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- 'SECTION 1: SUMMARY AND PURPOSE OF TH_E PROPOSED PLAN

The New York State Department of Environmental Conservatlon (the Department), in consultation with the
."New York State Department of Health (NYSDOH), is proposing a remedy for the Photocircuits Corporation

(Photocircuits) site, Operable UnitNo. 1; on-site soils and groundwater to a depth of approximately 100 feet. - 7

below ground surface (ft bgs). The presence of hazardous waste has created significant threats to human-
“health and/or the environment that are addressed by this proposed remedy. As more fully described in
Sections 3 and 5 of this document, the manufacture of printed circuit boards and related activities have
. tesulted-in the disposal of hazardous wastes, including volatile organic compounds These ‘wastes have

B contammated the soils and groundwater at tiie sxte and have resulted in:

e a potent1a1 srgmﬁcant thireat to human health assocrated w1th elevated groundwater concentratlons o

‘ of chlorlnated solvents

L '.a srgmﬁcant envrronmental threat assoelated w1th contraventlon of groundwater standards ina sole .
source aqurfer - . -

To- ehmmate or mmgate these threats the Department proposes bloremedlatton w1th addltlonal mjecnon' |
’ pomts coupled with a downgradlent air- spargmg curtain. '

The proposed remedy, discusseéd in detail in Section 8, is intended to attain the remediation goals identified
_for+this site in Section 6. The remedy must conform with officially promulgated standards and criteria that -
. are directly applicable, or that.are relevant and appropriate: The selection of a remedy must also take into
.con51derat10n gu1dance as. appropnate Standards, criteria and guldance are hereaﬁer called SCGs

. Thrs Proposed. Remedial Actlon Plan. (PRAP) 1dentrﬂes the preferred remedy, sumnrarizes the other A
.. alternatives considered, and discusses the reasons for this preference. The Department will select a. final

- Temedy for the site only after careful consrderatlon of all comments recerved durmg the pubhe comment_
L per1od : . : : : : ‘

The Department has. 1ssued th1s PRAPasa eomponent of the Citizen Part1c1pat10n Plan developed pursuant
to the New York State Environmental Conservation Law and Title 6 .of the Official Compilation of Codes,
- Rules and Regulations of the State of New Yark (6 NYCRR) Part 375, This document is a summary of the -
information that can be found in greater detail in the. September 28; 1998 “Remedial Investigation (RI)-.
Report * the October 2006 “Focused Feasibility Study” (FFS), and other relevant documents. The public

... is.encouraged to reviéw. the pro_]eet documents which are avallable at the following repositories:-

- NYS Dept. of Env1romnental Conservatlon R NYS Deépt. of Envuonmental Conservatlon :
_ Region [ Office : 625 Broadway, 11" Floor
SUNY @ Stony Brook : : Albany, NY 12233-7015 .. -
" 50 Circle Rd., Stony Brook o ' Open: M-F, 8:30 a.m. --4:45 p.m.
Open: M-F, 8:30a.m. - 4:45 p.m.. -Phone: (51 8) 402-9621
" Phone: (516) 444-0240 ‘ o Attn Mr. Josephi Jones, Project Manager '
Photocircuits Corporation, Site No. 130009 : ) . S September 2007
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-The Department seeks input from the communlty on allPRAPs Apublic comment penod has been set from
. September 14, 2007 to October 20, 2007 to provide an opportunity for public participation in the remedy

selection process. A public meeting is- scheduled for September 20, 2007 at the Glen Cove High School
: 'Audltorrum beginning'at 7:00 pm.. ’ . _ .

- At the meeting, the results of the RI/FF S will be presented along witha summary of the proposed remedy
After the presentation, a question-and-answer period will be held, during which verbal or written comments’
may be submitted on the PRAP. Written- comments may also be sent to Mr. Jones at the above address

o through October 20, 2007

. The Department may modify the proposed remedy or select another of the alternatwes presented in thls -
PRAP, based on new information or public-comments. Therefore, the public i is encouraged to review and
comment on all of the alternatlves 1dent1ﬁed here. : :

- Comments will be summarlzed and addressed in the responsrveness summary section of the Record of .
-. Decision (ROD). The ROD is the Department’s final selection of the remedy for thls site. '

' SECTION 2: SITE LOCATION AND DESCRIPTION

The Photocucults site is located in the Clty of Glen Cove in Nassau County Frgure 1 shows the site
location. The site is approximately -10-acres in areal extent. The site address is 31 Sea Cliff Avenue, Glen®
Cove, NY.  The site is bounded by Sea Cliff Avenue to the north, the Pass and Seymour site (Site. No. .

13005 3A) to the west, the Glen Head Country Club to the south, and the Glen Covearterial highway to the - '

. east. The Pall Corporatron site' (Site No. 130053B) is located across Sea Cliff Avenue to the north. The site
4is located in an urban/industrial area of Nassaun County. The Glent Cove Creek flows to the north along the
~~west side of the site. The main site features are several industrial buildings.” Most of the site is paved.
Photoeircuits is one of several. propertles that comprlse the Sea CIiff Avenue Industrlal Area. Flgure 2-
: shows the site deta11 ‘

. The Photocircuits-site is underlam by the following soil layers in descending order: the Upper Glacial
_Aquifer, the Port Washmgton confining unit, the Port Washington aquifer, the Lloyd Aquifer, and bedrock. -

. The Upper Glacial aquifer is-.composed of stratified beds of fine to coarse sand.and gravel. with some

interbedded lenses of silt and clay and extends to a depth of approximately 200 ft bgs.. The Port Washington

* confining unit, which extends approximately 100 ftbelow the Upper Glacial aquifer; consists of silt and clay,
. with some interbedded'sand and gravellenses. The Port Washington aquiferis composed of sand and gravel

with variable.amounts of interbedded clay and silt, and is approximately 50 ft thick.. The Lloyd aquifer,

- . which is approximately 200 ft thick, consists of discontinuous layers of gravel, sand, sandy clay, siit, and

clay.. It roughly parallels the crystalline bedrock, which is present at a depth of approximately 550 ft bgs.
Groundwater is present at 4 to 101t bgs Groundwater flow is generally to the north northwest. See Figure
3. . . _

Operable Unit (OU) No. l -which is the subject of this document, consists of on-site sorl and groundwater
to a depth of approx1mately 100 ft bgs. An.operable unit represents a portion of the site remedy that for.
*technical or administrative reasons can be addressed separately to eliminate or mitigate a release, threat of.
‘release or exposure pathway resulting from the site contamination. The remaining operable unit for this site’
is Operable Unit (OU) No.-2, which addressés deep groundwater (greater than 100 ft bgs) on-site and '
downgradleut of the: Photoerremts site. . . .

" SECTION 3: SITE HISTORY

' 3,._1'5 Operational/Disposal History

The property was formerly owned by Powers Chemco (1954- 1971) & Kolimorgen Corporatlon
" (1971-1986). Photocircuits has occupied the site:from 1986 to the present. Kollmorgen and Photocircuits
manufactured printed circuit boards. Past investigations of this area-have documented high concentrations
of chlorinated organics in the groundwater underlying the site. To identify the source ofthese contaminants,
a Preliminary Site Assessment (PSA) was conducted by the Nassau County Department of Public Works |
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(N CDPW) through a Munrcrpal Delegation Agreement wrth the Department in 1994, The mvestrgatron
_ relied largely on the compilation and interpretation of existing raw data. The PSA report noted the presence’

- of volatile organic. compounds. (VOCs), particularly 1,1,1-trichloroethane-(1,1,1-TCA), in the soil and

" groundwater associated with these premises, and identified Photocircuits as a source of methylene chloride, .
1,1,1-TCA and tetrachloroethene. The highest concentrations were found in a drum storage and tank farm.
.area near the northeast corner of the property. Elevated groundwater concentrations of VOC contaminants
evidence prior releases of chlorinated solvents to the environment in the drum storage and tank farm areas. -
The concentration in the aquifer is above the applicable Part 703 Groundwater Standard and presents a. '

‘ srgmﬂcant threat to the envrronment ' ) <

3.2: Remed_ral Historv -

In February of 1995, the Department listed the site as a Class 2 site in the Registry of Inactive Hazardous
“Waste Disposal Sites in New: York. A Class 2 site is a site where hazardous waste presents a significant
threat to the public health or the environment and action is required. The decision to list the site in the
Registry was made, in part, on the basis of the March 1994 Prelrrmnary Site Assessment which 1dent1ﬁed
: _VOCs in groundwater at the Photoclrcults site.

" -SECTION 4: ENFORCEI\IENT STATUS

Potentlally Responsrble Parties (PRPs) are those who may be legally liable for contammatron ata srte This
may | mclude past or present owners and operators, waste generators, and haulers.

 The Department and the Photocrrcurts Corporatron entered into a Consent Order (Index No. Wl 0713-94- -
12)- on March 31, 1997. The Order obligates the responsible parties to implement a RI/FFS remedial
- program. After the remedy is selected the Department will approach the PRPsto 1mp1ement the seIected '

- remedy under an Order on Consent

SECTION 5: MMN_A_IH)_N o

VRN

” A remed1a1 mvestlgatron/focused feasrblhty study (RI/FFS) has been conducted to evaluate the alternatlves
for addressrng the significant threats to human health and the envnonment :

-_5 1' : Summarv of the Remed:al' Inve trgatron

The purpose of the RI was to define the nature and extent of any contamlnatlon resulting from previous
" activitiés at the site. The RT'was conducted between April'and September of 1998. The field activities and.
findings of the investigation are described in the RI report. Prior to the RI, a preliminary site investigation
(PSI) was conducted on the site.during August of 1996, and a Source Area Investigation for the Sea CIiff
Industrial Area was performed in 1992. The field activities and ﬁndmgs of the PSI and the Source Area.
* Investigation are described in the PSI and Soiirce Area Investigation reports. “These reports identified the

. drum storage and tank farm areas located to the east of the Photocircuits’ mam building as the prlmary areas .
"~ of concern at the srte (see F1gure .. o .

The Remedial Investlgatlon was conducted from March 1997 to Septemb er 1998 and mcluded the followm g
-tasks: . .

.o "_Sorl and groundwater samplmg usmg a Geoprobe® to delmeate 1mpacts detected durmg the PSIin )
- the tank farm and drumr storage aréas-
. Samphng of on—51te_m0n1torrng wells
"+ Slugtesting of on-site moilit'oring wells

Additional groundwater sampling was carried out at the sitein conjunctlon with the Soil Vapor Extractron
Interim Remedial Measure and the Bioremediation Pilot study. The information acqurred is contained.in
the Quarterly Progress Reports for the. Photoclrcults site for 2000 to 2004 y

Photoclrcults Corporauon, Site No..130009 , —_— S . September 2007
PROPOSED REMEDIAL ACTION PLAN - T ' Page 3



5. 1 1: Standards. Crlterra, and Guidance (SCGs)

-To determme whether the on- -site soils and groundwater contain contamlnatlon at levels of concem, data'
from the mvestrgatlon were compared to the followmg SCas: - :

p-{ | GroundWater, drmkmg water, and .surface water SCGs are based on the Department’s “Ambient
‘ Water Quahty Standards and Gurdance Values” and Part 5 cf the New York State Samtary Code.

+° " Soil SCGs are based on the Departmcnt s Cleanup Objectlves (“Techmcal and Admmlstratlve ‘
- Guidance Memorandim [TAGM] 4046; Determination of Soil Cleanup Objectives and Cleanup
Levels” and 6 NYCRR Subpart 375.6 - Remedlal Program Soil Cleanup Ob_|ect1ves)

Bascd on the RI results, in comparlson to the SCGs and potentlal pubhc health and envrronmental exposure '
routes, certain media and areas of the site require remediation. These are summarized in Section 5.1.2.
" More. complete information can be found in the RI report . :

’ S 1 2: Nature and Extent of Contammatmn

. Th]S section descrlbes the fmdmgs of the 1nvest1gatton for all env1ronmental med1a that were 1nvest1gated

~ As descrrbed in the RI report, many soil and groundwater samples were collected to characterrze the nature
and extent of contamination.. As.seen in Figure 3 and summarized. in Table 1 and Table 2, the main -
: categorles of contammants that exceed their SCGs are volatile orgamc compounds (VOCs). -

.. Chemxcal concentratlons are reported in parts per billion (ppb) for water and parts per mllhon (ppm) for sorl

l‘TabIe 1 summanzes the degree of contamination for the contaminants of concern in groundwater and.
" compares the data with the SCGs for-the site. The following are the media Wthh were 1nvest1gated and a
summary of the ﬁndmgs of the mvestrgatmn ' .

' Subsurface Sorl

: The August 1996 PSIreport indicated the presence of VOCs at ﬂve locatlons on the Photocn‘cults site, w1th '
the highest concentrations being found in the drum storage and tank farm areas. For the RI, soil samples

“were collected at six locations on the Photocircuits site . Total VOC concentrations ranged from non-detect
to 48 ppm.. Tetrachloroethene (PCE) and trichloroethene (TCE) were the VOCs most frequently detected.
Concentrations of individual VOC contarmnants in so1ls dxd not exceed Department soil cleanup ob_]ectlves '

‘ (see Figure 3).-

No site-related subsurface 5011 contam1nat10n of concern was. 1dent1ﬁed during the RI/FFS. Therefore no
remedial alternatives need to be evaluated for subsurface soil.” It should bé noted, however; that the air - -
- sparge/soil vapor extraction (AS/SVE) system operated as an interim remedial measure (JRM) in the drum

. storage/tank farm area would have reduced any soil-bound VOC contammatron in‘this ared. . ‘ :

Groundwater

Durmg the August 1996, PSI VOCs were detected in four of the eleven momtormg wells on the

Photocircuits site. The groundwater sample from MW-7 in the vicinity of the tank farm and the drum

storage area indicated the presence of the following compounds in excess of groundwater standards: vinyl
.chloride, chloroethane, 1,1-dichloroethene, methylene chloride, 1,1-dichloroethane, 1,2-dichloroethane, 2--
butanone 1,1, l-trrchloroethane TCE, toluene, and PCE. Well locations are shown in Flgure3 During the
1998 RI, elght locations were sampled by Geoprobe® and eleven groundwater monitoring wells were
sampled. VOC contamination in excess of SCGs was detected at six of the eight Geoprobe® locations, with
. concentrations as high as 8,020 ppb of total VOCs. YOC contamination in excess of SCGs was detected

in nine monitoring wells with-total VOC concentrations as high as 3,402 ppb. Groundwater monitoring =

beginning in August 2000 carried out in the drum storage/tank farm as. part of the SVE IRM and the
bioremediation pilot study. showed elevated [evels of VOC contammatlon in groundwater w1th the hlghest

.” Photocireuits Corporation, Site NG 130009- o - o Septemb_er 2007
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' level (282 800 ppb of totaI VOCs) bemg reached in September 2000 in Momtorrng Well SMP- 3 The

dominant contaminants. in the -drum storage/tank farm area during this time period were 1,1,1-
trichloroethane and 1,1-dichloroethane. The increase in observed contaminant levels between 1998 and

"+ 2000 events s likely due o the installation of additional sampling points (as part of the Bioremediation pilot -
~'study) which were placed closer to the original contaminant sources than the sampling points used in 1998. .
Addrtronally, injection of substrate during the Bioremediation pilot study may have caused:increased
'+ contaminant' mlgratron 111 the drum storage/tmk farm area. See Table 2 and Frgure 3. '

Groundwater contarmnatron 1dent1ﬁed durmg the RI/FFS wrll be addressed inthe remedy selectron process
_ 5 2 Interrm Remedial Measu res |

An interim remedral measure (IRM) is conducted at a-site when a source of contammatlon or exposure
pathway can be effectlvely addressed before completion of the RI/FFS. :

In the Sprmg 0f 1999, an AS/SVE system pilot test was conducted in the vicinity of MW 7, located in the
~ drum storage/tank farm area of the site. The system included one shallow air sparge well (screened 10-12-

ft bgs), one deep-air sparge well (screened 30-32 ft bgs), and one shallow horizontal SVE well. See Figure
3 for MW-7 location. The results of the pilot test were satisfactory, and the system-was run until May 9,

- . 2000, achieving VOC removal rates of approximately 6 pounds per day In May 2000, a catalytlc

',omdlzer/scmbber was added-to the system, and the system was restarted in July of 2000. Removal rates.
gradually declined, and the system was decommissioned in November 2002 Significant- mass removal of
VOC contaminants was -accomplished,. however, Ievels of VOC contamination in groundwater in the

treatmerit area remamed high (see Table 2).

o In August of 2000, an Accelerated Anaerobrc B10remed1at10n pilot test was begun on the site in the drum

storage/tank farm area.’ Seé Figure 3. Substrate (emulsified soybean oil)'was injected in seven locations
" tora depth of 50 ft.bgs. In February 2002, an additional .12 points were. injected. In total, approximately.

B 9,000 gallons of emulsified soybean oil were injected. Based on ‘monitoring before and after the pilot test -

(see Table 2), the PRP’s consultants-calculatéd a first'order dégradation half-life of 578 days for VOCs- -

within the pilot test area. First order degradation is the removal of one chlorine. atom from a chlorinated:

-VOC. Results, however; were not evenly distributed throughout the- pilot test area. In general; the results
-show progressrve dechlorinization of the contaminants and large quantities of methane were generated In .
- some monitoring points, elevated levels of vinyl chloride were generated, and in some monitoring. points,
total VOCs actually 1nereased See Table 2 for groundwater momtormg results of VOC contamrnatlon in,
the pilot study area. : . _ :

In Jariuary of 2002 a hydrauhc restraint system operatmg between the Photocrrcults main building and Sea
CIiff Avenue was prlot tested. Four groundwater extraction wells were installed at depths up to 60 fi bgs. -

" ‘Groundwater extraction was carried out at a rate of 3 gallons per minute per well during the pilot test. The.

results of the pilot test were consistent with effective hydraulic restraint and the system began full time *
operation in January 2003. The operation of the hydraulic restraint system has not resulted in significant
.decrease in downgradient (north -of Sea CIiff Avenue) contaminant concentrations, particularly in
__ groundwater samples taken from 60-100.ft bgs. It islikely that the hydraulic restraint system does not have:
a sufﬁcrent effectlve depth to prevent contammated groundwater from migrating beneath the system

“ 5. 3 Summarv of Human Exnosure PathanS

This sectlon describes the types of potentlal exposures from envrronmental contaminants to human health _
-An: exposure pathway describes the means by. which an individizal may bé exposed to contaminants
criginating from a site. An exposure pathway has five elements: [1] a contaminant source, [2] contaminant
" release and transport inechanisms, [3] a pomt of exposure, [4] a route of exposure, and [5] a receptor
populatlon ; : .

 The solree of contammatron is-the location where contaminants were released to the envrronment (any
waste disposal area or point of discharge). Contaminant release and transport mechanisms carry
contaminants from the source to a point where people may be exposed. The exposure point is & location . .

~ Photocircuits Corporation, Site No. 130009 : ‘ : o o ‘September 2007
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"where actual or potential human coritact with a confaminated medium may occur. The route of exposure
is the manner in. which a contaminant actually enters or contacts the body (e.g., ingestion, inhalation, or

direct contact). The.receptor populatlon is the people who are, or may be, exposed to eontarmnants ata
. point of exposure.

An exposure pathway is complete when all five elements of an ex'posure pathWay exist. An exposure
pathway is considered a potentral pathway when one or more of the elements currently does not exist, but
" could in the future Lo . :

. Pathways which are known to or may éxist include:
- * _ Ingestion of contammated groundwater

Smce the Carney Street Well field located downgrad1ent from the site is not I use, no known completed
exposure pathways ex15t for groundwater at thrs t1me : : '

" The contammated groundwater at-and downgradrent of the 51te presents a potentral route of exposure to
‘humians. The area is served by public-water, however, the underlymg aquifer is the source of the water for
the Glen Cove Water District customers. Water supply wells in the Glen Cove Water District aré routinely -
sampled for VOCs and other contaminants. As of this date, no.site specific:contamihants exceeding.

- groundwater or drinking water standards have been detected in water distributed to the public. Ingestion
of groundwater from the publlc supply wellfield is not considered to be a completed exposure-pathway.

- However; as the groundwater is in use for water supply, w1th routme momtormg, iti is stlll cons1dered to be
a potentlal exposure pathway for.the future.. :

C 5.4 . Summary of Env:ronmental Assessment

Thls section summarizes the assessment of exrstmg and potential future environmenital impacts presented -

" by the site. Environmental impacts include existing and potential future exposure pathways-to ﬁsh and

w11d11fe receptors, as well as damage to natural resources sich as aqulfers and wetlands.
'.The followmg env1ronmental exposure pathways and ecologrcal risks have been 1dent1ﬁed

~ e .. The Glen Cove Creek runs along the western edge of the Photocm::mts property. The creek is
" < located approximately 200 ft cross-gradient from the contaminated area on the site. Sampling results
from shallow groundwater monitoring wells located adjacent to the stream (MW-4 and MW-9 - see
Figure 2) indicate total VOC levels of 38 ppb or-less. Therefore, it is unlikely that recharge of the
:creek ﬁ'om on-s1te ﬂroundwater would result in 51gn1ficant VOC contammatlon in the stream

\ Samples from the creek rece1v1ng drainage. from the site did not contain elevated levels of contammants
" therefore a viable exposure pathway to fish and wrldhfe receptors is not present.

Site-related contammatron has impacted the groundwater resource in the Upper GIac1al Aqu1fer This " -
. aquifer isa sole source aguifer, providing virtually-all the- groundwater used for private, public and industrial
“use in the area. The contaminated-groundwater at the site presents-a potential Toute of exposure to’'the

envifonment. There are no known exposure pathways of concern between the contaminatéd grouridwater

and environmental receptors. The potentlal for plants or ammal speeres being exposed to site-related
- contammants is hlghly unhkely

SECTION 6: SUMMARY OF THE REMEDIATION GOALS

'_Goals for the remedial program have been establrshed through the rernedy selection process stated in6:
NYCRR Part 375. At a minimum, the remedy selected must eliminate or mitigate all srgmﬁcant threats to
public liealth and/or the environment presented by the hazardous waste disposed at the site through the
proper appl:canon of scientific and engineering principles. .

The remediation goals for this site are to eliminate or reduce to the extent practicable:

Photocircuits Corporation, Site No, 130009 ' S September 2007
PROPOSED REMEDIAL ACTION PLAN o , Page 6



. the release of contamlnants from sorl into groundwater that may exceed groundwater quality

standards; ' _
;_ L SOil vapor intrusion into residential and/or commercial facilities both onsite-and offsite'-
e mgestron of groundwater 1mpacted by the site that does not attain New York State drrnkmg water
- standards as outhned in 10 NYCRR Part 5, Subpart 5-1; and - A _
e gff-s;lte énrgratron of groundwater that does not attain Department CIass GA Amblent Water Quahty- _ .- ‘
- andards :

Further, the remedlatron goals for the site 1nclude attaining to the extent practreable
K _ '_ amblent groundwater quahty standards .
. SECTION 7 SUMMARY OF THE EVALUATION OF ALTERNATIVES

" ‘The selected remedy must be protectlve of human health and the envrronment be cost—effeetrve comply
‘with-othier statutory requirements, and utilize permanent solittions, alternative technologies or resource
recovery technologies to the maximum extent practicable. Potentlal remedial alternatives for the
"Photocircuits site were identified, screened-and evaluated in the FFS report which i Is- avarlable at the.
document repositories estabhshed for.this site: :

"The 2006 Focused Feasibility Study was restrrcted in scope due to the history of IRMs undertaken at the

site. Contammated groundwater deeper than 100 ft bgs will be addressed under a remedral mvestlgatlon
_“for OU2 ’ : -

A summary of the remedlal aIternatlves that were- consrdered for this site is discussed below. The present

_ worth represents the amount of money invested in-the current year that would be sufficient to cover all

" present and future costs associated with the alternative. This enables the costs of remedial alternatives to
be compared on a common:basis. As a convention,.a time frame of 30 years is used to evaluate present -
worth costs for alternatives with an indefinite duration. This does not imply that. operatron marntenance s
or rnonrtonng would cease after 30 years if remedratron goals are not achreved ‘

. 1 Descrlntron of Remedral Alternatrves -

The folIowmg potentlal remed1es were considered to address the contamlnated groundwater at the 51te
Alternatlve I: No Further Action

TheNoF urther Actron altematrve récognizes remedranon ofthe site conducted under prewously completed :

" IRMs. To evaluate the effectiveness of the. remediation completed under the IRMs, only continued

monitoring and continued operation of the Hydraulic restraint system is necessary: This alternative would
leave the site in its present condmon and would not provide any additional protection to human health or
the env1ronment : : ;

" Present Worth: - ..o oo e e $251000

Capital Cost: . ...........c..c.... e . . e P 50
- Annual Costs: : : . _ S R
o (Yearsl-5): . .......0.. ... e e fe e e e $I6,400
(Years:5-30): ...l e e e pereeeaaeo . 316,400
Photocifeuits Corporation, Site No, 130009 o 7 September 2007
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’ Alternatlve 2 Bloremedratlon of the Drum Storageftank Farm Area by the Addltlon of Substrate,
Coupled with Hydraulrc Restraint - .

PresentWorth........'......'...........' ........ e PR ‘ ‘.......-.$326000 A

. Capital Cost: .. ... A P e cvn. $75,000
~ Annual Costs: : . - o B '
(Years1-5): ... ... ol A e PR .. 816,400

(Years 5-30) ..... e e PP e 816,400

-Under this alternatrve substrate would bei inj jected in the subsurface in the drum storage/tank farm area, i.e.,

.. the area covered by the Bioremediation Pilot Study (See Figure 3). The substrate injection’ would be
conducted in the same manner-as the 2002 substrate injection events. The injection would employ-
approxnnately 10-12 injection pomts and roughly 5000 gallons of substrate mixture. This alternative would
be.a continuation of both the Bioremediation Pilot Study and operation of the hydraulic restraint system
‘described in the. Interim Remedial Action section. This remedy would havé a design period of
approxunately 6 months, an initial implementation: period of approximately 6 months (assuming one..
injection event), and would meet remediation.goals in 6 to.10 years. A long term groundwater monitoring .
. program would be carried out until groundwater standards are met, and mstrtutlonal controls lumtmg the
ﬁlture use of groundwater at the site would be 1mplemented :

AIteruatwe 3 In-situ Destructron of Contamlnants in the Drim Storageitauk Farm Area by
: .Chemical. Oxndatlon, Coupled with- Hydrauhc Restramt

PresentWorth......:......' ..... N S *$999,000

Capital Cost: .......: e e e e $748000

Annudl Costs: v S : Lo | :

(Years 1-5); .......... e e i s e e, $164001‘
T (Years 5-30): .. ....... e e e e S PN - 816,400

~Groundwater, and subsurface soils would be treated under this alternative via-in-sith chemical oxidation." '
Several chemical oxidants are commercially available for use with this technology. For the purpose of this
discussion Fenton’s Reagent, which consists of hydrogen peroxide with an.iron catalyst, potassium. (or
_Sodium) permanganate; potassium (or sodium). persulfate or ozone will be oxidants evaluated. When this
. -chemical oxidant comes into contact with 6rganic compounds such'as VOCs, an-oxidation reaction occurs
... breaking down the organic compounds to relatively benign compounds such as carbon dioxide and-water.

* The chemical oxrdant would be applied through mjectlon wells to at least-80 ft deep to treat contaminated
groundwater and saturated soils in the drum storage/tank farm area. ThlS isto target groundwater W1th vOC
< concentratlons in excess of SCGs:. . . :

Pnor to the ﬁJlI 1mplementatron of thls technology, laboratory and on-site pllot scale studies would be

.. conducted to more clearly definie design parameters: Between the pilot and the full scale implementations,

it is estimated that a minimum of 10 injection points would be installed: It is estimated that the chemical
oxidant -would be injected during approximately -3, separate events over several months. Durmg a
unplementatlon groundwater VOC concentratlons would be momtored -

Thls remedy also mcludes continued operatron of the hydraulic restramt system descrlbed in the Interim
Remedial Actions section of this PRAP. This remedy would have-a design period of approxirately six
months, an implementation period of approximately.three years, and require approximately 6 years to
achieve the remedial goals. A long term groundwater monitoring program would be carried out until.
groundwater standards are met; and mstrtutronal controls llmltmg the future use of groundwater at the srte
would be unplernented

" PhotocarcultsCorporatlon SlteNo 130009 o ’ . E ; B o . September 2007 .
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Alternatlve 4: Extraction and Treatment of Groundwater in the Drum Storageltank Farm Area,
" Coupled with Hydrauhc Restraint -

Present Worthe o o '....'..'...$680000

-Capital Cost: ........ . e O e e $305 000-.
Anrual Costs: : o S ' T '
. (Years1-5): 7. ......... R O PP - 324,600
"'(Years5-30) ..... e KN e P ST $24600'

" Under ﬂ’llS aIternatrve six extractton wells wouId be mstalled in the Drum StoragefT ank Farm Area, The .
wells would be equlpped with electric or pneumatlc groundwater recovery purnps. .Underground piping
“would be installed to bring, compressed air -or electric supply to each well and to convey recovered
groundwater to a centralized air stripping and vapor. treatment facility. Treated water would then be

discharged to sanitary sewer. This remedy also includés.continued operation of the hydraulic restraint
system described in the Interim Remedial Actions section. This remedy would have a'design period of- -
approximately 6 months, an operation period of 5 years, and an estimated time to achieve remedial goals
of 6 years. A longterm groundwater monitoring program would be carried out until groundwater standards

.are met, and institutional controls 11m1tmg the future use of groundWater at the srte would be 1mplemented

* Alternative 5: eremedlatlon w1th Additional Injectlon Points Coupled with Downgradlent Alr :
Sparging Curtaln and Provrsron for Contmgent Soil Vapor Extraction.and Catalytlc Oxrdatlon

-Present Worth: ...<......0.0........ A e e e .. 8547 000
. Capital Cost: ........... e e e neia e S P v . $265,000

Annual Costs: - S o ‘ .

Years 1-5): ... . . . i S P e e 518,400

_(Year.s'530) T S e _.._....'..-'.~...$18400

Under this alternatlve bloremedlatlon aet1v1t1es would be undertaken asin AltematrveZ above In addmon
the' area remediated would be extended to. the south of the original bioremediation- area, and additional

., substrate injection points would be utilized. Substrate wotld be-injected to support the existing microbial

degradation of chlorinated VOCs. The substrate injection would be conducted'in the same inanner as the
2002 substrate injection events. The injection would employ approxrmately 20 injection points at depths

.. varying from 10-to 80 fi bgs and roughly 10,000 gallons of substrate mixture, In addition; the current . -
" hydraulic restraint system would -be replaced by an air sparglng curtain that would- ox1dlze aid in. the -
. oxidation of residual contaminants in shallow groundwater migrating from the site. The air sparging curtain .
. would have a minimum effective depth of 100 ft bgs, and employ approximately 12 sparge points, covering, . -

an area just south of Sea CIiff Avenue extending from the eastern site boundary to.a point approximately

120 ft to the west. In order to be effective to a  depth of 100 ft bgs, sparge points should:be installed to a: o

minimum depth of at least 1.10 frbgs. The sparging curtain’s main task-would be oxidation of contaminants,
however, provision would be made for sufficient air volume to enable strippitig of contaminants migrating -

‘through the sparging cuitain area if monitoring results show that this is necessary. Provision would be made

for operation of a shallow, horizontally instafled SVE system in‘the air sparging curtain area, with catalytic
oxidation of effluent if contamination levels warrant. See Figure 4 for locations of the remedial systems

‘specified in this alternative. = System monitoring would include groundwater monitoring in the drum

: storage/tank farm area for’ VOCs, organics and breakdown. products such -as methane, groundwater
- ‘monitoring downgradient of the air. sparging curtain for VOCs, breakdown products and oxygen levels in
- groundwater, soil-vapor monitoring in the air sparge curtain area, and effluent monitoring for the SVE

system if the system is activated. This remedy would have a design period of approximately six.monils,
require approximately 6 months for 1mplementatron and require approximately 6 years to meet the
remediation goals. A long term groundwater monitoring program would be carried out until-groundwater
standards are met, and institutional controls Inmtmg future use of groundwater- at the site would be'
1mplemented ' . - :

Photo_cireuits Corporation, Site No, 130009 . ’ ' . g ) .September 2067
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712 Evaluatron of Remedral Alternatwes

" The crrterla to whrch potennal remedral alterhatives are compared are deﬁned in6 NYCRR Part 375, wh1eh

_ governs the remediation of inactive hazardous disposal sites in New York State. For each criterion, a brief.”
description is provided, followed by an evaluation of the alternatives agamst that criterion. The ratronale‘ '
 for the remedy: appears in Sectlon 3.

The first two evaluat1on crlterla- are termed “threshold criteria” and-must be satisfied in order for an’
alternative to be considered for selection. : S ' oo

L Protectlon of Human Health and the Envrronment This.criterion is an overall evaluat1on of each
alternatrve s ab111ty to protect public health and the environment.

Instltutlonal control measures included i in all Alternatlves (1, 2 3,4 and 5)would protect humani health by
‘preventing human contact with any contaminants that would remain in the site groundwater. While the -

. potential for human exposure to the contaminants in the groundwater would remain, the Carney Street Well

. Field, located downgradient of the site, is not currently in use, and would not be used for drinking water

unless either the raw water met drinking water standards or su1table treatment was applied to the water prior- .

to dehvery Alternatives 2, 3, 4 and 5 would- all offer varying degrees of protection of-human health and.
.. the environment through actrve remediation of the groundwater contamination, coupled with various forms
of hydraulic restraint. Alternative 1 would offer minimal protection of human health and the envrronment

by eoutmued Operatron of the ex1st1ng hydraulic restrarnt system. o '

2. Comnlrance with New York State Standards Criteria, and Gu1dance (SCGs): Compllance w1th SCGs
" addresses whether a remedy will meet environmental laws, regulations, and other standards and criteria. In

addition, this criterion includes the consideration of' gurdance which the Department has deterrmned tobe -
appl1eab1e on a case-specrﬁc ba51s ’ : : o

Stnce Alternatrve 1 does not 1nclude an active remedial measure for groundwater it is unlrker that
Department Class GA groundwater standards would be achieved. Alterhatives 2,3, 4 and 5 all provide for
active groundwater tréatment .and would therefore comply with Department Class GA  groundwater

- standards within a reasonable time frame. Alternatrves 3,4 and 5 would comply wrth Department Class. GA‘ '
groundwater standards earlier than Alternative 2.

‘The next ﬁve primary balancrng cnterra are used to eompare the positive and negative aspects of each of |
- the remedral strategles , , R R

3 Short-term Effeetlveness The potential short term adverse 1mpacts of the remedral actiori upon the
‘community, the workers, and the environment during the construction and/or implementation are evaluated.
. The'length of time needed to ach1eve the remedral objectives is also estlmated and compared against'the
“other alternatlves = : . :

Alternatlve L would hot prévide active groundwater remedrat:on and therefore would not promote the rapid
. attainment of remedial goals. Alternative 2 has an estimated nnplementatlon time of 6 to 10 years, while
- Alternatives 3, 4 and 5 would require approximately 6 years. The technology used. in Alternative 3
sometimes requires extended times (longer than estimated) to achieve groundwater standards. Alternatives
4 and 5 would provide enhanced short term effectiveness relative to Alternatives. 2-and 3 because the
_groundwater extraction specified:in Alternative 4 and the air sparging curtain specified in Alternative 5
would provide better. control of downgradient contammant transport than the hydraulrc restraint. system
speelfied in Alternatlves 2 and 3 .

Alternatrve 1 would have ho impact on’ workers or the commumty since there would bé no construction-
required. Alternatives 2, 3,4 and 5 ‘would have some impact on workers during construction. Since all the
structures required for these alternatives would be built on-site, impact on the community would be minimal.

4. Long-term Effectiveness and Permanence. This eriterion evaluates the long-term effectiveness of the
remedial'alternatives after implementation. If wastes or treated residuals remain on-site after the selected .

Photecurcults Cerporatlon Site No. 130009 ) . ' . September 2007
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remedy has been 1mplemented the followmg items are evaluated 1y the magmtude of the remaining risks,
2) the adequacy of the engineering and/or 1nst1tut10nal coritrols intended. to limit the risk, and 3) the -
. reliability of these controls.

Alternative 1 would rely-on mstltutronal controls and presumed natural attenuation- for long: term
_ effectiveness, and would therefore provide poor long term efféctiveness. ' Alternatives 2, 3, 4 and:5 would
all provide enhanced long term effectiveniess through active groundwater remediation. Based on the results -
" of the Bioremediation pilot study, Alternative 2, which.is principally a continuation of the pilot study
without significant enhancement, may not deliver maximum long term effectiveness due to potential
' rebound in contaminant levels and the vinyl chloride breakdown product. Alternative 3, due to the limited -
area of influence for each oxidant injection point, requires a very-detailed knowledge of hlgh concentration:
areas of contamjnant in order to be.reliably effective. The level of knowledge required is currently
unavailable for this site. Alternatives 4 and 5 promise the best long term effectiveness. Although short term
rebound is possible for Alternatives 2, 3, 4 and 5, al! provide a. good degree of permanence 1f provrston for’
,contmued treatinent, based on monitoring results is prov1ded

5 Reduction of Toxrcrg{, Mobrhgg or Volume. Preference is glven to altematlves that permanently and.
~ significantly reduce the toxmlty, mobrlrty or volume of the wastes at the s1te

i Alternatrve 1 would not reduce the toxrcrty, mobrlrty or volume of. contammants Altematlve 2 would

* rediice the toxicity of contaminants by enhancing the microbial degtadation of chlorinated VOCs, éventually
reduce the volume of groundwater not meeting SCGs for substantial areas within the contaminated zone,
.and impede the mobility of contaminants by hydratilic restraint. -Alternative 3 would reduce the toxicity by
- the oxidation of chlorinated VOCs, eventually reduce the volume of groundwater not meeting SCGs for
substantial areas within the contamrnated zone, and impede the mobility of contaminants by hydraulic
restraint. ‘Alternative 4 would reduce the toxicity of groundwater in the contaminatedarea by removing -
~ VOCs, reduce volume by directly removing contaminated groundwater, ‘and impede the mobility of -
.contamination by both the hydraulic restraint increased by the effects of the extraction wells. Alternative
5 would reduce the toxicity of groundwater both by enhancing microbial degradation of chlorinated. VOCs
and by-removing VOCs through air sparging and contingent soil-vapor extraction, reduce the volume of .
groundwatér not meeting SCGs for substantial areas within the contam inated zone, and reduce mob111ty by .
providing a downgradrent arr spargmg curtain barrler .

6. Implementability. The techmcal and admmlstratwe feasibility of 1mplementmg ‘each alternative arc.
evaluated. Technical feasibility includes the difficultiés associated with thie construction of the remedy and -
the ability to monitor its effectiveness. For administrative feasibility, the availability. of the necessary
personnel. and materials is evaluated along with potential difficultiés in obtammg specific operatmg
approvals, access for construction, mstltutronal controls and so forth. .

All of the optlons considered would be technrcally and admrmstratlvely feasible: Of the alternatrves
providing active.remediation,” Alternative 2 -would be readily feasible, as no additional permanent
- installations are réquired (the hydraullc restraint system is in place, and the emulsified soybean oil .can be

“injected using temporary .geoprobe injection points as already demonstrated in the Btoremedlatlon pilot
-study. | Alternative 3' would be more technically and administratively difficult, as large numbers .of
permanent injection wells would be requ1red and current lack of detailed knowledge of subsurface:geology

and contaminant distribution would require additional exploration efforts. The injection wells required for
.Alternative 3 are more expensive and more difficult to construct than those required in Alternatives 2 and
- 5. Alternative 4 would be readily feasible, but would require a long term commitment to waste treatment,
Alternatlve 5 would be readily feasible. The substrate injéction process is not teehmcally difficult, and an .
arr Spargmg curtain is more casily mstalled and operated than extraction wells

7. Cost—Effecthess Cap1tal costs and annual operatlon mamtenance, and monitoring costs are'estimated: |
for each alternative and compared on a present worth basis. Although cost-effectiveness is the last .
balancing criterion evaluated, where two or more alternatives have met the requirements of the other criteria,. -
it can be “used-as the basis. for the final decision. The costs for each alternative are. presented in Table 3.

Photocircuits Corporation, Site No 13(3009 . . o ) ' 'September 2007
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This final criterion is considered a “modifying criterion” and is taken into account after evaluating those
. above Itis evaluated after pubhc comments on the Proposed Remedial Action Plan have been recetved

‘8 Community Accegtanc Concems of the community regarding the RI/FFS reports and the PRAP-are
. evaluated. A responsiveness summary will be prepared that describes public comments received and the
manner in which the Department will address the concerns raised. If the selected remedy differs

.significantly from the proposed remedy, notices to the public will be issued descrlbmg the dlfferences and
- ‘reasons for the changes C

| SECTION 8 SUMMARY OF THE PROPOSED REMEDY

The Department is proposmg Alternative 5: Bloremedlatlon w1th Addltlonal Injection Pomts Coupled with
- Downgradient Air Sparging Curtain and Provision for Contingent Soil Vapor Extraction and Catalytic
Oxrdatron as the remedy for this site. The elements of this remedy are descrlbed at the end of this sectlon _

The proposed remedy is based on the results of the RI and the evaluatxon of alternatrves presented in the -
FES.,

Alternatlve 5is belng proposed because, as descrlbed below, it satlsﬁes the threshold criteria and prov1des
the best balance of the primary balancmg criteria described in Section 7.2. It would achieve the remediation
goals for the site by suppoiting microbial degradation of chlorinated VOCs in the drum storage/tank farm

area and adjacent areas of the site, -and providing an-air sparging curtain downgradient of the primary

contaminated area to-ensure further oxidation of any contaminants not fully ‘degraded in the primary -
treatment area. This will greatly reduce the levels of VOC contamination in the drum storage/tank farm -
area, and create the conditions recessary to.restore groundwater quality to the extent practicable.

Alternatives 2, 3'and 4 would also comply with the threshold criteria but with potent1ally longer time frarnes
or lesser rellablhty and certainty. ,

Because Alternatives 2, 3 4,and 5 satlsfy the threshold cr1ter1a the ﬁve balancmg criteria are pa.rtlcularly' '
important in selectmg 2 ﬁnal remedy for the s1te ‘

"Alternatives 2 (b1oremed1at10n) 3 (chemlcal oxidation), 4 (groundwater extraction) and 5
(b ioremediation/air sparge/contingent sve) all have short-term impacts which can easily be controlled. The
" time-needed to achieve the remediation goals 'would. be longest (six to ten years) for Alternatrve 2 and
31m11ar (approximately 6 years) for Alternatives 3,4,and 5.* - : _

: Achlevmg long-term effectlveness is best accomplished by Alternatlves 4 and 5, which. provrde awrde area’
of remedial coverage with the best methods of restricting groundwater transport of contaminants -
downgradtent of the site. ‘Alternatives 2 may not cover.a wide enough area to effectively treat all the
.. contamination, as’ indicated..by the insufficient results ‘obtained .in the Bioremediation Pllot Study
' Alternatlve 3 may leave untreated areas w1th1n the pr1mary treatment area. .

Implementatlon of all alternatives is feasrble Ofthe alternatlves meetmg the threshold crrterra Altematlve. '
.2 is the most readily- implemented, followed by Alternatives 5, 4 and 3.

Alternatrve 5 would offer the most reduction in waste volume by comprehensively treatmg VOC
contamination in the drum storage/tank farm and oﬁ'ermg additional treatment for residual contamination.
present in groundwater migrating from the site. Alternative 4 would: also achieve good waste volume-‘-
‘reduction, and Alternatlves 2 and 3 would offer reasonable volume reductlon

All alternatrves would offer reduced contaminant mobility. Alternatrves 1,2and 3 would use-a hydrauhc

restraint system to reduce mobility, whereas Alternative 4 would use hydrauhc restraint coupled with the |

" extraction wells. " Alternative 5 would rely on a downgradient air sparging curtain to reduce contaminant

mobility. -Alternative 2 would reduce toxicity by biodegradation., Alternative 3 would reduce toxicity by

- oxidation of contaminants. ‘Alternative 4 would not reduce toxicity unless secondary treatment was applied.
'Altematlve 5 would reduce toxrcrty by b1odegradatlon and oxrdatmn

Photacircuits Corporation, Site No. 130009 l o ' September 2007
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‘The cost of the alternatives varies significantly. The preferred alternative (Alternative 5) is more expensive
. than Alternatives 2 and 4, which-also meet the threshold criteria. Because Alternative 5 is estimated to be
the most comprehensive and time efficient remedial alternative, the present worth cost may be'less than-.
those projected since operation and monitoring may actually be necessary for less than the 30 years provided
.. for in the.cost estimates. ' A R ; Ce

. The estimated prés‘ént worth cost to impleiment the remedy is $547,000. The cost to construct‘fhe remedy
is estimated to be $265,000 and the estimated average annual costs for 30 years is:§1 8,400. o

‘The"eleme_nt\s of the prdﬁosed' remedy are as follows:

.- A remedial design program would be implemented to provide the. details necessary for the. -
construction, operation, maintenance, and monitoring of the remgdial program. <

2. - . Apilot study would be conducted, including the installation of at least one air sparging curtain well -
for the purpose of determining the radius of influence. Based on the pilot study data, the remainder
of the air sparging curtain will be installed, and operated until the remedial goals are attained, or the
Department determines that-it is no longer effective to operate. o

3. One substrate injection event, utilizing ,aﬁpfoximately 20 injectior'x points covering the drum
' storage/tank farm area and the adjacent area immediately to the south will be conducted. Additional
injection-events would be carried out as required over-a period of up to 5 years. '

Lo

4. . Continued groundwater monitoring at locations; established dliring the _bioremediz{tion pilbt, study,

. . ataminimum of two.additional points located south of the pilot study area, and at a minimum oftwo - o

. downgradient points. Groundwatet would*be monitored for VOCs, dissolved oxygen; organic
~content and methane at a minimum. Additional groundwater monitoring well installations may. be -

required. = . .

A Iinposition of an insti'tlutional‘ control in the form of an environmental easement that would require -
- .(a) limiting the use-and development of the property to commercial/industrial use; (b).compliance

with the approved site management plan; (c), restricting the use of groundwater as a source of -

potable or process water, without necessary water quality treatment as determiried by NYSDOH;
and (d) the'property owner to-complete and submit to the Department a-periodic certification’of

institutional and engineering controls.

6.  Development of a site nianagement plan which would. include the fblloWing"institutibndi and:

" engineering controls: (a) continued evaluation of the potential for vapor intrusion for any buildings = ‘

. developed on the site, including-provision for mitigation of any impacts identified both on-site and
off-site; (b) monitoring of groundwater; (c) identification of any use restrictions on the site; and (d)
provisions for the continued proper operation and maintenance of the components of'the remedy.

The property owner would provide a periodic certification of institutional and engineering controls,
prepared and submitted by a professional engineer or such other- expert acceptable to the
Department, until the Department notifies the property owner in writing that this certification is no
longer needed. This submittal would: {(a):contain certification that the institutional controls and
_ engineering controls put in place are still in place and are either unchanged from the previous
certification or are'compliant with Department-approved modifications; (b) allow the Department
access to the site; and (c) state that nothing has occurred that would impair the ability of the control -
to protect public health or the environment, or constitute a violation or failure to comply with the
site management plan-unless otherwise approved by the Department. - o L

N

- 8. The operation of the. components of the remedy would continue until the remedial objectives have
been achieved, or until the Department determines that continued operation is technically
impracticable or.not feasible. . B oL = S

4 .
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Since the remedy results in untreated hazardous waste remaining at the site, along-term monltormg prograrn
. would be instituted. Groundwater-at and downgradient of the treatment area would be monitored. The
monitoring-program would allow the effectiveness of the bioremediation and air spargmg curtain to be
momtored and would be a component of the long-term management for the site.” = - T
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: TABLE 1 -
Nat_ure and Extent of Contamination
Aprtl 1998.to May 1998 '

- Aok RS

Groundwater e Coneerns ; Ra;ig[.mDﬁc:tgf:l;:(tll‘o(;nb);: “
'Volatilé Orgamc | 1i1,1-Trichioroetharie } =~ ND t6 6,000 5 4'0f 18

| . Compounds (VOCS)‘ 1 1,1-Dichloroethane. |.- . . NDto 3,200 -5 7 of 18
I | vinyiChlorice | ND o640 2 5 of 18
| L1-Dichloroethene "~ NDt0570 5 40f18

. |cis-12-Dichlorocthenc NDt0520 - - 5 6of 18

1 - Chloroethane . . || ND to 180 e - 3of18

" “Tetrachloroethene . ‘NDto 150 5. 4 0f 18

Tnchloroethene . 'ND'to 50 ‘.'.5 50f18

" “Toluene o ,- . NDto26 N . °5 1of18

. Benzene . | - . NDtolll 0.7 “20f1

ppb parts per- bllllon whtch is equ1va1ent to mlcrograms per llter ug/L in- water

tbSCG= standards crtterla and guldance values for groundwater samples New York State
: Ambtent Water Quahty Standards : ‘ .

--°ND non—detect .
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. TABLE 2 : '
IRM TREATMENT AREA MONITORING RESULTS
VOLATILE ORGANIC COMPOUNDS

K T R S DR . CoucentratmnRange Detected (ppb)a R e
** . Contaminaitsof - L chyYear v <
" LesConeerns: v o e ppby

R I L L B
1,1,1-Trichloroéthane. . ND 178000 28-24000 ND 36600 | ND3610 | ND.6600 _ .5
" .1,1-Dichlorocthane . - | ND-38200 | ND-18800 { ND-7620. | ‘ND-91. | ND-11000.| * 5 °

" Vinyl Chloride | ND-4710 | ND-4320 | ND-180 | ND-342 | ND:1500 | -2
1,1-Dichloroethene " ND-210: | ND-6630. | ND-227 | ND-91 | "ND-330 5.
cis-1,2:Dichloroethene | ND-24900 | ND-12300 -| ND-680 | ND-43 | ND-180. | 5.
Chloroethane ND-5370 | ND-6630 | 16-8640 | 261-9290 -[340-18000- | 5
Tetrachloroethene |- ND:13 | ND-72 | ND37 [ ND-65 [ ND9 5 .
- Trichloroethene © ND .| ND25 | ND3 'ND |- ND | 5.
Toluene ' ND-232 .| ND-140 | ND-59 ND-81 | 4250 .| 5.
Benzene - ND 'ND-20 - |. ND-48 | ND-40 | .ND-3. 0.7

' ppb parts per b11110n wh.lch is equlvalent to m1crograms per. hter ug/L ‘n water

b SCG = standards criteria, and guidance values; for groundwater samples New York State

C °ND non-detect

: 'Amblent Water Quahty Standard
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. Table 3 ,
Remedlal Alternatlve Costs

Rgme_dial Altérnative .

Total Present Worth ($), :

“I'No. 1: No Further Action -

1 Capital Cost ($)

' Am_iiml Costs ($)' ,

$251 000

No. 2 Bioremediation of the Drum

Storage/tank Farm Area.by the
. | Addition of Substrate, Coupled -
-1 with Hydrauljc Restraint -

%0

'$75,000

- $16,400

$16,400

‘ '$32’6,-000 :

No. 3: In-situ Destructloh of -,
Contaminants it the Drum
| Storageftank Farm Area by

“Chemical Oxidation, Coupled wxfh_ |

. Hydraulic Restraint

$748,000

$16,400

$949,000

| No. 4: Extraction and Treatment of
Groundwater in the Drum

Storage/tank Farm Area, Coupled

with Hydraulic.Restraint

$305,000° -

$24?600

. $680,000

.|'No. 5: Bioremediation with T
- Additional Injection Points -
.Coupled with Downgradlent Air

Sparging Curtain and Provision for |

Contingent Soil Vapor Extraction
and Catalytic Oxidation =

© $265,000

18,400

" $547,000
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