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EXECUTIVE SURlRIARY 

Haley ant1 Alclrich has pel-formed a feasibility sh~dy (FS) for site rernecliation at the Enarc-0 
Machine Prc~lucts facility in Lima, New York. This stucly has heen performed in accordance 
with an ortler-on-consent hetween Kaddis Manufacturing ant1 the New York State Department of 
Environinental Conservation. 

The study evaluated potential remedial schemes for applicability to the site conditions as 
determined by the re~neclial investigation (RI) performed at the site. Contaminants of concern 
consisting of chlorinated compcwnds are present in soils in a relatively li~niteil source area 
beneath, ancl immediately acljacent to the existing huilcling. Grouncl\vater is contaminated 
beneath this source area; a contaminant plume historically extencled off the property hut has 
significantly attenuatecl and no\\' is generally confinetl to the limits of the Enarc-0 property. 

A health risk assessment performed for the site indicated that existing contaminant levels and the 
identified potential exposure pathways, tlo not create unacceptable risks to humans. As such, 
health risk dicl not tlrive the process of selecting remediation actions. Cleanup criteria for the 
contaminatecl media at the site are provided by NYSDEC l ~ i d a n c e  documents containing 
Standards. Criteria ancl Guidance values. 

Remedial response actions evaluateil as part of this FS inclueled No Action (with associated 
monitoring), ControllIsulation, Excavation and Disposal, In-situ and Ex-situ Treatment, and 
Separation and Treatment. Based on the evaluation, the No Action ancl In-sih11Ex-situ 
alternatives for soil, ancl Separation anil Treatment for grounclwater, were found to be 
inappropriate respunses. The remaining response actions were fount1 to be most applicable to 
the site conclitions. The specific technologies within these response action categories identified as 
heing the most likely to he effective in obtaining the remedial goals for the site are: 

No Action, with associateil monitoring, for groundwater; 

Excavation ant1 disposal of shallow, contaminated courtyard area soil as solid waste; 

Separationltreatment of contaminants via wind-powered low vacuum vapor extraction 
from soils reniaining in place; and 

Controlllsolation via a low-permeability cap for soil remaining in place. 

Based on the site conditions, and the findings of this FS, a cornhination of these specific 
technologies is proposeel as the response that would protluce optimum results, since each 
alternative hy itself might not produce significant results. 

The separation of contaminants from affected soil would consist of low-vacuum vapor extraction 
from wells installeel beneath the huiltling ancl perforated piping heneath the courtyard after 
excavation ancl ilisposal of shallow soils as non-hazartlous solid waste. Investigations to date 
have inclicatecl positive i~nprovement of grouncl\+.ater quality \+.ith time, even in the ahsence of 
any previous remeclial measures in the source area, and where infiltration uf precipitation has 
continuecl to infillrate the suhsurf~ce. The actions proposed herein will represent positive and 



effective steps in reducing contatninant mass in the source area, as well as reduce significantly 
the potential for atlclitional contaminant migration. 
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1. INTRODUCTION 

1-01. Purpose and Org;~niz;~tion of Report 

This report presents tlie results of tlit: Feasibility Stuily (FS) at the Enarc-0 Machine Products 
facility site in Lima, New York. The FS was undertaken on behalf of Kaddis Manufacturing 
Corporation (Katlclis), the owner of tlie facility, for NYSDEC Registry Site No. 8-26-01 1, in 
accordance with Ortler-on-Consent No. B8-01 12-91-01 hetween Katltlis ant1 the New York State 
Department elf Environmental Conser\lation (NYSDEC). 

This FS report has heen p~.epared in conformance \\,ith the United States Environmental 
Protection Agency (USEPA) guitlance clocument dated 0ctc)her 1988 (EPA RIIFS Guidance), 
and using criteria of the NYSDEC's 15 May 1990 Technical and Administrative Guidance 
Memoranilum (TAGh4 No. 4030)(1,2)*. The organizaticln of this FS report is described as 
t'ollows. 

Section 1 contains a summary of the ~.esults of the Remedial In\lesti~ation (RI) and an overview 
of the FS. 

Section 2 descrihes the iclentiti~.i~tio~i ant1 screening of seneral response actions. The 
identification and screening of general response actions, hasecl on the RI clata, includes the 
following activities: 

develop remedial action objectives which speci$ site compc~unds and media of interest, 
and potential exposure ~x i th~ fays .  Objectives are based on conipouncl-specific cleanup 
criteria provided by NYSDEC; 

de\lelop general response actions for each medium that niay he taken to satistjr the 
remedial action ol!iecti\~es; 

identify voltrmes and areas of media to which general response actions might be applied. 

Section 3 descrihes the screening criteria for alternatives; 

Section 4 presents an identification of specitic alternatives within the response actions that are 
retained from Section 2. and a tletailed analysis of the alternatives with respect to the following 
criteria: 

Overall protection of human health ancl the environment; 

Compliance with SCGs (Ne\v York Stantlarcls, Criteria and Guiclelines); 

Long- ancl short-term eftZcti\~eness; 

* Numhers in parentheses refer to references cited at the end of this report text. 
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Reiluction of toxicity, mobility, 01. volume of site coml~ouncls; and 

Cost. 

Section 5 summarizes the finclings ancl conclusions of the FS 

This section presents a summary of Haley & Alclrich's remeclial investigation report for the site 

(3). 

A. Site Descriptio~l and History 

The site is a 6 k  acre property Iocatecl at 1175 Bragg Street in Lima, y e w  York, in the 
northeastern portion of Livingston County as shown on Figure I .  The site is approximately one 
mile southeast of the Village of Honeoye Falls. The Enarc-0 facility is a une-story slab-on- 
rrade builclin,n, Iocatecl in the nostliern half of the site. The site is houncled on the north by - 
resiclential property. on the east hy resiilential psoperty and Huneoye Creek anil on the soiith ancl 
west by farmlancl ancl resiclential property. Immecliately south of' and acl.iacent to the Enarc-0 
property is a small automobile repai1./hocIy\4~ol.k shop. Crane's Collision. which has reportedly 
been operating since the micl 1960s. The present Enarc-0 hlachine Pruiluct~ location has heen 
operating since 1960. A site plan is presentee1 on Figure 2. 

Solvent use at the site has heen limited to a vapor clegreasing pn)cess nrhich removed oil residues 
from nen-ly-machineel pasts. This is a containeel process that recirculates the cleaning tluids. No 
loss has heen reporteel to have occurr-ed fsom this system. Tsichlol-o~thene (TCE) was used in 
this process i~ntil 1980, ancl I , ] ,  1-trichloroethane ( I,  I ,  I-TCA) between 1980 and 1985. Since 
1985, no chlorinatecl sol\lents have Iwen iisecl on site. Stoclclard Solvent (Kensol 30) is presently 
used to degr-ease machined parts. The Kensol 30 is stored in 55-gallon dsums in the storage 
builcling anel transporteel into the inair1 huilcling as neecled by forklift. 

Former and current ilegreasing operations have heen performed on the south side of the east 
wing of the main huilcling (Fig~11.e 3). One degreaser is located on a metal grate over a concrete 
vault which is ilepressed approximately 2 ft. -t below slab grade. 

An itndergrouncl storage tank ([]ST) containing gasoline was previously located on the south side 
of the procluction I~~rilclins (Fig~11.e 2 ) .  This tank was removed, cut up and clisposed of in July 
1986. Accoscling to soil analytical ~.esults from subsurface soils, petroleum-related contaminants 
were cletectecl in l 0 \ 4 ~ ,  estimateel concentl'ations. 

Usecl cutting oil \ifas ~~i.e\:iously storeel in an al~0\~e-g1.oirnd tank on the east side of the proiluction 
building (Figure -3). This tank \\*as also remo\*ecl i n  July 1986. 



A solvent storiige tank \\,as ~~revioi~sly located on tlie east sick of the pro~luction huiltling in the 
courtyard area (Figure 2).  On June IS, I985 approximately 5 gallons of I ,  I ,  I-TCA reportedly 
slilleil as tlie tank \itas heins tilled hy a solvent-sup]>ly company eniployee. This was 
immecliately ~.eportetl to the NYSDEC, who sent a represe~itative to the site. Upon tlie 
recornmenilation of the NYSDEC rellresentative, the soil in the spill vicinity was excavated to a 
depth of a]>proximately two feet. The soil \\,as spread clut in the parking area, allowing volatile 
organic compouncls (VOCs) to volatilize. Enarc-0 removed the solvent storage tank in July 1986 
and tliscontinueil chlorinatetl solvent usage. Subsequent investigation was performed leading up 
to ant1 inclueling a ti~rmal ~.emetlial investigation ( R I ) ,  performecl in accordance with an Order on 
Consent with NYSDEC. 

Basecl on the results of tlie remeclial investigation, the apparent source area is assumed to be 
beneath tlie tloor slah in tlie vicinity of tlie former ilegreaser ancl in the courtyard south of the 

~ e a s e r  area. d lz  

Prior t c ~  1988, puhlic u8;lter supply service dicl not extenel into the study area and Enarc-0's water 
supply was c~htaine~l t'rclm a private \tlell, I80 feet ileep, located o n  the prollerty. Enarc-0 
terminated usage of tlie water supply as its source of water in 1988. Area residents on 
Martin Road west elf Honeoye Creek, as \ilell as Icleson Road and Bragg Street also relied on 
domestic private \\fells t i ~ r  their \\,;iter. 

B. Nature and Extent of' Contaminalion 

The remedial in\festigation encompasse~l h(~tli the appiirent source area in the courtyard and 
additional areas ~utsiile this s o ~ ~ r c e  area. Soil vapor sampling was performed inside and outsicle 
the facility, soil and he~lrock test horings drilleil, and groundwater monitoring wells installed 
across the site. [n aililition, former offsite llrivate water supply u~ells were sampled on more 
than one occasion. Previous investigations hy others were also performed, including soil test 
bor ing  and \\fell installation. 

Contaminants in source area soils are generally concentrated in a limited area in the vicinity of 
the former clegreaser am1 storage tank, and are not present at significant concentrations at 
distances generally greater than 50 feet from this location. VOCs in soil vapor were detected at 
levels indicative k)fa soilrce area at shallow clepths within the huilcling near the degreaser and just 
outside the south huilding wall in the courtyard. In the courtyard area, TCE and other VOCs are 
present in an irregular pattern u8ith respect to depth and distance from the degreaser location. 
The data indicatecl the source area cloes not encompass the entire courtyard area. 

Subsurface soil vapor u.as colleite~l outsi~le in tlie source area ant1 insicle the Enarc-0 building 
adjacent to tlie courtyaril area. Vapor. samples collectecl from the prohe locations were analyzed 
for VOCs onsite using a portrillle Plioto\rac IOS70 gas chro~iiatograllh. TCE, I ,  I ,  I-TCA, 1 , l -  
DCE anel I .2-DCE were [lie rna,ior soil \ ~ i p o ~ -  cclnstituents rletectecl. Other compounils detected 
at signiticantly Io\\'c'r ct~nant~'ations incluclecl PCE, vinyl chloricle, tc~luene and xylenes. 



Soil vapor locations outsicle the huilcling in the courtya~.cl area ancl insitle the huililing in the area 
of the former cleg~.easer containeel the highest Ievels of contamination in soil val?or. 
Maximum VOCs vallres of 315 111x11 ancl 387 plIm in soil vapor s;..mples were detected insitle the 
building ant1 oi~tsicle the I~uilcling near the former TCA tank, respectively. 

Soil contamination away from the source area is limited to low part per million concentrations in 
the area of the former gasoline UST along the south sick of the huiltling and very low part per 
million concent~.ations a~.ouncI the storage huilcling ancl ar.ound the perimeter of the courtyard. 
These Ievels indicate that the source area \i,ithin the co111.tyarcl is the only area of concern. 

For all onsite shallo\v 11ecl1.0ck monitoring \i,ells, RI gr-ountl\i8ater sampling was coniluctetl for 
four quarterly events. heginning in July 1994. In all saml~ling events, the principal conipound 
detected was TCE.  ni th  lesser Ievels of I ,  I ,  I-TCA, cis-I ,2-DCE ant1 lesser amounts of PCE. 
hllinar aniounts of 1 . 1  -clichli~ro~tliant: ( I .  I -DCA),  1 , l  -~lic.hlu~-o~thene ( I ,  I -DCE),  vinyl chloriile 
and chlorclform were also cletectecl, \\.it11 p~.e-Rl (199 1 )  sampling events also detecting trace 
levels of 1 , l  ,2,2-TCA and carhon tet~.achloride. Ta l~ le  I summa~.izes ground\+later sampling 
results. 

A comparison of the last four sampling events \iaith the 1991 grouncl\i!ater sample VOC 
concentratic~ns (for iiells MW-I t111.ough M\Y-6 only) inclicates contaminant Ievels have 
decreaseil signiticantly in se\le~.al of the \i.ells (hllLV-2 through MUi-4) or  have decreasetl from 
already lo\\! levels to n ~ ) n - ~ l ~ t ~ c . t  (non-estimateel \,slues only) in MW-1 and MW-6. Only one 
well, MW-5, did not sho\i! a sul~stantial clecrease. Refer to Figure 2 for u~ell  locations. 

G r o u n d ~ * a t e r  VOC concentrations are  higllest in well MW-2OlD in the courtyard near the source 
area. VOC Ievels in wells MW-1 ancl MW-6 are  substantially Io\ver than the other onsite 
monitoring wells, and have heen at o r  helo\v chinking water standards for all sampling events 
since installation in 1990. Wells MW-2, MW-3, hllW-5 and MW-201D have had the highest 
VOC concentrations. In general, most of the wells have exhibited an overall decrease in total 
VOCs since the 199 1 sampling events (neith s t ~ m e  seasonal variation). Total VOC levels in MW- 
5 have increased so~ne\vhat since 1991. 

Grounilwater sampling ancl analyses of 38 resiclential water supl~ly wells hy others in 1985 
indicated the presence of VOC contanlination in 21 of the ~.esiclentiaI wells and the Enarc-0  
supply well. Haley K: Alcll-ich ~.esamplecl ancl analyzed 1 1  resiclential wells and the Enarc-0  
supply well in April 1995. Seven of these residential wells ancl the Enarc-0 well were sampled 
again in August 1995 to allow seasonal cc~mparison of data. The sump in the hasement of one 
resiclence near Enarc-0 \+,as also sampled cl11ring this event, for comparison m previous analyses 
perfi)rmecl hy NYSDOH. 

April 1995 \+.as the first RI suinpling event f o ~ .  the oft:\;ite fol.mer resiclential water supl~ly wells, 
and incluclzcl 1 I resiclential ivells ancl the Enarc-0 suly~ly well. Each well was sarnplecl at two 
clepths, \vith the exception of the Enarc-0  supl~ly \i~elI ancl the well at 7850 h4artin Road. A 
third, deep samlde \ifas tll~tainecl in these t\i.o \veils hecause of their greater ilepth. 



The grounilwater analytical clata t'roni the April I995 sampling event indicatecl that VOC 
concentrations in ne~~r ly  all of the offsite wells clecreasecl signiticantly since tlie 1985 sampling 
events, anil in sc)me cases no VOCs were tletectetl. VOC concentrations in six of the twelve 
wells samplecl were helow New York State drinking water stanclarcls, generally in wells furthest 
from the Enar-c-0 site. VOCs also cIr.oppecl signiticantly in the wells nearer the 
Enarc-0 site, although selected compountls uver-e detected at levels ahove NYS drinking water 
standards. Compouncl concentrations in the residential wells dicl not exhihit a discernahle pattern 
with regaril to vertical clistrihution, and in most cases the shallow and deep samples exhibited 
similar concentrations. The samples from tlie Enarc-0 well indicated the greatest co~npound 
concentrations near the apparent source area to he near the water table. 

The August 1995 sampling event (6 I-esidential wells nearer the Enarc-0 site) entailed sampling 
at depths (elevations) \\,liere the highest concentrations were seen cluring the April 1995 sampling 
event. The analytical results frc~m the offsite ivells revealeil little or no change from the April 
1995 sampling results. All cletected VOCs were present at levels helow the detection limit, thus 
the values were estimated. There ~vere no non-estimated VOCs cletected at levels at or above 
New l'ork State Drinking Water Stanilards. Tlie for11ie1- Enarc-0 supply well, also sampled in 
August, showed an increase in tlie TCE concentration over previous analyses. All other 
compountls iletected for this well were low, estimatecl values. 

Data from the two I995 offsite sampling e\lents reveals concentrations that are generally at or 
below New l'ork State ~11.inking \ifatel. stanclarcls, fi)r non-estimated VOC concentrations. When 
these data are compared to the 1991 groundwater sampling event, significant diminishment of 
croundwater VOCs is apparent. This means that continired signiticant migration of.VOCs from - 
the apparent Enarc-0 source area is not occus~-ing. 

The environmental persistence ancl properties of site compo~~nds of concern, and potential 
migration routes are fac-tors which determine the distribution of site cheniicals of concern in the 
subsurface. The ability of an organic chemical to move in the subsurface is a function of both 
the cheniical properties of the compouncls and the mechanical properties of the chemical- 
subsurface-environment system. 

Site contaminants released into the soil are attracted to and sorhecl onto soil, but niay migrate 
some distance Jownward clepencling on its properties listed ahove. Tlie site contaminants have 
migrated to the wvater tahle, ancl have f~~r t l i e r  migrateel with g~'oundwater tlow. 

Groundwater tlow rates at the Enarc-0 site were estimated to he in the range of 0.1 to 9.4 x 10' 
feet per year. The grounclwater plume migration limits were generally limited to the area 
beyoncl the north of Ideson Roacl (approximately 1500 feet). Based on the latest offsite well 
r r o~~nc lwa te~  sampling analyses i t  is eviilent that the apparent source area is no longer supplying - 
significant amounts of chemical contaminants to groundwater migrating offsite; contan~inatic~n 
concentrations offsite are generally at or near acceptal~le drinking water levels. 



D. Bi~selintt Risk Assessment 

A baseline Health Risk Assessment was perfor~iieil for the Reme~lial Investigation of the Enarc-0 
Machine P~.oclu~ts site I>y e\!aluating tlit* coml>ounJs detected as present, the media in which they 
were iletecteil, the range of concent~.ations ~letec-te~l in those meilia, and potential exposure routes 
hy which I I L I I N ~ I ~ S  may he exl>osecl to these c*oml>ou~icls. USEPA Risk Assessment g~~idance  
dictates that cornl7oun~ls kno\r.n to I>e associatecl with site activities he incluclecl in the risk 
assessment, as ~ i e l l  as other cletectecl coml~ounils tliat may he associated with anthropogenic point 
and non-point sources. Therefore, health risk characterization for this evaluates both cheniical 
compouncls that may have heen associatecl with activities at 
Enarc-0, as well as from co~iipouncls that may have heen from other anthropogenic sources. 

The potential Reasonable Maximum Exl~osure (RME) scenarios for the stutly reported in the RI 
were inhalation of aml>ient air I>!/ on-site \r,o~.kers, ingestion of site soils hy on-site wol-kel-s, 
inhalation of soil ~>artic.l~lates hy on-site \r20~.kt.rs. ancl clerriial contact with gro~~nilwater hy o f f -  
site resiilents. The res~rlts of the assessment inclicate that noncarcinogenic risks for each Rh4E 
scenario m.ere less than I ,  the USEPA t l i~.e~l i~~li l  for cletermination of non-carcinogenic risk, 
with Hazard Inilices ranging from I .3 x 10" to I .5 x 10.'. Carcinogenic risk estimates were 
calculateil to he 1.7 x 10.'  ti)^. on-site worker inhalation of am1)ient air. Risk values for on-site 
worker ingestion of soil ancl on-site \r'o~.ker inhalation of soil particles were 3.5 x 1O-'and 7.2 x 
lo-', respectively, ancl for ~.esiclent cle~.mal contact wit11 off-site groundwater the risk was 2.0 x 
lo-'. All these carcinogenic risk estimates fall helow the USEPA to 10-"range of acceptable 
risk. 



11. PRELIRIINARY SCREENING O F  TECHNOLOGIES 

2-01. Introduction 

The FS process is hasecl on available clatit ancl information, as containetl in the R1 report, datetl 9 
January 1996 (3), and submittals to NYSDEC elated 28 April 1993, 10 October 1994 and 3 
February 1995 (3,5,6). 

The Feasibility Study (FS) is performe~l in three phases: 1 )  the identification and screening of 
reneral response actions, [luring ~vliich phase remedial action oh.jectives and general response - 
actions are tleveloped; 2) the preliminary screening of alternatives; and 3) a detailed analysis of 
the alternatives. This section a~ldresses the tirst phase, including remedial action objectives, 
which were established to protect human health and tlie environment. Remedial action objectives 
specify site compountls and media of concern, potential exposure pathways, and compound- 
specific PI-eliminary cleanup criteria ~7rovitletl hy tlie State for eacsh iriipactetl niedium at the site, 
all based on I - ~ S L I I I S  of the RI and suhsec]uent suh~iiittals. 

Following the discussion of remedial action ol?jectives, this section ~lescribes the development of 
ceneral resl7onse ;~ctions for each medium aricl tlie volume or area of each medium to which - 
general ~.esponse actions may be applied. - 
2-02. Rernedi;~! Action O1,iectives 

A. Contan1in;rnts and Media 01' Concern ; ~ n d  Allo\~;~hle Exposures 

Compouncls of concern ha1.e heen detecteel at the Enarc-0 site in g~.ountlwater and soil. The 
overall objectives of remediating this site are to protect human health and the environment. The 
specitic oljectives to comply with this over-all goal are to retluce the contaminant levels in the 
source area soils to p~.ecluile or minimize further supply of contaminants to groundwater. This is 
done by iclentifying tlie conipounds exceeding NYSDEC Stanclards, Criteria and Guidelines 
(SCGs) in each metlium, then evaluating remedial alternatives to atldress the compounds in the 
affected nietlia. The applicable SCGs for soil and groundwater, prepared by NYSDEC, are 
TAGM 3036, ancl TOGS 1.1.1, r.especlively (7,s). 

The general area ivhich contains the ~.ontaminated soil atltlressetl in this FS report is shown on 
Figure 3. The apparent source area is contineel to the cou~-tyartl area immediately adjacent to the 
facility, and an area henzatli the existing buil~li~ig, as shown on the plan. Soils in this area have 
been clemonstrated to contain concentrations of compountls ahove SCGs as clocu~nented in the 
R1. 

The RI tlcterminetl the impact on soil to he limited to the following VOCs: 

- I , ] -DCE - TCE - PCE 
- ],'I-DCE - 1.1.1-TCA 



The following VOCs, ~letectecl i n  offsite groi~~icl~vate~., were ~leter~iii~ied to be c o ~ i ~ p ~ t ~ n ~ l s  ~f 
concern: 

- 1,I-DCE 
- 1,'-DCE 
- TCE 

This FS aclcl~.esses reme~lial metliocls for soil ancl g ro~~n~lu la te~ '  co:itaminant concentrations in the 
source area n~liich exceed NYSDEC SCGs. 

The risk assessment evaluateel tlie risks associateil with soil and ground\vater contamination 
detecte~l at tlie site. The Reasonal>le Maximum Exposure (RME) scenarios considered included 
migration pathways of soil contaminants to aclult workers onsite tIil.ough soil ingestion, vapor 
inhalation or soil particulate inhalation, and offsite through grountlw~ater exposure. Current and 
fi~ture use ot' the site ; ~ n c l  study area \verc assumed to he consistent with current use. The RME 
scenarios \inere e~t i t l> l i~h~t l  using clef~ult exposilre factors f i r  aJtrlt resiilents/~lorkers. Risk 
assessment-based allo\vahle exj>osure concentrations for site contaminants of concern were 
estahlisheil using USEPA risk assessment guiclance (RAG) proceclures. The NYSDOH threshold 
of less than one instance in a million \$,as used as tlie limit of acceptable car.cinc-lenic risk. 

The ti)llo\ving tahle summarizetl the potential exposure scenarios, tlie acceptable risk range, as 
identitiecl hy USEPA, and the calculatecl risks: 

As shown hy the above tahle, none of the exposure scenarios evaluatetl indicate potential 
exposure inc.iclences above tlie accel?tahle risk guiclelines set forth hy USEPA. Accordingly, risk 
is not a criterion that u'iII elrive the selection of site remeclial actions. 

Sct.~~;irio 

No17- Corci17ogiv7i~~ Risk: 

Colzi17ogc17ir Risk: 

1 .  Onsite Worker Ambient Air 
Inhalation 

2. On-Site Worker Jngestion of 
SUI-face Soils 

3. Soil Particulate Inhalation hy 
Onsite Wo~.kc~.s 

4. Off-sitc Resiclent 
Groundu~ater Exl>osure 

LJSEPA Acc.epti~l)le 
Risk Range 

< I 

1 x 1 0 . ~ -  1 x 10." 

H:~z:~rd Index1 Calculated 
Risk Estinii~te 

1.2 x 10.' to 1.5 x 10.' 

1.7 x 10" 

3.5 x 10'" 

7.2 x 10.' 

2.0 x 10." 



B. Development of Remediation Goills 

The goal of site remetliation will he to reduce levels of the contaminants of concern in the source 
area to c~u.rently acceptalde Stanclarcls, Criteria and Guiclelines (SCGs) as defined by NYSDEC. 
These goals are numerical in nature ant1 serve as quantitative targets for remetliation. The 
establishetl SCGs for use in this FS inclucle: 

FOI. soils: Nj'SDEC TAGhll 1046 "Determination of Soil Cleanup Objectives and 
Cleanup Levels", H\YR-91-4046, 71  January 1994; and 

For gn)~~~xIn ,a te r :  NYSDEC TOGS 1. I .  1 - "Amhient Water Quality Standards and 
Guiclance Values", 15 Novemher 1991 ; 

Tahle 1 contains the calculated soil cleanup goals for the contaminants of concern using 
NYSDEC TAGM 1016. Tahle 2 contains the referenced SCGs for ground~i-ater referenced 
from TOGS 1.1.1. Exceeilences of the TAGMITOGS cleanup goals in the source area were 
documented by the reme~li:il investigation. 

Remeclial Action Ol~.jecti\,es (RAOs) ;ire tl~~alitative targets, ancl for the site are as follows: 

Reduce, eliminate or control, to the extent practicallle, the contamination present within 
the soils on site; 

reduce, eliminate or control, to the extent practicahle, the potential for migration of 
contaminants to groundwater heneath the site source area; 

mitigate the impacts of contaminatecl ground\\,ater to the environment; 

provicle t i ) r  attlrinrnent o f  SCGs for grouncl\vater qurrlity, to the extent possible; and 

eliminate the potential for clirect human or animal contact with the contaminated soils on 
site. 

The pro.ject risk assessment determined there appears to he no unacceptable health risk 
due to the presence of contaminants in soil or grclundwater at the site for reasonable 
niaxilnum exposure scenarios. Further, public water is supplied to the site and off- site 
resitlences and off-site grountlwater has declined to generally within SCGs. Therefore 
the first three objectives are considered as primary tlrives in the screening and selection 
of alternatives \\4iile the last t\vo clcl not drive selection. 

3-03. PRELIb,llSARY SCREENING OF REMEDIAL ALTERNATI\'ES 

General response actions are actions that may he applicable to remediation of this site, selected 
on the hasis of the R1 tinclings. This section clisci~sses those response actions considered as 
re~netlial alternatives f i r  the Enarc-0 site. 



Basecl upon e\jiiluation of R I  data, the general response actions consicle~.eil in this FS for the 
Enarc-0 site inclucle (listed hy meclium): 

Not affected at the site. therefol.e eliniinatecl from fi~rtlie~. consideration. 

1 )  N o  action; 
2) On-site ci~ntroliisolatic,n \vithout treatment; 
3 ) Excaviction and off-site clisl~c)sal without treatment; 
4 In-situ treatment; and 
5 )  Separation and treatment. 

The remeilia1 alte~.nati\res are evaluateil i n  this section (i.e. initially screened) on the basis of their 
ahility to meet the fi~llo\\~ing t\vo general crite~.ia: 

.. . W t ~ . t ~ \ / m  - This criterion focuses on the degree to \vhich an alternative reduces 
toxicity, mobility, or \,olume through treatment, mini~nizes residual risks and affords 
long-tern1 l~.otection (~.eferring to the perio~l after the remetlial action is in place and 
effective), and co~iil~lies ufitli SCGs. I t  also consiclers short-term impacts (during the 
construction and implement;~tion ~ x x i i l c l )  and how quickl~. the action achieves protection. 

m ~ i t a h i l i t y  - This criterion fi~cuses on the technical and a~lministrative feasibility of 
i~nl'le~iie~iting tlie alternati\~e. Technical feasihility refers to the ahility to construct, 
ol'erate, maintain, replace, and monitor inti] the ti~ture necessary process units as well as 
the availability of necessary eqiril?ment and technical specialists. Ad~ninistrative 
feasihility includes cc~mpliance with applical?le rules, regulations, and statutes; the ahility 
to obtain appro\,als from other oftices ancl agencies; anil the availability of treatment, 
storage, and clis[~osal services (if applicable). 

These criteria are consicle~.ecl in greater detail, along with other criteria in the detailed analysis 
containecl in Section IV. Follo\s,ing is a tliscussion of the general response actions considered as 
remeclial alternatives in this FS. from the stanilpoint of general effectiveness ancl 
irnplemental~ility. 

To the extent i t  is 130th possible ancl appropriate, the no-action alternative is required by 
EPA RlIFS gi~iclance to he e\laluatecl as part of the FS. The no-action alternative does 



not proviele t~.eat~nent to 111.event conta~llinant migration of compo~~ncls along iclentitied 
~nigration pathways from sour.ce areas. 

This response essentially evaluates nthether there \vc)ultl he any threat to public health, 
welfare or the environment if no action is taken. I t  p~.ovicles the haseline against which 
other responses can he coml~arecl. This response may he selectetl if natural 
environ~nental mechanis~ns will 1.esl1lt in  clegraclation or imrnohilization of the site 
compouncl concentl-ations within a reasonable amount of time, or if risks sl1on.n are 
acceptable hy EPA stanclarcls. 

The No Action alternative at this site may he cclnsiileretl to he an effective remedy for 
~rc~unclivater, since continueel contaminant migration to grc)unil\itater ilves not appear to - 
exacerbate the grouncln~ate~ plu~ne, and baseline risk is not above USEPA thresholds. 
Uncler natural cnnditiclns at the Enarc-0 site, the VOC concentrations in the groundwater 
are expectecl to continue diminishing over time clue to natural degradation and 
attenuation; however, this process woulcl he enhanced if soul-ce area soils were to 
uncle~.go remc~\ral or in-situ ~.emecliation, therehy reclucing the contaminant Inass available 
to migrate to grountl\itater. Accorclingly, other response actions for soil beyond the no 
action alternative are e\.;iIuatecI. 

Effeili \ ; t~~ts,s:  T11e e f f t i t i v e ~ e s  of this option is limitetl wit11 regard to soil, 
since n:rtural ~~roc.esses \voulcl not effectively recluce contan~inant concentration 
in a ~.easonahle amount c ~ f  time. Since groundwater contaminant concentrations 
have heen shown to he recl~icing naturally \vith ti~iie, No Action could he 
consiclerzcl an tffictive alternative for gr.ountl\i.ater. 

I~ii~~lernentahility: No Action \i~oulcl rate high with regarel to implementahility 
since only nionitor.i~ig is requireel. 

On-site control ancl isolation of soil ~ l i t ho l~ t  treatment ~lc~ulcl involve separating affected 
soils from hunian c0ntac.t or other site media using physical harriers. 

Effectiveness: This would rate well from an effectiveness standpoint, in that a 
significant percentage of the source area soils are already covered by the site's 
~iianufacturin_e building. The courtyarcl area is the only uncovered portion. 

Implementril~ility: This option \voulil rate high t i ~ r  the portion of die source- 
area in the courtyarcl, \i.Iiich coulcl he cove~.ecl with a li)nl-per~iieability cap. 

. .. . . 
C. x c ~ \ / f i t l o l 1  Oft-yitr. D\snosal Without T v e m t n t  ( 

This alte~.native \vo~rlil i~ivolve removing soils hy excavation from the identified source 
areas anil elisposing ot' [he materials at an off-site facility permitteel to handle such 
wastes. Basecl on the volume of affecteel sclil on the Enarc-0 site, and its relative 
contaminant concentrations, this option ivarrants fill-ther cletailecl evaluation. As with 



otlier l>otential response actions, i t  m:ry he I~est  utilizeel in co~i.junction with other 
~ i i e ;~s l~ res ,  since excavation of the ileeper source-area soils woulcl not be feasil~le. The 
only soils accessible ti)r exca\/ation \sloulcl be in tlie courtyarcl, to a depth of 
al>proximately 4 ft., haseil o n  the assumecl clel~th of the I>uilcling foundation. 

Effecti\~eness: the effectiveness of this alternati\le rates high since i t  represents 
an immecliale ~.ecluction \ /ol~rme of tlie sou~.ce-area contaminant mass; i t  also 
represents a IJel'rnanent re~iiecly. 

Iml>lemental>ility: This option ~.el>resents an  easily implementable action; 
exca\*ation, hauling ant1 clisl>osal clo not recluire a high clegree of technical 01- 

aclminist~.ative cletail. Disl~osal options neecl evaluation with regard to 
cli:iracte~.izatic~~i of tlie \sf;iste soil as haza~.clous 01. non-liazarclous waste. 

In-sit11 treatment invol\.es treating soil in pl:cce using a variety of techniques. Techniques 
e\,aluatecl for this site inclucle: 

1 )  I>io~.emecliatic,n - this in\,ol\,es ~>~.o\~icling the proper chemical nutrients ancl 
micl-ol>es to alli)\\l I>iolt~gical clegl-aclation of contaminant compounds into non- 
toxic I>y~roclucts. It ~.ec]ui~.es a sllecitic halance of chemical conditions to be 
effective. 

2 1 hio\tenting - this employs the ill-jection of fresh air (oxygen) into contaminated 
s\)ils to ;cllo\v ;ierol>ic I>ioclegrailation, or  other gases (e.g.  methane) to promote 
anaerol>ic I>ioclegraclatit,n of contaminants by existing microbes in soils; 

3) surfactant tlusliing - licluicl surfactants can I>e appliecl to affected soils to facilitate 
remo\lal of aclsol~he~l-l>liase contaminants. The contaminated surfactant ~nixhlre  
is then removecl ancl treateel. 

4 1 oxiclation - chemical oxiclants such as  I iyd ro~en  peroxicle can be added to soil or  
~.rounclivater that hreaks doi~sn contaminants into non- or  less-toxic compounds. 

5 thermal desorption (ex-situ) - this niethod in\folves excavatic~n of affected soils, 
placement in a kiln o r  similar device that essentially "bakes" the contaminants 
out of tlie soil. The remecliatecl soil L-an then he  returnecl to the excavation. 

Effc:cti\leness: Most of these technologies have heen ilemonstrated to he 
eft'ecti\le un~ler  rlie ~ > n ) p e r  site conilitions. The Enarc-0  site would need to be 
e\~iil~i;~tecl in cletiiil \\,it11 ~.egarcl to each ty>e  of remecly to determine its 
s ~ i t a l i l i t .  Eac.11 has the potential of reclucing toxicity, moI>ility and volume to a 
clegree, ancl w,oulcl relvesent permanent solt~tions for at least a portion of the 
solll~c'e >iI.C?l. 



Iml7lemental7ility: These remetlial actions vary greatly in terms of implement- 
ahility. Each has its own set of requirements in terms of technical and 
atlministrative feasibility. R4ost have mc)re complex equipment ancl technical 
requirements than the other remetlial actions tliscussetl in this section. 

E. tlon and Trcittu~ent (So11 ancl Grt~uncl\\ntel') ,. . 

Soil: Using this alternative, contaminants are sel7aratetl aiid removed from the 
suhsurt'ace soil antl/or grountlwater ant1 treated using chemical, physical or biological 
means. Separation ant1 treatment for VOCs in  soil generally entails removal of soil 
vapor from source-area soils. therehy reclucing the contaminrint conczntrations in the soil 
mass. Given the fact that a portion ot'the source-area contaminant Inass is located in an 
area of restrictetl access heneath the huilcling, separation represents a potentially viable 
action for at least a portion of the soil mass. 

Growid\~a~rr Recovery and trzatment of grountlurater was evaluated. As discussed 
ahove, contaminrint tlistril>ution in grounil\ilater is limited primarily to bedrock beneath 
the source area. Recent ancl historicril sampling of onsite and oft'site grc)undwater 
indicate the contaminant levels have tliminisheil through natural attenuation to levels at or 
below the applical>le grountl\vater stsnclartls, except in, or very near to the source area. 
In atlclition, the risk assessment tlemonstratetl the absence of human health risk hased on 
the contaminant Ie\,els present, ancl the fact that groun~l\i,ater is no longer used as a 
supply for drinking water in the stutly area. A municipal \irater connectic)n was 
implementetl se\~eral years ago as an initial response action. 

Effectiveness: Grountl\i,ater pumping as a remetlial technolo~y has been shown 
in several recent stuclies to be very limited in effectiveness in fractured-bedrock 
hyclrogeologic settings. This is cliscussetl further in the dztailed analysis in 
Section I \ ) .  

Implemental7ility: Removal of grounclmrate~ from the source area \ilould likely 
require a relatively large-scale pump ant1 treat system, hased on the apparent 
high heclrock permeal7ilities. Thus, significant effort \i~oulcl he expended, where 
no reduction in apparent risk is requirecl, to recluce grounclwater contamination 
to within SCGs, ~ f h e r e  a permanent alternate water supply has already been 
installecl as a response action. 

The approximate volumes of source area soil recluiring remecliation is estimated to be 7,000 tons 
assuming a unit weight for the soil of 125 117s. per cul~ic foot. This vt)lume is hroken down into 
components hasecl on the various elements of the source are;+ as follou~s (these volumes are hasetl 
on a depth to rock of 10.5 ft. in the courtyal-el 01. 13.5 ft. insicle the huilcling): 



30 x 50  ft. = 1500 sq. ft. 
assume 3 ft. deep excavation = 6,000 cul>ic ft. x 125 ]I>/ cu. ft. = 

1500 sq. ft. x 6.5 ft. thick = 9,750 cuhic ft. x 125 Ihlcu. f t .  = 6005 tons. 

30 ft. hy 30 ft. = 1200 sq. ft. x 13.5 k ~ t  ~ l c e p  = 16,300 cu. ft. = 1.000- 

Approsi~nirte totirl: 1,975 tons 
(say 2,000 tons) 



111. DETAILED ANAL)'SIS OF ALTERNATI\'ES 

Section I 1  initially e\~;~lu;itecl the fe;isil>ility ancl effectiveness of varioi~s remeclial options for the 
site hased on the overall goals of the ]>rogram ancl ge~ieral  site characteristics. This section 
presents a more detailed analysis of the specific remetlies presented ahove. As discussed 
previously, the o\lerall goals for remediation are  to retluce, control o r  eliminate contaminants 
from the source area. Since the risk assessment perfi)rmed as part of the RI determined the 
presence of contamination cloes not present a risk to human health, the specific goal of 
remediation is to hring contaminants in the sou~.ce area soils to levels in accortlance with 
Applicable or  Relevant ancl Appropriate Recluirements (ARARs). For New York State, the 
ARARs are consitlered to he the Stanclarcls, Criteria ant1 Guitlance (SCGs) developetl hy 
NYSDEC. For site soils ancl g~.ouncI\\~ater, the SCGs are TAGM 1016 ant1 TOGS I . 1 . 1  , 
respectively. 

The re~neclial alternati\les itlentitiecl in 131-evious sections as being viahle options are  further 
evaluatecl in this section, on the hasis of their ability to meet the follo~ving seven criteria, in 
accortlance with TAGM 1030: 

1. Effectiveness ancl short-term impacts of the remecly; 

2. long-term efkct i \~eness  ancl permanence of the I-emecly: 

1 .  compliance \\rith applic.;thle ancl relevant New York State SCGs; 

5.  protectic~n of human health ant1 the environment; 

6. redt~ction of contaminant toxicity, mobility; and volume; and 

7. implementation cost. 

The ti)llo\ving section cliscusses the iclentitied options in light of these criteria. 

~ ~ I I ( / \ I Y I ~ ~ ~  AS cliscilssecl ahove, the No Action altel-native appears to he appropriate 
for ~ r o u n c l ~ r a t e ~ . .  This is hasecl on: I) the lack of risk to human health demonstrated hy 
the risk assessment; 2 )  the natural ilecrease in contaminant levels to at o r  helow 
stanclirrcls s t t  forth in I'OGS I. I. I ,  except in the S O L I I . ~ ~  area; and 3) the relative 
ineftc.ti\,eness associateel \\,it11 gl.o~~ncl\\~ater puml>ing ancl treatment. 



No Action \voultl he ~.eli~ti\~ely effecti\le in the long run. Shol.t-tel.m impacts 
\voultl nt) t  he significant, since no action has Ixen performed in the several-year 
~~eriot l  since tile contamination was released. 

/~i~/)lr~ric/nrc~hiIirj~: No Action is a relatively easily-implemented option, involving 
only sampling and monitoring. 

- The No Action alternati\le for grouncl\vater would include a period of 
monitoring gi oi~ntl\+.atet contlitions to tletet-mine the extent to which soil 
remetliation t ~ ~ r t h e ~ .  inll>ru\~cs grollnd\vate~., ant1 to tletermine that conditions do 
not change so as to cause unacce[~tahle ri\k to human health. 

The monitoring \voultl consist of semi-annual sampling of the on-site monitoring 
\+,ells ant1 t\vo offsite ti~l.nlel. resitlential \4ells (7880 h4aratin Rd. and 1167 Bragg 
St.) and the sum17 at 7883 hlartin Road. The \veIIs ant1 sump \vould be analyzetl 
for VOCs of concern using EPA methotl 8260, as has been clone in past 
samj>ling events, 01- method 8010. The results oi'the monitoring would be 
sulnmarized, along \\.it11 the soil monitoring results, in a semi-annual report 
suhmittetl to NI'SDEC. After three years of monitoring, the results wlould be 
re\lie\\.eil \vith NYSDEC to e\raluate I>r.ogress ant1 iletermine the need or lack of 
neetl for ailtlitional monitoring. 

c.onl/)/ir~nc.c~ 1c.ir11 SCG.s: No Action \voitltl generally coml>ly \irith SCGs for 
offsite gl-ounil\+.ater, since oftsite gl'ounil\vater contaminant le\lels are essentially 
at the guit1anc.e \:illue concentrations currently. Onsite cuncentrations are not 
\i,ithin SCGs; ho\ve\,e~. no risk to human health exists, and grclunilwater is not 
currently used for drinking uvater. 

prorcc.rion c!f'h~imun hetrlrh unrl rhc cnl?iro~~~ncnr: Since i t  has been determined 
no risk curt.ently exists, this is not a significant concern. 

rod~(c.rion c!fto.vic.itj-, mcrhilirj~ ond ~lo/unrc: No Action \ilould allow natural 
attenuation pt~ocesses to continue to reduce the toxicity ancl \lolume of 
contaminants. I\lol>ility \ + n i l 1  not he retlucetl hy this option. 

c.osr: The No Action alternati\~e is a ~.elatively low-cost measure in relation to 
otlie~. ~.emetlies, since i t  invol\les only monitoring. 

The No Action alternati\le for soil would entail monitoring of soil contaminant 
levels i n  the source area. This monitoring \i.oultl tleterlnine the clegree to which natural 
retluction of the contaminant cornl>c~untls woultl he occurl.ing clue to natural processes, 
such as vc~l;~tiliziition ant1 hioJegl.atlatio~i. 



Tlie eleg~.ee to \\*liicli this alternk~tive coulil ~?sovicle effective retluction of the 
contaminant mass is not \\>ell known. Some clegree of natural hreaktlown of 
contaminant c~c~mpc~uncls is likely to occur: ho~vever ,  the rate o f  tlestruction 
coulcl not 1 7 1  ac.curately 17reclictecl. Breakclown or  loss of chlorinatetl compounils 
is elriven hy: I )  the clegree of natural air movement ancl volatilization; 1) the 
amount of organic riiatter contained in the soil; 3) the presence of the proper 
organisms; and 3) ancl tlie available sul~ply of oxygen o r  other microbe- 
sespiral7le gases. Unless these parameters are  present in the proper degrees and 
cornhination, hioclegraclation is likely not sufticient to procluce timely or  
effective remecliation. 

. I1~ip1~~1rr01itr1I~iIit!~: The impleriientahility for this olltion sates high, since only 
monitoring is recli~irecl. 

L . o I ~ ~ / ~ ( I I ~ L . ( ~  \\'it/i 5CG.s: This option cloes not comply \\,itti SCGs, since soil 
conti~min;~nt c~ont.ent~.atio~is in portions of the soirrce area are  ahove the 
applic.ahle gui~1anc.e \,allies. 

. protr~.ric117 r!/'Iil1111cu7 hcrllth (/l id tlic C I ~ I ~ ~ I W I I I I I C I I ~ :  The risk assessnient 

clemonstratecl a lack of health risk. This option would not provide protection of 
the envi~.onment unless coupleel \\-ith other remeilies. 

rr.lll~c.tio~i c!fto.vic.ir!,, ~ltohilit!. (117d IYIIUIIIP: The natirral attenuation processes 
occursing at the site have alreacly clemonstl.atecl tlie volume of contaminants and 
the conc.ent~.ation, tl1erefol.e toxicity, are clec.reasing. Mobility should not reduce 
\\.ith time. 

co.st: The No Action alternative represents a low cost effective measure, in that 
monitoring is all that is rec]~~i~.eeI. Tlie monitoring woultl he performed to 
cletermine that unacceptable risk is not occusring clue to a change in site 
conclitions. 

The soil monitoring woulcl involve perioclic sampling ant1 analysis in accordance with 
any of the remeclial alternatives cliscussecl helow. A periotlic sampling program 
consistent ivith the National Contingency Plan, involving soil sampling and analysis on a 
tive-year scheclule, \voulcl he appropriate for a No Action alternative. 

Descril~riorr: The soils locatecl heneath [lie existing huilcling are  currently isolated by 
virtue of k i n g  covereel I7y the floor slah ancl foirnclation \vall. The soils in the courtyal.il 
area coulcl also he isolateel hy institlling a low-permeability cover of asphalt or  other 
material that \voulcl prevent: I )  filrther infiltration of sill-face water ant1 run-on; 2) 
human contact \vitli soils; ancl 3) genesation of contaminatecl soil clust that could 
potentially he ingesteel hy site u.oskers. 

In  aclclition to tlie Io\\~-per111e;1I>ility cap, aclclitional measures coulcl he taken to further 
recli~ce infiltration. An existing roof cl~.ain cu~.rently clivests roof rainwater to the 



courtyard a r e a ,  increasing the vo lume o f  intiltrating sut.face wate r  ant1 therefore 
potential contaminant transport.  Elimination o f  this run-on c o u l ~ l  I7e performed by 
recclnfiguring roof  clr;~in piping. This  \voulcl he a permanent ,  partial remecly that \voulcl 
lia\.e immecliate henelit .  

If f11ti11.e expansion of  he existing facility \+!ere war~.antecl,  i t  coulcl involve s t ructure 
exlxiiisit>n to the coiil.tya~.cl a rea .  Such  const~.irction u~oulcl not preclutle the 
contl.ol/isolatim response act ion,  ancl \voultl potentially h e  a m o r e  effective barr ier  to 
intiltration than a cap .  Cotlstruction o f  a n  occupiecl space  m a y  necessitate installation o f  
measul.es to prevent V O C  \ra~~c)t .s  t'rom enter ing the s t ructure.  This  could include such 
~ n e ; ~ s i ~ r e s  a s  a vapor  Ixil.~.iet. rlnil/or suh-slab vent ing.  

- Capl7ing 01- co\let.ing \itoi~lcl ha\,e little 01. n o  effect o n  the community clut.ing 
iml~lernentatic,n. 

- I t  \i~cluicl have  little e n \ ~ i ~ . o n ~ n e n t a I  ilnpact,  u.ith the except ion o f  excavation o f  
minor  amounts  o f  sIiallo\v soil f o r  founclations if building expansion were  
pel~formecl. 

- Imj~lcmentat ion time \i.oulcl I3e limiteil. 

- It coulcl he a I7ermanrnt installation 

- \Yaste \\~oulcl ~ . e m a i n  af ter  the remeclial act ion,  hut in a m o r e  isolated cc)ndition 
than at the present.  

- It \voulcl represent a reliahle and  lo\v-maintenance cuntrc)l. 

- By itself, this option \vould not adequately adtlress the presence o f  
contaminants  in soil,  Ix i t  u~ouli l  help prevent  f i ~ t u r e  migration to grc)unclu~ater. 

Due  to its ~.elatively s imple and effective nature,  installation o f  a low- 
pet.n~eaI,ility c a p  at  g r o u n ~ l  su~.t'ace rates  hizh u'ith regarcl to all implernentability 
criteria. 

\I1ithout installing i m l ~ e t ~ m e a k l e  \iulls o r  harr iers  acljacent to the mass  o f  
contaminatccl sc~il. the soii~.ce soils u!oulcl not he completely isolated f r o m  
s u ~ ~ ~ ~ o u n c l i n g ,  "clean" soils. T h u s  s o m e  migrat ion o f  contaminants  \irith moving 
~7rouncl\i.atcr c o u l ~ l  still occur ;  ho\i,cver g~ .o i~nc l \ i~a te r  in the source  a rea  seems  to 
he limitrcl to 17r1.cheil \+,ator in  the ct)urtyaril. T h e  \rc)lume o f  perchecl urater  



\\~ould diminish ulwn  l la cement of a low-permeability cap,  and further migration 
of contaminants woulcl also diminish. Thus installation of slurry walls or  other 
vertically-o~.ie~itecl ha~.~.iers to prevent Iiol.izontal movement is not warranted. 

C O I ) I / > / ~ C I I ~ C O  I \ ~ I I I  SCG.s: This option \\loulcl not necessarily provicle for 
c.oniplianc.e \\*ill1 SCGs. I~ec.ause i t  \voulcl not I-etluce contaminant concentrations 
in soil; i t  \\~oulcl, ho\\fever recluce the niigration of contaminants from soil to 
~ ' r o ~ ~ n d \ \ j ; ~ t e r .  - 
p1.0toctio17 ( !~ '~L I I I IL I I I  17~~1ltl i  ~117~1 111~ (~171~iw11111017r: This is not of significant 
~.oncern clue to the lack of risk; lio\vever, a courtyard cap ~ ~ o u l d  provide 
aclclitional prevention to potential contact with contaminated soils. 

r~d~/c t io17 c!f'to.vicinl, nrohiliry ond 1'ohlnic: This measure ~ r o u l d  reduce the 
mol4lity of contaminants of concern hy ~.eclucing infiltration. Toxicity ancl 
volume \voulcl not he affected. 

c.ost: The ~(1s t  of this alte~.native is relati\lely lo\\r when compared to other more 
technically-in\,ol\,lJ ~.emeclial actions. Tlie low-per~iieahility cover would likely 
consist of asphalt Ixi\lement. 

. .  . 
Fxc.a\lat~on and Otts~t '  D ~ s ~ x ) s a l  Without T r t . n t ~ m  

D c s c ~ i l ) t i o ~ ~ :  Exca\lation of at Ieiist s011ie of the sou~.ce-area soils appears to represent a 
viahle remecliril altel.nati\~e. As clescrihecl in Section 11, appr.oximately 375 tons of 
potentially-affttctztl soil i o ~ ~ l c l  he removcd from the caul-tyard area,  in an excailation 3 i  
ft. cleep. The 4-t't. clel)th limit is hasecl on the PI-esumecl clepth of the existing building 
footings. Excavating cleeper thr111 these footings co~~le l  potentially cause structural 
instability or damage clue to settlement. 

- Effects on the community during implementation ~ l o u l d  he minimal. 
Monitoring of the work area and surrounding areas for VOC vapors would be 
perfol.metl cluring excavation. Transport of the ufaste soils over puhlic highways 
\voulcl he recll~irecl, l io\ \~e\~er NYSDEC ancl Department of Transportation 
( D O T )  ~.egulations 13ro\ficle c'ontl'ols for such transport, ~ t l i ich  ~ ~ o u l d  he 
p t~ ' fo~ .~ i i ed  hy a licensed waste hauler. 

- Envir.onmental impacts to the site would be positive, a s  this represents an 
immecliate recluction in the source-area contaminant mass. It is also a 
permanent measure. 



- Some \v;iste woiild 1.e1lliii11 on site, since excavation wcli~lll he limited to the 
tipper ti1111. feet of soil, as (lisci~ssetl ahove. The remaining waste soil left in 
 lace may requi~.e atltlition:tl ~.emeclial action. 

- Implementatit,n time \i'oultl he minimal, and atltlitional effort heyoncl the act t ~ f  
~ .erno\~i l  \i,oiild not he neetletl. 

- this is a ~.elati\;ely simple iind relial~le methotl with a Io\v level uf technical 
invoI\!ement. 

- Sclle~li~ling ant1 time to implement is not !>I-ohihiti\le. 

- Adtlitic~ni~l ~.emetli;il actions \voulcl he ~.eqtiiretl, for soils remaining in place, 
hiit \i.oultl he ~ ~ J u c e t l  i l l  sco]>e as a 1.esi11t of this actio~i.  

- Exci~\!ation ant1 clisl>osul could I>e clone in accordance \\fit11 applicable 
regiil;~tic~ns. Sin~.e  the \itaste s ~ ~ i l  contains VOCs, a Jeterminatiw \ras recluired 
from N)'SDEC \\.it11 ~ .ega~- t l  to the unaste being ~>otentially classitiell as either 
h a z ; ~ ~ . t l ~ u s  01. sk~litl lvaste. NYSDEC TAGh.2 3028, tlate~l 30  No\!eml>er 1992 
( 1  I )  aIlt~\i.s for \4,i1ste soil \\.it11 relatively Io\v Ie\fels of normally hazardous VOC 
coml>ounJs to I>t: hantlletl ant1 tlisposeil as sc~licl \vaste. 

- Haley & Altlricli has \\lorkecl usith NYSDEC D;\lision of Solid and Hazardous 
Materials to tletermine the levels of VOCs in the site's source area soils that 
cc~ultl 112 excavatetl ant1 clisposetl. An investigation of the source areas was 
pe~.fol-rnetl in acc.c~rdanc.e \\:it11 the recluirements of TAGh4 3038, ti] ohtain soil 
cc~ntaminant cc~ncent~.ations. A copy c~f  our report 10 N)'SDEC summarizing the 
findings ant1 recli~esting a1>111.o\~iI for clisl>osal of the sc~il as solitl lvaste, is 
inclutlc.~l in Appendix B. 

TAGh4 3078 p~.ovitles guitlance values for VOC levels in soil proposed for 
tlisl>osal. Four composite soil samples from the courtyard area were analyzed 
tising the Toxicity Characteristic Leaching Procedure (TCLP) analyses for VOC 
presence. One t ~ f  the samples containetl two VOCS (PERC and TCE) at levels 
slightly al>cl\;e the TAGhl guidance \~alues;  ho\\,e\,er i t  was ileterminetl that the 
volume of soil cc~ntiiining ele\jatetl levels of contaminants was relatively small 
wit11 ~.c.ga~.tl 10 the total \lolu~ile of soil to Ile tlisposetl. Tt1erefo1.e the average 
concenti.;rtic,n LII. the t c ~ t i ~ l  volume of soil \ i*o~~l t l  he \vithin the TAGhl 3038 
cl.itc'~.iii. 

Bawtl on these ~ . e s ~ ~ l t s .  N)'SDEC has ~>~.o\:itletl \i.ritten appro\/al to tlispose of the 
soil as a solicl \\*;iste ;it  a pe~.rnittecl clisposal facility. A e o ~ ~ y  of the approval 
letter, tlatetl 6 Janiia~.y 1997, is also inclutletl in Appentlix B. 

As tlisct~sse~l a l x ~ \ ~ e  for tlie cc~~~trc~ll isc~lation measures, implementation of this 
111east11.e \i.oiiI~l 111esh \\,ell \i ' i t l i  1~otential construction in the courtyaril area,  if 



co~ist~~uctio~ilexpansio~i ivere clesiretl hy tlie owner. Const~.uction-related 
excavation \\~oulcl 112 clone in accorcl;~nce with appropriate requirements for 
hanclling ant1 tlisposing the soil incluclecl in  TAGhil 3028 ancl applicable solid 
waste regulations, ancl removal woulcl allow conventional fountlations to he used 
for tlie construction. 

. ( .o l / l /~ l i i l ~ i ( .o  ~l . i r / i  SCGs: This re~iieclial action provicles for partial compliance 
Lvitli aly~lic;~hle SCGs, in  that contaliiinated soil is Ileing removetl and replaced 
iv i th  non-contaminatecl soil. Hou;ever, the soil Iet't in place heneath the huiltling, 
that cu~.rently exceetls TAGhl 4046, \rtoulcl not he aft'zctetl. 

. ~ I - ~ I C C . I ~ O I ~  (!f /7~1ii(117 h(~i111h 017d rkc c17\~i1-0171ii(~17r: The health risk assessment 
tleterminecl the forrn ant1 concenrration of contaminants don't represent risk so 
this option provitles limiteel aclclitional hznetit in this regard. This reniedial 
action ~vould he protzctive of the en\/ironmznt hecause leaching of contaminants 
\voultl he ~~iininiizetl 01. eli~iiinritecl. 

. 1 1 i o 1  I O \ I  0 1  I o :  Recluction of volu~ne and mohility of 
cc~ntaminants \ \ ~ ~ u l t I  he a~~~orn l~ l i she t l  Ily this remetlial a~.tion; 

. (.O.SI: The estiniatecl cost of clisposal as a solitl waste is such that i t  represents a 
L.ost-effclctii~e measure, hasecl on the estimatecl volumes to he removetl. 



D. Jn-Sit11 ancl Ex-Situ l'rt.atnlt.nr 

I .  Bio~.em~dutiolr  (111 -sit rr) 

Descli/)tiolr: Bioremecliation in\lol\/es t~.eating contamina tetl soil by providing physical 
ancl chemical conclitions that allow natu~.aIly-vccurring or artiticially- introtluced 
mic1.c)organisn1s to nl~~lt i~>ly ancl t~.ansfi)sm contaminant compc)uncls into non-toxic by- 
~ r o c l ~ c t s .  This is accomplisheel thl-ough enzymatic cligestion of contaminant 
coml>o~~ncls. If s~~fticient clu;lntities of natu~.alI!/-occu~.~.ing microhes arz not present, a 
po~>~~l i~ t ion  ot'mic~.ohes must I>e int~.ocl~~cecl to the affectecl zone of soil. In atltlition, 
nutrients for the microhes, electr'on recel>to~'s, and air or. other rnic.1-()he-respirable gases 
must he sul>plied ancl m;tintainecl ti)r aerol>ic 01. anaerobic. hreakclown of the compountls 
of concern to pro~eeil.  Optimum moisture content anil temperature must also be 
maintaineel. The mic~.oorganisms utilized can inclucle hacteria antl/or fungi. 

Deli\~ering the mic.rol>es ancl or nl~trients to the affected soils is usually done in an 
ac)ueous l>Il;~se, th~~c~ugh the use of intiltl-ation galleries, in-iection njells, c)r other means 
of cleli\:e~.y. A c.losecl system is cle\;eloped u~lierehy the aqueous mixh~re is injected or 
other\\~ise cleli\/e~.eil, ancl intiltrates through the affectecl soil. The solution is then 
reco\le~.ecl I>y ~ S I I . ; I C ~ ~ ( I I I  \isells 01. othe~. means ancl is ot'ten continuo~~sly recirculateil 
th~.o~rgh the s!,stem. Cw~.eful monitoring is ~.eq~~irecl to aclii~st Ie\/els of the nutrients and 
othe~. aclcliti\,es to optimize the riite of ~(~ntarninant elzstruction. 

- Biologic. hreakclo\4,11 of cI1lo1-inatecl co~npounels ilas heen pert'nrmed at field 
scale onl!/ in recent years. Fu~.t l~e~. ,  clzchlorination l>~.eaktlown can, uncler 
~el.tili11 conclitions, cl.eate "clai~ghter" proclucts more toxic than parent materials 
(e.g. \,iny l chlo~.icle createel I>y tile hrea kclown of tetrachloroetl~ene). Therefore, 
this technologjl m;ly I>e insufticiently mature to consicler for this site. 

- This technology rates well urith regard to community protection during 
implementation, environmental impacts, ancl pzrmanence. 

- I t  rates Io\4,er ~ f i t h  ~.egarcl to time to implement. In O I . J ~ I .  to design an effective 
I>rogl.;rm, a clemonstratiw of the effectiveness of I>io~.emecliation wc)ultl he 
requireJ. This \\.o~~lcl in\,ol\fe I>ench- a~lcl/or pilot-scale tests to deter~lli~le ~ h i c h .  
if ;lny. microl>zs \ 4 1 ~ 1 l c l  112 effec.ti\/e ill  hreaking clown the contaminants of 
co11ce1.n ~111cIer the conclitions present at the site. These tests would take a 
ere;lter a111ount of time an~l  effort than p~.evious options consiilereil, ancl the 
eft.ecti\~eness of the methocl is no t  guaranteeel. 



-. 
- 1 his option rates Ivw \vi th  regarcl to the ahility to construct. The contiguration 
of tlie S O L I ~ C Z  iirea at tlie Enarc-0 facility is not contlucive to effectively 
tleliveri~ig the ~ecluirecl ele~iients to the affectecl soils. h4uch of the affected area 
is not accessible clue to heing locatetl heneath the h~~ilding.  In addition, the 
limited space in the courtyard would 1 3 u t  restrictions on configuration of injection 
anellor extraction well systems. Constructing a system whereby an aqueous 
solution coulcl he ~)rol)e~.ly clist~.ihutetl to all of the affectetl area, and recoveretl 
\vilhout loss to the  uncle^-lying lheclrock n ~ ) u l J  he elifticult. 

- Bioremecliation rates high with regarc1 to compliance with applicable 
regulations. N o  I-egulatory iml~ecliments to implementing hioremetliation are 
known to exist. In adclition, coorclination with other agencies is not an issue. 

co/ lp / i t~ / ic . (~ 1\1ir/1 SCGs: Bioremediation would pro\lide for compliance with 
SCGs if sufticient reduction of contaminant concentrations u,as achieved. 

p/-orccrioli c!f ' / iun~t~li IIPLI/I/I slid r/ ic elli\~irolillic/ir.. The risk assessment 
tlzmonstr;ltecl a lack of unacceptable health risk: ho~i~ever ,  this option provitles 
ti)r aclclitional l)~.o~ection o n  the en\lironment. 

. rcd/lc.rio~i ~!f'ro.~icir\., ~trohilir!' t11id \ 'O/LI I I I~ :  This olltion \\lo uld pro\lide for a 
~.ecluctic)n of toxicity ancl \,olume, hut not nec.essarily mobility. 

. c.o.sr: The cost-effectiveness is deemetl to rate lo\r for hioremediation. This is 
clue to the high estimatecl cost of performing bench- and/or pilot-scale tests, and 
the complexity of the system that would he required to cleliver the microbes and 
associateil materials to the affected soils. In addition, the tlegree of maintenance 
anil monitoring recluired to iml)lement this option is high. 

Desc.~il)tio~~: Biovctnting is a fol-111 of hio~~ernecliation that involves providing a slow 
supply of mic.rohe-respirable gases to contaminated soils to enhance the naturally- 
occurring hreakdokvn of c.ompouncls of concern hy existing niicroorganisms. This 
method is designed for use in unsaturated zone soils. In adclition to providing gases to 
tlie suhsu~-face, it is gene~.ally coupled with the extraction of vapor to form a "loop" 
system that maintains air tlo\v. 

As with hiorenietliation, it has generally been applied with greatest success to petroleuni- 
affecteel soils. Use of hioventins in settings with chlorinateel VOCs often results in 
removal of tlie most \lolatile compouncls from the suhsu~~face in \,apvr form, which then 
reclt~ires trz;ltment at the surflice, mucli like a \';~por extraction system. 



. . 
- I his mzthoil rates lo\\! \\.it11 ~'ega~.cl to ~~~ .o tec t ion  of site ~ ~ e ~ + s o i i ~ i e l  cl~rring 
ilnl7lernenr;trim. l'liis is pl.ima~.ily clue to the potential for escape of fugitive 
emissions, clue to the positive 111.essure put (111 soil va l~or  in the area of 
contalninatio11. Since the affecteil soils are located immecliately beneath and 
acI.jacent to an occul>iecl fkccility, the potential for exposure of on site workers to 
contaminants in vapor f o r ~ ~ i  exists. Further, clllo~.inateil compound hiologic 
I~reakclo~\.n path\vays are initially anaerobic, ~~hic.11 is con~nsonly facilitated hy 
ingestion of ~nethane. Carefill control of such gases neeils to be factored into 
clesign of a hio\:ent syste~n.  

- Bicnlenting also rates lo\\, \+,it11 ~.egard t i )  aclecluacy ancl reliability. This is due 
to the natu~.e of tlie soils at the site. Tlie S O L I I - C ~  a~.e;c has a variable mixture of 
c~.anul;r~ till soils ; I I I ~ I  tine gl.i~i~leiI, clense glacial t i l l .  The tine-grained nature of - 
the ~~~i!jt)~.ity of the SOLII.CZ ;11.ea soils 111;ckes ~list1.il7lltion of the injected air 
clifticult. Such conilitions are likely tc) resi11t in the in.jectec1 air traveling 
l>~.imarily to and through the shallow sand fill soils, while leaving the finer- 
crainecl t i l l  soils relatively ~lnaffecteil. - 
- Bioventing is cleemecl to rate r.elati\,ely high usith regaril to permanence. 

- B i o \ , ~ ' ~ i t i ~ ~ g  i.i ilee111ccI to 1.i1te 111ocle1.ateIy \\*it11 ~'egarcl to constructahility. given 
tlie sire conclitions. A I7ioventing sysrem shoulcl 172 configured to deli \~er 
sufticient gas thl-oughout the contaminant mass. This ~\'oulcl require a series of 
clt~sely-spacecl  ells in the courtya~.el as  ell as angled wells extending heneath 
the I~l~ilcling. 

- This technology woulcl not likely present significant potential schedule delays 
ilue to technic.;~l ~~ l .o l~ lems .  

- Use of I7io\letitin~ \s.oi~lil p~ .o l~a l~ ly  not r.equire additional remedial technologies, 
since i t  ~toulcl tlieor.eticall!~ Ile 17erti)r'me~l in a Inanner that would affect the 
entire source asea. 

-Coorclination \\,it11 agencies other than NYSDEC would not he required, 
although a l~ermit from NYSDEC Di\fision of Air ~\lould likely he required if the 
system ii'21.2 configi~~.ecI in a way that allon,tcl air emissions. 

. cottrpli~lti~~o cl'itll SCGs: Bioventing ~ f o u l ~ l  only allow for compliance with SCGs 
if sufticient 1.e~luction ill c ~ o ~ ~ t i ~ ~ l ~ i ~ l a l l t  mass in the s o ~ ~ r c e  area were achieved. 

/~ .o~oc '~ io t l  c!f'ltttiir~ttr 11c~~tlrlr cltlrl 1/10 c.tr~~it.otrttrc,t~ Tlie risk assessment 
~ltrnonstl~atc~l a 1ac.k of unnc~~eptahle risk to 11irma11 health; ho\\!ever, I7io\lenting 
1.e111.escnts il ~ ~ o ~ c n t i a l  inc~.e;~se in risk clue 10 the potential for fi~giti\fe enlissions 
fsom i~liec'tion of air into the s i ~ l ~ s ~ ~ ~ . f i ~ c e .  



. I . O I / L ~ L . I ~ O I ~  of ~o.vi(.i!\', ~~lohili!\, 111111 \~o11i1710: This remeclial action woulcl 
pres~~~n;rl>Iy 111.ovicIe fi)~.  a I-ecluction in t11e \ / ~ ) I L I I I I ~  of contaminants; however the 
toxicity ancl mtrl>ility woulcl not necessarily I7e iiffe~tecl. 

. CO.SI: Bioventing \voulcl i n c u ~  signiticant costs due to requirements for 
suhsurt:,~ce piping 01. wells ancl air circulation ecluipment. 

Desclil~tiolr: This 1.emeclia1 technology, often refer~.eeI to as "soil ~ f a s h i n g "  involves 
applying liquicl surfi~ctants to contaminatecl soils. The surfactant solution reduces the 
forces that can immobilize contaminant compo~~ncls,  facilitating recovery and treatment. 
A ~ ~ u e ~ ~ ~ s s o l u t i o n s  e1111~loyec1 i n  this metht)cl can contain a rnixtu~.e of surfactants, 
polymers and salts. The liquicl is genel-ally Jeliverecl to the affected soils through the use 
of in.jection \\~ells, ancl r.ec.ove~-ed through extraction methods after passing through the 
contaminated zone anel liberating trappeel contaminants. 

-As \\,it11 kioventing, this method does not appear to ke likely to he able to 
accoml>lish the ~'emeclial goal, clue to the inal7ility to properly tlistrihute the 
surfiictant solution t l ~ ~ . o u g l ~ o ~ ~ t  the contaminant mass. The dense, tine-grained 
glacial t i l l .  coul>lecl ~ ~ r i t h  the heterogeneo~~s distribution and nature of the till soils 
\\,o~~Icl i11117ecIe homogenous clistril7ution of su~.facrants. 

-This methocl has the potential for harmful environmental impacts as well. 
Olltaining coml>lete recovery of the introduced surfactant solution would 
prohahly not be ac.hievahle, since complete isolation of the source-area soils 
woulcl not I>e fe;~sihle. Thus the ~~o ten t i a l  for t lo\\*n~~*ard migration of the 
contaminatetl surfactant solution into the underlying bedrock exists. The 
presence of si~~.t'actants in the source area bedrock zone could potentially 
mohilize aclso~.l>ecl o r  other tr.apl7ed g~.ounclwater contaminants that might 
other\\*isz he relirtively immobile; this in turn might cause significant vertical or 
lateral migration of contamination au*ay from the source area. 

. I ~ j ~ ~ ? l c ~ j r t ~ ~ l r ~ ~ h i l i ~  The technical feasibility of this action rates relatively low. In 
general, icleal site conelitions are neecled to effectively implement surfactant 
tlushing and maintain control of the remetliation. The Enarc-0 site has 
signiticant limitations with regard to site conditions, since much of the soil is 
IoL.atecl I7eneath the huilcling. 

. ( . O I ~ I / ? I ~ L I I ~ I . O  \\.i/h SCG.s: This technology woulcl presumal~ly allow for compliance 
\\.it11 TAGh.1 1046 fill. soils I>ut u~oulcl not necessa~.ily I>e effective in recluc.ing 
g~.o~~ncl \ \~; r t r~ .  contamini~nt Ie\jels. 



. prolo('lio11 ofh~111rc117 /ioo11/1 r117d 1 1 1 ~  C I I \ ' ~ R I I ~ I I I O I ~ I :  The risk assessment 
tlemonst~.atei( a lack of unaccel3tal3le health sisk; this technology woultl not 
present iitltlitional 13otential risk, with the exception of increasing migration of 
soil contaminants to groiinJ\\~ate~.. 

. rrclirc1io17 r!fro,\-ic.i~j,, ~~rohil i l j ,  ~117cl \ 3 0 1 i r ~ ~ ~ c ~ . .  This action would reduce the \,olulne 
of contaminants hut u~oultl likely increase the mohility of the contaminant mass. 

. c.os~: The potential costs associatetl with this re~netlial action are  not known. 

Desc~i/)riorr: Oxidi~tion of contaminated soils in\lolves introtluction of chemical 
constituents into the aft'ectetl area that allows a chemical hseakt lo~,n  of contaminants of 
concesn. Oxitlation of chlo~'inatetl VOCs is most often ai.complished with the use of 
hyilrogen 13erc1xitle. \ilI~ich can convert VOCs to cbarl?on tlioxitle and \vater. As ivith 
previous technologies cliscussed herein, this ap13lication \vould require a method to bring 
a solution of the chemical treatment in contact with the affected soils. 

- The int~.otlut.tion of this chemical treatment \voultl ~.equire the use of in-jection 
wells to deli\le~- the treatment solution to the affected areas. One advantage this 
methotl llas o \ , e~ .  other technologies in\lol\~ing in.jection of tluids is that the 
solution tloes not req11il.e recovery and treatment after the VOCs have heen 
hsoken tloivn; this is hecause the hyl~rotlucts of the chemical reaction are  non- 
toxic comlx)untls. Howe\ler, since complete isolation of the source area soils 
cannot reasoniihly he achievetl hecaust: of the site configuration, this method also 
presents the potential t i ~ r  un~rantetl downward migration of VOC-containin2 
tluitl. This again presents the potential for nluhilization of conta~ninants that 
woultl not he l.ecoveral3le. 

I I I ~ / > ~ P I ~ I O I ~ / ~ I ~ ~ / ~ I ~ ~ :  The imldemental~ility issues for this remetlial action are  
simila~. to those till. surRtt.tant tlushing; this is hec~iuse the mechanism is similar: 
atltlition of  a solution to the soils in place. 

c.on~/>liirnc.c ~i.irh SCG.\,: This technology \voultl ~>~'es i~mahly allow for compliance 
~ * i t h  TAGM 4046 for soils hut \voultl not he effective in reducing groundwtater 
contamini~nt levels. 

/~ro1i~c~rio17 (!f/7ir111i11i /7rl1/1li i117cl 1 / 7 0  O I ~ \ ~ ~ ~ O I ~ I I I O I ~ I :  The risk assessment 
tlemonstsated a lack of unact~el~tahle health risk; this technology would not 
111.ese11t atltlitional ~~otent ia l  risk, with the possihle exception of increasing 
migration of soil contaminants to g~'ountl\i~atzr. 



rc>i/~,crion r!f.fo.vir.ir\*, ~ r ~ o h i l i t ! ~  (117~1 l l o l ~ / ~ ~ ~ o . .  This a~.tion woultl retluce the volume 
of contaminants l ~ ~ t  c o ~ ~ l i l  potentially incrzase the mobility of a portion of the 
co~it;~minant mass. 

rw.11: The pc)tentirrl costs associateel \\,it11 this remetlial action are  not known. 

Desc~iption: Thermal clesorption is the process of re~noving contaminants from an 
envil-onmzntal mzclia ( ~ ~ s ~ r a l l y  soil), through usage of "low" temperature heating. This 
technique is pe~.formecl as a n  ex-situ process, \\*here the soil is excavated, mechanically 
sorted ancl trzated, ancl ]>l;i~eil in a large-scale kiln. Contaminant compounds are first 
liberated from the soil, then clestroyecl I>y thermal oxiclation. This process cliffers from 
incineration i n  that the soil is not dest~.o)~ecI, h e c a ~ ~ s e  the ol?erating temperatures a1.e 
lo\\fer; the soil can he r e t ~ ~ r n e d  to tlle exca\~ation Lll>on completion of the process. 

Thel-ma1 clesol-ption has prima~.ily heen ~ ~ s e i l  for remecliation of non-hazardous petroleunl 
compounds; ho\\~ever i t  llas hezn ripplied to hazartlous VOC-contaminated media in some 
cases. Non-petroleum processing typically r e q ~ ~ i r e s  much higher temperatures than 
petrole~um \\,astz to clestl-oy contaminants w i t h o ~ ~ t  crzating more hiizartlous air emissions. 

- This ~ .eme~l ia l  t echn iq~~e  p~.zsents reasonable protection of the cummunity 
cluring in1plement;ition: p~.oviclecl acleiluate enlission controls are  employecl; 

- Signitic;int e n \ f i r o n ~ ~ ~ e n t a l  imj~acts of this technique are  not anticipated, since 
the contanlinants are  essentially destroyed hy the close-loop kiln system. 

- time for implzn~entation of this action w o ~ ~ l d  he relatively short; 

- the reliability is estilnate~l to he high. 

- this methocl \\,oulcl he permanent, a l t h o ~ ~ g h  i t  woulci only apply to those soils 
that coulcl he excavateel. 

-The~.rnal clesorl~tion rates mocler.ately f1.0111 a constructability standpoint. I t  
I-equires a site \\,ith apl>r.oximately 112-acrz of a\,ailal>le spacz to allow proper 
handling, mechanical sorting ancl stockpiling of contaminated and treated soil. 
The l~~.oczss  ~*ec l~~ i rzs  significant energy, and w.atr:r is required to cool processed 
m i x t ~ ~ ~ . e s .  

- there are  very few tirms locatecl geogral~hically close to the site that are 
pe~.rnitteJ to 1l;tnclle 11011-1)etrole~1111 soils; the ma,iority of the contl-actors 
expz~.ic~l~.ecI in thermal clesorl~tion typicirlly hanclle 1>et1.ole~1nl \\,aste ant1 (lo not 



have exl7erienc.e 01. aulhorization to p~.ocess hazarclous \i7astes. In aclclition, the 
~.elatively small qu;~ntity of soil recluil.ing 1.ernecliation at the site is much less 
than the cluantities tliirt \roulcl.,iustify utilizing this technology, which employs 
significantly large amounts of equipment and energy. 

- The rn+jo~.ity of the soul'ce area soils are located heneath the manufacturing 
huilcling a ~ c l  are not accessible ti)r this type of ex-situ I-eme~liation. 

-Coorclination \+.it11 other agencies might he requireel, to obtain a permit to 
handle the \vaste, if cleemell hazarclous. In aclclition, an air discharge permit 
may he requireel hy NYSDEC as part of the t~.eat~nent process; 

. c.o~il/>lio~lc.c, ~c,ith SCGs: This technology rates high \+lit11 regard to compliance 
\+,it11 TAGM 101G for soil. Treatecl soil u.c)ulcl he remecliatecl to an essentially 
"c*lean" state; l~o\i*e\!er. only those soils ac.cessihle for excavation \+rould be 
t e e ~ l  Since g~.oun~l\vate~' is not in\,ol\leil in thermal clesorption, no compliance 
\i*oulcl he ol7tai necl I7y this ~>~'ocess. 

1m)roc.rion c!f'll~/~?~cni 11c,olrh on(/ tho ni\iron~nc~nr: The risk assessment 
clern~)nst~.atecl a lack of l~nacceptahle health risk; this technology would not 
present a~lditionvl potential risk. 

ro(111c~rio1i c!fro.vic.irj,, 111ohilirj. onrJ I Y J / L / I ~ I ~ :  This remeelial action would provide a 
recluction in the toxi~.ity, mohility ancl \lolume of contaminants and contalninated 
soil. 

(.o.\.t: The cos t -c . t t ec t i \~c .~~~~s  is ~leenlc'cl to he tdirly low for this remeilia1 action. 
l'his is I ~ ~ C ~ I U S C  the units a\failal7le for this technol~)gy are generally large-scale 
ancl cons t~ .~~cte~l  to han~lle very large clumtities of material. As discussed in 
Section 2-01, only al~l7rosimately 375 tons of soil can he exca\lated from the 
source area clue to facility constraints. This quantity is generally not sufticient 
to economically justify the significant mobilization fees associated with the 
recluireil ec]ui[l~nent. 

D E S C I ~ ~ ) ~ O I I :  Sel7>11.>1tit)n of cont>cminants from unsaturateil soil is generally accomplished 
through st~il \upor extl.a~.tion \irhic.1i is generally performeel in one of two niocles: 1 )  
high-\facuum ext~.action using vacuum hlo\rers to apply moclerate to high vacuum to the 
\~allose zone soils, to achieve a high VOC extracrion rate; or 2) low vacuum, which 
doesn't pro~1uc.e VOC yield as rapicl as high-vacuum extraction, 1 ~ 1 t  can be effective and 
have low ~nai~itenance o\.er the long term. This type of system can e~nploy electric 
m o t o ~  01. \itin~l-pcnitrecl ( W P )  turl~inzs to 1711)iluce a \lacuu~ii on soil. 

The extracteel v;il>o~. is gene~.i~lly treateel at the surface using granular activated carbon 
(GAC) 01. otliz~. methocls \i*hich strip the extractecl \'apor of VOCs. The treated vapor is 
cliscli;r~~g~~cl to tile ;rir. 



- This tech~lology rates high 114th regarcl to protection of the community (luring 
implementation; 

- the time ~-eclui~.ecl to implement this technology is not excessive; the amount of 
ecliiipn~ent requireel is 1 . 1 l i l t i ~ ~ I ~  limited. The limiting factor would be 
installation of angled \\/ells lleneatll the huiltling ( further cliscussed below). 

- this methocl repr-esents a permanent action; 

- lifetime of this action clellencls on the c l e g ~ ~ e  of \ . ~ C U L I I ~ I  applied to the soil, and 
the rate at \\,hich the source area soils will yield the contaminant load. The 
lifetinle of st1c.11 a system is typic.ally ~neasur.eJ in years, llut the acti~al time 
cannot he cle~zr-minecl. 

- :rssuming a \'apor extraction system can access the affected sollrce-area ~ ( ) i l ~ .  
little 01. no \vaste \\~oirlcl r.emain at the conclusion of the remedial action. 

- The effectiveness of hlo\\!er-~on,ered vapor extraction was tested in the field at 
the Enarc-0  site. A lilot test was pel .f~rnied on existing overburden monitoring 
Lvell M\Y-201 S,  a foul--inch cliameter' well Iocatecl in the c c ~ ~ r t y a r d  (Figure 3). 
The pilot test employecl a I -horsepou,er Rotron hlower. The test was run for 
apl~roximately 3 hours ancl ~>roiluced a I-elatively low maximum vapor tlow rate 
of aly~.oximatc.ly 3 cul>ic feet 1 ~ e r  minute (cfnl). T C E  ~.epr-esentetl most of the 
C ~ I I ~ ~ I I ~ I ~ I I ~ I I ~  11l;lss in the \!alx)r saniples, with lesser al1ioilnts of 1 , 1 ,  I-TCA, 
tetrachlo~~oethene ( P C E j  ancl cis- 1 ,?-dichloroethene (1,2-DCE). Mass remc)\~al 
rates rangeel up to 0 .3  Ills. per clay of total VOCs. Shield points were installed 
at varying tlist;~nces fro111 the well to measure vacuum in soils and evaluate the 
zone of intluence for the Illower; however, due to saturated conditions in the 
shallo\\~ soils in the courtyard at the time of the test, the shield points did not 
yield vapor samples o r  vacuum reatlings. 

- This I-emeclial action sates high with regarel to constrilctahility. It requires a 
means to access affecteel soils; this is generally ac.complishetl through the use of 
extraction \\,ells or trenches, either of \\hicli coi~lcl he inst;illed at the site. The 
contaminated soil heneath the huililing could Ile accessetl via angled extraction 
\\,ells, installeel through the founil;~tion \\fall to a clepth at or near the top of 
heelrock to olltimize access t o  the contaminant niass in soil. The courtyard soils 
coi11~1 Ile ~ I C C * ~ S S C C I  via vertical extraction wells extending to the top of bedrock, 
01. trencl~ecl, 1101-izontal, slottecl pipe. 

- Vapor e~tri l~li(111 h:~s Ixen demonstrated to he a ~.eliallle method in a witle 
variety of en\li~.onmental settings; 



- Aclclitio~ii~l remecli;~l actions might I7e reclui~.ecl in col!junction with this method; 
e .2 .  a lo\+)-pe1'meal7ility cap to recluce the amolrnt of courtyarcl water intiltration, 
irncl increase the a\:ailal~le voiil sl7ac.e for extraction. 

- pote~~t ia l  schfclule ilelays are  unlikely with this technology; 

- vapor extraction cloes conform \+,it11 applicallle regulations. A permit may he 
recl~lil.ecl from N'1'SDEC for air. iliscl~arge clepencling on the rate of mass yielil 
emitteil to the atmosl~l1e1.e. No other regulatory agencies are anticipated to be 
in\lol\lecl in implementatiw of this action. 

- vapor extraction ecl~1il7lnent is reaclily available anel clues not require a high 
cleg~.ee of spec.ial e q ~ ~ i p m e n t  01. expertise. 

- As cliscusseil aho\le, vapor extraction can be iml7lementeil using varying 
clegrees of \ I ~ C L I L I I ~ ~ .  A lo\+!-\:acuum system \vi)ulil utilize subsurface elements 
similar to a I~lc)\+.e~.-po\i~erecl ( B P )  system, except that extraction \vouIil he 
acc~1rnl~lishei1 l ~ y  i t  \+,inel-clri\~en turi7ine that u~oulcl l~rovicle a lo\+! \lacuum on the 
\+.ells anel piping. 

- Since incel~tioll of the response t i )  the contaminant release at the site, an 
alternate source of drinking \+.ater. has Iwen pl.o\liileil to the area, the I ,  I ,  I -  TCA 
tank has I7een ~.erno\~ecl, anel se\:eraI phases of in\:estigation anil sampling have 
heen pe~.formt.cl. Since these actions, the o\lerall grounclwater quality has 
increaseel through natu~.al processes. Exca\lation of cciur-tyarcl soils. especially if 
comhineil w.ith capping of the courtyar'il, \+loulil remove the primary portion of 
the so~rr.ce area soils that contributes to contamination in gruunilwater. This is 
hec;~~lse the c ~ ~ ~ ~ . t ~ i i l . i l  I I ~ I S  Iwen sul?ject to intiltratii)n ancl roof run-on, which has 
allo\+,ecl conti~mimrnt leaching anil clo\+*n\+,arcl migration. For the source area 
soils left in pli~ce,  a \i,inil-po\i,e~-ed vallor extraction system would prcwiilz a 
\liahle means of fi11.ther reclucing pi~tential contaminant migration in a setting that 
has alreacly heen elemonstrateel to have sho\+:n markeel impro\lement without the 
presence of a mechanism for VOC removal. 

- Although a \VP system wo~llcl not accomplish contaminant separation at a ratt: 
comp;rrahle to a BP system, i t  \voulcl ~~r.ci\liile ti)r ongi)ing reeluction in the 
contaminirnt mass at a fraction of 1112 cost of a higher-\~acuirm system. The rates 
of \ 'apor, anil thereti)re contaminant extraction v:oulil likely be at levels low 
enough that exc.eellfnce of clisch:~~.ge permit levels cletined hy the SCGs 
\+joul~l not OL.L.LII.. tlle~.ct'o~.e \.apor trsatment \ifoulil not he ~.ec]~~i~.eeI. Discharge 
( i t '  the \,iil7[)1. \ \ , c i ~ ~ l c I  he I I I I . O L I ~ I ~  ;I stack or  stacks extencling aho\,e the root1 ine c)f 
the huilcling. The ~legl.ee of \,al'or elischarge monitoring would he significantly 
less than a BP system \+~)ulcl rec1~1i1.e. 0pe1'ation ancl maintenance efforts for a 
I ~ W - \ ! ; I C L I L I ~  system u*oulil irlso 172 ~.elictively minor. 

c~)nrl)litr~ic~r 11.ir1r SCG.).: This r.emecli;~l action \voulcl allo\v for compliance with 
TAGhll 1016 f i l l .  soils. 



l~l.oiec.iicrn c!f'hliiiicln hc.oli11 olid I/?(. c~i\~in)~lnlcwr: The site risk assessment 
iletermine~l the lack of unacceptable risk for source area soils; vapor extraction 
woultl serve to ~ .e~ luce  risk even further. A high-vacuum system would employ 
a tr.eatment process to r e ~ l ~ o v e  VOCs from \lapor hefore discharge; a Iow- 
\1;1cuum, \\find-l>o\\~eretl system \ \ ~ ) u l ~ l  not likely in\lolve sufticient airtlow 
\rolume to exceed Air Guide I thresholcls. 

~.otl~ic.iioli (!f'io.~ic.i!\., i~rohilii!' ulld ~ ~ o l i ~ l i l e :  Val>or extraction woulcl allow for 
recluction in the \'olume of the contaminant mass. Mohility ancl toxicity woulcl 
not he significantly affecte~l. 

coa: A BP system require signiticant amounts of energy to operate, and also 
inclucles process elements that represent signiticant costs. A WP system would 
pro\~icIe heneticial effects on the contaminated soil at a fraction of the cost of a 
BP system. 

Dcsuil)rion: This ol>tion in\iol\,es ~>hysically removing g ~ . o u n c l ~ ~ a t e r  from the subsurface 
via extraction \\.ells or  c ~ t h e ~  me;ins, treating the n8ater to remo\.e contaminants, 
t l i ~ ~ h a r g i n g  ~reiitecl \\.;iter. allel ~lisposing 01. 11-eating the contaminant removal media used 
in the l>rocess. 

In a USEPA-s17onsorecl stucly (9),  although i t  was found to he somewhat useful 
in plume containment ant1 ~>~ .o \ , i~ l ing  for slour contaminant mass reduction, 
[>ump-;~~lJ-t~.e;~t remeelistion \\.as clemonstratecl to 1>ruvide only an initial 
recluction in concentration. I t  is not ahle to pro\licle aquifer restoration. 

I t  has also been shown that in hedrock formations, nlost o r  all of the 
contaminant mass in the immiscible phase is transferred into the dissolved and 
adsort>ecl phases in the tine-gr-ainetl, low-permeability matrix of the geologic 
form;rtion. Once this occurs, separation technologies are  not sufticiently 
effective in removing the contaminants, clue to very slow rates of dissolution 
from the matrix ( 10). 

- A I > L I I ~ ~ > - ; I I I L ~ - ~ I . ~ ; I ~  system ~ ~ ) u l d  generally he rlesignecl ant1 constructed using 
"(11-the-shelf' equi]>ment, i.e. i t  \\,oulcl not rel>resent a signiticant technical 
impecliment. 

- Reco\lery \\ell in.~tallation has inher-ent limitations in that tliscontinuities (joints) 
in the 1.0c.k that will yield sufticient grouncl\vater tlow may not be intersected hy 
i e l  If such ~lis~c~ntinuit ies are inte~.sectecl, thrs acluifer lleneath the site 



apl7earsto ha\le reIati\!ely high ~~ermeahi l i ty  and yield potential, which would 
rec1uil.e a large-scale pumping system to sustain sufticient extraction rates to 
remo\le al7preci;thle conta-lminant mass. 

- I n  aclclition, much of the affecteel portion of the aquifer source area lies beneath 
the miinufacturing facility, making access to the highest contaminant 
concentl.ations in gr.ouncl\i,ater elifticult itncl more costly. 

- Puml7ecl \\.;itel. \i,oulcl ~.eclui~.e treatment to remove contaminants prior to 
clischarge. The treatment meclia \ifoulcl ~.ec]uire ~>erioclic regeneration o r  disposal. 

. c.otil/~/iot~c.c~ \l.i/li SCGs: this criteria \i,oulcl not apply for offsite groundwater, 
since conta-lminant concentrations are essentially at o r  below the applicable 
SCGs. Onsite coml7lii1nce \voulcl he elifticult to achieve for the reasons 
clis'cussc.~~  uncle^ effecti\leness. 

~wo/o"/iot~ c!f'l~r/ti~ct~i 11c)ollh olid tho c~titliro~itrroti/: no risk c-urrently exists, so 
limitecl aclclitional henetit \\*oulcl he realizeel 17). puml7ing, ancl only as Iong as  
~ ~ i n l p i n g  ~c'~..\i.\ts. 

. r i i  o i i /  I I O /  I 0 1 :  A recluction of cuntaminant inability 
\i~oulcl he achie\,ecl. only as Iong as pumping persisteel. 

. c.os/: The relative costs of a purnl>-ancl-treat system would he high due primarily 
to the need ti)r the large capacity ancl long-term lifespan of the system. 

Desc~i/)tion: The fa\~orahle remeclial action alternati\/es cliscussecl ahove each have merit 
as incli\/iilual actions; I ~ o \ \ ~ e \ ~ e ~ . ,  in most cases they clo nc)t represent sufficient action 
when consiclerecl alone. Accorclingly, several of the actions coulil be implemented 
synergistically in cornhination with the others. The alternatives presented would each 
prcn~icle a degree of positive intluence c)n site conditions, and therefore contribute to the 
overall goal of contaminant recluction. When consiclereil together, they provide an 
effective, iml>lemental~le, ancl cost-effecti~le approach tc) achieving the program's goals. 

7 -  1 he co1nl7i1ii~tion 1~1.017osecI inclucles: I ) e xca1.a tion/clisposaI (as solicl \i*aste) of courtyard 
soils; 2 )  control/ist~Iatic,n l ~ y  covering the cou~.tyarcl with a lo\\,-permealiility cap; and 3) 
sel>a~.i i t ion/treat~~~ent uhing \'iiIX)l. e~t~.iictic)ll f o ~ .  .\oils left I I I  place. 

- This cornhination of actions woulcl provicle for protection of the community 
cluring implementation; 



-The overall time rec l~~ire  to implement woulcl Ile relatively short; 

- l'lie technologies incluilecl in this comhination have all heen ilemonstrated to he 
reliahle in achieving remecliation: 

- Rel:~ti\lely rapicl, partii~l ~.elnecliation coultl he accomplished via the offsite soil 
ilisl>osal at a 1;rncltill; 

- 'The installecl r.emeclial systems (\lapor extl-action ancl low-permeability cover) 
1.e111.esent) long-term, if not permanent actions; ancl 

-It is anticipated that little or  no kvaste woulcl I-emain after completion of the 
remecliation; 

- The elements of this comhination aIter.nati\,e are generally not technically 
cl ial lengin~, ~ n ~ l  rat? IiigIl \\.it11 resl~ect to c o ~ i ~ t ~ . ~ ~ c t ; ~ l > i I i t y ;  

- N o  :~~lclitional ~'emcclial actions shoulcl he 1.ecluirec1 to achieve the goals of the 
progl-a m; 

- All of the elements in\~olvecl coml>ly with applicable regulations; 

- N o  coortlination with agencies other than NYSDEC ant1 possibly NYSDOH 
appear to he re(l~lirecI for this comhination of actions; 

- The technologies requireel, i.e. exca\lation/clisposal, angled well/pipe 
inst;illation ancl lo\\!-l>ermeal>ility cover. are I-eatlily a\,ailahle and generally d o  not 
reclui~.? ezrpel.tix of limiteel a\~ailal>ility. 

. ~.oni/1lio17cr SCGs: This combination woultl still allow for compliance with 
SCGS as cIesc~.il>ecI above for the indivitlual remedies. 

l1rorr~.rio17 ( ! f l i ~ ~ t i i t i t ?  I I E N / I / ~  t l t ? ~ /  /he ct?~~irotit~irt?f: This remedial combination 
wo~rlcl ~>r.ovicle 1~1.otectio11 of human health and the environment in the same 
manner the incli\'iclual ~.emeclies do .  

rrlr/~icriot~ c!f/o.~icir!~, t l l ( ~ / l i / j t ~ ~  titid \toliitilr.. this cornhination wlould provitle 
1 . e ~ l ~ ~ t i o 1 1  of mol~ility a n ~ l  \tolume of cx)ntaminants. hut woulcl not affect tlie 
[oxi~.ity. 

. c.o.\./: The ~.elati\'e cost of this cornhination of actions is less than many of the 
remeclial actions cliscussecl in this report. Mo~.eo\~er., this comhination appears 
to 1.e1>1.eselit tlie most cost-effective measure consicler.ec1. Signiticant 



improvement  in site conclitions a r e  anticipated, while not involving undue 
technical o r  atlminist~.ative limitations that \voul~l dr ive u p  costs.  

A .  I n  troduction 

T h e  previous section presented details regarcling each o f  several potential remetlial actions for  
the site. T h e  following tliscussion compares  these actions in a relative sense ant1 d r a w s  
conclusions regrirding \vliich actions appeirr technically and  aclministratively feasihle individually 
o r  in cornhination. In acl~litic)n, tlie economic  factors o f  a technulogy o r  combinat ion must he 
weighed against  the potential benefit ,  s o  a s  to a r r ive  a t  a cost-effective method f o r  the 
remediat ion.  T h e  estimated costs f o r  the preferred alternatives presentecl a r e  presented 
indivitlually in Appentlix A ,  and  summar ized  in Table  3. 

B. Discussion 

T h e  remetlial investigation performed for  the site proviilecl data that indicate offsite ground\sater  
conditions have  tlramatically impl-oved clue to natul-a1 attenuation. Although source-area 
~ r o ~ ~ n d ~ . a t e r  contaminant levels a r e  still ahove a l~p l icah le  S C G s ,  i t  J o e s  not appear  the - 
contaminat ion is migrating offsite to a significant degree.  In atidition, unacce l~ tab le  human 
hcalth risk is not pr.esent a s  a result of  contaminants in grounclwater.  T h e s e  factors ,  coupled with 
the knowleclge that removal  and treatment technologies a r e  not effective f i ) r  f ractured hetlrock 
(see section 3-01), lead to a recommen~la t ion  elf the N o  Action alternative f o r  g roundwater .  T h e  
focus  o f  the F S  analysis should he o n  the source  area soils,  with the intent o f  controlling and 
reducing the contaminant  mass  available to migrate  to g roundwater  in the s o u r c e  a rea .  

N o  Action inc lu~les  a n  assignecl periocl of  g~-ountl\vater monitor ing to evaluate  continued ahsence 
o f  risk. Monitor ing o f  grcluntl\\,ater cluality would also h e  warranteel to tlemonstrate the extent to 
which soil re~neclial act ion f ~ ~ r t l i e r  iml>rclves groundwater  conditions. 

T h e  No Action altel-nati\le does  not appear  to he a p p r o l ~ r i a t e  f o r  soil, pr imari ly  s ince it does  not 
provitle fo r  compliance urith S C G S  with ~ . e g a ~ - d  to soil contamination. In acldition, it does  not 
provide f o r  measures  to recluce o r  e l iminate  fur ther  migration o f  contaminants  to  g roundwater  
heneath tlie source  a r e a .  Accordingly,  it has  heen eliminated f r o m  consitleration. 

T h e  detailecl cliscussions in Section 3-01 f o r  the in-situ options (D-1 through D-5) indicated the 
general  lack o f  effectiveness cou],lecl \vith a low tlegree o f  cost-effectiveness f o r  these methods.  - 
T h e  configurat ion o f  the SoLIrce ;tl.ea soils and general  lack o f  accSess to much  o f  the cclntaminant 
mass  also present  impecliments to effectively ~ ~ t i l i z i n g  these technologies. Accol-dingly, in-situ 
and  ex-situ treatment metliods lia\,e heen eliminatetl from further  consicle~.ation. 

T h e  Control/lsol:ttio~i opt ion has heen s l i t ~ \ \ ~ n  t i )  ~ > r o v i ~ l e  a cluick ancl positi\,e benefit to 
rrouncl\\,ater con~l i t ions  I J ~  s igniticantly reducing fur ther  migrat ion,  via infiltration, o f  - 
contaminants  to grt)untl\\ ,ate~..  I t  is ;i t ec l i~~olog ica l ly  s imple anil relatively low-cost alternative 
that will \\,ark well in co11,junction with other  actions a s  tliscusseil herein.  



The Excavation/Dispostl option for accessible courtyarcl area soils is also a relatively low- 
technology ant1 '.()st-effective method hy which to impart immetlinte positive benefit to source- 
area soils. I t  also allows conlpliance with applic.ahle SCGS, hasecl on the written permission 
received from NYSDEC to clispose of the soils as solicl waste. This clisposal method also makes 
i t  a cost-effective solution. 

The Separa t ion /Trea t~~~e~~t  option for groundwater has been shown not to be an effective method 
for bedrock ~roundwater,  as discussed previously. Accordingly, this option is eliminated for 
groundwater. Separation tloes appear, however to be a viable option for soils in the source area. - 
Vapor extrac*tion has been shown to be effecti\~e for VOC removal in soils at numerous sites. 
Based on the data from the ren~etlial investigation and a vapor extraction test performetl at the 
site, a wintl-powereel turbine system for vapor removal appears to he the most reasonable and 
cost-effective methotl for \lapor extraction. Concephlal evaluation inclicates such a system could 
employ up to four winel turhines connecteel to angled extraction \sfells beneath the building and 
horizontal, slottetl pipe sections huried in the courtyartl. Details of the tlesign are included helow 
in Section 3-04. 

The re~netlial action option that combines various actions presented in this FS report (Section 3- 
01, item G) appears to be the most beneficial action plan for the site. It provides a combination 
of methodologies that \ \ r i l l  achieve the RAOs for the site while generally satisfying the criteria by 
which the \,arious methocls have heen evaluateti. The combination also represents cost-effective 
methotlologies that can he implementeel \\~ithout unclue technical or atlministrative impediments. 

A proposetl sequence of these con~hinecl remcclial actions is summarized helow: 

a) Divert roof elrainage a\\lay from courtyard area; 

b) Finalize approval documentation for disposal of courtyard soils at a permitted 
landfill; 

c Arrange ant1 execute excavation and tlisposal of courtyard soils; 

d) Install angletl vapor extraction wells through huiltling foundation wall; 

e) Install horizontal vapor extraction piping in courtyard area; 

f j  Install vapor harrier over still-excavatetl courtyard area; 

E) Return courtyarcl to previous gratlc \s'ith clean backfill soil; 

h) Connect vapor extraction wells and piping to exhaust piping and turbines; 

;I Cover courtyarcl with pavement or other low-per~neahility cap material; and 

.i ) Initiate n~onitoring progranl 



The concelitui~l remeclial soil \* ,~por  exlrac.tion (SVE) clesign woulcl entail installation of two 
angled \veils t l i ~ - o ~ ~ g h  the huilcling ti~uncliition ~vall ancl tnao alignnients of horizontal slottecl screen 
pipe within the hottom of the excavation createcl by cou~.tyarcl sc~il removal. These wells wol~ld 
be manifolclecl togetlier ancl cc~nnectecl to riser pipes which extend above the roof line with wind- 
driven turbine vent i la to~.~ att;tchecl to each. All wells ancl piping are  to be 4-in. PVC with all 
appropriate tilting..;. 

The  turhine type selecteel has an 8-in. throat ancl a rated exhaust capacity of 256 cubic feet per 
minute (cfin) at a u~incl speecl of 4 mph. Similar applications of this type of vacuum system in 
petroleum release remecliation have heen successfill. 

The conceptual design of the vacuum extraction syste~ii  woulcl employ multiple turbines, each on 
a vertical section connecteel to either a \tell or  buried horizc~ntal pipe run.  Each ventilator n~oulcl 
carry the same 1.atecl exhaust cal~acity of 356 c h i .  

T o  monitor ongoing operation of the SVE and the mass of contaminants renic)ved, measurement 
of vapor eftluent contaminant concentrations uloulcl be perti)rmed on a monthly and semi-annual 
basis. Vapor samples woulcl lie screznecl in the field monthly using a PID. In addition, vapor 
samples woulcl he analyzeel semi-annually for VOCs of concern using gas-chromatograph 
methods. Results of the monitclring \voulcl he summarizecl in a semi-annual report, along with 
the gro~~ncln-ater analytical ~.e..;ults, as  cliscussed heloiv. These results would be subniitted to 
NYSDEC fi)r review of p~.ogress. 



1V. SURlRARY AND CONCLUSIONS 

This report p~.esents the res~rlts of a feasihility stuily for ~.emecliation of the Enarc-0 Machine 
Proilucts site in Lima, New York. Soil is cclnta~ninatecl in a relatively limitetl soul-ce area 
beneath, ant1 immetliately acl.jacent to the existing huilcling. Gro~~nclwater is contaminated 
beneath this source area, ancl othe~.wise in a plume that appears tu have histo~.ically extended off 
the property; as of performance of the remedial investigation, the offsite contamination had 
attenuated and is generally confineil to the limits of the Enarc-0 property. The contaminants of 
concern are a Ii~nited suite of chlorinated hydroca~.hons, p~.incipal among them being 
trichIo~.oethene, I ,  1.1-trichloruethane, and tetrachloroetl~e~~e. Details on the nature and extent of 
contaminant presence were summarizeil in  a separate Remeclial Investigation (RI) report, dated 
19 January 1996, and suhmittecl to NYSDEC. 

Cleanup criteria for the contaminatecl meilia at the site are ~)l.o\,iclecl by NYSDEC g~idance  
clocuments containing Stanila~.cls, Criteria and Guiilance values (SCGS), namely TAGh4 4016 for 
soil cleanup and TOGS 1. I .  1 for grounilwater stanilards. In adelition to these 
specific SCGS, the potential for risk to lluman health has been evaluated in accordance with 
findings of the R1. The contaminant levels present at the site, and the identified potential 
exposure pathways do not create unacceptable risks to hu~nans, thus unacceptable risk does not 
drive the process of selecting remediation actions. 

The General Response Actions iclentified till- 1,otential remecliation of this site inclutled: no 
action, ancl contanlinant sel,aratio~i/treatment for grouncI\+.ater: and no action, control/isolation, 
excavation and offsite clisposal, ant1 in-situ/ex-situ treatment filr soil. 

1-llese Grneral Rrsponse Actions were cvaluatecl i n  light of the factors ancl criteria included in 
the NYSDEC ancl USEPA g~~iclance clocumrnts for perti)rming feasihility studirs. As a result of 
the evaluation, the no action anil in-situ/ex-situ treatment altel.nati\res for soil, and the separation/ 
treatment alternative for g r o ~ ~ n t l ~ ~ a t c r ,  wrre eliminatecl. The General Response Actions shown 
to be feasible filr remediation of site media, and the sj,ecitic technologies evaluated for each 
response action, are summarized as folln~!s: 

Technology 

1) Disposal as solid waste at 
a permitted landfill. 

2a) Blower-powered vapor 
extraction 

2h) Wincl-powerecl vapor 
extraction 

-3) Cap courtyard with low- 
permeability cover 

1 ) Pel-ioclic monitoring 
Iwogra m 

hledia 

Soil 

- 
Grouncl\vater 

3 7 

Gencrul Response Action 

1) Excavation ancl offsite clisposal 

2 )  Separation/treatmrnt 

3) Control/isolatit,n 

I ) No Action 



This  feasibility stucly conclucles that wind-powered vapor  extract ion is preferable  to hlower-  
powered  extraction, thus BP extraction is not recom~iient let l .  Investigations to da te  have  
demonstrated that e v e n  ivithout a mechanism in place to reniove V O C s  in the source  a r e a ,  
natural processes  have rc.~l~ict.cl contaminant  levels in grouncluater .  T h e  atltlition o f  a wincl- 
powered  vapor  extract ic~n sys tem,  especially in concert  with other  remedial  act ions,  provides a 
m e a n s  o f  allowing fii~.tlie~- r e ~ l i ~ c t i o n  in the con tan~inan t  mass.  

This  study also conclucles the remaining alternatives, while intlividually somewhat  effective in 
atltlressing the presence o f  contaminat ion,  \sloulcl best be  i n ~ p l e ~ n e n t e d  in c n n ~ b i n a t i o n .  These  
combined actions represent  effective ancl i i ~ ~ p l e n ~ e n t a h l e  measures  f o r  the  physical and  chemical  
contlitions present on the site. A n ~ o n i t o r i n y  program f o r  both soil ant1 groundwater  is proposed 
to evaluate  the per formance  of  the remetlial measures  in light o f  the I-emeclial project goals .  

T h e  recr)mmc'ntlecl c-omhina tion o f  alternatives inclu~les:  

Excavation ancl otf i i te  disposal o f  approximately 375 tons o f  accessible, affected soil 
f rom the coiir.tyarcl t o  a permittc'cl, non-hazar~loi is  solicl ivaste management  facility. 

1nstall;ltion o f  a soil vapor  extraction piping anil tijell neturork beneath the excavated a rea  
ancl existing IhuilJing, and connection o f t h i s  network to  vertical wind-powered turhine 
exhaust units. 

Backfill of the courtyarcl a r e a ,  ~ l ivers ion  o f  roof  d ra in  run-on a n d  capping with a Iwv- 
permeability asphalt cap.  If friasihle to the site o w n e r ,  huilding expansion construction 
o v e r  the courtyartl  ufoulcl h e  a n  acceptable a n d  potentially preferable  alternative to 
asphalt capping. 

lniplernent a S V E  ancl groiin~l\\ .ater monitoring p r o g r a m ,  inclutling semi-annual sample  
collection and analysis to monitor  progress .  

This  cornhination is recomniencled for  inclusicm into a Proposed Remedia l  Action P l a n  ( P R A P )  
to  h e  prepared hy N Y S D E C ,  mrrtle available f o r  public c o m m e n t ,  ant1 ultimately included in the 
R e c o r d  o f  Decision ( R O D )  for  the E n a r c - 0  site.  



This feasil~ilily stutly conclucles that wintl-pow,eretl vapor extraction is preferable to blower- 
powered extsaction, thus BP extraction is not recommentletl. Investigations to date have 
dernonstratetl that even without a mechanism in place to remove VOCs in the source area, 
natural processes have retluce~l contaminant levels in grountlwater. The addition of a wind- 
powered vapor extraction system, especially in concert with other remedial actions, provides a 
means of allowing fi~rther recluction in the contaminant mass. 

This stutly also conclucles the remaining alter-natives, while intlivitlually somewhat effective in 
addressing the presence of contamination, woultl best be iniplementetl in combination. These 
combined actions represent effective ancl implementahle measures for the physical and chemical 
contlitions present on the site. A monitoring program for hoth soil ant1 grountlwate~- is proposetl 
to evaluate the pesti,rmance of the remeilial measures in light of the remetlial project goals. 

The reconimeniled comhination of alternatives inclucles: 

Excavation ant1 offsite tlispusal of approxi~nately 375 tons of accessible, affected soil 
from the courtyard to a permitted, non-hazardous solid waste management facility. 

Installation of a soil vapor extraction piping and \veil network beneath the excavated area 
ant1 existing huiltling, ant1 connection of this netu,c>~-k to vertical \vinJ-powered turbine 
exhaust units. 

Backtill of the co111.tyar~l area, cli\.ei-sion of roof clsain run-on and capping with a low- 
j~er~neahility asphalt c a l ~ .  If feasihle to the site owner, huiltling expansion construction 
over the courtyartl \voulcl he an acceptable ancl potentially preferable alternative tc, 
asphalt capping. 

Implement a S V E  anel groundwater mcmitoring program, including semi-annual sample 
collection ant1 analysis to monitor' progress. 

This comhination is reconimentletl for inclusion into a Proposed Remedial Action Plan (PRAP) 
to be prepared hy NYSDEC, macle available for puhlic comment, ant1 ultimately included in the 
Recorcl of Decision (ROD) for [he Enarc-0  site. 



The feasihilit)l s t t~~ ly  ~.c.l>ol.te'l herein was conducted to fulfill the rer~uirements of the Order on 
Consent Nunlher B8-0 1 12-9 1-01 ,dated 22 March 1991. I t  has heen conducted in accordance 
with generally accepted envil.~~nn~ental cc~nsulting practices, including the references cited in  this 
report. The potential remedial alternati\:es for the Enarc-0 Machine Products site have heen 
identitied anil evaluated using the guiilance of the EPA document "Guidance for Conducting 
Remedial In\festigations and Feasibility Studies Under CERCLA," dated October 1988, and with 
the NJCSDEC "TAGIZ4 for the Selection of Remedial Actions at Inactive Hazardous Waste 
Sites," dated 1 j May 1990. The conclusions stared are based solely on tile work and sources of 
infc)rmatii)n descl.il~cd herein. 

HALEY & ALDRICHDF NE\Y YORK 
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TABLE 1 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 

ENARC-0 MACHINE PRODUCTS, INC. 
LIMA, NEW YORK 

- , , - . . - 
I I B E C I E I )  COMPULMI)~ - CONCENIMI'ION IN PARTS PER DILI.ION O'pn) 

I l l  ds-1.2 b n s -  1,2- 1,l- 1,)- C11I.ORO- 1.1.2.2- CARII- CIIL- 
TCE TCA -DCE 12-DCE DCA DCE DCA MeClL PCE 1:ORM DI)CM TCA 1Fl'. A DENL DEN2 T O L  VC MEK 

31 - 4 - - - - - - - .- - - - - - - - - 
dl  - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - .- - - - - - - - 

80 I 4 - - - - - - - - - - - - - - - - 
71 - - - - - - - - - - - - - - - - - - 
71 - - - - - - - - - - - - - - - - - - 
I1 - - - - - - - - 21 - - - 91 - - - - - 
72 L 19 - - - - - - - - - - - - - - - - 
91 - 31 - - - - - - - - - - - - - - - - 
4J - 51 - - - - - - - - - - - - - - - - 
61 - 21 - - - - - - - - - - - - - - - - 

197 2 43 - 2 - - - - - - - - - - - - - - 
13 - I0 - - - - - - - - - - - - - - - - 
I2 - 10 - - - - - - - - - - - - - - - 

61 - 16 - - - - - - 21 - - - - - - - - - 
61 - 81 - - - - - - - - - - J - - - - 81 

19 - .I1 - - - - - - 21 - - - 6J - - - - - 
98 I 17 - - - - - - - - - - - - - - - - 
1.7 - 31 - - - - - - - - - - - - - - - - 

61 - - - - - - - - - - - - - - - - - - 
91 - 21 - - - - - - I1 - - - 21 - - - - - 
- - 21 - - - - - - I1 - - - - - - - - - 
3 - - - - - - - - - - - - - - - - - - 

11 - - - - - - - - - - - - - 21 21 21 - - 
- - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - 
- - - - - - - - - ZJ - - - - - - - - - 
2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - LJ - - - - 
- - - - - - - - - - - - - - - - - - - 
8 - 1 - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - 82 - - - - - 
- - - - - - - - - 3J - - - - - - - - - 

24 I P - - - 1 - - - - - - - - - - - - 
21 - - - - - - - - - - - d - - - - - - 
21 - - - - - - - - - - - - 91 - - - - - - - - - - - - - - - - - - 31 - - - - - 

- 
46 2 8 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
- - - - - - - - - - - - - - - - - - - 

31 - - - - - - - - - - - - - - - - - 
r \ 

hlAR 1 M KI). 
7820 
7820 
7820 

7832 
7832 
7 1 2  
7832 

7873 
7873 
7873 
7873 

7880 
7880 
7880 
7880 
7880 

7813 
IIRAM: $1'. 

1167 
1167 
1167 
1167 
1167 

1191 
1191 
1191 

LDESON KD. 
1081 
1081 
1081 

1090 
1090 
1090 

1116 
1116 
1116 

1121 
1121 
1121 
1121 

1146 
1146 
1146 
1146 

TOTAL 
VOCs 

33 
0 
0 

83 
0 
0 
0 

92 
0 
0 
0 

24.1 
23 
22 
16 
0 

116 
I3  
0 
0 
0 

3 
0 
0 

0 
0 
0 

2 
0 
0 

9 
12 
0 

U 
0 
0 
0 

6 
0 
0 
0 

JOIINSON 
JOIINSON 
JOIINSON 

IlOPKMS 
IlOPKlNS 
IIOPKINS 
I l O P M S  

WARS, R. 
Y k W S ,  R. 
YEc'&S, R. 
Y I X R S , R  

R0GERS.L 
HANSON 
IIANSON 
IIIWSON 
IINJSON 

GARVEY 

S M m l  
WII.I)MAN 
WI1,I)MAN 
WILUMAN 
W U U W  

TONURYK 
T0NI)KYK 
TONDRYK 

MI1.U.R 
MILLER 
M U U R  

couvrro 
COIAVTIO 
~ 0 ~ v n . 0  

MALOY 
MALOY 
MALOY 

COOPER 
COOPER 
C001'ER 
COOPER 

REAN0 
REANO 
REAN0 
W O  

WEI.1. 
WELL-L 
WELL-U 

W 1 . L  
WL1;I. 
=LL-U 

WELL 

wLL 
WELL-L 
WELL-U 
WELL 

WELL 
WELL-I. 
WELL-M 
WI'LL-U 
WE1.L 

SUMP 

WELL 
WRLL-L 
WI?LL-U 
WELL 

WELL (UUP) 

WELL 
UliLL-I, 
WELL-U 

WELL 
W.LL-L 
WELL-U 

WILL 
WELL-L 
WELL-u 

WELL 
WEIL-L 
WELL-U 

W ~ I .  
WELL-L 
WELL-U 

WELL 

WELL 
W E L L L  
WELL-U 
W E L L 4  

712,I:83 
.lil2/9! 
4/1U95 

711183 
4112193 
411219J 
812393 

711!83 
4/IY9! 
~ 1 1 1 ~ 9 5  
8DY95 

71U83 
~II I395 
.IlIY93 
.lIlN93 
1123'95 

8!2Y93 

711183 
4iIY93 
4 ~ l Y 9 3  
8.'2293 
812393 

711183 
411 1/93 
4'1 UP3 

7D4/83 
4!1019 5 
.1!10193 

8/7/81 
4110'95 
.1!10/93 

817183 
411 1/95 
UlW95 

7ne0s5  
4 I V 9 5  
4/11/95 
8D3'95 

8/7/85 
4/12/93 
4/IW9J 
IVL3'9 J 





TABLE 1 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 

ENARC-0 MACHINE PRODUCTS, IN C. 
LIMA, NEW YORK 

NOIES: 
1. "-' indicaln a ldyle  no1 delectsd or no1 analyzed lor. 
2. "r indicated estilnaled value bdow practicd qoantilation Linlil (nolinduded in lotd VOCs vdne). 
3. TCE-lrichloroe~hene; I,l,l-TCA-lrichloroechme; DCEGchloroeU~me: IICA-dicWoroelhv~e; MeCU-tneIhgene chloride; PCE-lehchloroelltene; BDCM-bron~arlicWoror~telhN~c; 1,122~SCA-Iclracl1Io~oeUIv1e; C N U ) . I E ~ . - C U I , ~ ~  letracblodde; 

A-I.-Acelo~~e; D a - D m e n e ;  Cl~loro-Dm-Chlotob~~~me; Tol.-'Toluene; VC-Vinyl Chlodde; MMmechyi-elhg-kelone. 
4. Sallplhg mtities: CIIMFPCCDM F e d a d  Prcgmrls Corporalion; NYSDEC-New York Slale DepaOn~ent orEnvironmcnld ConseNalion; LCDOII-livingston Counly D e p a N ~ ~ ~ l t  orlledlh. 

ONSITE (con?) 

Sr\Ml'UDDY 
NYSDEC 
NYSDEC 
I.CDOll 
Ildey &Ndrich 
Ilaley & Nddch 
Mnley &Aldrich 
llaley &Al(lnch 

DATE 

.YZL'SJ 
6/19/85 

71118J 
4/I.l/9J 
~I/1419J 
.l/l4i9J 
ti23195 

umm-n<u COMPOUNIIS - CONCENIMTTON IN I'ARTS PER DILLION ~ P D )  

W1.1. 
ID 

SUPPLY 
SUPPLY 
SlPPLY 

SUPPLY-L 
SUPPLY-M 
SUPPLY-U 

SUPPLY 

1,l.I- ds-12 bans- 1 2 -  1.1- 1,l- CHl.OR0- 1 . 2 -  CARD. CIUORO- 
1 C E  TCA -UCE 1,2-DCE DCA DCE A MeCU PCE 1;ORM DIICM TCA Im. ACLT. DENZ DENZ TOL VC MEK 
1800 370 - - - - - - - - - - - - - - - - - 
- J60 - - - - - - 68 - - 100 - - - - - - - 
8 22 4 - - - - - - - - - - - - - - - - 

4J - 71 31 - - - - - - - - - - - - - - - 
61 - 61 21 - - - - - - - - - - - - - - - 
42 61 21 - - - - - I J - - - - - - - - - - 

160 - 31 - - 21 4 J 4J 31 - - - - - - - - - 

TOTAL 
VOCs 

2170 
728 
31 

0 
0 

42 
160 



TABLE 2 
SOIL STANDARDS, CRITERIA AND GUIDELINES 

ENARC-0 MACHINE PRODUCTS, INC 
LIMA, NEW YORK 

Icontaminant of Concern 1 KOC ( foc 1 Cs 1 Correction Isoil Quality ~ o a l ( l  

1,l  -DICHLOROETHENE 

NOTES: 

1 .  Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum 

#4046, NYSDEC, 24 January 1994, Office of Hazardous Waste Remediation. 

2. foc - Fraction of organic carbon provided by TAGM #4046. 

3. KOC - Organic Carbon partitioning coefficient provided by TAGM #4046. 

4. Cs - Allowable Soil Concentration = foc x KOC x Groundwater Standard (5.0 ppb) 

5. Correction Factor provided by TAGM #4046. 

1,2 - DICHLOROETHENE 
TRICHLOROETHENE 
1 , I ,  1-TRICHLOROETHANE 
TETRACHLOROETHENE 

65 
59 
126 
152 
277 

(%) 
1 
1 
1 
1 
1 

(mglkg) 
0.004 
0.003 
0.007 

0.0076 
0.014 

Factor 
100 
100 
100 
100 
100 

(mglkg) 
0.4 
0.3 
0.7 

0.76 
1.4 

I 



TABLE 3 
GROUNDWATER STANDARDS, CRITERIA AND GUIDELINES 

ENARC-0 MACHINE PRODUCTS, INC 
LIMA, NEW YORK 

NOTES: 

1. References: TOGS 1.1.1. "Ambient Water Quality Standards and Guidance 

Values", NYSDEC, November 199 1. 

2. GA - Groundwater Class for a Drinking Water Source. 

Contaminant of Concern 

1 , l  -DICHLOROETHENE 
VINYL CHLORIDE 
1,2 - DICHLOROETHENE 
TRICHLOROETHENE 
1,1,1 -TRICHLOROETHANE 
TETRACHLOROETHENE 

Groundwater Quality 
(GA Std) (ug/L) 

5 
2 
5 
5 
5 
5 



TABLE 4 
SUMMARY OF ESTIMATED COSTS 

ENARC-0 MACHINE PRODUCTS, INC 
LIMA, NEW YORK 

ation and Disposal 

I 

NOTES: 
1. See report text for discussion of response actions and technologies. 
2. Net Present Worth assumes 57;. inflation, 8% discount rate(va1ue of money) for 10 years. " 3. Note that capital costs of combined alternatives drops by $14,950 if construction of 

building takes place over the courtyard area, replacing asphalt paving as the cap. 





/ 1 UlTllJDE: 42' 56' 1 3 . ~  LONGITUDE: TT034' 33.W ; *  # # * 

d 
I 

QUADRANGLE LOCATION 
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DUMPSTER 

LEGEND: 

sv- 102 APPROXIMATE LOCATION OF SOlL 
SS-102 A VAPOR SAMPLE (SV- 102) AND 

SOlL SAMPLE (SS- 102)  

8 2 - 9 6 ~  APPROXIMATE LOCATION OF 
TEST BORING 

FLOOR AREA OBSTRUCTED BY 
EQUIPMENT, STORAGE OR OTHER, 

DESIGNATES DEGREASER LOCATED 
IN CONCRETE PIT 

MW-201s OVERBURDEN MONITORING WELL 

MW-2OlD BEDROCK MONITORING WELL 

NOTE: 

1 .  ALL LOCATIONS AND DIMENSIONS 
APPROXIMATE, BASED ON TAPE 
PLAN OF FACILITY. 





REMEDIAL TECHNOLOGY: A. NO ACTION 

WORKSHEET 1 
ACTIVITIESIWORK ITEMS 

1 SampleIAnalyze groundwater semi-annually. Obtain samples from eight on-site wells, two 
off-site wells and one off-site residence basement sunip. 

2 ReviewIValidate analytical data. 

3 Semi-annual report preparation. 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

1. References: Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance 
Values", NY SDEC, November 1991. 



REMEDIAL TECHNOLOGY: A. NO ACTION 

WORKSHEET 2 
UNIT COST ESTIMATES 

ITEM 1 QUANTITY I UNIT / COST /CAPITAL 1 O&M 

Water SampIing: (2x) 
Analysis 22 Sample $140 $3,080 
Collection 36 Mhour $50 $1,800 
Reviewhalidate 4 Mhour $90 $360 
Semi-annual Report 2 Ea 1200 $2,400 

I I 
Labor Subtotal: $7,640 
Engin.lDesign (0 %): $0 
Contingency (10%): $764 
Total: $8,404 

Net Present Worth: (5 % Inflation, 8 % Discount Rate) 
Five Year: $36,805 
Ten Year: $68,775 

Fifteen Year: $96,544 
Twenty Year: $120,665 



REMEDIAL TECHNOLOGY: B. EXCAVATION AND DISPOSAL AS 
AS SOLID WASTE 

WORKSHEET 1 
ACTIVITIES1 W ORK ITEMS 

1 Mobldemob excavation equipment. 

2 Excavate to a depth of four feet within Courtyard Area ( 225 cyi385 tons). 

3 Load and haul ( 225 cy/ 15 cy per truck = 15 loads). 

4 Dispose of soil as solid waste in permitted landfill. 

5 Backfill, compact, and regrade excavation. 

6 SampleIAnalyze groundwater semi-annually. Obtain sanlples from eight on-site and two off-site wells 
and one off-site residence basement sump. 

7 ReviewIValidate analytical data. 

8 Semi-annual report preparation. 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

1. Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum 
#4046, NYSDEC, 24 January 1994, Division of Hazardous Waste Remediation. 

2. Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance 
Values", NYSDEC, November 1991. 

3. NYSDEC, Division of Solid Waste, 6 NYCRR Part 360, "Solid Waste Management 
Facilities", 9 October 1993. 

4. NYSDEC, Division of Hazardous Substances Regulation, 6 NYCRR Part 371, "Identification 
and Listing of Hazardous Wastes", 3 1 January 1992. 

5. "Contained-In Criteria For Environmental Media", Technical Administrative & Guidance Memorandum 
#3028, NYSDEC, 30 November 1992, Division of Hazardous Substances Regulation. 



REMEDIAL TECHNOLOGY: B. EXCAVATION AND DISPOSAL 
AS SOLID WASTE 

WORKSHEET 2 
UNIT COST ESTIMATES 

ITEM I QUANTITY I UNIT I COST I CAPITAL I O&M 
Mobldemob 1 LS $1,500 $1,500 
Excavate/Load/Transport 385 TON $75 $28,875 
Disposal Fee 385 TON $30 $11,550 
Backfill and Compaction 385 TON $6 $2,310 
Water Sampling: (2x) 
Analysis 22 Sample $140 $3,080 
Collection 36 Mhour $50 $1,800 
Reviewhalidate 4 Mhour $90 $360 
Senli-annual Report 2 Ea 1200 $2,400 

L I 

Labor Subtotal: $44,235 $7,640 
Engin./Design (20 %): $8,847 $0 
Contingency (10 %): $4.424 $764 
Total: $57,506 $8,404 

Net Present Worth: (5 % Inflation, 8 % Discount Rate) 
Five Year: $94,311 
Ten Year: $126,280 

Fifteen Year: $154,049 
Twentyyear: $178,170 



REMEDIAL TECHNOLOGY: C. BLOWER-POWERED SOIL VAPOR 
EXTRACTION 

WORKSHEET 1 
ACTIVITIESIWORK ITEMS 

1 Mobldemob drilling equipment. 

2 Install two 4" diameter vapor extraction wells in the courtyard area. 

3 Install perforated piping in wells, solid piping to manifold, hooLxp piping to the blower and insulate. 

4 HooLwp one 5 hp vacuum blower to the inmlled wells, complete with carbon canisters, separator. 

5 Install necessary electric and building modifications as needed. 

6 Start-up remedial system with daily vapor phase monitoring for one week, weekly monitoring for one month. 

7 Perform monthly vapor monitoring of effluent using portable PID detector. Obtain vapor samples from 
effluent and each well for analysis on a semi-annual basis. 

8 SanlpleIAnalyze groundwater semi-annually. Obtain samples from eight on-site and two off-site wells 
and one off-site residence basement sump. 

9 ReviewIValidate analytical data. 

10 Semi-annual report preparation. 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs). 

1. Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum 
#4046, NYSDEC, 24 January 1994, Office of Hazardous Waste Remediation. 

2. Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance 
Values", NYSDEC, November 1991. 

3. NYSDEC, Division of Solid Waste, 6 NYCRR Part 360, "Solid Waste Management 
Facilities", 9 October 1993. 

4. NYSDEC, Division of Hazardous Substances Regulation, 6 NYCRR Part 371, "Identification 
and Listing of Hazardous Wastes", 3 1 January 1992. 

5. "Contained-In Criteria For Enviromlental Media", Technical Administrative & Guidance Memorandum 
#3028, NYSDEC, 30 November 1992, Division of Hazardous Substances Regulation. 

6. Air - Draft Air Guide - 1, "Guidelines For the Control of Toxic Ambient Air Contaminants", 
NYSDEC, 1991, Division of Air Resources. 



REMEDIAL TECHNOLOGY: C. BLOWER-POWERED SOIL VAPOR 
EXTRACTION 

WORKSHEET 2 
UNIT COST ESTIMATES 

ITEM 1 QUANTITY ( UNIT I COST ( CAPITAL ( O&M 
Mobldemob 1 LS $1,500 $1,500 
Well Installations (2) 
Perforated and Manifold Piping 
Vacuum Blower 
Separator (modif. 55-gal. drum) 
Pump & Misc. Equipment 
Building and Electric Modification 
Insulation 
Water Treatment 
Vapor Treatment 
Pilot Testing 
Permitting Allowance 
Start-Up Allowance 
Routine Maintenance 
Special Maintenance 
Carbon Regeneration 
Electrical Power 
Waste Disposal 
Vapor Sample: 
Analysis 
Collection 
Reviewlvalidate 
Water Sampling: (2x) 
Analysis 
Collection 
Reviewlvalidate 
Semi-annual Report 

E A 
LF 
E A 
E A 
LS 
LS 
LF 
E A 
E A 
LS 
E A 
LS 

Mhour 
Mhour 

EA 
LS 
EA 

Saniple 
M hour 
Mhour 

Sample 
Mhour 
Mhour 

Ea 

I I 

Labor Subtotal: $60,250 $31,215 
Engin./Design (20 R): $12,050 $6,243 
Contingency (10 5%): $6,025 $3,122 
Total : $78,325 $40,580 

Net Present Worth: (5 % Inflation, 8 R Discount Rate) 
Five Year: $256,042 
Ten Year: $410,410 

Fifteen Year: $544,496 
Twenty Year: $660,965 



REMEDIAL TECHNOLOGY: D. WIND-PO WERED SOIL VAPOR EXTRACTION 

WORKSHEET 1 
ACTIVITIES/W ORK ITEMS 

1 Mobldemob excavation equipment. 

2 Excavate four 50-ft trenches to a depth of four feet (replace soil in trenches after pipe installation). 

3 lnstall two 4" diameter angled wells under existing building slab, to a depth as near bedrock as practicable. 

4 Install perforated piping in trenches, manifold piping and passive roof ventilators (4). 

5 Load and haul excess soil (15 cy ) 

6 Dispose of soil as solid waste in permitted landfill. 

7 Backfill, compact, and regrade trenches. 

8 Start-up remedial system with daily vapor phase monitoring for one week. 

9 Perform monthly vapor monitoring of effluent using portable PID detector. Obtain vapor samples from 
effluent and each well for analysis on a semi-annual basis. 

10 SampleIAnalyze groundwater semi-annually. Obtain samples from eight on-site and two off-site wells 
and one off-site residence basement sump. 

11 ReviewIValidate analytical data. 

12 Semi-annual report preparation. 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

1. Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum 
#4046, NYSDEC, 24 January 1994, Division of Hazardous Waste Remediation. 

2. Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance 
Values", NYSDEC, November 1991. 

3. NYSDEC, Division of Solid Waste, 6 NYCRR Part 360. "Solid Waste Management 
Facilities". 9 October 1993. 

4. NYSDEC, Division of Hazardous Substances Regulation, 6 NYCRR Part 371, "Identification 
and Listing of Hazardous Wastes", 3 1 January 1992. 

5. "Contained-In Criteria For Environmental Media", Technical Administrative & Guidance Memorandum 
#3028, NYSDEC, 30 November 1992, Division of Hazardous Substances Regulation. 

6. Air - Draft Air Guide - 1, "Guidelines For the Control of Toxic Ambient Air Contanlinants", 
NYSDEC, 1991, Division of Air Resources. 



REMEDIAL TECHNOLOGY: D. WIND-POWERED SOIL VAPOR EXTRACTION 

WORKSHEET 2 
UNIT COST ESTIMATES 

ITEM I QUANTITY I UNIT I COST ICAPITAL I O&M 
Mob/demob 1 LS $1,500 $1,500 
Well Installations (2) 
Excavate/Load/Transport 
Disposal Fee 
Perforated Piping 

1 Manifold Piping 
Passive Roof Ventilators 
Start-up with Analytical 
Vapor Sample: 
Monthly Reading 
Analysis 
Collection 
Review/validate 
Water Sampling: (2x) 
Analysis 
Collection 
Review/validate 
Semi-annual Report 

EA 
TON 
TON 
LF 
LF 
EA 
LS 

E A 
Sample 
Mllour 
Mhour 

Sample 
Mhour 
Mhour 

Ea 

I I 

Labor Subtotal: $15,875 $9,280 
Engin. /Design (20 76): $3,175 $0 
Contingency (10 %): $1.588 $928 
Total : $20,638 $10,208 

Net Present Worth: (5 % Inflation, 8 % Discount Rate) 
Five Year: $65,343 
TenYear: $104,175 

Fifteen Year: $137,905 
Twenty Year: $167,204 



REMEDIAL TECHNOLOGY: E. CAP COURTYARD WITH LOW- 
PERMEABILITY COVER 

WORKSHEET 1 
ACTIVITIESIWORK ITEMS 

1 Mobldemob paving equipment. 

2 Place subgrade material. 

3 Place asphalt cover. 

4 SampleIAnalyze groundwater semi-annually. Obtain sanlples fiom eight on-site and two off-site wells 
and one off-site residence basement sump. 

5 ReviewIValidate analytical data. 

6 Semi-annual report preparation. 

m 
APPLICABLE OR RELEVANT AND APPROPRLATE REQUIREMENTS (ARARs) 

I 1. Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum 
#4046, NYSDEC, 24 January 1994, Office of Hazardous Waste Remediation. 

2. Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance 
u Values", NYSDEC, November 1991. 



REMEDIAL TECHNOLOGY: E. CAP COURTYARD WITH LOW- 
PERMEABILITY COVER 

WORKSHEET 2 
UNIT COST ESTIMATES 

ITEM I QUANTITY I UNIT I COST I CAPITAL I O&M 
Mob/demob 1 LS $1,500 $1,500 
Backfill, Compact, Regrade As Needed 1500 SF $5 $7,500 
Cap Area With Asphalt Cover 1500 SF $8 $2,500 
Water Sampling: (2x) 
Analysis 22 Sample $140 $3,08C 
Collection 36 Mhour $50 $1,800 
Reviewlvalidate 4 Mhour $90 $360 
Semi-annual Report 2 Ea 1200 $2,400 

I I 

Labor Subtotal: $1 1,500 $7,640 
Engin. /Design (20 72): $2,300 $0 
Contingency (10 %): $1.150 - $764 
Total: $14,950 $8,404 

Net Present Worth: (5 % Inflation, 8 % Discount Rate) 
Five Year: $51,755 
Ten Year: $83,725 

Fifteen Year: $11 1,494 
Twenty Year: $135,615 



1 Mobldemob excavation equipment. 

2 Excavate to a depth of four feet within Courtyard Area ( 225 cy1385 tons). 

3 Load and haul ( 225 cyl 15 cy per truck = 15 loads). 

4 Dispose of soil as solid waste in permitted landfill. 

5 Install two 4" diameter angled wells under existing building slab, to a depth as near bedrock as practicable. 

REMEDIAL TECHNOLOGY: F. COMBINED TECHNOLOGIES 

WORKSIBET 1 
ACTIVITIES/WORK ITEMS 

Install perforated piping in trenches, manifold piping and passive roof ventilators (4). 

Backfill, compact, and regrade courtyard 

Mobldemob paving equipment. 

Place subgrade material. 

Place asphalt cover. 

Start-up remedial system with daily vapor phase monitoring for one week. 

Perform monthly vapor monitoring of effluent using portable PID detector.. Obtain vapor samples from 
effluent and each well for analysis on a semi-annual basis. 

Sample/Analyze groundwater semi-annually. Obtain samples from eight on-site and two off-site wells 
and one off-site residence basement sump. 

ReviewIValidate analytical data. 

Semi-annual report preparation. 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs). 
I 

1.  Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum 
#4046, NYSDEC, 24 January 1994, Office of Hazardous Waste Remediation. 

I 
2. Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance 

Values", NYSDEC, November 1991. 

I 3. NYSDEC, Division of Solid Waste, 6 NYCRR Part 360, "Solid Waste Management 
Facilities". 9 October 1993. 



APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) con't. 

4. NYSDEC, Division of Hazardous Substances Regulation, 6 NYCRR Part 371, "Identification 
and Listing of Hazardous Wastes", 3 1 January 1992. 

5. "Contained-In Criteria For Environmental Media", Technical Adniinistrative & Guidance Memorandum 
#3028, NYSDEC, 30 November 1992, Division of Hazardous Substances Regulation. 

6 .  Air - Draft Air Guide - 1, "Guidelines For the Control of Toxic Ambient Air Contaminants", 
NYSDEC, 1991, Division of Air Resources. 



REMEDIAL TECHNOLOGY: F. COMBINED TECHNOLOGIES 

WORKSHEET 2 
UNIT COST ESTIMATES 

ITEM I QUANTITY I UNIT I COST I C A P I T A L ~  O&M 
EXCA VATE/DISPOSE: 
Mobldemob 
ExcavatelLoadlTransport 
Disposal Fee 
Backfill and Compaction 

PASSIVE VAPOR EXTRA CTION: 
Mobldemob 
Perforated and Manifold Piping 
Well Installations (2) 
Perforated Piping 
Manifold Piping 
Passive Roof Ventilators 
Start-up with Analytical 
Vapor Sample: 
Month1 y Reading 
Analysis 
Collection 
Reviewlvalidate 

CAP COURTYARD: 
Mobldemob 
Backfill, Conipact, Regrade As Needed 
Cap Area With Asphalt Cover 

GROUNDWATER MONITORING: 
Water Sampling: (2x) 
Analysis 
Collection 
Reviewlvalidate 
Semi-a~ua l  Report 

1 LS $1,500 $1,500 
385 TON $75 $28,875 
385 TON $30 $11,550 
385 TON $6 $2,310 

EA 
Sample 
Mhour 
Mhour 

Sample $140 $3,080 
Mhour $50 $1,800 
M hour $90 $360 

Ea 1200 $2,400 
I I 

Labor Subtotal: $74,235 $9,280 
Engin. /Design (20 %): $14,847 $0 
Contingency (1 0 %): $7.424 $928 
Total: $96,506 $10,208 

Net Present Worth: (5 % Inflation, 8 % Discount Rate) 
Five Year: $141,211 
Ten Year: $180,043 

Fifteen Year: $213,773 
Twenty Year: $243,072 
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New York State Department of 
Environmental Conservation 

Division of Solid & Hazardous Materials 
50 Wolf Road 
Albany, New York 12233-7010 

Attention: Mr. Steve Kaminsky 

Subject: Soil Sampling Results 
Enarc-0 Machine Products, Inc. 
Lima, New York 
NYSDEC Registry No. 8-26-01 I 

Dear Mr. Kaminksy: 

This letter report presents the results of recent soil sampling and analysis at the above- 
referenced site. A preliminary summary of the data and supporting information was 
transmitted to you via fax on 3 December 1996. As you are aware, Haley & Aldrich has 
performed this work for the purpose of demonstrating to NYSDEC that the soils targeted for 
excavation at Enarc-0, meet the "Contained-In" criteria that exempt it from management as 
hazardous waste, consistent with TAGM 3028. 

Haley & Aldrich has performed a remedial investigation (RI) at the site under the purview of 
NYSDEC's Hazardous Waste Remediation group. As a result of the RI, excavation of source 
area soils has been identified as a potential, and the likely preferred remedial measure to be 
evaluated as part of the subsequent Feasibility Study (FS). The feasibility of the excavation is 
dependent on being able to dispose of the soil as non-hazardous solid waste. Our 
investigation has been performed in accordance with the following: 

NYSDEC's "'Contained-In' Criteria For Environmental Media" Technical 
Administrative Guidance Memorandum (TAGM) 3028; 

Haley & Aldrich's Work Plan dated 9 September 1996; 

Haley & Aldrich's response to NYSDEC comments, dated 24 October 1996. 

San F~.ancisco 
Cfll!fi~riiin 

Washington 
Distrir.! c ! f  Coliii11hii1 
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Soil Sampling 

Soil san~ples were obtained by performing four test borings in the Enarc-0 facility courtyard, 
at the locations shown 011 Figure 1 .  The test borings, B1-96 through B4-96, were performed 
by Nothnagle Drilling Company, Inc. of Scottsville, New York on 31 October 1996, under 
Haley & Aldrich of New York observation. Soil samples were obtained in each boring using 
three 2-ft. long standard split spoon samplers. The samplers were driven consecutively from 
ground surface to a depth of 6 ft, slightly deeper than the intended depth of excavation in the 
courtyard. The spoon samplers were decontaminated after completing each test boring using 
an alconox wash, and tap and deionized water rinses. 

As outlined in our response to NYSDEC comments on the Work Plan, composite samples 
were obtained, composited only among the split-spoons of each test boring. After driving and 
retrieving all three spoon samplers, the samplers were opened and the soil contents placed 
immediately in a clean, sealable dedicated plastic bag. The airspace in the bag was 
minimized, the bag sealed, and the soil mass mixed by "kneading" and blending the contents. 
Representative composite samples were then immediately taken from the soil mass and placed 
in glass jars. This procedure was repeated for each boring. 

The samples were immediately placed in a cooler and chilled to approximately 4" C, and 
transported under standard chain-of-custody procedures to the laboratory for analysis (see 
next section). 

Laboratorv Analvses 

As required by TAGM 3028, each soil sample was analyzed directly for both total 
concentration of hazardous constituents and leachate concentrations using the Toxicity 
Characteristic Leaching Procedure (TCLP), since the material is intended to be excavated and 
disposed offsite at a permitted solid waste management facility (SWMF). The soils were 
analyzed using EPA Method 8260 for volatile organic compounds (VOCs), including those 
constituents previously identified in courtyard soil sample analyses, as presented in the RI 
report. 

Quality AssurancelQuality Control analyses consisted of Matrix SpikelMatrix Spike Duplicate 
analyses on the sample from test boring B4-96. 

In addition to the VOC analyses performed to satisfy the TAGM 3028 requirements, selected 
analyses were performed to satisfy disposal characterization requirements of the proposed 
SWMF. These analyses included TCLP metals using EPA Method 601017470. 

The TCLP VOC samples were diluted by a factor of 10 prior to analysis due to anticipated 
problems with the buffer solutions. The dilution resulted in a reporting limit of 50 ppb, 
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which is above the groundwater action level of 5 ppb for the compounds of concern. In order 
to resolve the data to the reporting method detection limit (MDL), a review of tlie 
laboratory's Instrument Detection Limit Study (IDLS) and Total Ion Chromatograms (TICS) 
was performed. Based on this review, lower project-specific detection limits were obtained, 
as shown on the attached Table 1, that closely approximate the groundwater action levels. 
Copies of the IDLS and TICS are included in Appendix A. 

Results and Discussion 

Results of tlie VOC analyses are summarized in Table 1. Four compounds were detected. As 
- shown on the table, none of the analytes in the "totals" analyses were detected above the 

TAGM 3028 Soil 1 Sediment Action Levels. With regard to the TCLP analyses, the extract 
from one soil sample, B3-96, contained two VOCs at levels above the Groundwater Action 
Level values. Tetrachloroethene (PERC) and Trichloroethene (TCE) were detected in this 
sample at 84 and 77 parts per billion (ppb), respectively. All other analytes were non-detect. 

As discussed above, a dilution of the TCLP sample extracts resulted in some detection levels 
being above the TAGM Action Levels. Table 1 shows the individual compound detection 
limits. Although in some cases the project-specific detection limit is above the TAGM Action 
Level, the chromatograms (Appendix A) indicate no compounds were detected below these 
detection limits, in the concentration range that would normally yield estimated results ("J" 
values). Accordingly, the data indicate no significant presence of compounds of concern in 
the samples, with the exception of the two noted above (PERC and TCE). 

When considering the proposed excavation it is important to note that the limited quantities of 
higher-contamination soils represented by boring B3-96 will be mixed with much larger 
volumes of soils with little or no contaminant presence. This mixture will result in an overall 
soil mass contaminant level that would be below the TAGM 3028 action levels. We 
understand you have already worked through averaging calculations to confirm this scenario. 

The information provided to you previously by fax (boring location figures, cross section, and 
preliminary version of Table 1) are also included with this letter. 

A~prova l  for Disposal 

Based on the data presented herein, Haley & Aldrich requests NYSDEC approve management 
of source-area soils as non-hazardous waste, consistent with NYSDEC's TAGM 3028. Such 
management will result in a cost-effective method that will significantly reduce source-area 
contaminant mass and will facilitate the FS remedial measure evaluation for the site. 

If NYSDEC is in agreement, we respectfully request you issue a letter to Kaddis 
Manufacturing Corporation, the owner of the site, indicating your approval that the excavated 
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soils be managed as lion-hazardous for purposes of excavation and disposal of this material at 
a SWMF. The letter would be included in the FS report, and would also be provided to the 
SWMF as part of the disposal approval documentation. 

It is our understanding the soil sampling and analysis described herein represent sufficient 
documentation for approval, and further investigation would not be required. If NYSDEC 
grants approval, we anticipate implementation of remediation in Spring or early Summer of 
1997. 

The FS report for the site is currently being prepared. In order to meet the deadlines for 
completion of the FS documents and implementation of remedial activity, we appreciate 
your prompt consideration of this matter. 

If you need any additional information please do not hesitate to contact us. 

Sincerely yours, 
HALEY & ALDRICH of NEW YORK 

Senior Environmental Geologist 

Attachments: 
Table 1: Summary of Analytical Data 
Figure 1: Test Boring Location Plan 
Appendix A: Laboratory Analytical Report 
Appendix B: Subsurface Profile A-A' (Figure 

from Previous RI report) 

cc: Mike Ryan, NYSDEC Albany 
Dixon Rollins, NYSDEC Region 8 
Ronald Iannucci, Sr., Kaddis Manufacturing Corp. 
William H. Helferich, 111, Harter Secrest & Emery 



ENARC-0 MACI-FINE PKODUCrS FS 
L I W ,  NEW YORK 

TABLE 1 
SUMMARY OF ANALYTICAL DATA 

SOURCE AREA SOILS 

Ir 1 "Totalsn Analysis I TCLP Analysis \ I  
ANALYTE 

Dilution: 

I,1,1 -Trichloroetliane 6.6 ND 470 21 5 7,000,000' I 'I'richloroethene 14 ND 960 240 5 58,000 18.4 

cis- 1,2-Dicliloroetl~ene 

'~elracl~loroethene 

NOTES: 
1.) Samples obtaiiied from source area on 31 October 1996. 

B1-96 
1 

2.) All results expresscd ill micrograms per kilogram(ppb). 
3.) Shading indicates 'I'AGM value exceeded. 
4.) * - No ingestion criteria level; Stated value is from ''Soil Sediment Action Level". 
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Appendix A 

Laboratory Data 



Laboratory Data Report 
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713 372.- " Y L  

Columbia 
Analytical 
S ce sinc A FULL SERVICE ENVIRONMENTAL LABORATORY 

November 22, 1996 

Mr. Robert Mahoney 
Haley and Aldrich 
189 North Water Street 
Rochester, NY 14604 

PROJECT:70372-046 
submission #:9611000078 

Dear Mr. Mahoney 

~nclosed are the analytical results of the analyses requested. All 
data has been reviewed prior to report submission. Should you have 
any questions please contact me at (716) 454-6810. 

Thank you for letting us provide this service. 

Sincerely, 

COLUMBIA ANALYTICAL SERVICES 

G' 
Michael Perry 
Laboratory Director 

Enc . 

This package has been reviewed by Columbia Analytical Services' QA 
Department/Laboratory Director prior to report submittal.+ :,/22!u. 

1 

700 Exchange Street  m Rochester, NY 14608 = Tele:(716)454-6810 = Fax:(716)454-6825 
65 Ramapo Val ley Rd. = Suite 16 m Mahuah, NJ 07430 Tele:(201)512-3292 Fax:(201)512-3362 

12699 Rol l  Rd. = Akron, NY 14001 Tele:(716)542-1264 Fax:(716)542-3353 



CASE NARRATIVE 

COMPANY: Haley & Aldrich 
Enarc-0 Soil Borings 

SUBMISSION #: 961 1000078 

H & A soil samples were collected on 10131196 and were received at CAS on 10131196 in good 
condition at a cooler temperature of approximately 4.6 C. 

INORGANIC ANALYSIS 

Four soil samples were analyzed for TCLP metals by methods 601017470 following a TCLP 
extraction by method 131 1. 

No analytical or QC problems were encountered with these analyses. 

TCLP ORGANIC ANALYSIS 

Four soil samples were analyzed for TCLP Volatiles by SW-846 method 8260 following a Zero 
headspace extraction. 

The tuning criteria for BFB were all within QC limits. 

The initial and continuing calibration criteria were met for all analytes. 

All samples were extracted and analyzed within the specified holding times. 

All surrogate standard recoveries were within QC limits. 

Samples were analyzed at dilutions as part of the routine procedure for analyzing TCLP 
extracts. 

No analytical or QC problems were encountered. 

I 
VOLATILE ORGANICS 

Four soil samples were analyzed for TCL volatile organics by method 8260 from SW-846. 

m The tuning criteria for BFB were all within QC limits. 

The initial and continuing calibration criteria were met for all analytes. 
0 

All surrogate recoveries were within QC acceptance limits. 

I The laboratory blank was free of contamination. 

All samples were analyzed within the 14 day holding time as specified in the method. 
I) 

The Matrix SpikelMatrix Spike duplicate recoveries performed on sample B4 for TCE could not 
be determined due to the level of TCE detected in the sample and were flagged with a "D". All 

I other MSIMSD and Blank spike recoveries were within QC limits. 

I 
700 Exchange Street Rochester, NY 14608 Telephone 71 61454-681 0 Fax 71 61454-6625 



Sample B2 was analyzed at a 112.5 dilution due to late eluting non-target analytes. Sample €33 
was analyzed at a 115 dilution to bring target analytes within the calibration range of the 
method. 

No other analytical or QC problems were encountered with this analysis. 



Columbia 
Analytical 
Sew1 ceslnc, 

Effective 0410 1 196 

CAS LIST OF OUALIFIERS 

(The basis of this proposal are the EPA-CLP Qualifiers) 

U - Indicates compound was analyzed for but was not detected. The sample quantitation limit 
must be corrected for dilution and for percent moisture. 

J - Indicates an estimated value. For hrther explanation see case narrative I cover letter. 

B - This flag is used when the analyte is found in the associated blank as well as in the sample. 

E - This flag identifies compounds whose concentrations exceed the calibration range. 

A - This flag indicates that a TIC is a suspected aldol-condensation product. 

N - Spiked sample recovery not within control limits. 
(Flag the entire batch - Inorganic analysis only) 

* - Duplicate analysis not within control limits. 
(Flag the entire batch - Inorganic analysis only) 

I - 

- Also used to qualifL Organics QC data outside limits. 

9 D - Spike diluted out. 

S - Reported value determined by Method of Standard Additions. (MSA) 
'lr 

X - As specified in the case narrative. 

CAS Lab ID # for State Certifications 

NY ID # in Rochester: 10145 
CT ID # in Rochester: pH0556 
MA ID # in Rochester: M-NY032 

NJ ID # in Rochester: 73004 
RI ID # in Rochester: 158 



COLUMBIA ANALYTICAL SERVICES 
I VOLATILE ORGANICS 

METHOD 8260 TCL 
Reported: 11/22/96 

m 
Haley and Aldrich 
Project Reference: 70372-046 - Client Sample ID : B1 

Date Sampled : 10/31/96 Order #: 113672 Sample Matrix: SOIL/SEDIMEN 
Date Received: 10/31/96 Submission #: 9611000078 Percent Solid: 85.9 

m 
ANALYTE PQL RESULT UNITS 

DATE ANALYZED : 11/14/96 
ANALYTICAL DILUTION: 1.0 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,l-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1 , 1 , 1-TRICHLOROETHANE 
1,1,2 -TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 
0-XYLENE 
M+P-XYLENE 

SURROGATE RECOVERIES 

4-BROMOFLUOROBENZENE 
TOLUENE-D8 
DIBROMOFLUOROMETHANE 

QC LIMITS 

(74 - 121 % )  
(81 - 117 % )  
(80 - 120 % )  

Dry Weight 



COLUMBIA ANALYTICAL SERVICES 
VOLATILE ORGANICS 
METHOD 8260 TCL 
Reported: 11/22/96 

Haley and Aldrich 
Project Reference: 70372-046 
Client Sample ID : B2 

Date Sampled : 10/31/96 Order #: 113675 Sample Matrix: SOIL/SEDIMEN: 
Date Received: 10/31/96 Submission #: 9611000078 Percent Solid: 87.6 

ANALYTE 
- - 

PQL RESULT UNITS 

DATE ANALYZED : 11/14/96 
ANALYTICAL DILUTION: 2.5 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
2 -BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,l-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
2 -HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2 -TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 
0-XYLENE 
M+P-XYLENE 

SURROGATE RECOVERIES 

4-BROMOFLUOROBENZENE 
TOLUENE-D8 
DIBROMOFLUOROMETHANE 

QC LIMITS 

Dry Weight 



COLUMBIA ANALYTICAL SERVICES 
I VOLATILE ORGANICS 

METHOD 8260 TCL 
Reported: 11/22/96 

I 
Haley and Aldrich 
Project Reference: 70372-046 
Client Sample ID : B3 

Date Sampled : 10/31/96 Order #: 113676 Sample Matrix: SOIL/SEDIMEN 
Date Received: 10/31/96 Submission #: 9611000078 Percent Solid: 87.9 

I 

ANALY TE PQL RESULT UNITS 

DATE ANALYZED : 11/14/96 
ANALYTICAL DILUTION: 5.0 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
2 -BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,l-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
2 -HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1, 2,2 -TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2 -TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 
0-XYLENE 
M+P-XYLENE 

SURROGATE RECOVERIES 

4-BROMOFLUOROBENZENE 
TOLUENE-D8 
DIBROMOFLUOROMETHANE 

QC LIMITS 

(74 - 121 %) 
(81 - 117 % )  
(80 - 120 %) 

Dry Weight 



COLUMBIA ANALYTICAL SERVICES 
LI VOLATILE ORGANICS 

METHOD 8260 TCL 
Reported: 11/22/96 

m 
Haley and Aldrich 
Project Reference: 70372-046 

m 
Client Sample ID : B4 

Date Sampled : 10/31/96 Order #: 113677 Sample Matrix: SOIL/SEDIMEN 
Date Received: 10/31/96 Submission #: 9611000078 Percent Solid: 86.6 

.I 

ANALYTE PQL RESULT UNITS 

DATE ANALYZED : 11/14/96 
ANALYTICAL DILUTION: 1.0 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,l-DICHLOROETHENE 
CIS-1,2 -DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
2-HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 
0-XYLENE 
M+P-XYLENE 

SURROGATE RECOVERIES QC LIMITS 

4-BROMOFLUOROBENZENE (74 - 121 % )  
TOLUENE-D8 (81 - 117 %) 
DIBROMOFLUOROMETHANE (80 - 120 %) 

Dry Weight 



1) 

COLUMBIA ANALYTICAL SERVICES 

Reported: 11/22/96 

Haley and Aldrich 
Project Referencer70372-046 
Client Sample ID :B1 

I 
Date Sampled r10/31/96 Order Xr113678 Sample HatrixrSOIL/SEDIMENT 
Date Receivedr10/31/96 Submission X~9611000078 

m 
DATE ANALYTICAL 

ANALY TE PQL RESULT UNITS ANALYZED DILUTION 

ARSENIC 0.500 0.500 U MG/L 11/08/96 1.0 
BARIUM 1.00 1.00 U MG/L 11/08/96 1.0 
CADMIUM 0.100 0.100 U MG/L 11/08/96 1.0 
CHROMIUM 0.100 0.100 U MG/L 11/08/96 1.0 

(r LEAD 0.100 0.100 U MG/L 11/08/96 1.0 
MERCURY 0.000300 0.00300 U MG/L 11/07/96 10.0 
SELENIUM 0.500 0.500 U MG/L 11/08/96 1.0 
SILVER 0.100 0.100 U MG/L 11/08/96 1.0 

- 
Data reported following TCLP Toxicity Characteristics Leaching Procedure. Federal 
Register, Part 261, Vol. 55, No. 126, June 29, 1990. 



COLUMBIA m Y T I C A C  SERVICES 
VOLATILE ORGANICB 
METHOD 8260 TCLP 
Reported: 12/11/96 

Haley and Aldrich 
Project Reference: 70372-046 
Client Sample ID : B1 

 ate Sampled : 10/31/96 Ordor #: 113678 Sample Matrix: SOIL/SECIKENT 
D a t e  Received: 10/31/96 Submission # t  9611000078 Analytical R u n  13252 

- - - - - - - - - - 

ANALYTE W.2L RESULT UNITS 

DATE : 11/11/96 
ANALYTICAL DILUTION: 10.0 

BENZENE 
2 -BUTANONE ( M a )  
CARBON TETR4CHLORIDE 
CHLOROBENZENE 
CHLOROFORM 
1,2-DICHLORQETHANE 
1,l-DICHMROETHENE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

SURROGATE RECOVERIES 

BROMOFLUOROBENZENE 
TOLUENE-D8 
D I B R O H O F L U O R O M E ~  

Data Reported fallowing TCLP Toxicity Characteristics Leaching Procedure. 
Federal Register, Part 261, V o l .  55, NO 126, June 29, 1990. 



4 
COLUMBIA ANALYTICAL SERVICES 

Reported: 11/22/96 

I Haley and Aldrich 
Project Reference:70372-046 
Client Sample ID :B2 

I 
Date Sampled :10/31/96 Order #:I13679 Sample Matrix:SOIL/SEDIMENT 
Date Received:10/31/96 Submission #:9611000078 

t 
DATE ANALYTICAL 

ANALYTE PQL RESULT UNITS ANALYZED DILUTION 

C ARSENIC 0.500 0.500 U MG/L 11/08/96 1.0 
BARIUM 1.00 1.10 MG/L 11/08/96 1.0 
CADMIUM 0.100 0.100 U MG/L 11/08/96 1.0 
CHROMIUM 0.100 0.100 U MG/L 11/08/96 1.0 

I LEAD 0.100 0.100 U MG/L 11/08/96 1.0 
MERCURY 0.000300 0.00300 U MG/L 11/07/96 10.0 
SELENIUM 0.500 0.500 U MG/L 11/08/96 1.0 
SILVER 0.100 0.100 U MG/L 11/08/96 1.0 

IC 

I 
Data reported following TCLP Toxicity Characteristics Leaching Procedure. Federal 
Register, Part 261, Vol. 55, No. 126, June 29, 1990. 



C Q L W I A  Al4ALYTICAL SERVICES 

* VOLATILE OROA#ICB 
METHOD 6260 TCW 
Reported: 12/11/96 

m Haley and Aldrich 
Project Reference: 70372-046 
client Sample ID : B2 

I 
Date sampled : 10/31/96 Order #: 113679 Sample Matrix: SOIL/SEDIMENT 
D a t e  Received: 10/31/96 Submission #: 9611000078 Analytical Run 13252 
- - -  - - - - - - - - - -  - -  - ANALYTE PQL RESULT UNITS 

DATE ANALYZED : 11/11/96 
ANALYTICAL DILLVION:  10.0 

BElJZENE 
2 -BUTANONE (MEX) 

*. CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROFORM 

I 
1,2 -DI CHLOROETHANE 
1,l-DZCHLOROETHENE 
TETRACHLOROETHENE 
TRICHLOROETHENE - VINYL CHLORIDE 

SURROGATE RECOVERIES QC L m T S  

I) 
BROMOFLUOROBENZENE (86 - 115 % )  89 % 
TOLUENE-D8 (88  - 110 % )  98 % 
DIBROMOFLUOROMETHANE (86  - 118 % )  103 % 

Data Reported following T C U  Toxicity Characteristics Leaching Procedure. 
Federal  Register, P a r t  261, Vol. 5 5 ,  NO 126, June 2 9 ,  1990. 



COLUMBIA ANALYTICAL SERVICES 

Reported: 11/22/96 

Haley and Aldrich 
Project Reference: 70372-046 
Client Sample ID :B3 

Date Sampled :10/31/96 Order #:I13680 Sample Matrix:SOIL/SEDIMENT 
Date Received:10/31/96 Submission #:9611000078 

DATE ANALYTICAL 
ANALY TE PQL RESULT UNITS ANALYZED DILUTION 

ARSENIC 0.500 0.500 U MG/L 11/08/96 1.0 
BARIUM 1.00 1.00 U MG/L 11/08/96 1.0 
CADMIUM 0.100 0.100 U MG/L 11/08/96 1.0 
CHROMIUM 0.100 0.100 U MG/L 11/08/96 1.0 
LEAD 0.100 0.100 U MG/L 11/08/96 1.0 
MERCURY 0.000300 0.00300 U MG/L 11/07/96 10.0 
SELENIUM - 0.500 0.500 U MG/L 11/14/96 1.0 
SILVER 0.100 0.100 U MG/L 11/08/96 1.0 

It Data reported following TCLP Toxicity Characteristics Leaching Procedure. Federal 
Register, Part 261, Vol. 55, No. 126, June 29, 1990. 

METALS-3 

w 



COLUMBIA ANALYTICAL SERVICES 
VOLATILE ORQANICB 
METHOD 8260 TCLP 
Reported: 12/11/96 

I Haley and Aldrich 
Project Reference: 7 0 3 7 2 - 0 4 6  
client sample ID : B3 

m D a t e  sampled : 10/31/96 Order #: 113680 Sample Matrix: SO:CT,/SEDIMEm 
Date Received: 10/31/96 Bubmission # t  9611000078 Analytical Run 13252 

ANALY TE PQL RESULT UNITS 

DATE ANALYZED : 11/11/96 
ANALYTICAL DILUTION: 10.0 

BENZENE 
2 -BUTANONE (MEK) 
CARBON TETRACHIDXDE 
CKLOROBENZENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,l-DICKLOROETHENE 
TETRACHrnROETHENE 
TRICKLOROETHENE 
V I N Y L  CHLORIDE 

SURROGATE RECOVERIES QC LIMITS 

BROMOFLUORD3 EN ZENE (86 - 115 % )  
TOLUENE-DB (88 - 110 %) 
DIBROMOFLUOROMETHANE ( 8 6  - 118 %) 

Data Reported following TCLP Toxicity characteristics Leach ing  Procedure. 
Federal  ~egister, Part 261, Vol. 5 5 ,  NO 126, June 29, 1990. 



COSJUMBIA ANALYTICAL, SERVICES 
VOLATILE ORGANICS 
METHOD 82 60 TCLP 
Reported: 12/11/96 

m Haley and Aldrich 
Project Reference: 70372-046 
Client Sample ID ; B4 

Id D a t e  Sampled : 10/31/96 Order f: 113681 Sample Matrix: SOTL/SEDIKENT 
Date Received: 10/31/96 ~ubmission #: 9611000078 Analytical Run 13252 

ANALYTE RESULT UNITS 

DATE ANALYZED : 11/11/96 
ANALYTICAL DILUTION: 10.0 

BENZENE 
2-BUTANONE (HEX) 
CARBON TEZI?ACHLORIDE 
CHL9ROBENZENE 
CALOROFORM 
1,2 -DICHLOROETHANE 
1,l-DLCHLOROETHE;NE 
TETRACHLOROETHENE 
TRICHLOROETKENE 
VINYL CHLGRIDE 

SURROGATE RECOVmIES QC LIMITS 

BROHOPLUOROBENZENE (86 - 115 % )  
TOLUENE-D8 (88  - 110 % )  
DISROMOFLUOROMETHANE ( 8 6  - 118 % )  

Data Reported following TCLP Toxicity Characteristics Leaching Procedure. 
Federal Register, Part 261, V o l .  5 5 ,  NO 126, June 29, 1990. 



COLUMBIA ANALYTICAL SERVICES 
VOLATILE ORGANICS 
METHOD 8260 TCL 
Reported: 11/22/96 

P project Reference: 

Client Bample ID : METHOD BLANK 

I Date Bampled : 
Date Received: 

- 

Order #: 117066 sample Matrix: SOIL/SEDIMEN' 
Submission #: Percent Solid: 100 

m ANALYTE PQL RESULT UNITS 

DATE ANALYZED : 11/14/96 
ANALYTICAL DILUTION: 1.0 Dry Weight 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
2 -BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,l-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
2 -HEXANONE 
METHYLENE CHLORIDE 
4-METHYL-2-PENTANONE (MIBK) 
STYRENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1,1,1 -TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 
0-XYLENE 
M+P-XYLENE 

SURROGATE RECOVERIES QC LIMITS 

4-BROMOFLUOROBENZENE (74 - 121 % )  
TOLUENE-D8 (81 - 117 % )  
DIBROMOFLUOROMETHANE (80 - 120 % )  



VOLATILE ORGAlYICS 
METHOD 8260 TCLP 
Reported: 12/11/96 

Project Reference: 
I client Sample ID : METHOD BLANK 

Date sampled : Order #: 117059 sample Matrix: S0:CLJSEDIHEN' 
m Date Received: 8~bmi~8i0ll #: Analytical Run 13252 

- 

RESULT UNITS 

DATE ZWALYZED : 11/11/96 
ANALYTICAL DILUTION: 1.0 

BENZENE 
2 -BUTANONE (MEK) 
CARBON TETRACHLORIDE 
CKLOROBENZKNE 
CHLDROFORH 
1,2-DICHLOROETHANE 
1.1-DICHLORCETREVE 
TETRACHLX)ROETHENE 
TRICHLOR.OEI'HENE 
VINYL CRLORIDE 

SURROGATE RECOVERIES 

BROMOFLUORQBENZENE 
TOLUENE-D8 
DIBROHOFLUOROMETHANE 

QC LIMITS 

( 8 6  - 115 5 ; )  
( 8 8  - 110 %) 
( 8 6  - 118 %) 

Data Reported following TCLP Toxicity characteristics Leaching Procedure. 
Federal Register, Part 261, Vol. 55, NO 126, June 29, 1990. 



I 
COLUMBIA ANALYTICAL SERVICES 

OUALITY CONTROL S W R Y  MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

SO1 L/SEDlMENT 

S p i k e d  O r d e r  No. : 1 1 3 6 7 7  H a l e y  and A l d r i c h  

C l i e n t  ID:  Bb 

T e s t :  8 2 6 0  TCL 

A n a l y t i c a l  U n i t s :  UG/KG 

R u n  N&r : 1 3 2 5 3  

I 1 I I I I I 

I I I I MATRIX SPIKE I MATRIX SPIKE DUP. 1 PC L I M I T S  1 
I (SPIKE 1 SAJ~PLE 1 I I 

1 I 1 I I i 
I ANALYTE (ADDED ICONCENT. I FOUND 1% REC. 1 FOUND 1% REC. IRPD IRPD ( REC. 1 

I I I I 1 I I I I 
I i I I 1 I I I I I 

I BENZENE I 5 0  ( 0 1 4 8 . 4 )  9 7 )  49.2 1 98 1 2 ( 2 1  1 66 - 1 4 2  ( 
1 CHLOROBENZENE I 5 0  ( 0 I 37.5 1 75 1 39.8 1 80 1 7 ( 2 1  1 60 - 133  ( 
( 1.1-DICHLOROETHENE I 5 0  1 0 1 70.7 ( 1 4 1  ( 69.6 1 1 3 9  ( 2 ( 2 2  1 5 9  - 1 7 2  I 
(TOLUENE I SO I 0 1 3 5 . 9 1  R !  40.1 1 80 (11 ( 2 1  1 5 9 -  1 3 9  1 
1 T R l  CHLOROETHENE 1 5 0  1210  1 5 5 3  1 D I 4 3 1  ( D ( 2 4  124 1 6 2  - 1 3 7  1 
I I I I I I I I I I I 



m 
COLUMBIA ANALYTICAL SERVICES 

m 

- 
LABORATORY REFERENCE SPIKE SUMMARY 

VOLATILE ORGANICS 
METHOD: 8260 TCL 

REFERENCE ORDER #: 117068 ANALYTICAL RUN # : 
m 

13253 

ANALYTE TRUE VALUE % RECOVERY QC LIMITS 
r 

DATE ANALYZED : 11/14/96 
ANALYTICAL DILUTION: 1.0 

I 
ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
2-BUTANONE (MEK) 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 

I 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 

I 1,l-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,l-DICHLOROETHENE 

I CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
2 -HEXANONE 

r METHYLENE CHLORIDE 
4 -METHYL-2 -PENTANONE (MIBK) 
STYRENE 

I 
1,1,2,2 -TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1, 1, 1-TRICHLOROETHANE 
1,1,2 -TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 
0-XYLENE 
M+P-XYLENE 





Laboratory Instrument Detection Limit Study 
and 

Total Inionizing Chromatograms 



Method: '91-1 
Instrument: GCMS#5 

Chlommethane 
Vinyl Chlonde 
Chlomethane 
Brornornethane 
Acetone 
1 ,l -~ichlomethene 
Methylene Chloride 
Carbon Disulfide 
trans-1.2-Dichlomethene 
1 ,l-Dichlomethane 
2-Butanone . 
cis-1.2-Dichlomethene 
Chlomform 
1,2-~ichlomethane 

~l .l .I-Trichlomethane 
Carbon tetrachloride 
Benzene 

dTrichlomethene 
1.2-Dichlompmpane 
Brornodichlommethane 
cis-l,3-Dichlompmpene 
trans-1.3-Dichlompmpene 
1 ,I .2-Trichlomethane 
Dibmmochlommethane 
Bromofom 
4-Methyl-2-Pentanone 
Toluene 
2-Hexanone 

,Tetrachloroethene 
Chlombenzene 
Elhylbenzene 
(m+p) Xylene 
exylene 
Styrene 
1 .i .2.2-Tetrachlomethane 

Instrument Detection Limit Study 
General Testing Corporation 

Date: 02/96 
Analyst: Tom Traver 

Amount N 
Added Trial Trial Trial Trial Mean S #o f  Mean 
(ug/L) #2 #3 #4 (ug/L) reps MDL 
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CAS Rjchester 700 Exchange Street Rochestel. New York 14608 - 

Columbia 
Analytical 
Service sine. 

To: 
I 

i c, 
~ 

Phone: 

Fax phone: 04 - 

-v.wi iz/$~ 
Nusnbcr of pages hcludrog cover -1: _I0 I 

Fax phone: (716) 454-6825 I 
REMARKS: 0 Urgent a Far your rmew C] Reply ASAP a Please comment 

(Please Note that our phone number and fru: number are now dtf l iwnc 

Phone: 71 W C 6 B Z  0, FAX 71 6-454-6815) 
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idephonr and mail rhr o m  -on 10 rur T h k  you for your mopcrniion and assistance. 



I Quantitation Report  

Data F i l e  : C:\HPCHEM\l\DATA\R1478.D V i a l :  1 
I 

A c q  On : 11 Nov 96 1:15 pm Operator: TOMT 
Sample : 113678 10 Inst : 5971 - In 
Misc : B&A 8260.TCLP Multiplr: 1,. 00 
Quant Time: Nov 11 13:49 1996 

I 

Method : C:\HPCHEM\1\MSI"J!ODS\82B0VOAAM 
T i t l e  : 8260voa - Last Update : Mon Nov 11 09:41:54 1996 
Response via : Single  Level Calibration 

I n t e r n a l  Standards R.T. QIon Response Cone Unite frev(Min) 
.I --------L.---wL------------------.---------- 

1) Pentafluorobenzena 11.82 99 173623 50.00 ppb 0.03 
25) 1,4-Difluorobenzene 14.00 114 315764 50.00 ppb 0.03 
44) dS-Chlorobenze 2 0 . 8 8  117 266247 50 .00  ppb 0.06 
56) d4-1,4-Dichlorobenzene 26.67 152 134703 50.00 ppb 0 .04  

System Monitoring Compounds %Recovery 
2 6 )  surr4, Dibrf lmethane 12.07 113 189871 52.35 ppb 104.70% 
41) surr3 ,-Toluene-d8 17.40 98 321043 52.58 ppb 105.16% 
4 3 )  surr2,bfb 2 3 . 7 6  9 5  193838 50.93ppb 101.85% 

I 
Target  Compounds 

8 )  Acetone 

---C-----L-----~-------------~----.~--------------------------------.*---- 

( # )  = qualifier out of range (m) = manual integration 
1478.0 8260vOA.M Man Nov 11 13:49:26 1996 Page 1 



I t I m B m 

I a l u q '  ' t ag  I R& .-t fi 
1 t I I I 

Data p i l e  : C:\HPCHZM\l\DATA\R1478.D v i a l :  1 . . 
Acq On : 1 1 ' ~ o v  9 6  ~ : 1 5 . ~ r n  
Sample : 113678 10 
Misc : HLA 8260.TCLP 
Quant Time: llov 11 13:49 1996 

Method : C:\HPCHEM\l\MXTHQDS\8260VOA.H 
Title : 8260voa 
Last Update : Mon Nov 11 09:41:54 1996 
Response via : Single Level calibration 

Operator; TOMT 
I n s t  : 5971 - In 
Multiplr : 1.00 

undance TIC: R1478.D 

R1478.D 8260VOA.M Mon Nov 11 13:49:28 1996 



1 2 / O J : B B  o 0 :  3 3  S T 1 6 1 5 4 U 8 2 5  C.4S ROCHESTER --- - H & 4 -- . _-__ @ 0 0 4  - 

Quantitation Report 

Data F i l e  ! C:\HPCIIEM\l\DATA\Rl481.0 
A c g  On : 11Nov 96 3:20 pm 
Sample : 113679 10 
Misc : HLA 8260,TCLP 
Quant Time: N o v  1 1  15:54 1996 

Vial: 4 
Operators n m  
Inst : 5971 - In 
Multiplr: 1 ., 00 

Method : C: \HPCIHEM\1\METHODS\8260VOAA M 
Title : 8260voa 
Last Update : Mon Nov 11 09:41:54 1996 
Response via : Single L e v e l  Calibration 

Internal Standards R.T. QIon Response Conc Units Dev(Min) --------------------.----------------------------------------------.-----. 
1) Pentaf luorobenzene 11.83 99 198954 50.00 ppb 0-04 

25) 1,4-Difluorobenzene 1 4 . 0 1  114 3 4 4 3 5 7  50.00 ppb 0.04  
44) d5-Chlorobenze 20.89 117 260414 50.00 ppb 0.08 
56) d4-1,4-Dichlorobenzene 26.69 152 128160 50.00 ppb 0 . 0 6  

System Monitoring Compounds %Recovery 
26) s u r r 4 ,  Dibrflmethane 1 2 . 1 0  113 204029 5 1 . 5 8  ppb 103.17% 
4 1 ) surr3, Toluene-d8 1 7 . 4 0  98 326279  4 9 . 0 0  ppb 98.00% 
4 3 )  surr2,bfb 23.79 95 1 8 4 4 9 4  4 4 . 4 5  ppb 8 8 . 8 9 9  

Target Compounds 
8 )  Acetone 
12) Methylene chloride 

Qvalue 
7.14 43 6 12 5 7 . 6 9  ppb # 83 
8 . 4 7  8 4  2712 1 - 2 2  ppb 82 

( # )  = qualifier out  of range (m) = manual integration 
R1481.D 8260F7QA.M Won Nov 11 15:54:17 1996 P a g e  1 



Data ~ i l e  : C:\HPCHEM\l\DATA\Rl481.D 
~ c q  on : 11 NOV 96 3:20 pm 
Sample : 113679 10 
M ~ S C  : H&A 8260 .TCLP 
Quant ~ime: Nov 11 15:54 1996 

Method : C:\HPCHEM\l\METHODS\826OVOA.M 
Title : 8260voa 
Last Update : Kon Nov 11 09:rll:SQ 1996 
Response via : Single Level Calibration 

V i a l :  4 
Operator: ToMT 
Ins t  : 5971 - In 
Multiplr:  1.00 

undance TIC: R1481.D 

R1481 .D 8260VOA.M Mon Nov 11 15:54:20 1996 



C'.AS ROCHESTER --a H R .4 

II ~uantitation Report 

Data File : C: \HPCHEM\l\DATA\Rl482 - D 
~ c q  On : 11 NOV 96 4:02 pm 
Sample : 113680 10 
M ~ S C  : HfiA 8260.TCLP 
Quant Time; Nov 11 16:36 1996 

V i a l :  5 
O p e r a t o r :  Tom 
Inst : 5971 - In 
Multiplr: 1..00 

Method : C : \ ~ \ 1 \ M E ' T H O D S ~ 8 2 6 0 V O A A M  
Title : 8260voa 
L a s t  Update : Mon Nov 11 09:41:54 1996 
Response via : single Level Calibration 

Internal Standards R.T. QIon Response Conc Units Dev(Min) -------------------------------------------------------------------------- 
1) Pentafluorobenzene 11.79 99 174410 50.00 ppb 0.00 

25) 1,4-Dif luorobenzene 13.97 114 313594 50.00 ppb 0 . 0 0  
44) d5-Chlorobenze 20.81 117 250333 50.00 ppb 0.00 
56) d4-1,4-Dichlorobenzene 26.65 152 122496 50,OOppb 0 .02  

System ~onitoring Compounds %Recovery 
2 6 )  surr4, Dibrf lmethane 12.06 113 189580 52.63 ppb 105.269 
41) surr3-,Toluene-d8 17.35 98 297978 49.14 ppb 9 8 , 2 8 9  
43) surr2,bfb 23.71 95 179187 47.40 ppb 94.819 

Target Compounds Qvalue 
8) Acetone 7.11 43 7784 11.15 ppb 94 

24) 1, 1,l-Trichloroethane 12.49 97 13301 3.13 ppb 09 
3 1) Trichloroethene 14.72 95 21394 7.72 ppb 9 8  
4 7 )  Tetrachloroethene 19.03 166 27047 8.38 ppb 97 
4 8 )  Dibromoch1oromethane 19.05 129 21216 v v  @a 

( # )  = qualifier out of range (m) = manual integration 
R1482.D 8260VOA.M Mon NOV 11 16:36:08 1996 Page 1 



Data F i l e  : C:\HPCHEM\l\DATA\R1482.D 
~ c q  on : 11 Nov 96 4:02 pm 
sample : 113680 10 
M ~ S C  : H&A 8260.TCLP 
Quant Time: Nov 11 16:36 1996 

Method : C:\HPCHEM\1\METHODS\8260VOAAM 
Title : 8260voa 
Last Update : Mon Nov 11 09:41:54 1996 
Response via : Single Level Calibration 

V i a l :  5 
Operator: TOMT 
Inst  : 5971 - In 
Mult ip l r :  1.00 

Abundance TIC: R1482 .D 1 

R1482. D 82GOVOA.M Mon Nov 11 16:36:10 1996 Page 2 



Vialt 6 
Operator: TOMT 
Inst : 5 9 7 1  - In 
~ultiplr: l a , O O  

Quantitation Report 

Data File : C:.\HPCFEM\l\DATA\R1483. D 
A c q  On : 11 Nov 96 4 :43  PM 
sample : 11.3681 10 
~ i s c  : H&A 8260.TCLP 
Quant Time: Nov 11 17:16 1996 

Method : C : \EIPCHEM\l\METHODS\BZ 6OVOA. M 
Title : 8260voa 
Last Update : Mon Nov 11 09:41:54 1996 
Response via : Single Level calibration 

I n t e r n a l  Standards R.T. QIon Response Conc Units I)ev(Min) ------------------------------------------------------------------------- 
1) Pentafluorobenzene 11.81 99 158025 50.00 ppb 0 . 0 0  

25) 1.4-~ifluorobenzene 13.98 114 308891 50.00 ppb 0.01 
4 4 )  d5-Chlorobenze 20.83 117 2 5 2 4 6 5  5 0 . 0 0  ppb 0.01 
5 6 )  d4-1,4-Dichlorobenzene 26.59 152 126275 50.00ppb -0 .04  

System Monitoring Compounds SRacovery 
2 6 )  s u r r 4 ,  Dibrflmethane 12.08 113 182231 51.36ppb 102.72% 
4 1) surr3, Toluene-d8 17.37 98 296694 49.67 ppb 99.344 
4 3 )  surr2,bfb 23.69 95 184115 4 9 . 4 5  ppb 98.90% 

Target Co~pounds 
8 )  Acetone 

3 1) Trichloroethene 

Qvalue 
7.13 4 3  5 0 7 0  8 . 0 2  ppb # 47 

1 4 . 7 4  95 2 9 2 8  1 . 0 7  ppb 85 

------------c-----c-----m------------------------------------------------ 
I 

( # )  = qualifier out  of range (m) = manual integration 
R14B3 .D 8260VOA.M Mon Nav 11 17:16:50 1996 Page 1 



Data F i l e  : C:\HPCHEM\l\DATA\R1483.D 
Acq On : 11 Nov96 4 : 4 3  pm 
Sample : 113681 10 
~ i s c  : H&A 0260.TCLP 
Quant Time: Nov 11 17:16 1996 

Vial: 6 
Operator: TOMT 
Ins t : 5971 - In 
Multiplr: 1.00 

Method : C:\HPCHEM\l\METHODS\8260VOA.M 
T i t l e  : 8260voa 
Last Update : Mon Nov 11 09:41:54 1996 
Response via : Single Level Calibration 

R1483.D 8260VOA.M Mon Nov 11 17:16:52 1996 

E 
C. 
=. 
.D 

Page 2 



LEGEND: 

APPROXIMATE LOCATION OF SOIL 
sv- 102 
SS- 102 

VAPOR SAMPLE (SV- 102 )  
SOlL SAMPLE (SS-102 OR 8 - 2 )  A TOTAL TOTAL vocs vocs PPMV) PPM) IN IN SOIL VAPOR 

COMPRESSOR 
ROOM FLOOR AREA OBSTRUCTED BY 

EQUIPMENT, STORAGE OR OTHER, 
(DIMENSIONS APPROXIMATE). " D" 
DESIGNATES DEGREASER LOCATED 
IN CONCRETE PIT 

OH DOOR 

MW-201s OVERBURDEN MONITORING WELL 

MW-2OlD BEDROCK MONITORING WELL PLUGGED 
DRAIN 

A A' 
I I SUBSURFACE PROFILE LINE 

SV- 106 

'- FORMER 
TCA TANK o t i  DOOR/ 

SV-121 WET LOAD I NG 
(0.7) DOCK 

TO REMAINDER 
OF ENARC-0 

FAC I L I N  NOTES 

1. ALL LOCATIONS AND DIMENSIONS 
E\.PPROXIMATE, BASED ON TAPE PLAN OF 
FACILIM. MONITORING WELL LOCATIONS 
AND SV-120,  SV-121 WERE SURVEYED. 

2. SOURCE AREA SAMPLE LOCATIONS 
SHOWN. SOlL SAMPLE DEPTH IS 4 0 - 5 2  
IE!CHES. SOlL VAPOR SAMPLES DEPTH IS 
TO 4 0  INCHES. SOlL SAMPLES VALUES 
DO NOT INCLUDE UNKNOWN VOCS. 

4. SOlL VAPOR SAMPLE IN SV-121 TAKEN 
FROM DEPTH OF 0 .5-2 .5  FEET BELOW 
GROUND SURFACE. 

SV- 109 MW-201 D 
(3.3) A Awn 

(1.43 J) 

5. SEE TEXT FOR ADDITIONAL INFORMATION. 
REFER PROFILE TO A-A'. FIGURE 6 FOR SUBSURFACE 

\ COURNARD AREA 

B-3 $ 
(NA) 

SV- 1 20 (3.635 J) A, 
A (0.61) 

ENARC-0 MACHINE PRODUCTS. ItdC. 
REMEDLAL I N M S X A n O N  

U M  NEW YORK 

SOURCE AREA SOIL AND SOlL VAPOR I VOC CONCEfUiRATDN P U N  



1. SEE FIGURE 3 FOR PROFILE LOCATION. 

2. A U  SOlL VAPOR VALUES IN PARTS PER MILLION B Y  VOLUME (ppmV). 

3. A U  SOIL VALUES IN U G P G  OR PARTS PER BILLION (ppb) .  

4. SV-102. 103. 1 0 5  AN0 107  VAPOR SAMPLES OBTAINED 
DURING SOURCE AREA SOlL VAPOR SURVEY WORK ON 
5 MAY 1994. SV-121 WAS SAMPLED DURING SlTEWlDE 

VOC CONC. 

2xuAwQB h E Y l  
1,1-DCE 15.9 

NORTH 
- 1 .I .I -TCA 24.5 

TCE 22.6 
A ENARC-0 BUILDING 

TOLUENE 0.09 
E w n  BENZENE 0.08 
M-XYLENE 1.13 
UNKNOWN 0.47 

SURVEY WORK ON 10-11 MAY 1994. 
8 - 2  AND 0 - 3  SAMPLED NOVEMBER 1990. 

725 - 

720 - 

715 - 

710 - 

705 ' 

5. REFER TO TEXT FOR ADDITIONAL IHFORMATION. 

TOTAL VOC's 64.8 

FLOOR ELEV. = 721.2 

VOC CONC. 

ETHYL BENZENE 0.1 

GROUNDWATER 

TOTAL VOC's 1 4 3 0  J 

LOCATION 

TOTAL VOC's 2 2 4  J 

TOTAL VOC's 37.4 

TOTAL VOC'S 0.70 

TOTAL VOC's 129 J 

NOTES: 

SAMPLED INTERVAL 

PERM ANENT SOlL VAPOR 
MONITORING POINT 

-- SOIL SAMPLE 

E n g i n e e n  & Env i ronmenta l  C o n s u h n b  

ENARC-0 MACHINE PRODUCTS. INC. I 
REMEDIAL ItIVESTIGAn@4 

UMA. NEW YORK 

SOURCE AREA SO{L VAPOR SURVF( 
SUBSURFACE PRORLE A-A' 



L 
New York State Department of Environmental Conservation 
Division of Solid & Hazardous Materials 

ly 
Bureau of Hazardous Waste Facilities 
5 0  Wolf Road, Albany, New York 12233-7252 
(518) 457-9255 Fax (518) 457-9240 

John Cahill 
Acting Commissioner 

January 6, 1997 

.Mr. Ronald Iannucci, Sr., President 
Kaddis Manufacturing Corp. 
P.O. Box 92985 
Rochester, NY 14992-9085 

Dear Mr. Iannucci: 
Re: 'Enarc-0 Machine Products, Inc. 

Lima, New York 

Department staff have reviewed the soil and TCLP leachate 
data for the four samples collected on October 31, 1996 at the 
Enarc-0 Machine Products site in Lima, New York. 

The data quality of the soil samples appears to be fine and 
this data does demonstrate that the amount of contamination in 
the soil samples is well below, by a factor of about 50 times, 
the soil sediment action levels in TAGM 3028. 

The TCLP leachate values for these same locations result in 
three samples being non-detected, and one location reporting 
values of 84 ppb for tetrachloroethylene and 77 ppb for 
trichloroethylene. These leachate values -appear to have a high 
bias since they are grater than the theoretical amount that could 
be leached based on the soil sample results. 

These TCLP leachate values are well below the values that 
would classify this material as a characteristic waste. Because 
of this the Department sees no reason why this material cannot be 
disposed of in a permitted solid waste landfill. We believe this 
choice will be protective of the environment and cost-effective 
for your company. 

Page 1 of 2 



If you need and further assistance, please contact Mr, John 
Petiet regarding this issue at (518) 457-9255. 

Sincerely, 

.Steve Kaminski P . E . 
Supervisor 
Eastern Engineering Section 
Bureau of Hazardous waste Facilities 
Division of Soil & Hazardous Materials 

cc: D. Rollins, Reg. 8 
Mike Ryan 
R. Mahoney, H&A /" 

Page 2 of 2 


