additional
Remedial Actions, if necessary

Coordination with future developers would be required to implement future remedial
actions, if necessary.

Ability to Monitor Effectiveness of
Remedy

Soil samples would be collected and analyzed during excavation to confirm that soil in
excess of the cleanup goal has been excavated.

Monitoring of the treatment process would be conducted including pre-treatment and
post-treatment soil sampling and air monitoring.

Availability of Necessary
Equipment and Specialists

Several vendors have developed mobile thermal desorption units to treat organic
contaminants. Local contractors are readily available to conduct site preparation and
excavation activities. Off-site disposal facilities would provide transportation.

Timing of New Technology Under
Consideration

Thermal desorption is a full-scale treatment technology for organics.
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TABLE 6-14
ALTERNATIVE TCE-3 DETAILED ANALYSIS
THERMAL TREATMENT

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Net Present Worth Cost for a $ 8.7 million
cleanup goal of 0.7 mg/kg
Net Present Worth Cost for a $ 3.0million
cleanup goal of 7 mg/kg
Net Present Worth Cost for a $ 0.6 million
cleanup goal of 70 mg/kg (plus the
lass shards)
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TABLE 6-15
ALTERNATIVE TCE - 3 COST SUMMARY: LTTD

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

TCE Clean-Up Goal 70 ppm 7 ppm 0.7 ppm

Item Unit Unit Cost Units Cost Units Cost Units Clost
DIRECT COSTS
Mob/Demob Lump Sum $25.000 1 $25.000 1 $25.000 1 $25.000
Site Preparation Lump Sum $10,000 1 $10.000 1 $10.000 1 $10.000
Excavation (above water table) CcY $10 750 $7.500 3,361 $33.610 7.300 $73.000
Excavation (below water table) cYy $20 450 $9.000 6,289 $125.780 | 22,000 $440,000
LTTD Treatment (Static Pile) CY 3150 1,200 $180,000 9.650 $1.447.500 | 29,300 $4,395,000
Treatment Svstem for Excavation
Dewatering Lump Sum $50,000 1 $50,000 1 $50,000 1 $50.000
Treatment and Disposal of
Contaminated Ground water 1000 gallon $100 25 $2.500 40 $4.000 100 $10.000
Placement of Treated Material CY $10 1.200 $12.000 9,650 $96.500 | 29.300 $293.000
Site Restoration Lump Sum $25.000 1 $25.000 1 $25.000 1 $25,000
Institutional Controls Lump Sum $25.000 1 $25.000 1 $25,000 1 $25.000
SUBTOTAL DIRECT COSTS $346,000 $1,842,390 $5,346,000
MISCELLANEOUS SITE COSTS @ 20% $69,200 §368,478 $1,069,200
TOTAL DIRECT COSTS $415,200 $2,210,868 $6,415,200

INDIRECT COSTS

Health & Safety @ 5 % of Total
Direct Cost $20,760 $110,543 $320.760
Legal. Administrative. &
Permitting @ 10 % of Total Direct -

Cost $41,520 $221,087 $641,520
Engineering (@ 10% of Total

Direct Cost $41.520 $221.087 $641.520
Services During Construction @

10%0 of Total Direct Cost $41.520 $221.087 $641.520
TOTAL INDIRECT COSTS - $145,320 $773,804 $2,245,320
TOTAL COST $560,520 $2,984,672 $8,660,520

11197
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TABLE 6-16

ALTERNATIVE TCE-4 DETAILED ANALYSIS

CAP

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

EW:

Chemical-specific SCGs

A cleanup goal of 0.7 mg/kg for TCE would comply with TAGM 4046. Alternate
cleanup goals being considered (e.g., 7 and 70 mg/kg) would be protective of human
health for projected future industrial/commercial property use.

Action-specific SCGs

This alternative would be designed to comply with pertinent action-specific SCGs
including design and construction of a cover system which would meet the performance
criteria set forth under NYSWR (6 NYCRR Part 360).

Location-specific SCGs

This alternative would be designed to comply with pertinent location-specific SCGs.

Environmental Impacts

Because of the lack of environmental receptors, no significant adverse environmental
impacts would be anticipated from the implementation of this alternative. A top
vegetative cover layer of the cover system may provide a future habitat.

Transport of Hazardous Materials

Soil with TCE concentrations above the cleanup goal would be consolidated beneath the
cap. However based on the relatively small areal extent of the contamination and cap
(i.e., less than 0.75 acre) and the amount of TCE contamination in soils beneath the
water table, minimal reduction in contaminant migration is anticipated.

|
ﬁ{ealth Impacts

This alternative provides protection of human health by complying with the NYSWR
and would isolate contaminated soils and eliminate potential for direct exposure. This
alternative would not be effective in preventing on-site TCE contamination from being a
continued source to groundwater. Institutional controls would be implemented to
reduce contaminant exposure risks.

Protection of Community During
Remedial Actions

Short-term impacts to the community are anticipated during implementation of this
alternative. Community tolerance of nuisance factors, such as dust, noise, and increased
truck traffic will be dependent on the time needed to achieve remedial objectives which
varies depending on the cleanup goal selected and size of cap being constructed.

Protection of Workers During
Remedial Actions

The most significant risks to workers during implementation of this alternative would
be associated with the use of heavy machinery during construction. To minimize these
risks, a site-specific Health and Safety Plan (HASP) would be developed and
implemented.

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.
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TABLE 6-16

ALTERNATIVE TCE-4 DETAILED ANALYSIS

CAP

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Time Until Remedial Action
Objectives are Achieved

Approximately 6 months would be required to design, and construct a 0.75 acre cap or
smaller.

Because untreated soil would remain on-site, installation of a cover system would not be
considered a permanent remedy, however it would isolate the contaminated soil from
potential exposure and would provide some reduction of infiltration and migration of
contaminants. Institutional controls would be implemented to minimize risks by
restricting future site use to industrial/commercial applications.

Adequacy of Controls

Contaminated soil would remain on-site but would be isolated from potential receptors
by a cover system. A cover system would not provide adequate containment and it is
likely that deeper TCE contaminated soils would be a continuing source of
contamination to groundwater. Institutional controls would effectively reduce the
potential for non-industrial/commercial (i.e., residential neighborhoods, schools,
daycare centers, etc.) exposure to TCE in site soils.

Reliability of Controls

The cover system would be inspected and maintained to ensure continued isolation of
contaminated soil. A cover system would not reliably control migration of
contaminants since soil contamination is present in the saturated zone.. Institutional
controls would effectively reduce the potential for non-industrial/commercial (i.e.,
residential neighborhoods, schools, daycare centers, etc.) exposure to TCE in site soils.

Materials Treated

Treatment is not a principle element of this alternative.

A cover system would isolate contaminated soil from potential receptors and would
provide some reduction to the mobility of contaminants.

Amount of Hazardous Materials
Destroyed or Treated

No amount of hazardous material would be destroyed or treated.

Degree of Expected Reductions in
Toxicity, Mobility or Volume

No reduction in toxicity, mobility, or volume of TCE through treatment would be
achieved.

A cover system would provide some reduction to the mobility of contaminants.

Degree to Which Treatment 1s
Irreversible

Not applicable.

Type and Quantity of Hazardous
Residuals Remaining After
Treatment

Soil in excess of the cleanup goal would remain on-site beneath a low permeability
cover system.
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TABLE 6-16

ALTERNATIVE TCE-4 DETAILED ANALYSIS

CAP

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Ability to Construct and Operate the
Technology )

Construction of a low-permeability cover system is a well-developed technology and has
been used at numerous hazardous and municipal landfills.

Reliability of the Technology Based
on its Acceptable Demonstrations

Techniques used for cap construction are well developed, reliable, and readily available.

Ease of Undertaking Additional
Remedial Actions, if necessary

Care would need to be taken when implementing future remedial actions so as to not
damage or compromise the integrity of the cover system.

Ability to Monitor Effectiveness of
Remedy

A long-term monitoring program would be implemented to monitor the effectiveness of
the remedy and would involve periodic sampling of soil gas and groundwater.

Availability of Necessary
Equipment and Specialists

Contractors to perform construction services are readily available, and several could be
included in a competitive bid process.

Timing of New Technology Under
Consideration

Cover system construction is a proven technology.

Net Present Worth Cost for a $ 1.0 miliion
cleanup goal of 0.7 mg/kg
Net Present Worth Cost for a $ 0.7 million
| cleanup goal of 7 mg/kg
Net Present Worth Cost for a $ 0.3 million
cleanup goal of 70 mg/kg
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Evaluation of On-Site Remedial Alternatives

TABLE 6-17
ALTERNATIVE TCE-4 COST SUMMARY: CAP

Taylor Instruments Site, Rochester, New York

TCE Clean-Up Goal 70 ppm 7 ppm 0.7 ppm
Item Unit Unit Cost Units Cost Units Cost Units Cost

DIRECT COSTS
Mob/Demob Lump Sum 325,000 1 $25.000 1 $25.000 1 $25.000
Site Preparation Lump Sum $10,000 1 $10.000 1 $10.000 1 $10.000
Instaliation of NYSWR Cap acre $450.000 0.1 $45,000 0.5 $225,000 0.75 $337.500
Site Restoration Lump Sum $25.000 1 $25.000 1 $25.000 1 $25.000
[nstitutional Controls Lump Sum $25,000 1 $25,000 1 $25.000 1 $25,000
SUBTOTAL DIRECT COSTS $130,000 $310,000 $422,500
MISCELLANEOUS SITE COSTS @ 20% $26,000 562,000 $84,500
TOTAL DIRECT COSTS $156,000 $372,000 $507,000
INDIRECT COSTS
Health & Safety @ S % of Total
Direct Cost $7.800 $18.600 $25,350
Legal, Administrative, &
Permitting ‘@ 10 % of Total Direct
Cost $15.600 $37.200 $50.700
Enginecring @ 10% of Total
Direct Cost $15,600 $37.200 $50,700
Services During Construction (@
10%0 of Total Direct Cost $15.600 $37.200 $50,700
TOTAL INDIRECT COSTS $54,600 $130,200 $177,450
PRESENT WORTH OF OPERATION AND MAINTENANCE COSTS

Cost Present Worth Cost Present Worth Cost Present Worth
Site Reviews Every S Years
Beginming Year 5 $5.000 each $10.789 | 5,000 cach $10,789 | 5,000 each $10,789
Cap Maintenance and Monitoring
@ S %0 of Total Direct Cost for 30
Years $7.800 $96,790 $18,600 $230.807 $25,350 $314,568
PRESENT WORTH OF OPERATION & MAINTENANCE COSTS 5107,579 $241,596 $325,357
TOTAL COST $318,179 $743,796 $1,009,807
\
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TABLE 6-18

ALTERNATIVE TCE-S DETAILED ANALYSIS

SOIL VAPOR EXTRACTION

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Chemical-specific SCGs

A cleanup goal of 0.7 mg/kg for TCE would comply with TAGM 4046. Alternate
cleanup goals being considered (e.g., 7 and 70 mg/kg) would be protective of human
health for projected future commercial/industrial property use.

Action-specific SCGs

This alternative would be designed to comply with pertinent action-specific SCGs.

Location-specific SCGs

This alternative would be designed to comply with pertinent location-specific SCGs.

Environmental Impacts

Because of the lack of environmental receptors, no significant adverse environmental
impacts would be anticipated from the implementation of this alternative. VER
groundwater capture further reduces the potential for contaminant migration.

Transport of Hazardous Materials

Soil vapor extraction, potentially enhanced with VER, would be used to reduce TCE
concentrations to below the cleanup goal, thereby minimizing potential contaminant
migration.

Health Impacts

This alternative provides protection of human health by reducing TCE concentrations to
below the cleanup goal. In combination with institutional controls, would reduce
contaminant exposure risks.

Protection of Community During
Remedial Actions

Minimal short-term impacts to the community are anticipated during implementation of
this alternative. Off-gases will be monitored after treatment and prior to discharge to
the atmosphere.

Protection of Workers During
Remedial Actions

The most significant risks to workers during implementation of this alternative would
be associated with the use of heavy machinery and exposure to contaminated soil during
construction and operation. To minimize these risks, a site-specific Health and Safety
Plan (HASP) would be developed and implemented.

Environmental Impacts

Because of the lack of environmental receptors, no significant environmental impacts
would be anticipated from the implementation of this alternative.

Time Until Remedial Action
Objectives are Achieved

The time until remedial objectives are achieved varies based on the cleanup goal. Itis
anticipated that cleanup times would be greater than 2 years to design, construct, and
remediate to any of cleanup goals evaluated.
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TABLE 6-18

ALTERNATIVE TCE-S DETAILED ANALYSIS

SOIL VAPOR EXTRACTION

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

ot

Magmtude 6f Residual Risk

| The magnitude of residual risk would be minimal regardless of the cleanup goal

Because this remedial alternative treats contaminated soil in-situ, treated soils would
continue to remain in place. Contaminants recovered from the vapor (and potentially
water using VER) extraction would be transported off-site for treatment and/or disposal.

selected, because each of the cleanup goals being considered is protective of human
health for an industrial/commercial exposure scenario. With the exception of cleanup to
0.7 mg/kg which could result in unrestricted land use, institutional controls would be
implemented to minimize residual risks by restricting future site use to
industrial/commercial applications.

Adequacy of Controls

SVE/VER would permanently reduce contaminant concentrations to the cleanup goal.
Contaminants recovered during treatment would be transported off-site for treatment
and/or disposal. Institutional controls would effectively reduce the potential for non-
industrial/commercial (i.e., residential neighborhoods, schools, daycare centers, etc.)
exposure to TCE in site soils.

Reliability of Controls

SVE is reliable, proven technology that would permanently eliminate contaminant
exposure potential at the Site. The treatment system would be monitored and
maintained to ensure compliance with performance goals. Institutional controls would
effectively reduce the potential for non-industrial/commercial (i.e., residential
neighborhoods, schools, daycare centers, etc.) exposure to TCE in site soils.

Treatment Process Used and
Materials Treated

SVE (and potentially VER to enhance performance) would be used to permanently
reduce TCE concentrations in-situ to below the cleanup goal.

Amount of Hazardous Materials
Destroyed or Treated

The amount of TCE recovered would vary based on cleanup-goal. Longer treatment
times would be required for effective treatment to lower cleanup goals.

Degree of Expected Reductions in
Toxicity, Mobility or Volume

The mobility and toxicity of TCE in soil would be reduced by SVE/VER. Additionally,
the volume of TCE would be reduced from potentially large volumes of soil to a
significantly smaller volume of recovered organics

Degree to Which Treatment is
Irreversible

Because SVE/VER separates TCE from soil, treatment is permanent.

Type and Quantity of Hazardous
Residuals Remaining After
» Treatment

The amount of activated carbon used to recover organics from the off-gases would
depend on the cleanup goal.

nstruct and Operate the
Technology

Construction of a SVE treatment system is a well-developed technology and has been
used at numerous hazardous waste sites. ____
- &t 10
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TABLE 6-18

ALTERNATIVE TCE-S DETAILED ANALYSIS

SOIL VAPOR EXTRACTION

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

Reliability of the Technology Based
on its Acceptable Demonstrations

SVE is well developed, reliable, and readily available. Lower cleanup goals (e.g., 0.7
mg/kg) may be more difficult to achieve and require longer treatment times. Pilot-
testing would be required to properly design the SVE system and evaluate VER.

‘Ease of Undertaking Additional
Remedial Actions, if necessary

Care would need to be taken when implementing future remedial actions so as to not
interfere with or compromise the integrity of the treatment system.

Ability to Monitor Effectiveness of
Remedy

A monitoring program would be implemented to monitor the effectiveness and removal
rates. Monitoring would involve periodic sampling of air and soil.

Availability of Necessary
Equipment and Specialists

Contractors to perform construction services are readily available, and several could be
included in a competitive bid process.

Timing of New Technology Under

SVE is a proven technology.

v Net Present Worth ‘Cost for. a

$ 3.5 million
cleanup goal of 0.7 mg/kg
Net Present Worth Cost for a $ 1.6 million
cleanup goal of 7 mg/kg
Net Present Worth Cost for a $ 1.1 million
cleanup goal of 70 mg/kg
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TABLE 6-19

ALTERNATIVE TCE-5 COST SUMMARY: SVE / VER

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

TCE Ciean-Up Goal 70 ppm 7 ppm 0.7 ppm
Item Unit Unit Cost Units Cost Units Cost Units Cost

DIRECT COSTS

Pilot Study / Additional Soil .
Characterization Lump Sum  $100,000 1 $100,000 1 $100,000 1 $100,000
Mob/Demob Lump Sum $10.000 1 $10.000 1 $10.000 1 $10,000
Site Preparation Lump Sum $25.000 1 $25,000 1 $25.000 1 $25.000
Install SVE /VER Extraction

Wells each $5.000 6 $30.000 15 $75.000 30 $150,000
SVE Treatment System Lump Sum $120,000 1 $120,000 1 $120,000 1 $120,000
Water Treatment System Lump Sum  $100,000 1 $100,000 1 $100,000 1 $100,000
Site Restoration Lump Sum $25.000 1 $25.000 1 $25,000 1 $25,000
Institutional Controls Lump Sum $25.000 1 $25,000 1 $25.000 1 $25.000
SUBTOTAL DIRECT COSTS $410,000 $455,000 $530,000
MISCELLANEOUS SITE COSTS @ 20% $82,000 $91,000 $106,000
TOTAL DIRECT COSTS $492,000 $546,000 $636,000
INDIRECT COSTS

Health & Safety 1@ 5 % of Total

Direct Cost $24,600 $27,300 $31.800
Legal. Administrative, &

Permitting (@ 10 % of Total Direct

Cost $49.200 $54.600 $63.600
Engineering (@ 20% of Total

Direct Cost $98.400 $109,200 $127.200
Services During Construction (@)

10% of Total Direct Cost $49.200 $54.600 $63.600
TOTAL INDIRECT COSTS $221,400 $245,700 $286.200
PRESENT WORTH OF OPERATION AND MAINTENANCE COSTS

Cost Present Worth* Cost Present Worth* Cost Present Worth*

Site Review Year § $5.000 $3,565 $5,000 $3.565 $5.000 $3.565
VER Groundwater Treatment $105,000 $189.840 | $210,000 $551,103 | $520.000 $2.132,104
SVE Carbon Usage $96.000 $173.568 $96.000 $251,933 $96.000 $393,619
Annual Treatment System

Evaluation $7.500 $13.560 $7,500 $19.682 $7,.500 $30,752
PRESENT WORTH OF OPERATION & MAINTENANCE COSTS $380,533 $826,283 $2,560,040
TOTAL COST $1,093,933 $1,617,983 $3,482,240
Notes: * Operational period of 2 years estimated for 70 ppm TCE clean-up level.

Operational period of 3 years estimated for 7 ppm TCE clean-up level.
Operational period of 5 years estimated for 0.7 ppm TCE clean-up level.
11711797
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COMPARATIVE ANALYSIS OF MERCURY REMEDIAL ALTERNATIVES
FOR CLEANUP GOAL OF 0.1 MG/KG

TABLE 7-1

Evaluation of On-Site Remedial Alternatives

Taylor Instruments Site, Rochester, New York

ARARs and New York
SCGs

Would not comply with SCGs.

Complies with TAGM 4046,
Would be designed in
accordance with applicable
action and location-specific
requirements.

Complies with TAGM 4046.
Would be designed in
accordance with applicable
action and location-specific
requirements.

Complies with TAGM 4046.
Would be designed in
accordance with applicable
action and location-specific
requirements.

Protection of Human
Health and the
Environment

Would not be protective of
human health. No
environmental receptors
identified.

Protective of human health by
removing contaminated soil
from the Site. No
environmental receptors
identified.

Protective of human health by
treating contaminated soil to
below the cleanup goal. No
environmental receptors
identified.

Protective of human health by
isolating contaminated soil from
potential receptors. No
environmental receptors
identified.

Short-term Impacts and
Effectiveness

No short-term impacts.

Nuisance factors include dust,
noise, and increased truck
traffic. Dust suppression and air
monitoring would be performed
to monitor mercury vapors.
Estimated time to design,
implement, and remediate is
greater than 2 years.

Nuisance factors include dust,
noise, and increased truck
traffic. Dust suppression and air
monitoring would be performed
to monitor mercury vapors.
Estimated time to design,
implement, and remediate is
greater than 5 years.

Nuisance factors include dust,
noise, and increased truck
traffic. Dust suppression and air
monitoring would be performed
to Monitor mercury vapors.
Estimated time to complete is
less than 1 year.

Mobility, or Volume

mobility or volume would occur
through treatment. Landfilling
would slightly reduce
contaminant mability. No
hazardous residuals would

Long-term Effectiveness | Not applicable. Would permanently eliminate Thermal treatment is a Not considered a permanent
and Permanence exposure to mercury permanent remedy, however remedy but would be inspected
concentrations above the may be ineffective at achieving | and maintained to ensure
cleanup goal. cleanup goal 0.1 mg/kg. continued isolation of
contaminated soil.
Reduction of Toxicity, Not applicable. No reduction of toxicity, Reduction of toxicity, mobility, | No reduction of toxicity,

and volume would occur
through thermal treatment.
Treated soil would be used to
backfill excavations.

mobility or volume would occur
through treatment. Cap would
slightly reduce contaminant
mobility. Contaminated soil
above cleanup goal would

g:\projects\amesst\soilfs\tab7-1.doc
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TABLE 7-1
COMPARATIVE ANALYSIS OF MERCURY REMEDIAL ALTERNATIVES
FOR CLEANUP GOAL OF 0.1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

g:\projects\amesst\soilfs\tab7-1.doc

al

remain on-site. remain on-site.

Implementability Institutional controls would be Excessive contaminated soil Excessive contaminated soil Would be relatively easy to
relatively easy to implement. volumes, areal extent of volumes, areal extent of implement.

excavation, and depth of excavation, and depth of

excavation make this alternative | excavation make this alternative

very difficult to implement. very difficult to implement.

Dewatering and shoring/bracing | Dewatering and shoring/bracing

would be required. May exceed | would be required. Only a small

the available capacity of nearby | number of vendors are

landfills. experienced with thermally

treating and recovering mercury.
Cost $0.04 million $ 39.5 million $ 124.3 million $ 8.4 million
11/11/97
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TABLE 7-2
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 0.1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

ANALYSIS FACTOR

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 0.1 mg/kg)

BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
NEW YORK STATE STANDARDS, CRITERIA AND GUIDELINES

(Relative Weight = 10)

1. Compliance with chemical- |[Meets chemical specific SCGs such as Yes=4 0 4 4 0
specific SCGs. groundwater standards. No =0

2. Compliance with action- Meets SCGs such as technology standards Yes=3 3 3 3 3
specific SCGs. for incineration or landfill. No =0

Compliance with location- |Meets location-specific SCGs such as Yes=3 3 3 3 3
specific SCGs. Freshwater Wetlands Act. No =0

TOTAL (Maximum = 10) 6 10 10 6

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

(Relative Weight = 20)

RS

. Use of the site after

remediation.
TOTAL (Maximum = 20)

Human health and the
environment exposure atter
remediation.

Subtotal (maximum = 10)

Unrestricted use of the land and water. Yes =20 0 0 0 0
No =0

(If answer is yes, go to next analysis

factor.)

(1) Is the exposure to contaminants via air Yes=3 0 3 3 3

route acceptable? No =0

(1) Is the exposure to contaminants via Yes =4 4 4 4 4

groundwater/surface water acceptable? No =0

() Is the exposure to contaminants via Yes=3 0 3 3 3

sediments/soil acceptable? No =

3. Magnitude of residual public|(1) Health nsk <1 in 1,000,000 Yes =5 0 5 5 5
health risks after the No =0
remediation.
(11) Healthrisk <1 in 100,000 Yes =2 0 NA NA NA
No =0
Subtotal (maximum = 5)
11/11/97
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TABLE 7-2
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 0.1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 0.1 mg/kg)

ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
. Magnitude of residual (1) Less than acceptable. =5 5 5 5 5
environmental risks after (i) Slightly greater than acceptable. =3
the remediation. (111) Significant risk still exists. =0

Subtotal (maximum = 5)

TOTAL (Maximum = 20) 9 20 20 20

SHORT-TERM EFFECTIVENESS
{Relative Weight = 10)

. Protection of community a) Are there significant short-term risks to Yes=0 4 0 0 4
during remedial actions. the community that must be addressed? No =4

(If the answer is no, go to Factor 2.)

b) Can the risk be easily controlled? Yes =1 NA 1 1 NA
No =0
¢) Does the mitigative etfort to control risk Yes =0 NA 0 0 NA
impact the community lifestyle? No =2 3
Subtotal (maximum = 4)
. Environmental impacts. a) Are there significant short-term risks to Yes =0 4 4 4 4
the environument that must be addressed? No =

(f the answer is no, go to Factor 3.)
b) Are the available mitigative measures Yes =3 NA NA NA NA
reliable to minimize potential impacts? No =0
Subtotal (maximum = 4)

11/11/97
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TABLE 7-2
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 0.1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 0.1 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
3. Time to implement the a) What 1s the required time to implement <2 years = | 1 0 0 1
remedy. - [the remedy? >2vyears =0
b) Required duration of the mitigative effort <2 vyears = | 1 0 0 1
: to control short-term risk? > 2 years = 0
Subtotal (maximum = 2)
TOTAL (Maximum = 10) 10 5 5 10

LONG-TERM EFFECTIVENESS AND PERMANENCE

(Relative Weight = 15)

(¥

. On-site or off-site

treatment or land disposal.
Subtotal (maximum = 3)
Permanence of the remedial
altermative.

Subtotal (maximum = 3)
Lifetime of remedial

actions.

Subtotal (maximum = 3)

* On-site treatment 7 =3 0 0 3 0
* Off-site treatment =1

* On-site or off-site land disposal =0

* Will the remedy be classified as Yes =3 0 0 3 0
permanent in accordance with Section No =0

2.1(a), (b), or (¢)?
(If the answer is yes, go to Factor 4.)

* Expected lifetime or duration of 25-30 years = 3 3 3 NA 3
effectiveness of the remedy. 20-25 years = 2
15-20 years = 1

<15 years =0

4. Quantity and nature of (1) Quantity of untreated hazardous None =3 0 3 3 0
waste or residual left at the |waste left at the site. <25% =2
site after remediation. 25-50% =1
>50% =0
(11) Is there treated residual left at the site? Yes=0 2 2 0 2
’ No =
(If the answer is no, go to Factor 5.)
(1) Is the treated residual toxic? Yes =0 NA NA 1 NA
No =1
11/11/97
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TABLE 7-2
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 0.1 MG/KG

Evaluation of On-Site Remedial Alternatives

Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 0.1 mg/kg)

ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-H
DETAILED ANALYSIS
(iv) Is the treated residual mobile? Yes=0 NA NA 1 NA
No =1
Subtotal (maximum = 5)
5. Adequacy and reliability (1) Operation and maintenance required <5 vyears =1 1 1 1 1
ot controls. for a period of: > 5 years =0
(11) Are environmental controls required as Yes=0 0 ] L 0
a part of the remedy to handle potential No =1
problems?
(If the answer is no, go to "iv'".)
(1) Degree of confidence that controls can Moderate to very 0 NA NA 1
adequately handle potential confident = 1
problems. Somewhat to not
confident = 0
(1v) Relative degree of long-term Minimum = 2 0 1 1 1
monitoring required Moderate = 1
(compare with other remedial Extensive = 0
alternatives)
Subtotal (maximum = 4)
TOTAL (Maximum = 15) 6 11 14 8
REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
(Relative Weight = 15)
1. Volume of hazardous (1) Quantity of hazardous waste 99-100% = 8 NA NA 7 NA
waste reduced (reduction destroyed or treated. 90-99% =7
in volume or toxicity). Immobilization technologies do not score 80-90% =06
If Factor 1 is not under Factor 1. 60-80% =4
applicable, go to Factor 2.) 40-60% =2
20-40% =1
<20% =0
11/11/97
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TABLE 7-2
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 0.1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 0.1 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-
‘DETAILED ANALYSIS
(11) Are there untreated or concentrated Yes=0 NA NA 0 NA
hazardous waste produced as a result of (1)? No =2
If answer is no, go to Factor 2.
(111) After remediation, how is the untreated, Off-site land NA NA 1 NA
residual hazardous waste disposal =0
material disposed? Onssite land
disposal = |
Subtotal (maximum = 10) Off-site destruction
If subtotal = 10, go to or treatment = 2
Factor 3.
. Reduction in mobility of (1) Quality of Available Wastes 90-100% =2 NA 2 NA 2
hazardous waste. Immobilized After 60-90% =1
If Factor 2 is not Destruction/Treatment. <60% =0
applicable, go to Factor 3.
(i1) Method of Immobilization NA 0 NA 0
- Reduced mobility by containment =0
- Reduced mobility by alternative 3
treatment technologies
Subtotal (maximum = §)
. lrreversibility of the Completely irreversible. =5 NA 5 5 3
destruction or treatment or  |Irreversible for most of the hazardous =3
immobilization of constituents.
hazardous waste. Irreversible for only some of the hazardous =2
constituents.
Reversible for most of the hazardous =0
constituents.
Subtotal (maximum = 5)
TOTAL (Maximum = 15) 0 7 13 5
11117197
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TABLE 7-2
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 0.1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

SCORING.NLSHG @ 0.1

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 0.1 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
IMPLEMENTABILITY
(Relative Weight = 15)
. Technical Feasibility
a. Ability to construct (1) Not difficult to construct. No =3 3 1 1 3
technology. uncertainties in construction.
(11) Somewhat difficult to construct. No =2
uncertainties in construction.
(1) Very difficult to construct and/or =1
significant uncertainties in construction. ’
b. Reliability of technology [(1) Very reliable in meeting the specified =3 NA 3 2 3
process efficiencies or performance goals.
(11) Somewhat reliable in meeting the =2
specified process efficiencies or performance
goals.
¢. Schedule of delavs due  {(1) Unlikely = 2 ] ] 2
to technical problems. (1) Somewhat likely =1
d. Need of undertaking (1) No future remedial actions may be =2 1 2 2 2
additional remedial action, iflanticipated.
necessary.
(1) Some future remedial actions may be =1
necessary.
Subtotal (maximum = 10)
. Administrative Feasibility
a. Coordination with other (1) Minimal coordination is required. =2 2 2 0 2
agencies. (11) Required coordination is normal. =1
(111) Extensive coordination is required. =0
Subtotal (maximum = 2)
11/11/97
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TABLE 7-2
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 0.1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 0.1 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
. Availability of Services and
Materials
a. Availability of (1) Are technologies under consideration Yes =1 1 1 1 1
prospective technologies. generally commercially available for the site- No=0
specific contamination?
(1) Will more than one vendor be available Yes = NA 1 0 1
to provide a competitive bid? No =0
b. Availability of necessary (1) Additional equipment and specialists Yes =1 NA 1 0 1
equipment and specialists.  |may be available without significant delay. No=0
Subtotal (maximum = 3)
TOTAL (Maximum = 15) 9 12 7 15
COST
(Relative Weight = 15)
Present Worth Cost Total Present Worth (millions) 0.04 385 124.3 84
Cost scores were assigned using the 15 0 0 7

equation: 15 - Alternative Cost in $MM.
Alternatives with costs from $15 to $20
MM were assigned a score of 1.
Alternatives with costs above $ 20 MM
were assigned a score of 0.

TOTAL (Maximum = 15) 15 0 0 7

11/11/97
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TABLE 7-2
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 0.1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 0.1 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HGH
DETAILED ANALYSIS
SUMMARY OF FACTORS
Compliance with ARARs and SCGs (max = 10) 6 10 10 6
Protection of Public Health and the Environment (max = 20) 9 20 20 20
Short-term Impacts and Effectiveness (max = 10) 10 5 5 10
Long-term Effectiveness and Permanence (max = 15) 6 11 14 8
Reduction of Toxicity, Mobulity, or Volume (max = 15) 0 7 13 5
Limplementability (max = 15) 9 12 7 15
Cost (max = 15) 15 0 0 7
TOTAL (max = 100) S5 65 69 71
NOTES:

Altemative HG-1: Minimal Action
Alternative HG-2: Off-Site Disposal
Alternative HG-3: Thermal Treatment
Altemative HG-4: Cover System

SCORING.XLS/HG @ 0.1
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COMPARATIVE ANALYSIS OF MERCURY REMEDIAL ALTERNATIVES
FOR CLEANUP GOAL OF 1 MG/KG

TABLE 7-3

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

11t M 10 g ganup o MK
Compliance with Would not comply with TAGM | Would not comply with TAGM | Would not comply with TAGM
ARARSs and New York 4046. Would be designed in 4046. Would be designed in 4046. Would be designed in

SCGs

accordance with applicable
action and location-specific
requirements.

accordance with applicable
action and location-specific
requirements.

accordance with applicable
action and location-specific
requirements.

Protection of Human
Health and the
Environment

Would not be protective of
human health. No
environmental receptors
identified.

Protective of human health by
removing contaminated soil
from the Site. No
environmental receptors
identified.

Protective of human health by
treating contaminated soil to
below the cleanup goal. No
environmental receptors
identified.

Protective of human health by
isolating contaminated soil from
potential receptors. No
environmental receptors
identified.

| Short-term Impacts and | No short-term impacts.

Effectiveness

Nuisance factors include dust,
noise, and increased truck
traffic. Dust suppression and air
monitoring would be performed
to monitor mercury vapors.
Estimated time to design,
implement, and remediate is
greater than 2 years.

Nuisance factors include dust,
noise, and increased truck
traffic. Dust suppression and air
monitoring would be performed
to monitor mercury vapors.
Estimated time to design,
implement, and remediate is
greater than 5 years.

Nuisance factors include dust,
noise, and increased truck
traffic. Dust suppression and air
monitoring would be performed
to monitor mercury vapors.
Estimated time to complete is
less than 1 year.

Long-term Effectiveness | Not applicable.

and Permanence

Would permanently eliminate
exposure to mercury
concentrations above the
cleanup goal.

Thermal treatment is a
permanent remedy, however
may be ineffective at achieving
cleanup goal of 1 mg/kg.

Not considered a permanent
remedy but would be inspected
and maintained to ensure
continued isolation of
contaminated soil.

Reduction of Toxicity, Not applicable.

Mobility, or Volume

No reduction of toxicity,
mobility or volume would occur
through treatment. Landfilling
would slightly reduce
contaminant mobility. No
hazardous residuals would

Reduction of toxicity, mobility,
and volume would occur
through thermal treatment.
Treated soil would be used to
backfill excavations.

No reduction of toxicity,
mobility or volume would occur
through treatment. Cap would
slightly reduce contaminant
mobility. Contaminated soil
above cleanup goal would

g:\projects\amesst\soilfs\tab7-3.doc
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TABLE 7-3
COMPARATIVE ANALYSIS OF MERCURY REMEDIAL ALTERNATIVES
FOR CLEANUP GOAL OF 1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

remain on-site. remain on-site.

Implementability Institutional controls would be Excessive contaminated soil Excessive contaminated soil Would be relatively easy to
relatively easy to implement. volumes, areal extent of volumes, areal extent of implement.
excavation, and depth of excavation, and depth of
excavation make this alternative | excavation make this alternative -
very difficult to implement. very difficult to implement.

Dewatering and shoring/bracing | Dewatering and shoring/bracing
would be required. May exceed | would be required Only a small
the available capacity of nearby | number of vendors are

landfills. experienced with thermally
treating and recovering mercury.
Cost $0.04 million $ 15.3 million $ 49.8 million $ 5.2 million
g:\projects\amesst\soilfs\tab7-3.doc 11/11/97
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TABLE 7-4

MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 1 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
NEW YORK STATE STANDARDS, CRITERIA AND GUIDELINES
(Relative Weight = 10)
. Compliance with chemical- |Meets chemical specific SCGs such as Yes =4 0 0 0 0
specific SCGs. groundwater standards. No =0
. Compliance with action- Meets SCGs such as technology standards Yes =3 3 3 3 3
specific SCGs. for incineration or landfill. No =0
. Compliance with location- |Meets location-specific SCGs such as Yes =3 3 3 3 3
specific SCGs. Freshwater Wetlands Act. No =0
TOTAL (Maximum'= 10) 6 6 6 6
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)
. Use of the site after Unrestricted use of the land and water. Yes =20 0 0 0 0
remediation. No =0
TOTAL (Maximum = 20) |(If answer is yes, go to next analysis
factor.)
. Human health and the (1) Is the exposure to contaminants via air Yes =3 0 3 3 3
environment exposure atler |route acceptable? No =0
remediation.
(1) Is the exposure to contaminants via Yes =4 4 4 4 4
groundwater/surface water acceptable? No =0
(D) Is the exposure to contaminants via Yes =3 0 3 3 3
sediments/soil acceptable? No =0
Subtotal (maximum = 10)
. Magnitude of residual public|(1) Health risk <1 in 1,000,000 Yes=35 0 5 5 5
health risks after the No =0
remediation.
(i1) Health risk <1 in 100,000 Yes=2 0 NA NA NA
No =0
Subtotal (maximum = 5)
11/11/97
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TABLE 7-4

MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL =1 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
. Magnitude of residual (1} Less than acceptable. =5 5 5 5 5
environmental risks after (1) Slightly greater than acceptable. =3
the remediation. (111) Significant risk still exists. =0
Subtotal (maximum = 5)
TOTAL (Maximum = 20) 9 20 20 20
SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)
. Protection of community a) Are there significant short-term risks to Yes=0 4 0 0 4
during remedial actions. the community that must be addressed? No =4
(If the answer is no, go to Factor 2.)
b) Can the risk be easily controlled? Yes= | NA 1 1 NA
No =0
c) Does the mitigative effort to control risk Yes =0 NA 0 0 NA
impact the community lifestyle? No =2
Subtotal (maximum = 4)
. Environmental impacts. a) Are there significant short-term risks to Yes=0 4 4 4 4
the enviromment that must be addressed? No =4
(If the answer is no, go to Factor 3.)
b) Are the available mitigative measures Yes=3 NA NA NA NA
reliable to minimize potential impacts? No =0
Subtotal (maximum = 4)
11/11/97
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TABLE 7-4
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 1 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
. Tune to unplement the a) What 1s the required time to implement <2 years = | 1 0 0 1
remedy. the remedy? >2vears =0
b) Required duration of the mitigative effort <2 years = 1 0 0 |
to control short-term risk? > 2 years =0
Subtotal (maximum = 2)
TOTAL (Maximum = 10) 10 5 5 10
LONG-TERM EFFECTIVENESS AND PERMANENCE
(Relative Weight = 15)
. Onssite or off-site * On-site treatment =3 0 0 3 0
treatment or land disposal. |* Off-site treatment =1
* On-site or off-site land disposal =0
Subtotal (maximum = 3)
. Permanence of the remedial |* Will the remedy be classitied as Yes =3 0 0 3 0
alternative. permanent in accordance with Section No =0
2.1(a), (b), or (¢)?
(If the answer is ves, go to Factor 4.)
Subtotal (maximum = 3)
. Lifetime of remedial * Expected lifetine or duration of 25-30 years = 3 3 3 NA 3
actions. effectiveness of the remedy. 20-25 years =2
15-20 vears = |
<15 vyears=0
Subtotal (maximum = 3)
. Quantity and nature of (1) Quantity of untreated hazardous None =3 0 3 3 Q
wasle or residual left at the  [waste left at the site. <25% =2
site afier remediation. 25-50% =1
>50% =0
(11) Is there treated residual left at the site? Yes =0 2 2 0 2
No =2
(If the answer is no, go to Factor 5.)
(1) Is the treated residual toxic? Yes =0 NA NA ] NA
No =1
11/11/97
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TABLE 7-4

MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 1 MG/KG

Evaluation of On-Site Remedial Alternatives

Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL =1 mg/kg)

ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-H
DETAILED ANALYSIS
(1v) Is the treated residual mobile? Yes=0 NA NA 1 NA
No =1
Subtotal (maximum = 5)
5. Adequacy and reliability (1) Operation and maintenance required < 5 years = | ] 1 1 1
of controls. for a period of: >5years=0
(11) Are environmental controls required as Yes=0 0 1 1 0
a part of the remedy to handle potential No =1
problems?
(If the answer is no, go to "iv'".)
(11) Degree of confidence that controls can | Moderate to very 0 NA NA 1
adequately handle potential confident = |
problems. Somewhat to not
confident =0
(iv) Relative degree of long-term Minimum = 2 0 1 1 1
monitoring required Moderate = |
{compare with other remedial Extensive =0
alternatives)
Subtotal (maximum = 4)
TOTAL (Maximum = 15) 6 11 14 8
REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
(Relative Weight = 15)
1. Volume of hazardous (1) Quantity of hazardous waste 99-100% =8 NA NA 7 NA
waste reduced (reduction destroyed or treated. 90-99% =7
in volume or toxicity). Immobilization technologies do not score 80-90% =6
If Factor 1 is not under Factor 1. 60-80% =4
applicable, go to Factor 2.) 40-60% =12
20-40% =1
<20% =0
11/11/97
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TABLE 7-4
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL =1 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
(i1) Are there untreated or concentrated Yes=0 NA NA 0 NA
- |hazardous waste produced as a result of (1)? No =2
If answer is no, go to Factor 2.
(111) After remediation, how is the untreated, Off-site land NA NA 1 NA
residual hazardous waste disposal = 0
matenal disposed? On-site land
disposal = 1
Subtotal (maximum = 10) Oft-site destruction
If subtotal = 10, go to or treatment = 2
Factor 3.
2. Reduction in mobility of (1) Quality of Available Wastes 90-100% = 2 NA 2 NA 2
hazardous waste. Immobilized After 60-90% =1 .
If Factor 2 is not Destruction/Treatment. <60% =0
applicable, go to Factor 3.
(11) Method of Immobilization NA 0 NA 0
- Reduced mobility by containment =
- Reduced mobility by alternative =3
treatment technologies
Subtotal (maximum = §)
3. Imreversibility of the Completely irreversible. =5 NA 5 5 3
destruction or treatment or  |lrreversible for most of the hazardous =3
immobilization of constituents.
hazardous waste. Irreversible for only some of the hazardous =2
constituents.
Reversible for most of the hazardous =0
constituents.
Subtotal (maximum = 5)
TOTAL (Maximum = 15) 0 7 13 5
11/11/97
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TABLE 7-4
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

b. Reliability of technology

c. Schedule of delays due
to technical problems.

MERCURY

REMEDIAL ALTERNATIVES
(CLEANUP GOAL =1 mg/kg)

ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4

DETAILED ANALYSIS
IMPLEMENTABILITY
(Relative Weight = 15)
. Technical Feasibility
a. Ability to construct (1) Not difficult to construct. No =3 3 1 1 3
technology. uncertainties in construction.
(11) Somewhat difficult to construct. No =2

uncertainties in construction.
(111) Very difficult to construct and/or =]
significant uncertainties in construction.

(1) Very reliable in meeting the specified =3 NA 3 2 3
process efficiencies or performance goals.

(i1) Somewhat reliable in meeting the =2
specified process efficiencies or performance
goals.

(3]

(1) Unlikely = 2 1 1
(11) Somewhat likely =1

SCORING.XLS/HG @ 1

d. Need of undertaking (1) No future remedial actions may be =2 1 2 2 2
additional remedial action, if]anticipated.
necessary.

(i1) Some future remedial actions may be =1

necessary.
Subtotal (maximum = 10)

. Administrative Feasibility

a. Coordination with other J(i) Minimal coordination is required. =2 2 2 0 2
agencies. (11) Required coordination is normal. =1

(111) Extensive coordination is required. =0
Subtotal (maximum = 2)

11/11/97
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TABLE 7-4
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 1 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
. Availability of Services and

Materials

a. Availability of (1) Are technologies under consideration Yes =1 1 1 1 1

prospective technologies. generally commercially available for the site- No=0
specific contamination?

(i1) Will more than one vendor be available Yes=1 NA ] 0 1
to provide a competitive bid? No=0

b. Availability of necessary |(1) Additional equipment and specialists Yes =1 NA ] 0 1

equipment and specialists.  [may be available without significant delay. No=0

Subtotal (maximum = 3)

TOTAL (Maximum = 15) 9 12 7 15

COST

(Relative Weight = 15)

Present Worth Cost Total Present Worth (millions) 0.04 153 46.8 52
Cost scores were assigned using the 15 1 0 9
equation: 15 - Alternative Cost in $MM.

Alternatives with costs from $15 to $20
MM were assigned a score of 1.
Alternatives with costs above $ 20 MM
were assigned a score of 0.
TOTAL (Maximum = 15) 15 ] 0 9
11/11/97
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TABLE 7-4

MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 1 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL =1 mg/kg)

ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS

SUMMARY OF FACTORS
Compliance with ARARs and SCGs (max = 10) 6 6 6 ¢
Protection of Public Health and the Environment (max = 20) 9 20 20 20
Short-term Impacts and Effectiveness (max = 10) 10 5 5 10
Long-term Effectiveness and Permanence (max = 15) 6 11 14 8
Reduction of Toxicity, Mobility, or Voluine (max = 15) Q 7 13 5
Implementability (max = 15) 9 12 7 15
Cost (max = 15) 15 1 0 9
TOTAL (max = 100) 55 62 65 73
NOTES:
Alternative HG-1: Minimal Action
Alternative HG-2: Oft-Site Disposal
Alternative HG-3: Thermal Treatment
Alternative HG-4: Cover System

11/11/97
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TABLE 7-5
COMPARATIVE ANALYSIS OF MERCURY REMEDIAL ALTERNATIVES
FOR CLEANUP GOAL OF 10 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

mal A ganup mis CIEARUT BO: 7 RE

Compliance with Would not comply with SCGs. Would not comply with TAGM | Would not comply with TAGM | Would not comply with TAGM

ARARs and New York 4046. Would be designed in 4046. Would be designed in 4046. Would be designed in

SCGs accordance with applicable accordance with applicable accordance with applicable
action and location-specific action and location-specific action and location-specific
requirements. requirements. requirements.

Protection of Human Would not be protective of Protective of human health by Protective of human health by Protective of human health by

Health and the human health. No removing contaminated soil treating contaminated soil to isolating contaminated soil from

Environment environmental receptors from the Site. No environmental | below the cleanup goal. No potential receptors. No

identified. receptors identified. environmental receptors environmental receptors
identified. identified.
Short-term Impacts and | No short-term impacts. Nuisance factors include dust, Nuisance factors include dust, Nuisance factors include dust,
Effectiveness noise, and increased truck noise, and increased truck noise, and increased truck

traffic. Dust suppression and air | traffic. Dust suppression and air | traffic. Dust suppression and air
monitoring would be performed | monitoring would be performed | monitoring would be performed

to monitor mercury vapors. to monitor mercury vapors. to monitor mercury vapors.
Estimated time to design, Estimated time to design, Estimated time to complete is
implement, and remediate is implement, and remediate is less than 1 year.
less than 2 years. greater than 2 years.
Long-term Effectiveness | Not applicable. Would permanently eliminate Thermal treatment is a Not considered a permanent
and Permanence exposure to mercury permanent remedy. . remedy but would be inspected
concentrations above the and maintained to ensure
cleanup goal. continued isolation of
contaminated soil,
Reduction of Toxicity, Not applicable. No reduction of toxicity, Reduction of toxicity, mobility, | No reduction of toxicity,
Mobility, or Volume mobility or volume would occur | and volume would occur mobility or volume would occur
through treatment. Landfilling | through thermal treatment. through treatment. Cap would
would slightly reduce Treated soil would be used to slightly reduce contaminant
contaminant mobility. No backfill excavations. mobility. Contaminated soil
hazardous residuals would above cleanup goal would
g:\projects\amesst\soilfs\tab7-5.doc 11/11/97
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TABLE 7-5
COMPARATIVE ANALYSIS OF MERCURY REMEDIAL ALTERNATIVES
FOR CLEANUP GOAL OF 10 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

remain on-site. remain on-site.

Implementability Institutional controls would be Excessive contaminated soil Excessive contaminated soil Would be relatively easy to
relatively easy to implement. volumes, areal extent of volumes, areal extent of implement.
excavation, and depth of excavation, and depth of
excavation make this alternative | excavation make this alternative
very difficult to implement. very difficult to implement.
Shoring/bracing would be Shoring/bracing would be
required. required Only a small number of

vendors experienced with
thermally treating and
recovering mercury.

Cost $0.04 million $ 4.6 million $ 14.0 million $ 2.7 million
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TABLE 7-6
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 10 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

ANALYSIS FACTOR

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 10 mg/kg)

BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS

l COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE

NEW YORK STATE STANDARDS, CRITERIA AND GUIDELINES

(Relative Weight = 10)

1. Compliance with chemical- |Meets chemical specific SCGs such as Yes =4 0 0 0 0
specific SCGs. groundwater standards. No =
2. Comphiance with action- Meets SCGs such as technology standards Yes =3 3 3 3 3
specific SCGs. for incineration or landfill. No =
3. Comphance with location- |Meets location-specific SCGs such as Yes=3 3 3 3 3
specific SCGs. Freshwater Wetlands Act. No =0
TOTAL (Maximum = 10) 6 6 6 6
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)
1. Usc of the site after Unrestricted use of the Jand and water. Yes =20 0 0 0 0
remediation. No =0
TOTAL (Maximum = 20) |(If answer is yes, go to next analysis
factor.)
2. Human health and the (1) Is the exposure to contaminants via air Yes =3 0 3 3 3
envirommnent exposure after [route acceptable? No =0
remediation.
(1) Is the exposure to contaminants via Yes=4 4 4 4 4
groundwater/surface water acceptable? No =0
(u1) Is the exposure to contaminants via Yes =3 0 3 3 3
sediments/soil acceptable? No =0
Subtotal (maximum = 10)
3. Magnitude of residual public|(1) Health risk <1 in 1,000,000 Yes=5 0 5 5 5
health risks after the No =0
remediation.
(11) Health nisk <1 1 100,000 Yes=2 0 NA NA NA
No =0

Subtotal (maximum = 5)

SCORING.XLS/HG @ 10
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TABLE 7-6
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 10 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 10 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
. Magnitude of residual (1) Less than acceptable. =5 5 5 5 ' 5
environinental risks after (1) Slhghtly greater than acceptable. =3
the remediation. (ii1) Significant risk still exists. =0
Subtotal (maximum = 5)
TOTAL (Maximum = 20) 9 20 20 20

SHORT-TERM EFFECTIVENESS

(Relative Weight = 10)

. Protection of community
during remedial actions.

Subtotal (maximum = J4)

. Environmental impacts.

Subtotal (maximum = 4)

a) Are there significant short-term risks to Yes=0 4 0 0 4
the community that must be addressed? No =4

(If the answer is no, go to Factor 2.)

b) Can the risk be easily controlled? Yes = | NA 1 1 NA
No =0

¢) Does the mitigative eftort to control risk Yes =0 NA 2 2 NA

impact the community lifestyle? No =2

a) Are there significant short-term risks to Yes =0 4 4 4 4

the environment that must be addressed? No =4

(If the answer is no, go to Factor 3.)
b) Are the available mitigative measures Yes=3 NA NA NA NA
reliable to minimize potential impacts? No =0

SCORING.XLS/HG @ 10
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TABLE 7-6

MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 10 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 10 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
3. Time to implement the a) What 1s the required time to implement <2 vears = | 1 1 0 |
remedy. the remedy? > 2 vears =0
b) Required duration ot the mitigative effort <2 vears = | i 1 0 1
to control short-term risk? > 2 vears =0
Subtotal (maximum = 2)
TOTAL (Maximum = 10) 10 9 7 10
LONG-TERM EFFECTIVENESS AND PERMANENCE
(Relative Weight = 15)
1. On-site or off-site * On-site treatment =3 0 0 3 0
treatiment or land disposal. |* Off-site treatment =1
* On-site or oft-site land disposal =0
Subtotal (maximum = 3)
2. Permanence of the remedial |* Will the remedy be classified as Yes =3 0 0 3 0
alternative. permanent in accordance with Section No =0
2.1(a), (b), or (¢)?
(If the answer is yes, go to Factor 4.)
Subtotal (maximum = 3)
3. Lafetune of remedial * Expected lifetime or duration of 25-30 years = 3 3 3 NA 3
actions. etfectiveness of the remedy. 20-25 years = 2
15-20 years = |
<15 vyears =0
Subtotal (maximum = 3)
4. Quantity and nature of (1) Quantity of untreated hazardous None =3 0 3 3 0
waste or residual left at the |waste left at the site. <25% =2
site after remediation. 25-50% =1
>50% =0
(i1) Is there treated residual left at the site? Yes=0 2 2 0 2
) No =2
(If the answer is no, go to Factor 5.)
(111) Is the treated residual toxic? Yes=0 NA NA 1 NA
No =1
11/11/97
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TABLE 7-6
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 10 MG/KG

Evaluation of On-Site Remedial Alternatives

Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 10 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
(1v) Is the treated residual mobile? Yes=0 NA NA 1 NA
No =1
Subtotal (maximum = §)
5. Adequacy and reliability (1) Operation and 1maintenance required <5 vears = 1 1 1 1 1
of controls. for a period of: >5years=0
(11) Are environmental controls required as Yes =0 0 1 1 0
a part of the remedy to handle potential No =1
problems?
(If the answer is no, go to "'iv".)
(111) Degree of confidence that controls can | Moderate to very 0 NA NA 1
adequately handle potential confident = 1
problems. Somewhat to not
confident =0
(iv) Relative degree of long-term Minimum = 2 0 1 ] 1
monitoring required Moderate = 1
(compare with other remedial Extensive = 0
alternatives)
Subtotal (maximum = 4)
TOTAL (Maximum = 15) 6 1 14 8
REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
(Relative Weight = 15)
1. Volume of hazardous (1) Quantity of hazardous waste 96-100% =8 NA NA 7 NA
waste reduced (reduction destroyed or treated. 90-99% =7
in volume or toxicity). Immobilization technologies do not score 80-90% =6
If Factor 1 is not under Factor 1. 60-80% =4
applicable, go to Factor 2.) 40-60% =2
20-40% =1
<20% =0
11411497
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TABLE 7-6
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 10 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 10 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
(11) Are there untreated or concentrated Yes=0 NA NA 0 NA
hazardous waste produced as a result of (1)? No =2
If answer is no, go to Factor 2.
(ii1) After remediation, how is the untreated, Off-site land NA NA 1 NA
residual hazardous waste disposal = 0
material disposed? On-site land
disposal = |
Subtotal (maximum = 10) Off-site destruction
If subtotal = 10, go to or freatment = 2
Factor 3.
2. Reduction in mobility of (1) Quality of Available Wastes 90-100% = 2 NA 2 NA
hazardous waste. Immobilized After 60-90% =1
If Factor 2 is not Destruction/Treatment. <60% =0
applicable, go to Factor 3.
(11) Method of Immobilization NA 0 NA
- Reduced mobility by containment =0
- Reduced mobility by alternative =3
treatment technologies
Subtotal (maximum = 5)
3. lIrreversibility of the Completely ireversible. =5 NA 5 5
destruction or treatment or  |lrreversible for most of the hazardous =3
immobilization of constituents.
hazardous waste. Irreversible for only some of the hazardous =2
constituents.
Reversible for most of the hazardous =0
constituents.
Subtotal (maximum = 5)
TOTAL (Maximum = 15) 0 7 13
11/11/97
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TABLE 7-6
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 10 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 10 mg/kg)

ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
IMPLEMENTABILITY
(Relative Weight = 15)
1. Technical Feasibility
a. Ability to construct (1) Not difficult to construct. No =3 3 2 1 3
technology. uncertainties in construction.
(11) Somewhat difficult to construct. No =2
uncertainties in construction.
" |(ii1) Very difficult to construct and/or =1
significant uncertainties in construction.
b. Reliability of technology |(1) Very reliable in meeting the specified =3 NA 3 2 3
process efficiencies or performance goals.
(11) Somewhat reliable in meeting the =2
specified process efficiencies or performance!
goals.
c. Schedule of delays due  |(1) Unlikely =2 2 1 1 2
to technical problems. (1) Somewhat likely =1 .
d. Need of undertaking (1) No future remedial actions may be =2 1 2 2 2
additional remedial action, if|anticipated.
necessary.
(i) Some future remed:al actions may be =1
necessary.
Subtotal (maximum = 10)
2. Administrative Feasibility
a. Coordination with other [(1) Minimal coordination is required. = 2 2 0 2
agencies. (i1) Required coordination is normal. =
(i) Extensive coordination is required. =0
Subtotal (maximum = 2)
11/11/97
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TABLE 7-6
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 10 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 10 mg/kg)

ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
. Availability of Services and
Materials -
a. Availability of (1) Are technologies under consideration Yes=1 1 1 1 1
prospective technologies. generally commercially available for the site No=0

b. Availability of necessary
equipment and specialists.

Subtotal (maximum = 3)

specific contamination?

(1) Will more than one vendor be available Yes=1 NA 1 0 1
to provide a competitive bid? No =0
(1) Additional equipment and specialists Yes=1 NA 1 0 1
may be available without significant delay. No=0

TOTAL (Maximum = 15) 9 13 7 15

COST

(Relative Weight = 15)

Present Worth Cost Total Present Worth (millions) 0.04 4.6 14 2.7
Cost scores were assigned using the 15 10 1 12
equation: 15 - Alternative Cost in $MM.

Altematives with costs from $15 to $20
MM were assigned a score of 1.
Alternatives with costs above $ 20 MM
were assigned a score of 0.
TOTAL (Maximum = 15) 15 10 1 12
11/11/97
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TABLE 7-6

MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 10 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 10 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
SUMMARY OF FACTORS
Compliance with ARARs and SCGs (max = 10) 6 6 6 6
Protection of Public Health and the Environment (max = 20) 9 20 20 20
Short-term Impacts and Effectiveness (max = 10) 10 9 7 10
Long-term Effectiveness and Permanence (max =15) 6 11 14 8
Reduction of Toxicity, Mobilitv, or Volume (max = 15) 0 7 13 5
Implementability (max = 15) 9 13 7 15
Cost (max = 15) 15 10 ] 12
TOTAL (max = 100) 55 76 68 76
NOTES:
Alternative HG-1: Minimal Action
Alternative HG-2: Off-Site Disposal
Alternative HG-3: Thermal Treatment
Altemative HG-4: Cover System
11/11/97
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TABLE 7-7
COMPARATIVE ANALYSIS OF MERCURY REMEDIAL ALTERNATIVES
FOR CLEANUP GOAL OF 100 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

0

Carm. m

it nim. 1 S 1)
Compliance with Would not comply with SCGs.
ARARs and New York

SCGs

Would not comply with TAGM
4046. Would be designed in
accordance with applicable
action and location-specific
requirements.

Would not comply with TAGM
4046. Would be designed in
accordance with applicable
action and location-specific
requirements.

Would not comply with TAGM
4046. Would be designed in
accordance with applicable
action and location-specific
requirements.

Protection of Human
Health and the
Environment

human health . No

identified.

Would not be protective of

environmental receptors

Protective of human health by
removing contaminated soil
from the Site. No
environmental receptors
identified.

Protective of human health by
treating contaminated soil to
below the cleanup goal. No
environmental receptors
identified.

Protective of human health by
isolating contaminated soil from
potential receptors. No
environmental receptors
identified.

Short-term Impacts and
Effectiveness

No short-term impacts..

Nuisance factors include dust,
noise, and increased truck
traffic. Dust suppression and air
monitoring would be performed
to monitor mercury vapors.
Estimated time to design,
implement, and remediate is
less than 2 years.

Nuisance factors include dust,
noise, and increased truck
traffic. Dust suppression and air
monitoring would be performed
to monitor mercury vapors.
Estimated time to design,
implement, and remediate is
greater than 2 years

Nuisance factors include dust,
noise, and increased truck
traffic. Dust suppression and air
monitoring would be performed
to monitor mercury vapors.
Estimated time to complete is
less than 1 year.

Long-term Effectiveness | Not applicable. Would permanently eliminate Thermal treatment is a Not considered a permanent
and Permanence exposure to mercury permanent remedy. remedy but would be inspected
concentrations above the and maintained to ensure
cleanup goal. continued isolation of
contaminated soil.
Reduction of Toxicity, Not applicable. No reduction of toxicity, Reduction of toxicity, mobility, No reduction of toxicity,

Mobility, or Volume

mobility or volume would occur
through treatment. Landfilling
would slightly reduce
contaminant mobility. No
hazardous residuals would

and volume would occur
through thermal treatment.
Treated soil would be used to
backfill excavations.

mobility or volume would occur
through treatment. Cap would
slightly reduce contaminant
mobility. Contaminated soil
above cleanup goal would
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COMPARATIVE ANALYSIS OF MERCURY REMEDIAL ALTERNATIVES

TABLE 7-7

FOR CLEANUP GOAL OF 100 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

......... eanup:ond HCATIID o,
remain on-site. remain on-site.
Implementability Institutional controls would be Would be relatively easy to Would be relatively easy to Would be relatively easy to
relatively easy to implement. implement. Dewatering and implement. Dewatering and implement.
shoring/bracing would not be shoring/bracing would not be
required. required.
Cost $0.04 million $ 2.3 million $ 6.6 million $ 2.3 million
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TABLE 7-8
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 100 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

ANALYSIS FACTOR

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 100 mg/kg)

BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS

‘ COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
NEW YORK STATE STANDARDS, CRITERIA AND GUIDELINES

(Relative Weight = 10)

. Compliance with chemical- |Meets chemical specific SCGs such as Yes=4 0 0 0 0
specific SCGs. groundwater standards. No =0

. Compliance with action- Meets SCGs such as technology standards Yes=3 3 3 3 3
specific SCGs. for incineration or landfill. No =0

. Compliance with location- |Meets location-specific SCGs such as Yes=3 3 3 3 3
specific SCGs. Freshwater Wetlands Act. No =0

TOTAL (Maximum = 10) 6 6 6 6

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

(Relative Weight = 20)

. Use of the site after

remediation.
TOTAL (Maximum = 20)

. Human hcalth and the

environment exposure atter
remediation.

Subtotal (maximum = 10)
. Magnitude of residual public

health risks after the
remediation.

Subtotal (maximum = 5)

Unrestricted use of the land and water. Yes =20 0 0 0 0
No =0

(If answer is yes, go to next analysis

factor.)

(1) Is the exposure to contaminants via air Yes=3 0 3 3 3

route acceptable? No =0

(11) Is the exposure to contaminants via Yes=4 4 4 4 4

groundwater/surface water acceptable? No =0

(111) Is the exposure to contaminants via Yes =3 0 3 3 3

sediments/soil acceptable? No =0

(1) Health risk <1 1n 1,000,000 Yes=35 0 5 5 5
No =0

(11) Health risk < 1 in 100,000 Yes=2 0 NA NA NA
No =0

SCORING.XLS/HG @ 100
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TABLE 7-8
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 100 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 100 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
4. Magnitude of residual (1) Less than acceptable. =5 5 5 5 5
environmental risks after (11) Shightly greater than acceptable. =3
the remediation. (111) Significant risk still exists. =0
Subtotal (maximum = 5)
TOTAL (Maximum = 20) 9 20 20 20

SHORT-TERM EFFECTIVENESS

(Relative Weight = 10)

. Protection of community
during remedial actions.

Subtotal (maximum = 4)

. Environmental impacts.

Subtotal (maximum = 4)

a) Are there significant short-term risks to Yes =0 4 0 0 4
the community that must be addressed? No =4

(If the answer is no, go to Factor 2.)

b) Can the risk be easily controlled? Yes =1 NA 1 1 NA
No =0

¢) Does the mitigative eftort to control risk Yes=0 NA 2 2 NA

umpact the community lifestyle? No =2

a) Are there significant short-term risks to Yes =0 4 4 4 4

the environment that must be addressed? No =4

(If the answer is no, go to Factor 3.)
b) Are the available mitigative measures Yes =3 NA NA NA NA
reliable to minimize potential impacts? No =0

SCORING.XLS/HG @ 100
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TABLE 7-8
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 100 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 100 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
3. Time to implement the a) What is the required time to nnplement <2 years =1 1 1 0 |
remedy. the remedy? > 2 years =0
b) Required duration of the mitigative eftort <2 vyears =1 1 1 0 1
to control short-term risk? > 2 years = ()
Subtotal (maximum = 2)
TOTAL (Maximum = 10) 10 9 7 10
LONG-TERM EFFECTIVENESS AND PERMANENCE
(Relative Weight = 15)
1. On-site or off-site * On-site treatment =3 0 0 3 0
treatment or land disposal.  [* Off-site treatment =1
* On-site or off-site land disposal =0
Subtotal (maximum = 3)
2. Permanence of the remedial [* Will the remedy be classified as Yes=3 0 0 3 0
alternative. permanent in accordance with Section No =0
2.1(a), (b), or (¢)?
(If the answer is yes, go to Factor 4.)
Subtotal (maximum = 3)
3. Lifetune of remedial * Expected lifetime or duration of 25-30 years =3 3 3 NA 3
actions. effectiveness of the remedy. 20-25 years =2
15-20 years = 1
<15 years =0
Subtotal (maximum = 3)
4. Quantity and nature of (1) Quantity of untreated hazardous None =3 0 3 3 0
waste or residual left at the |waste left at the site. <25% =2
site after remediation. 25-50% =1
>50% =0
(11) Is there treated residual left at the site? Yes =0 2 2 Q 2
) No =2
(If the answer is no, go to Factor 5.)
(ii1) Is the treated residual toxic? Yes =0 NA NA 1 NA
No =
11/11/97
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TABLE 7-8
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 100 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 100 mg/kg)

ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
(1v) Is the treated residual mobile? Yes =0 NA NA 1 NA
No =1
Subtatal (maximum = §)
5. Adequacy and reliability (1) Operation and maintenance required <5Svyears =1 1 1 1 |
of controls. for a period of: > 5 years =0
(1) Are environmental controls required as Yes =0 0 1 ] 0
a part of the remedy to handle potential No =1
problems?
(If the answer is no, go to "iv'".)
(ii1) Degree of confidence that controls can Moderate to very 0 NA NA 1
adequately handle potential confident = 1
problems. Somewhat to not
confident = 0
(iv) Relative degree of long-term Minimum = 2 0 1 1 1
monitoring required Moderate = 1
(compare with other remedial Extensive =0
alternatives)
Subtotal (maximum = 4)
TOTAL (Maximum = 15) 6 11 14 8
REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
(Relative Weight = 15)
1. Volume of hazardous (1) Quantity of hazardous waste 99-100% =8 NA NA 6 NA
waste reduced (reduction destroyed or treated. 90-99% =
in volume or toxicity). Immobilization technologies do not score 80-90% =6
If Factor 1 is not under Factor 1. 60-80% =
applicable, go to Factor 2.) 40-60% =2
20-40% =1
<L20% =
11/11/97
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TABLE 7-8
MERCURY ALTERNATIVES SCORING TABLE
FOR MERCURY CLEANUP GOAL OF 100 MG/KG

Evaluation of On-Site Remedial Alternatives
Taylor Instruments Site, Rochester, New York

MERCURY
REMEDIAL ALTERNATIVES
(CLEANUP GOAL = 100 mg/kg)
ANALYSIS FACTOR BASIS FOR EVALUATION DURING SCORE HG-1 HG-2 HG-3 HG-4
DETAILED ANALYSIS
(11} Are there untreated or concentrated Yes=0 NA NA 0 NA
hazardous waste produced as a result of (1)? No =2
If answer is no, go to Factor 2.
(i11) After remediation, how is the untreated, Off-site land NA NA 1 NA
residual hazardous waste disposal =0
material disposed? On-site land
disposal = 1
Subtotal (maximum = 10) Off-site destruction
If subtotal = 10, go to or treatment = 2
Factor 3.
. Reduction in mobility of (1) Quality of Available Wastes 90-100% =2 NA 2 NA 2
hazardous waste. Immobilized After 60-90% =1
If Factor 2 is not Destruction/Treatment. <60% =0
applicable, go to Factor 3.
(i1) Method of Immobilization NA 0 NA 0
- Reduced mobility by containment =
- Reduced mobility by altemative =3
treatment technologies
Subtotal (maximum = §)
. Irreversibility of the Completely irreversible. 5 NA 5 5 3
destruction or treatment or  [Irreversible for most of the hazardous =3
nnm