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l ' .. 
1.0 Introduction 

1.1 General 

This Feasibility Study (FS) Report has been developed for the 93 Main Street site, a Class 2 
inactive hazardous waste site located in the City of Binghamton, Broome County. The study 
was performed by the New York State Departmem of Environmental Conservation (NYSDEC) 
Division of Environmental Remediation (DER). 

1.2 Project Goal and Objectives 

The goal of the Feasibility Study (FS) is the identification and analysis of remedial alternatives 
for the site, which are consistent with the objectives of the 6NYCCR Parr 375 and the 
Comprehensive Environmental Response. Compensation. and Liability Act (CERCLA). The 
primary objective is the selection of remedial alternatives \\/hich are protective of human health 
and the environment. The remedial technologies are selected based on the nature and extent of 
the site contamination as described in Section 6. Part 375 states a preference for remediation 
which permanently and significantly reduces the toxicity. mobility or volume of hazardous 
substances. As described in Parr 375 1.10 (b), the overall goal is to restore the site to pre
disposal conditions, to the extent feasible and authorized by law. At a minimum. the remedy 
selected should eliminate or mitigate all significant threats to the public health and the 
environment. 

1.3 Site Description 

The 93 Main Street Site consists of four parcels of land, 89-91 and 93 main street and 15 and 
25 1/2 Anhur street, located in the City of Binghamton, Broome County. An abandoned former 
aparunem building existed on the 93 Main Street parcel and a partially completed motel 
building existed on the 89-91 Main Street parcels. Both of these deteriorated structures were 
demolished by the city of Binghamton in September of 1999. The 93 Main Street parcel was at 
one time home to the McMahon BrOthers Pest Control company. The 25lf2 Arthur street 
property contains a house that is currently occupied, while the 25 Anhur Street propeny is a 
vacant lot. The areas of contamination are centered around a dry well located on 89-91 !'vrain 
Street and a drain on 93 Main Street. Figure 1 shows the properties described above. The 
surrounding area is a mix of residential and commercial buildings, all of which are served by 
the municipal water system. 
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1.4 Site History 

1.4.1 Operating History 

From the 1950's to the 1980's the McMahon Brothers Pest Control company operated 
at the 93 Main Street Site. It was reported that the site \vas used as a pesticide/herblcide 
storage and handling location for the company. There were also allegations of spills 
having taken place at the Site. 

1.4.2 Remedial History 

In 1995 Gaynor Associates of Cortland, NY performed a Phase II environmental audit 
on the 93 Main Street property for a financial instirution. The results of the 
investigation revealed elevated concentrations of herbicides and pesticides in the soil, 
specifically 2,4,5-T at 12,000 Jlg/kg; 2,4-D at 4,030 Jlg/kg; and Chlordane at 15,000 
Jlg/kg. 

During the investigation, Gaynor determined that a back area of the building had been 
used by McMahon for pesticide storage and handling. This area had since been 
convened to apartments, and the concrete floor covered with tile or carpet. During the 
Gaynor study strong pesticide odors w'ere nmed in the abandoned apartments, which 
were in serious disrepair. 

In 1995 the City, in response to these and other complaints, entered into a Voluntary 
Cleanup Agreement with the NYSDEC in order to perform a limited investigation of 
the site. This investigation focused on the rear of the 93 Main Street building and 
consisted of Geoprobe sampling of the soil and groundwater. The results of this 
investigation revealed elevated concentrations of pesticides/herbicides such as 
chlordane, aldrin, dieldrin, and 2,4,5-T in the Site's groundwater and/or soil. These 
pesticide concentrations exceeded, in some instances, the NYSDEC's groundwater 
standards by orders of magnitude. Soil guidance value exceedences were also 
significant. The presence of these pesticides indicate a threat to the area's sole source 
aquifer and was the basis for the Site's class "2" designation on the New York State 
Registry ofInactive Hazardous Waste Disposal Sites. 

1.5 l\'ature and Ex"1ent of Contamination 

The purpose of the RI was to characterize the nature and extent of comamination at the 93 
~'[airi Street Site. The investigation involved subsurface soil sampling. ground water sampling 
and test pit investigation. Immunoassay analysis of the subsurface soil revealed two highly 
localized areas of subsurface soils comaminated \vith pesticides, herbicides, volatile and 
semivolatile compounds in and around the drywell on 89-91 ~Iain Street and in the drain on 93 
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Main Streer. Based on observations during the subsurface soil sampling. the contamination on 
93 r.lain Street extends radially six feet from the drain and is present from approximately four 
to twenty three feet below ground level. The hard till layer present at approximately twenry 
three feet appears to limit any further do\vnward migration of the contamination. The 
contamination around the dry well, on 89-91 ~\'fain Street, extends from approximately four to 

six feet below ground level and two feet radially. Figure 3 shows the estim3.ted limits of 
contamination. 

Out of the five usable monitoring wells, installed during phase I of the RI, MW-1 and MW-6 
are the only two contaminated. MW-6 was located directly in the area of highest 
contamination, around the drain on 93 Main Street, and exhibited levels many times higher 
than SCG's for volatiles, semivolatiles, and pesticides. MW-l was located down gradient ar1d 
northeast of MW-6 and only pesticide contamination was detected in MW-l, at levels 
significantly lower than those in MW-6. 

Phase II of the Rl, conducted immediately following the demolition of the buildings on the 93 
and 89-91 Main street properties, Involved the investigation of the former garage area of me 
93 Main Street building and the installation of four additional monitoring wells. The 
investigation of the former garage area involved the removal of the concrete slab that served as 
the floor of the garage and collection of subsurface soil samples using both a split spoon and 
backhoe. Lab analyses revealed that there is a third area of subsurface soil contamination 
located under the former garage area. The third area of contamination is approximately the 
same dimensions as the area of contamination around the drain on the 93 Main Street property, 
approximately 600 cubic yards. 

During the phase II investigation contamination was also detected in two of the newly ins12.11ed 
monitoring wells, MW-8 and MW-lO. i\lW-S and ~f\V-IO are located down gradient to 

monitoring well 6 which exhibits the highest contamination. MW-8 and i\f\V-lO \\'ere 
contaminated with pesticides. Overall pesticide levels in the water decline from MW-6 to ~1\V

10. Figure 2 shows the location of all 'monitoring wells and sampling points, lab results are 
shown in appendix A. 

1.6 Contaminant Fate and Transport 

The contaminantS of concern at the 93 Main Street site include petroleum products, pesticides. 
and herbicides. The pesticides/herbicides idemified, as contaminants of concern, at the sile are 
generally not water soluble and can persist in the environment for long periods of time. 

At the 93 Main Street site, observations and data have shown that the pesticides/herbicides 
have indeed migrated downward into the groundwater. However, the insolubility of the 
contaminants and the slow groundwater flow have combined to limit the concentrations 
present; and extent of migration of these contaminants in the ground\...·ater. Because of these 
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conditions, groundwater cOntamination at the site is relatively localized. 

How a contaminant is transported in the environment is important co consider \vhen evaluating 
exposure pathways. Any remedy selected for the 93 ~'fain Street site should address current 
and potential exposure pathways. An exposure pathway is the route by which an individual 
comes in contact with a contaminant. The five elements of an exposure pathway are 1) a source 
of contamination; 2) the environmental medium and transport mechanisms; 3) the point of 
exposure; 4) the route of exposure; and 5) the receptor population. In order for an individual to 
be exposed to contamination at the 93 Main Sneet site, a pathway must be complete. Pathways 
may be direct or indirect. Direct exposure pathways include dermal contact With. inhalation or 
ingestion of the contaminant. Ingestion of contaminated drinking water is an example of a 
complete direct exposure pathway. An example of an indirect exposure pathway is human 
consumption of fish which have been contaminated by eating smaller creatures living in _ 
contaminated sediments. 

Potential human exposure pathways at the 93 Main Street site were assessed by the RI and 
determined to present minimal exposure since all contamination identified was well below the 
ground surface. There is linle potential for trespassers at the site to be exposed to contaminated 
soils. Other pathways do not appear to be complete as possible receptor populations are not 
expected to come in contact with contaminated media or with concentration of contaminants 
which would pose a health risk. A more detailed human health evaluation can be found in me 
Remedial Investigation Report, August 1999. 

It was concluded that there were also no wildli fe habitats that could be potentially impacted by 
the migration of contaminants associated with the 93 ~fain Street site. However, the threat of 
the contaminants to the sole source aquifer is significant. 

2.0 DEVELOPl\1El'.TT OF PROPOSED REl\fEDIA..L GOALS 

2.1 Identification of Standards, Criteria, and Guidance (SCGs) 

In order to identify potential exposure pathways, applicable SCGs must be identified. 6 
NYCRR Part 375-1.1O(c)(l)(I) requires that remedial actions comply with SCGs "unless good 
cause exists \I,'hy conformity should be dispensed with." Standards and Criteria are cleanup 
standards, standards of contro l, and other substantive environmental protection requirements, 
criteria, or limitations promUlgated under federal or sute law that specifically address a 
hazardous substance, pollutant, contaminant, remedial action, location. or other circumsIaIlce. 
Guidance includes non-promulgated criteria and guidelines that are not legal requirements: 
however, the site's remedial program should be designed with consideration given to guidance 
that, based on professional judgemem, is det~nnined to be applicable to the site. 

SCGs are categorized as chemical specific, location specific, or action specific. These 
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categories are defined as the following: 

Chemical Specific: These are health or risk based numerical values or methodologies 
\vhich. when applied to site specific conditions. result in the 
establishment of numerical values for the chemicals of interest. These 
values eStablish the acceptable amount or concentration of a chemical 
that may be found in or discharged to the environment. 

Location Specific: These are restriCtions placed on the concentrations of hazardous 
substances or the condUCt of aCtivities solely "because they occur in a 
specific location. 

ACtion Specific:	 These are usually technology or activity based requirements or 
limitations on aCtions taken with respect to hazardous waste 
management and site ckanup. 

The following SCGs have been detennined to be applicable for the 93 Main Street site: 

Soil	 - NYSDEC Division of HazardOUS Waste Remediation Technical and Administrative 
Guidance Memorandum (TAG~"1) 4046, Determination of Soil Cleanup and Cleanup 
Levels 
- 6 NYCRR Part 371, Identification and listing of Hazardous Wastes 
- NYSDEC Division of HazardOUS Substances Regulation TAGM 3028, "Contained in 
Criteria for Environmental Media." (11192) 

\Vaste	 - 6 NYCRR Part 371, Listing of HazardOUS Waste 
- NYSDEC Division of Hazardous Substances Regulation TAG~! 3028, "Contained iil 
Criteria for Environmental t-.Jedia" (11/92) 

Groundwater	 - 6 NYCRR Part 700~ 705. Water Quality Regulations for Surface Water and 
Groundwater 
- NYSDEC Division of Water TOGS 1.1.1 

., .,
 Proposed Remedial Action Objectives 

The goal of the FS is the identification and analysis of remedial alternatives for the site, \vhich 
are consistent with the objectives of the Comprehension Environmental Response, 
Compensation and Liability Act (CERCLA) Section 121 and 6NYCRR Part 375. The primary 
objective is the selection of remedial alternatives which are prorective of human health and the 
environment. The remedial technologies are selected based on the nature and extent of the site 
comarninatiaTI as described in the site Remedial Investigation (RI) repon. prepared by the 
NYSDEC (August 1999). 
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In order to be protective of humJn health and th~ environment, the following Remedial Action 
Objectives (RA.Os) have been chosen for this site: 

•	 Reduce, control, or eliminate to the extent practicable the contamination present 
within the soils/waste on site. 

•	 Eliminate the threat to the sale source aquifer by removing or treating the source 
of contamination and cunailing, to the extent possible, migration of 
contaminated groundwater off the site. 

•	 Eliminate the potential for direct human or animal contact with the contaminated 
soils or groundwater at the site. 

•	 Attain groundwater standards to the extent practicable. 

2.3	 Proposed Remedial Goals 

Based on identified SCGs and RA.Gs. the following proposed remedial goals have been 
established for pesticide/herbicide and petroleum contaminated soils at the 93 Main Street site. 
Remedial alternatives were selected for their ability to achieve these remedial goals. 

In addition to pesticides/herbicides a large ponion of the contaminated soil contains petroleum 
products. The guidance values that will be used for petroleum compounds at the 93 Main Street 
site were adopted from the Spill Technology and Remediation Series (STARS) Memo #1, 
Perroleum-Comarninated Soil Guidance Policy and NYSDEC Division of Envirorunental 
Remediation Technical and Administrative Guidance 'Memorandum (TAGM) 4046, 
Determination of Soil Cleanup Objectives and Cleanup Levels. 

STARS ;.: 1 establishes four different types of gUidelines for petroleum contaminated soil. Any 
remediation of a petroleum spill must meet all four guidelines. These include prOtection of 
groundwater, protection of human health. protection of fish and wildlife. and protection against 
objectionable nuisance characteristics. Protection of groundwater is verified using Toxicity 
Characteristic Leaching Procedure (TCLP). 

The remaining guidelines are compared to contaminant concentrations measured by EPA 
standard Method 8021 or 8270. Satisfactory protection of human health is indicated by human 
health guidance values. Protection of fish and wildlife is a concern when dealing with 
contaminated sediment; where sediment guidance values are applied. Finally. petroleum 
contaminated soil must not exhibit objectionable nuisance characteristics. The soil must not 
exhibit any discernable petroleum-type odors. In addition, the soil cannot contain any 
petroleum related contaminant above 10,000 ~g/kg (l0,000 ppb). 
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:'IT-G.\'I 4046 establishes a soil cleanup objecrive for particular contaminants which is protecti\'e 
;muman health and the environment. In cases where the TAG~1 4046 soil objective and the 
~RS objective \vere not the same, the more stringent value was chosen. 

'~d on these guidelines. the following remedial goals have been esrablished: 

1.	 Petroleun:t contaminated soil will be excavated andlor treated until no visible perroleum 
staining or discernable petroleum odors are observed. 

2.	 Confirmatory samples \vill be analyzed for EPA standard Method 8021 and 8270. 
Concentrations measured will be compared to human health guidance \'alues (see 
Appendix 2) . 

... 

.J.	 VOCs will be excavated andlor treated .until the recommended soil cleanup goals. as 
stated in TAGM 4046 are met to the extent practicable. 

..4 Excavation and/or treatment will continue until concentrations are lo\ver than 
applicable human health guidance values. TCLP values and the nuisance concenrration 
0 f 10.000 pp b, 

, 

.,., . 

Contaminant 
:"! 

~ Volatiles (PPB) 
: 

:h,2 - Dichloroethane 
:~~ 

Benzene 

; Tetrachloroethene 

Toluene 

Chlorobenzene 

ethylbenzene 

Xylene 

Sernivolatiles (PPB) 

1,2,4-Trichlorobenzene 

93 Main Street, Site No. 7-~·027 

Feasibility Study Report 

Table 1
 
Proposed Remedial Goals
 

Media of Concern 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 
Soil 

Groundwater 
Soil 

Groundwater 
Soil 

Soi1 

Remedial Goal 

0.6 ppb 

11 ppb 

15 ppb 

5 ppb 

5 ppb
 
1700 ppb
 

5 ppb
 
5500 ppb
 

5 ppb
 
1200 ppb
 

3400 ppb 

SCG Cited 

T.O.G.S. 1.1.1 

T.O.G.S. 1.1.1 

T.O.G.S.1.1.1 

T.O.G.S.1.1.1 

T.O.G.S.1.1.1 
TAGM 4046 

T.O.G.S.1.1.1 
TAGi\14046 

T.O.G.S.1.1.1 I 
TAG~14046 I 

I 
1 TAG\1 4046 
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Table 1 - Continued 
Proposed Remedial Goals 

Contaminant Media of Concern Remedial Goal SCG Cited
I 
Semivolatiles (PPB)
 

2,4 - Dichlorophenol Groundwater 5 ppb T.O.G.S.1.1.1
 

Naphthalene Groundwater 10 ppb T.O.G.S. 1.1.1
 
Soil. 13000 ppb TAGM 4046
 

2,4,5 - Trichlorophenol Groundwater I ppb T.O.G.S.1.1.1
 

Pentachlorophenol Groundwater 1 ppb T.O.G.S. 1.1.1
 

Pesticides (PPB)
 

alpha - BHC Groundwater 0.01 ppb T.O.G.S. 1.1.1
 

Beta - BHC Groundwater 0.04 ppb T.O.G.S. 1.1.1
 

delta - BHC Groundwater 0.04 ppb T.O.G.S. 1.1.1
 
Soil 300 ppb TAG~14046
 

Gamma - BHC Groundl,vater 0.05 ppb T.O.G.S.1.1.1
 

Soil 100 ppb TAGM 4046
 

2-Methylnaphthalene Soil 136400 ppb TAGM 4046
 

4 - Nitrophenol Soil 100 ppb TAGM 4046
 

Benzo(a)anthracene Soil 224 ppb TAGM 4046
 

Chrysene Soil 1400 ppb ITAGM 4046
 

Benzo(b)f1uoranthene Soil 124 ppb ITAGM 4046
 

Benzo(k) fluo rantheoe Soil 1224 ppb ITAGi\'l 4046
 

Benzo(a)pyrene Soil 61 ppb TAGM 4046
 

Dibenz(a,h)amhracene Soil 114 ppb ITAGM 4046
 

Soil 110 ppb TAGM 4046
 

Soil 200 ppb TAGM 4046
 

Soil 60 ppb T.-\G~\if 4046
 

Aldrin Soil 141 ppb ITAGM 4046
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Table 1 - Continued 
Proposed Remedial Goals 

Contaminant Media of Concern Remedial Goal SCG Cited 

Pesticides (PPB) 

Heptachlor Groundwater 0.04 ppb T.O.G .S. 1.1.1 

Heptachlor Epoxide Groundwater 0.03 ppb 1.0.G.S.1.1.1 
Soil 20 ppb T.-\ GM 40.+6 

4,4' - DDD Groundwater 0.3 ppb T.O.G.S. 1.1.1 
Soil 2900 ppb TAGM 4046 

4,4' - DDT Groundwater 0.2 ppb T.0.G.S.1.1.1 
Soil 2100 ppb TAGl\'I4046 

Alpha - Chlordane Groundwater I0.05 ppb T.0.G.S.1.1.1 

gamma - Chlordane Groundwater 0.05 ppb T.O.G.S. 1.1.1 
Soil 540 ppb TAGM 4046 

Endosulfan - I Soil 900 ppb TAGM 4046 

Endosulfan - II Soil 1900 ppb TAGM 4046 

Endrin ISoil 100 ppb TAG ~\'I 4046 

Herbicides (PPB) 

Dicarnba IGroundwater I0.44 ppb T.0.G.S.1.1.1 

Metals (PPB) 

Arsenic Groundwater 25 ppb T.O.G.S. 1.1.1 
Soil 7.5 ppb TAGM.4046 

Barium IGround water 11000 ppb ITO.G.S.1.l.1 I 
Beryllium Groundwater 

Soil 
3 ppb 
0.16 ppb 

TO.G.S. 1.1.1 
TAG:\140'+6 

I 
I 

I 
I 

Chromium I Groundwater \50 ppb \ TO.G.S. 1.1.1 
\ 

Copper Groundwater 200 ppb T.0.G.S.1.1.1 
Soil 25 ppb T.-\ Givl 4046 
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Table 1 - Continued
 
Proposed Remedial Goals
 

Contaminant Media of Concern Remedial Goal SCG Cited
 

~'!etals (PPB) 

Lead Groundwater 25 ppb T.O.G.S. 1.1.1 

Magnesium Groundwater 35000 ppb T.O.G.S. 1.1.1 

Zinc Soil 20 ppb ITAGM 4046 

Iron Soil 2000 ppb ITAGM 4046 

Nickel Soil 13 ppb TAGM 4046 

3.0 PRELTh1INARY SCREEI\lNG OF REMEDIAL TECHNOLOGIES 

3.1 Remedial Technologies 

Based upon currently available technologies to address pesticides/herbicides. and petroleum 
contaminated soil remediation, the remedial technologies which may be suitable for the 93 
Main Street site are identified below: 

A. On-Site Thermal Treatment Methods 
1. Thermal Desorption 
2. High Temperature Incineration 

B. Off-Site Treatment Methods 
1. High Temperature Incineration 
2. Offsite Disposal 

C. On-Site Physical/Chemical Treannent l..-fethods 
1. Soil Washing 
2. Vitrification (Exsiru and Insitu) 
3. Aeration/Stripping (Exsiru and Insitu) 
4. Chemical Oxidation 

D. Biological Treatment 
1. Bioremediation (Exsitu and Insiru) 
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E. On-Site Containment 
1. Capping 
2. Gradient Control 
3. Hazardous Waste Containment Cell 

F. Institutional Controls 

G. No Action 

Based upon currently available technologies to address pesticides/herbicides. and petroleum 
contaminated groundwater, the remedial technologies which may be suitable for the 93 l'.12.in 
Street site are identified below: 

A. Active Removal 
1. Pump and Treat 

B. Biological Treatment 
1. Natural Attenuation 

3.2 Site Specific Considerations 

The appropriateness of any specific remedial alternative is intimately connected to the specific 
characteristics of the site under consideration. In the case of the 93 Main Street site there are a 
number of physical characteristics which will likely factor into the screening process. The type 
of soils. the commercial/residential nature of the neighborhood. the small area of the site. the 
close proximity of neighboring residential/commercial properties, and potential future site 
usage will be addressed as various alternatives are evaluated. Further, the estimated total 
volume of contaminated soil and the irnplememability of an insiru or exsiru remedy. 

3.3 Preliminary Evaluation of Remedial Technologies 

Screening various remedial technologies involves examining a particular technologies' 
effectiveness (shorr-term and long-term) and implememability, as well as its ability to meet the 
remedial action objectives. The effectiveness of a given technology will be measured by mac 
technology's ability to meet the established treatment standards. Table 2 e\'aluares the 
technologies considered and determines which technologies should be retai:1ed for detailed 
analysis. 
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TABLE 2
 
Preliminary Screening of Remedial Technologies
 

,',
 

T~cl!nt)logy
 

On-Si[~ Th,:rmJI Tr~Jcm~nt M~choc;
 

t Th~r",~1 D:sorpciJ"
 

Or.-Sit: Th:mul Tr~atm,:nt Methodi 

l. High T~mp=rarur~ [ncin~l"Jtion 

On-Si~:: PhysicalfCh~mical Tr::at::'l~, 

~kth0C5 

l. Soil Washing 

Dt:scripcion 

Th:r;;131 d~sor;)[io" c~hr.ologi~, \:~iliz~ low 
c:mperarur~s (300- t~OO' F) [0 physically' 
s:parJc: contJminant:i from a ~;:CiJ. such JS 
soil. Organic compounds or: cond~ns<:d Jr.J 
r<:co\'~r~d from t.'1: off-gas. Th~;: comP<Junds 
would r;:quir<: fur.h:r cr~aan~nt a~.d:or disposal 
JS a hJzJrdous w~;;~ 

Incin~ra[ion us~s high [:mp.:ra;u;:s (:?OOO· 
:?500' F) co o.~idiz: contJmilU;:~ in a m~dia. 

Further rr:J[menc of oil" ~missions is oI1~n 

r~quired, ContJmirontS Jre desrroyed in chis 
proc~ss, kaving cOnc:ncracions cypicall)' b<:low 
F~eral Land Disposal R~gulJtions (LOR's). 

Wasc: is hauled co an oif-sic:: incineracor, Th:: 
incin~ration proc:ss is che sam: :lS suc::d above. 

Wacer and mechanical action is uscl to r~mo"~ 

cont:l.mironcs thac physically ach~;~ co a m~dil. 

[t also segregat::s fine partic!::s from coarse 
p3rticks. making use of the fact tint 
contaminantS c~nd co bind co fi:t~. matri.~ 

consriruencs (days, silt;). Spenc "..ash wacer 
will require further tr~atmem. 

EVJlu:uion 

Eff<:cci\·enes.s: Th:r~al d;:sorption hJS b<::n i:'O''':l ~o Ix 
df~cciv: in r:mrwing iX;cicid:s and p<:trJI~um procL:ctS 
(rom a soil mJcri.~. 

Implemencabilic~': ..... s;;1311 scal: mobil.: [r~Jcm:r.c unit
 
could b<: t:mporaril:' j:m.Jlld on·sic:. R:gulJ;ory
 
opcrJciorol requir~rr.:ntS Jr: nm ov~rly invol-·d.
 
Evaluation: This Jlc~;::Jti\': will Ix r<:tJin<:d for f~:-",'1:r
 

consid~racion,
 

Eff<:l:tiveness: Ir.cin~r:ltion hJS Ix:n shown to Ix highly
 
df~cci\: in d:scroy'ing ~scicid~s and pctrokum
 
contJmirontS in soil.
 
Implemeotability: A r.1obil<: unit could not Ix in.s::lll~d on

sice du: to irod~qaul: spac:. SigniricJnt r:gulJtory
 
opcraciorol r~quirem~rH; ...·ill ha\'~ co Ix compli~ ...·ith.
 
Evaluacion: This alt~;;,.;lti\'~ ... ill not ~ r~[aincl fa; t'urth,:r
 
consideration.
 

EffKtiveness: Incin~r:Hion has ~::n sho ...n co be fig-'lly
 
eff~ctiv~ in destroying pesticid~s and p:rrokum
 
comamiroJlts.
 
Implemeocabilicy: Contaminaced m~ia could Ix eJ;cavated
 
and hauled to an off-sit:: incinerator. Contamina."1u a;~
 

destroyed co bdow LOR's. Permitting requir::ra,:n:.s mal;,:
 
this alc~rnJri\'e costly-.
 
Evaluacion: This alcer..acive will Ix ret.Jin~ for fur..'1er
 
consid~ration_
 

EITKth'eness: Th~ contaminat~ marri.' is a fill r..ate;iJl
 
with particle sizes r.l.~~ng from cla:' co cobbks. so a
 
signiricall[ reduccion i:l "olume could oc=ur. ~Ia: nm t..:
 
effective in removing p.:sticide contamination.
 
Implement3bility: Tn:; alcemaci"e woule Ix di:'iiCl.:!: to
 
impl:mem due co the highly permanent r-.znm: of [.'1::
 

macerial.
 
Eval~tioo: This alt:r..ati\'·: will not be re:aincl for further
 
considel"Jtion.
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I IT ~cllnul()gy 

~. 'v"itriricJtion 

5. A~ration/Stripping 

6. Ch,:mi:JI O~icJtion 

BiologicJ.I Tr::aUTI::nt 

l. In-sil'~ 3ior~m::dia:io:l 

, S:l:t::-3.! A~~i1UJ('(0n 

(j'\,)[ gr0L:r;j \,.;]t::= ~) 

TABLE 2. cOIll'd
 
Preliminary 5cre~njng or R~nJedial TedlOologie:;
 

oo;:ription 

ComJminJt~d m~iJ is ir.ccrpoJrJ:::c in a 
concr~[e matri.\. significantly r~u:ing th~ 

leachability of the hazardous cor.s:i::.:~;1tS. 

High temp<:rJrures. creJted by ele:'-'"<Xes. ar~ 

utilized to melt the cumami;u~ed mJ:;i~ into a 
sUble glass and crysulline stl1.lc:ur~. 

signilkamly reducing the ka:h abili:y of the 
hazardous constituems. 

An air stream or mi.\ing process is US::aIO 
\'olatilize h:uardous consti:uen:.s frCrol the 
contaminat::-d mJtri~. 

An o~idizing ag::nt. tY;licJlIy hY~nlg::n 

p<:ro~id::. is used to break down cO::wmiiums 
into less hazardous compou~. 

~Iicroorganis:ns are used to degn:e organ:: 
concaminants. Contamir.Jn:.s are t;;::-j by ,,'Ie 
organisms a.s a iood sourc::. leJ\i;:~ the end 
product5 of CO: and \'''J::::. 

This [~::t'Jlology r~cogiUl;:j thJ.t i:.:!~"::-2!ly 

occurring organJSm5 r~G~":~ org::!.~:: 

contJ.miruni5 in-stilJ. ~~~:\'~ (lj'g:l:-~:)::1..i u:i!::::= 
conL1m:rum.'s J) J fovJ 50(.:r:~. pr~:::i~~ CO~ 

and Wat~r. Continu::-d i7:or.::C'r~r:~ ~s r-:~:.:.~:'::=': 

until conce:ilTal:ons are t><:lo'" ie'. ~:; u:' 
conc::rn. 

Errrl:livwe,,: Lor:£ t~~::1 dfeccl\'eness is questio~able.
 

This alternJtiv~ is ~o[ ::f:'ecr:v~ ior petrol::U:l1 co~.:.JT:lir:a[=d
 

soil sinCe the concret: lr1in:r:: would ~ iuuled by the oiL
 
i"ot sl:irable for par-iele S::eS greater than I.,· or le$s than
 
that passing the :\0. 200 sie\e. Site fill ranges in size irom
 
sand to cobbks.
 
Implem~ntabilil~': The presence oi p<:troleum. as w::ll as
 
the ::~lT::mes in parti~l:: sizes. would prevent a cor:cret::
 
mi~rure irom properly ser.ing.
 
E'·aluation: Thi$ alterr.J!i'e will not be retained for fl:["~'1er
 

consid:rJlion.
 

Eff~ti'~n~.>s: Technulogy limited to pani;:le si:~s less to)an
 
-1-. ).Iinimum W:iter coment oi25:o by ....·eight.
 
Ground ....·Jler ..... ill lilr1il di::::tiveness.
 
Implememabilit~·: A mobil:: rreatmem unit cocld ~
 

insull::d on-site. Presen.::: oi grou nd .....arer ....·ill int::rfere.
 
E":llUalion: This alter[lJ~i"e ....·ill b<: r:L3.ined for fur",er
 
consid::ration.
 

EffectiHness: Effective ior removing li~t::r petrOleum
 
hydr0C3rbons. This t~cr.no\ogy is not eff:c:iv:: ar r:mo\'ing
 
hea"ier petroleum productS or p<:sticid~s.
 

Implem~ntabilit)·: An air Stripping system could be
 
constru::::a on-site.
 
E,·aluation: This a!te;ro:i'·e ..... ill not ~ r::L3.in~d for n::-",e:
 
consid:ra:ion.
 

EffectiHnes.s: In combir.Jtion ..... ith catalys: becoroles a 
-strong o~idiz~r. 

Implementabilit~·: Ch::r::ical o.\ication could be ;:a[1'ie': our 
on sir:. 
Evaluation: This alte....Jti'e will b<: r:t:!ir:ed for :".::-11er 
cons:d::r"Jtion. 

Effrl:liHne:ss: Bior::m::-:!:arion has b::::n ShO....l1 to 1:>::
 
:fi::::o,': for pelToh:um and peslicide product5.
 
Irnplemenr.abilil)·: Biological treatment could be c:lrri::-j out
 
on si~.:.
 

Evaluation: This rem::-':y ..... ill b<: re13in~ for iu...'l::r
 
~\"alu2~ion.
 

Efi'rl:liHoess: S:L-:l:: as bior:m~iJtlon
 

lmplememahility: Si::c:: only moni;ori:l~ :$ r::::;\:i~ed. :.'0.
 
~::~:-;'I..lt:·, ~ is ~3si!y i~?l~m~nt~d.
 

[v:1lu::ltion: This J~r~~~i\"~ ""'ill bt: r~u~Z1~C rc': f;.;:-...~:=:


:..)r..i:':==-~::\""lr. 1;), g;ou:-:~'"l,,"'Jt::, r::m~IJ~:·)~ ..
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T.-\BLE 1, cont'd
 

Preliminary ScrrtniIlg of Remedial Tei:hJlolo~';es
 

T:·:b..'1ology 

•. E.\-situ Bioremedi:uion 

O;1-Sit: Concairunenr 

I. Sui! Cover 

, Capping. 

3. Gradi:nc CancroI 

~. Groundwater Flow Barrier 

< H=rdous Waste. ConL1inmenc Cdl 

D~cription 

Comamin:lt;:d material is plJc;:d in a t.,!in cell. 
Bio-organisms, r,:rtiliz:r. a~d OLfJer additiv:s 
are added and t.'!e :onumina~;:d svil is 
periodically cillcl ro :~~'!a~:: bic~:grJJ.l{iun. 

A layer of ckan rill J~J!or v:g:raci';e cOI·:r is 
placed over a concamina:::d 1:::1 tv p:::1 ::~e 

dermal conca,t. This r::'-I:e: :ce:; no, f::', :re 
0: inhibit infiltration. 

.... low perm::ability barrier is placc:d o\'er 
comamina[::d area.s to reduce surra::: ....·a[:r 
infiltr:ltion. This reduces th:: mobillurion of 
contaminants inca the graund·..·ater. Continued 
monicoring is requir;:d. 

Surface [apography is al:er;:,1 [v chaM:! away 
surface dninage from conumirut~ ara:; of a 
site. This reduces infiltracion of surface water. 
thereby reducing mobilization of cono.i:lir..Jm:; 
inca me groundwacer. Concin~ed monitoring is 
required. 

A low permeability v::rtical baroi::r. sucn as a 
slurry wall. is placed a:ound a zane of 
contaminacion and ~~y~ inco In aquiurd. Thi:; 
reduces me inrla..... of g:-ound"'"3cer. m::r::by 
r::ducing tht: rnobiliz::l:i,;.n 0;" conumi~~:..i 

affsice in groundwater. Conrir.u::d r.lor":,oring 
is requir::d. 

A landrill. or c::11. is co~..;:ruc:::d a:corl!ir.g to 
RCR.-\ and SOle R::quir,r.:::r:t.>. Cor.:;l.-:lin:H::-.i 
soil is placed within r..'!e c::!1. eliminanng any 
routes of e:\posur:: to hurrun3 or the 
en...irorunenc. Conrim.:~ monicoring is 
required. 

Effeeti"eness: Sam:: as biorem~iativn 

Implementabili[>·: A coil ;oulJ b<: build ol"::;:.e. 
E'·aluation: Thi:; al.::rna,,",·: W!:I be r:::ained fJr rJrlh::r 
cl,,)!"..iidcr;lciun. 

EtTecti ...eness: Waui.:! b<: e:"r"e~ci"e at preventing cermal
 
comact with ,;o[J[amtn:ltion in s~rfa::: soils. Would nor
 
aJdr:ss p<:sticde:p.::t:ole~i:lconomin:ltion in subs~rface :l.lJ
 
~rounUwlt.:r.
 
(mplement:1bilit~·; A ;oil cover .:ould b<: consrr~.::ed.
 

E'·aJuarion: Will be r::c~ir.ed ior furth::r co~.sid:rl:ian.
 

Effeeti"eness: Would r:du::: inriltratlon of :;urfa.:: runoff.
 
Implemenlabilily: .-\ cap could be canstruct;:d.
 
E... a!u:.ltion: Would only b<: ::ff::,;riv:: ior pre'·::nrin; derma!
 
conL1CC ..... ith contaminacion. Off::r, no added pror::tion
 
o'·er a soil ca"er at a much higher COst. Will noc be
 
r::taind for further cansid::ration.
 

Efreeth'eness: Since L'te groundwater 11011.' is controlled by
 

th:: subsurface rill lay::r this would hav:: no imp:1ct an
 
ground.....ater contamin.J.tion.
 
Implement:.lbilil>·: Surfac: drair..:!ge pamwJYs could b<:
 
alt::r:d.
 
E"alu:llion: Will noc b<: r::L1ined for further co~..;il!erarion.
 

EITecti,·eness: Ther:: is 1 low permeable la>·::r ....;:ilin min)"
 
fe::[ of t.'1e ground surfac: co ~ey ima.
 
IClplementability: Thi:i alt::maci..-:: .....ould be difficult co
 
impl::m::nc due co the c!:j:lr.."1 of r..'1e imp.:rm:abl:: lay::r ar.d
 
soil rype:,
 
E"aluation: Thi. al:::;-:utjve will not b<: r::rai~::o for fu7"_":::r
 
c,);:.sjjer.ltion.
 

Effectiveness: Would prev::nr dermJI ::onc.ac: ....;1.'1.
 
cor.uminalian and pror::::: graund.....ac::r. \',;auid lir.:i: fu::.:r::
 
U:i':-. 

lmplemenubility: A conc.tnm::;:r cd! could no: r::asor.:lol:: 
be: consrruC[oj on-jir::. 
Evaluation: Thi:; alt::rr.:lrF:: ..... i!i 0.: r.or r::oind ;o~ f.;:-~'!e; 

~\r·.'!iua[iOi1~ 
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I T~ctmolog:, 

TABLE Z. cOnl'd 
Preliminary Screening of ReJU~diJI Te.:hllologies 

IDescription Ev~lu~l:on 

i 
Orr·Si(~ Conwirur.~f1[ 

l. Hazardous Waste Landrill All contJmir.Jt~l1 llIediJ is ~.\:J\"1(~d Jnd hJ~bl 

to a pt:rr::i!l~d hnJrdous waSI~ bnd:ill for 
disposal. 

Efr~li\'eness: This JIC~rnJli\~ wouI<.I r,du:~ t.':~ r::obi!ic:, or" 
cor.lamir.Jllts and rer::o .. ~ Jny e:\posur~ routes to ..~~ 

hazJrdous .....Jst=. 
Implementability; Cont.Jminated media could be =~:a\'Jl~d 

and hauled to ~n offsit= landfill. Some material may hJ\ ~ 

to be treated prior to dispos~1 co comply ..... iL'1 I...:!.;:~ Dis~sa I 
R~quirements (LDR·s). 
Evaluation: This :llt'rn:l:i\"~ will b, r~lain,d ior f.mh<r 
cortiiderJt;on. 

Instirurion:ll Concrols 

I. De~d R~scricliorti Remictions are writ!en into the d:~d of the 
prop<:rty limiting fut'.!r~ us~ of th~ sit~.. 
Fencing ""ould be us=J 10 rescri:t aCC~$). 

EITecti"eness; This :lltemali"e would nat address the 
cor.ti~uing thr~3t to me sol~ sourceaquirer. Would lim:; 
fut'Jr~ llS~ or th~ sit~. 

ImplemenLabilily: D~~d restrictions could be ac<!:d to :J':= 
e.\isting prop<:rry d~~d. 

E"a!U3tion; This alt:rnalive will b<: retained for funh~r 

cor.s:d:rJtion. 

No AClion No funher action is uk~n :lnd the sit~ is left in 
its pr~s~nt condition. 

Effecth'eness: Taking no aClion would not reduce th~ 

coxicity, mobility. or "olum: oih:uardous ",ast:. All 
c~posur:: rou[~s ""ould r~main. 

Implementabilit)": Easily implementable 
E"a!uation: This alt:rmtiv: will b<: rct:lilled ivr future 
consi<.lera;:on 3S 3 comparison al[::rn;l[i,-:. 

Pump ~nd Tr~3t ComaminJt~d ground·....at:r is pum~ fror.J the 
ground and Ir::at::J (0 ~:::I SCGs. 

EITecth'eness: E.~(:r.si,·: pump and tr~Jr .....oul~ i',;!\-~ Ii::::::=-d 
impa:t. Du:: 10 highl)' produc[j,-: aquifer. 
Implementability: EJ.sily impkment3ble 
E'·alu:.ltion; This alt~r..:l[i~~ ..... ill ~ r::aincl ior fJt'Jr~ 

consid~n!:on :li J cOr.':.?:l:"ison alt~rn.2!i\'.:. I 
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3.4	 Results of Preliminary Screening of Technologies 

Based on the preliminary screening. the following technologies have been retained for the 
detailed analysis of remedies for this site. 

Soil 
C.	 No Action 
D.	 Thermal Desorption 
E.	 Offsite Incineration 
F.	 Offsite Disposal 
G.	 Vitrification 
H.	 Capping 
1.	 Chemical Oxidation 

Groundwater 

A.	 No Action 
B.	 Narural Attenuation 
C.	 Pump and Treat 

4.0	 DEVELOPM::ENT OF REMEDL-U ALTERJ.'1ATIVES 

4.1	 Development of Alternatives 

The general technologies evaluated and retained have been assembled into specific remedial 
alternatives to address the pesticide/herbicide and petroleum contaminated soil. The 
alternatives are developed. consistent with the National Contingency Plan (l\"CP) and 
NYSDEC standards. to ensure that relevant information regarding the remedial options is 
available to develop an implememable. cost-effective remedial plan..The following range of 
alternatives wilt be developed: 

..	 The no-action alternative; 

Alternatives that involve lirtle or no treatment. but provide prOtection of human 
health and the environment by preventing or minimizing exposure to 

contaminants through the use of instirutional controls or cOnI3.inrnem; and 

..	 Alternatives that remove or destroy the contaminantS of concern to the 
maximum extent possible, thereby eliminating or minimizing the need for lo~g
term management. 

With the exception of the No-Action alternative which serves as a baseline alternative for 
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comparison, alternatives must meet the following Remedial Action Objectives (RAOs): 

Reduce, control. or eliminate to the extent practicable the contamination present 
within the soils/waste on site. 

Eliminate the threat to the sole source aquifer by preventing migration of 
contaminated groundwater off site. 

..	 Eliminate the potential for direct human or animal contact with the contaminated 
soils in site. 

..	 Attain groundwater standards to the extent practicable. 

The follo\ving discusses the rationale used in the development of remedial alternatives. The 
alternatives developed are presented and discussed in detail in Section 4.2. 

There are two media which have been contaminated at the 93 Main Street site, subsurface soil 
and groundwater. Some soil on site is contaminated with primarily pesticide/herbicide 
products, while the majority of onsite contamination is a mixture of pesticide/herbicide and 
petroleum products. In total there are approximately 1200 cubic yards of contaminated soil on 
site, and approximately 500 cubic yards of this is solely contaminated with 
pesticides/herbicides. On-site thermal desorption, off-site incineration, offsite disposal, and 
bioremediation are viable technologies for pesticide/herbicide and petroleum product 
contamination. 

4.2	 Description of Alternatives and Evaluation Based on R~Os 

ALTERJ'iATIVE 1 - No Action 

Description: The no-action alternative serves as a baseline to e\'aluate the other alternatives. 
It would not include any type of institutional or remedial actions, or any continuing 
groundwater, surface water or sediment monitoring. All hazardous waste present on site would 
remain in its current state, with no actions to protect human health or the environment taking 
place. 

Compliance ',ith R~Os: This alternative would not reduce, control, or eliminate the 
contamination present. The threat to the sole source aquifer \vould not be eliminated. The 

future use of the site would be limited due to the presence of subsurface contamination. SCGs 
\vould not be attained by this alternative. 
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AI.TERt~A TlVE .2 - Offsite TreatmentfDisposal 

Description: The soil from areas of the site exhibiting contamination greater than the site 
remedial goals would be excavated and hauled offsite for trearment and/or disposaL Soil 

contaminated with pesticides/herbicides and/or petroleum products \','ould be excavated \vithin 
the known limits of contamination. Confirmacory samples would be collected from the floor 
and walls of the excavation to determine \vhether remedial goals have been achieved and if 
further removal and sampling was necessary. Excavation would continue vertically and 
laterally until confirmatory samples demonstrate complete removal of contaminated soil above 
remedial goals. It is expected that only limited dewatering of the excavations would be 
necessary due to the relatively small amount of contaminated soil in contact with the 

'.	 groundwater. Water collected during excavation dewatering would be treated as necessary with 
either an onsite water treatment system or at an off site treatment facility. Active dewatering of 
the excavation would take place to recover contaminated groundwater as possible. 

Contaminated soil that is disposed of off site must comply with applicable Federal and State 
regulations. In particular, any hazardous waste (as defmed in 6NYCRR Part 371) disposed of 
must meet the requirements of the Federal and State Land Disposal Restrictions (LDRs). The 
Remedial Investigation detennined that soil contaminated with pesticides/herbicides qualified 

""r	 as listed (D020. 0016, D012, D031, 0013) hazardous waste. Therefore, this waste cannot be 
disposed of until contaminant concentrations are below those required under the Federal LDRs. 
To meet those requirements, the waste would have to be incinerated prior to disposal in a 
hazardous waste landfill. 

All excavations would be backfilled with clean fill. Six inches of top soil would be spread over 
the excavated areas. The site would then be seeded ro-promote vegetative cover to control 
erosion. The Remedial Investigation identified only limited groundwater contamination in the 
vicinity of the subsurface soil contamination. It is expected that with the removal of the 
contaminant source, groundwater contamination would anenuate below groundwater standards. 
To confirm this monitoring wells would be sampled for pesticides for a shon time. The site 
would be periodically evaluated to determine whether a change in classification on the Registry 
of Inactive Hazardous Waste Disposal Sites was warranted. 

A decontamination pad and pressure wash station would be constructed so all excavation 
equipment could be properly decontaminated. Showers would be on site for personnel 
decontamination. All decontamination water \vould be containerized and treated prior to 
discharge to the environment. Excavation would be carried out in Level D personal protection. 
with contingency for Level C. A Cornrnuniry' Air Monitoring Plan would be implemented to 
monitOr VOCs and dust. Dust suppression equipment (water sprinklers) would remain on hand 
to prevent airborne migration of contaminated soil offsite. Other techniques \'v'ould be used as 
necessary to prevent contaminants' or nuisance odors from leaving the site. Temporary fencing 
and warning signs would be placed around the site during the remediation to keep trespassers 
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DUr. This alternative would be implemented in approximately six months. 

Compliance with RL\Os: This alternative would remove the contamination present in the 
soil, eliminating the source of the threat to the sole source aquifer. The pmential for human 

:e.."\posure [Q media containing site-related contaminants would also be eliminated. SCGs for 
groundwater quality are expected to be attained by this alternative. Furure use of the site would 
be unrestricted. 

ALTElli~ ATlVE 3 - Vitrification 

Description: Pesticide and petroleum contaminated soil from the dryweIl area (approximately 
16 cubic yards) would be excavated and consolidated with the contaminated soil in the drain 

;n;ea. The contaminated soil would then be vitritied in-siru. Vitrification involves the electric 
melting of earthen materials at high temperarure for the purposes of destroying organic 
Olmaminams and permanently immobilizing nonvolatile inorganic contaminants in a glassy, 
-rock-like product, thereby rendering the treated product nonhazardous. The process typically 
nperates in the range of 1600 to 2000"C for most earthen materials. Any off gas that is 
produced during treatment is collected by a special hood and treated. A large volume reduction 
(25-50% for soils) occurs due 10 elimination of void volume and vaporization of the organic 
content of the soil during processing. Only limited backfilling would be necessary to restOre 
site grade since the vitrified product is left in place. Since the source area would be treated 
groundwater would be left to naturally attenuate. Air monitOring would be conducted during 
treatment. The site would be periodically evaluated to determine whether a change in 
classification on the Registry of Inactive HazardOUS Waste Disposal Sites was warramed. 
Health and safety measures would be taken as in alternative 2. This alternative could be 
implemented in approximately nine months. 

Compliance \\ith R.\Os: This alternative would eliminate the contamination present in the 
soil. There \vould be no pOtential for human exposure to media containing site related 

contaminants. The alternative would reduce the potential for off-site migration of site-related 
contaminants in groundwater. SCGs for groundwater quality would be arrained by this 
al ternati 'Ie. Furure use of the site would not be restricted. 

ALTERi\'ArIVE 4 - On-Site Thermal Desorption 

Description: Soil would be excavated as described in Alternative 2 and stOd.-piled onsite. 

The stod.-piled pesticide and petroleum contaminated soil would be processed through a 
thennal desoI1ltion unit. Thermal desoI1ltion is an effective technology for the treatment of 
organic contaminated soils, sediments, and sludges which generates a lower volume of off-gas, 
has less environmental impact: and fewer pennining requirements than other onsite thermal 
treatment technologies. Thermal desorption technologies use heat to physically separate 
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organic compounds from a media (such as soil) by heating to vol3.tilize the contaminants. The 
heat is provided by hot oil, electric. or other source through a metal surface to the wastes. For 
heavy organic and chlorinated organic compounds, a thermal desorption unit capable of heating 
the process materials up to 1200" F may be required. The organic compounds that have been" 
desorped are condensed and recovered from the off-gas. The recovered contaminants are then 
either treated further on-site or sent off-site for treatment and disposal. Once soil has been 
treated, it would be analyzed to detennine the effectiveness of treatment. Soil that does not 
meet remedial goals would be re-treated until goals \l,'ere achieved. Treated soil meeting the 
remedial goals would be used to fill the excavations. Groundwater would be collected and 
treated as in alternative 2, during excavation of the contaminated soil. Health and safety 
measures during excavation would be similar to Alternative 2 but would require an extensive 
air monitoring for the thermal unit. 

Backfilling operations and five years of monitoring would occur as in Alternative 2. The site 
would be periodically evaluated to detennine whether a change in classification on the Registry 
of Inactive Hazardous Waste Disposal Sites was warranted. This alternative could be 
implemented in approximately nine months. 

Compliance ";th Rl\Os: This alternative would remove the contamination present in the 
soil, eliminating the source of the threat to the sole source aquifer. The potential for human 

exposure to media containing site-related contaminants would also be eliminated. SCGs for 
groundwater quality are expected to be attained by this alternative. Future use of the site would 
be unrestricted. 

ALTERt'l"ATIVE 5 - Hvdraulic Containment & Chemical Oxidation 

Description: Soil from the drywell area would be excavated and consolidated, consistent with 
the remedy identified in Alternative 3. 

This alternative would treat the remaining COntaminated soil associated with the twO drains in 
place. The contaminated subsurface soil v,'ould be flushed wittI a strong oxidizing agent \vrnch 
would chemically breakdown the organic contaminants in the soil. During the oxidation 
process carbon bonds within the contaminant are broken resulting in a less hazardous 
compound and ultimately breaking down into carbon dioxide and water, along with some 
halides (i.e., salts). A pump and treat system would be used to collect impacted groundwater 
and leachate generated during treatment. The water would then be treated with continued 
oxidation and/or carbon treatment and either discharged or reinjected. While it is expect~d 

complete hydraulic control would be achieved with a pump and treat system a grout wall, or 
other hydraUlic barrier must be installed to achieve complete hydraulic containment of 
contaminated leachate/groundwater. Groundwater monitoring would be carried OUt p~riodically 

to ensure that the pump and treat system was operating properly. This alternative could be 
implemented in approximately six months. 
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Compliance n;th R.\Os: This alrernari\'e would eliminare rhe conramin3.rion present in rhe 
soil. Porencial for human exposure ro media conraining sire rel3.red conraminanrs would be 
eliminared. This alrernarlve reduces rhe potemial for off-site migration of site-rel3.red 
conraminants in groundwarer. SCGs for groundwater would be arrained by this alternati\·e. 
Future use of the site would nOt be restricted. 

ALTERi\l'ATIVE 6 - Capping "'frump and Treat 

Description: Soil from the drywell area would be excavated and srockpiled as in alternative 3. 

This alternative would leave the contaminated soil in place, while prevenring dermal contact 
and reducing infiltration of surface run off. .-\ Iov,' permeability barrier \vould be constructed 
over the contaminated soil in conjunction with a pump and trear system to address the 
contaminated groundwater. Although surface warer infiltration would be minimized, 
groundwater would continue to be impacted since approximately two feer of contaminated soil 
is located below the water table. A pump and treat system would be used to collect impacted 
groundwater. The water would then be treated with granular activated carbon system and 
discharged. Groundwater monitoring would be carried out periodically to ensure that the pump 
and treat system was operating properly. This alternative could be implemented in 
approximately three months. 

Compliance '''ith R~Os: This alternative would not eliminate the contamination present in the 
soil. Potential for human exposure to media conraining site related contaminants would be 
reduced but not eliminated. This alternath'e reduces the potential for off-site migration of site 
related contaminants in groundwater. SCGs for groundwater would not be anained by this 
alrernative. Future use of the site would be restricted. Treatment would be carried on 
indefinitely since the source are would continue to impact groundwater 

5.0 DETAILED ANALYSIS OF ALTERNATIVES 

5.1 Description of Evaluation Criteria 

In Section 5.2, eacb of the alternatives developed in Section 4 is analyzed with respect to the 
criteria presented in the NYSDEC's Division of Hazardous Waste Remediation TAGM No. 
4030, which defines the selection process for remedial actions at inactIve \vaste sites. Each 
alternative is analyzed with respect to: 

• ComDliance with SCGs: This e\'aluation criterion dererrnines how each alternative 
complies with applicable or rele\'ant and appropriate SCGs, as discussed and identified in 

Section 1.7. The actual determination of which requirements are applicable or relevant and 
appropriate is made by the NYSDEC in consultation with the NYSDOH. If an SCG is nor mer, 
the basis for one of the waivers allowed under 6NYCRR Pan 375-1.1 O(c)(l) is discussed. If an 
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alternative does not meet the SCGs and a Waiver is not appropriate or justifiable. such an 
alternative should not be considered further. 

• Short-term Imoacts and Effectiveness: This evaluation criterion assesses the 
effects of .the alternative during the construction and implementation phase. Alternati\'es are 

evaluated with respect to their effects on human health and the environment during 
implementation of the remedial action. The aspects evaluated include: protection of the 
community during remedial actions, environmental impact as a result of remedial actions, time 
until the remedial response objectives are achieved, and protection of workers during the 
remedial action, 

• LOn!Herm Effectiveness and Permanence: This evaluation criterion addresses the 
results of a remedial action in terms of its permanence and quantity/nature of waste or residual 

remaining at the site after response objectives have been met. The primary focus of this 
evaluation is the extent and effectiveness of the controls that may be required to manage the 
waste or residual remaining at the site and operating system necessary for the remedy to 
remain effective. The factOrs being evaluated include the: permanence of the remedial 
alternative, magnirude of the remaining risk, adequacy of controls used to manage residual 
waste, and the reliability of controls used to manage the residual waste. 

• Reduction of Toxicitv. Mobilirv. and Volume: This evaluation criterion assesses 
the remedial alternative's use of technologies that permanently and significantly reduce the 

toxicity, mobility, or volume of the hazardous wastes as their principal element. The 
NYSDEC's policy is to give preference to alternatives that eliminate any significant threats at a 
site through destruction of toxic contarninants, reduction of the total mass of toxic 
contaminants, irreversible reduction in the contaminants mobility, or reduction of the total 
volume of contaminated media. This evaluation includes: the amount of the hazardous 
materials that will be destroyed or treated, the degree of expected reduction in toxicity, 
mobility. or volume rneasuredas a percentage, the degree in which the treatment will be 
irreversible, and the type and quantity of treatment residuals that \vill remain following 
treatment . 

• ImDlementabilirv: This criterion addresses the technical and administrative 
feasibiliry of implementing an alternative and the availability of variou.s services and materials 

required during its implementation. The evaluation includes: feasibilitY of construction and 
operation: the reliability of the technology: the ease of underraking additional remedial a:::tion; 
monitoring considerations; activities needed to coordinate with other offices or agencies; 
availability of adequate off-site treatment, si:orage, and disposal services; availability of 
equipment; and the availability of services and materials, 

• Overall Protection of Human Health and the Environment: This criterion serves 
as a final check to assess whether each alternative meets the requirements that are protective of 

..
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human health and the environment. The o\'erall assessment of protection is based on a 
composite of factors assessed under other evaluation criteria; especially long-term effecti\'eness 
and perfonnance. short-term effectiveness. and compliance \vith the SCGs. This evaluation 
focuses on how a specific alternative achieves protection over time and how site risks are 
reduced. The analysis includes how each source of contamination is to be eliminated. reduced 
or controlled for each alternative, 

• Cost: Cost estimates are prepared and evaluated for each alternative, The cost 
estimates include capital costs. operation and maintenance costs. future capital costs. and cost 

of future land use (i.e,,: economic impacts due to the presence of residual wastes). Cpt 
estimates are evaluated based on their present worth o\'er a period of thirty years, A cost 
sensitivity analysis is performed which includes the following factors: the effective life of the 
remedial action. the O&M costs. the .duration of the cleanup. the volume of contaminated 
material. other design parameters, and the discount rate. 

• Community Acceptance: After completion of the FS, a Proposed Remedial Action 
Plan (PRAP) is prepared and released to the public for corrunent. Concerns of the corrununity 

regarding the RlfFS reports and the PRAP are evaluated. A "Responsiveness Summary" will 
be prepared that presents the public corrunents received and how the Deparnnent will address 
the concerns raised. If the final remedy selected differs significantly from the proposed 
remedy. notices to the public will be issued describing the differences and reasons for the 
changes. 

- .,
:>.- Evaluation of Remedial Alternatives 

Alternative 1 - No Action 

Compliance v,ith SCGs: Since the RI demonstrated high concentrations of pesticides 3.T1d 
petroleum compounds which would be left behind in an uncontrolled environment. this 
alternative would not meet chemical-specific SCGs in a reasonable time frame. Since there is 
no monitoring involved in this alternative. the compliance of chemical-specific SCGs could nor 
be verified. No location specific SCGs have been identified. Since no action is being taken. 
action-specific SCGs do not apply. 

Overall Protection of Human Health and the Em'ironment: Although this alternative does 
not result in any increased short-tenn risks. it does nor comply with ch~illical-specific SCGs, 
and is not effective in the long tenn. Since hazardous waste would continue ro impact the 
groundwater this alternative \vould not be protective of human health or the environment. 

Short-term Impacts and Effectiveness: Since no remedial action is occurring, there are no 
increased risks cause by the implementation of a remedial action. 
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Long-term Effectiyeness and Permanence: Because of the lack of moniroring associated with 
this alternative, the potemial for increased risk caused by the remaining wastes remains. There 
would be no controls in place ro manage the waste, allowing cominued sourc~ of ground\vater 
contamination. The site would remain on the NYSDEC Registry of Inactive Hazardous Waste 
Disposal Sites as a Class 4 site (site is properly clOSed - requires cominued management). 

Reduction of Toxicity, i\Iobility, and Volume: There would be no reduction in the roxicity. 
mobility. or volume of ,waste. Comamination could migrate to the aquifer. 

Implementability: Since there are no technical or administrative actions required, this 
alternative is easily implemented. 

Cost: There are no capital or operation and maintenance COStS associated with this alternative, 
There would be a future land use cost, in that the site would remain on the NYSDEC Registry 
of Inactive Hazardous Waste Disposal Sites and could not be used to certain land uses. The 
economic impact of this alternative is uncertain. 

Alternative 2 - Offsite Treatment/Disposal 

Compliance ,...ith SCGs: Since this alternative would remove all site-related contamination, 
chemical-specific SCGs would be met. No location specific SCGs have been identified. This 
alternative would not contravene any action-specific SCGs since no contaminated soil would be 
left onsite. 

Overall Protection of Human Health and the Em'ironment: This alternative would remove 
all site-related contaminants above levels of concern and is highly protective of human health 
and the environment. 

Short-term Impacts and Effectiveness: There would be a potential for worker exposure 
during excavation of contaminated soil. This exposure could be significantly reduced through 
the use of dust suppression measures. proper decontamination procedures. and personal 
protection equipment. Dust suppression measures and site access restrictions would eliminate 
or greatly reduce any risk to the public or impacts to the environment during construction. 
There is potential risk to the public as a result of rransponing contaminated soil to the disposal 
facility. These risks could be reduced by establishing hauling roures and emergency spill 
response procedures. This alternative "liould result in a large disruption to the surrounding 
neighborhood. During excavation, installation of sheet piling may result in damage co 
surrounding structures due to the geologic condition of the site. 

Long-term Effectiveness and Permanence: Contaminants would be removed from the site. 
eliminating the need for any long-term future monitoring. HazardOUS \vaste would be 
incinerated, permanently destroying conrarninams. Therefore, this altemati\·e is perrnanemly 
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effective in the long-term. The site would likel\' be removed from the NYSDEC Registn' of 
.... - - . 

Inactive Hazardous Waste Disposal Sites when groundwater moniroring shov...·ed the site to no 
longer be contravening groundwater standards. 

Reduction of Toxicity, i\Jobility, and Volume: The mobility. roxicity I and volume of 
contaminated materials will be permanently reduced. 

Implementability: The equipment ro excavate and haul contaminated soil is commercially 
available. There are faciliries \vhich will accept hazardous and non-hazardous waste for 
rrearrnent and/or disposal. The technology for the remedy is readily available and could be 
implemented, however I the excavation of the contaminated soil presents a signiftcanr difficulty 
due to its' depth and the lack of sufficient area available for working. 

Cost: The eStimated capital cost for this alternative would be 51,828)54. The annual 0&\( 
cOSt would be S4,600. The present wonh value of this alternative would be 51,848,760 using a 
5% discount rate over five years. There would be no future land use cost. since contaminants 
would be expected ro be removed and the site would be removed from the NYSDEC Registry 
of Inactive Hazardous Waste Disposal Sites, leaving it free for unrestricted use. 

ALTERt"iATIVE 3 - Vitrification 

Compliance "ith SCGs: This alternative would treat all pesticide/petroleum contaminated soil 
ro below remedial goals. Applicable chemical-specific SCGs would be met for contaminated 
soil. No location-specific SCGs have been identified. This alternative would not contravene 
any action-specific SCGs. 

Overall Protection of Human Health and the Enyironment: This alternative would eliminate 
all likely exposure pathways by treating pesticide/petroleum contaminated soil to below 
remedial goals. It is therefore highly protective of human health and the environment. 

Short-term Impacts and Effectiveness: There would be minimal potential for worker 
exposure ro contaminated soil since only excavation of the contaminated soil in the drywell 
area would take place. Exposure could be significantly reduced through the use of dust 
suppression measures, proper decontamination procedures, and personal protection equipment. 
There would be a potential risk to workers and the public should there be ineffective air 
control devices on the colleCtion hood. However. the presence of appropriate controls and 
routine air monitoring would reduce the risk associated with air emissions. Should air comrol 
devices fail, the unit would be shUt down. Dust suppression measures and site access 
restrictions would eliminate or greatly reduce any increased risk to the public or impacts to the 
environment during construction. 
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Long-term Effectiveness and Permanence: Organic compounds are d~stroyed during 
vitrification and inorganic materials are contain~d within the melt. The vitritled product has 
proven to b~ extremely resistant to leaching and effective at destroying organic compounds. 
Therefore, the alternative is permanently effecti\·e in the long-term. The site would likely b~ 

removed from the NYSDEC Registry of Inactive Hazardous Waste Disposa! Sites when 
groundwater monitoring showed the site to no longer be contravening standards. 

Reduction of Toxicity, Mobility, and Yolume: The mobility, toxicity, and volume of 
pesticide and p~troleum contaminated soil would be permanently reduced. 

Implementability: The equipment needed to excavate the contaminated soil is commercially 
.. available. There are vendors who could bring a mobile treatment unit on site. The small 

number of vendors able to supply the technology for this remedy may inhibit its' 
implementability . 

Cost: The estimated capital cost for this alternative would be $1,197,377. The annual O&M 
cost would be $4,600. The present wonh value of this alternative would be 51,217,293 using a 
j % discount rate over five years. There would be no future land use cost, since cOntaminants 
would be expected to be removed and the site would be removed from the NYSDEC Registry 
of Inactive Hazardous Waste Disposal Sites, leaving it free for unrestricted use. 

ALTElli"iA.TIVE 4 - On-Site Thermal Desorption 

Compliance "ith SCGs: This alternative would treat all pesticide and petroleum contaminated 
soils to below remedial goals. Applicable chemical-specific SCGs would be met for 
contaminated soil. No location specific SCGs hav~ been identified. This alternative \vould not 
contravene any action-specific SCGs. 

Overall Protection of Human Health and the Environment: This alternative would eliminate 
all likely exposure pathways by treating pesticide/p~troleum contaminated soil to below 
remedial goals. It is therefore highly protective of human health and the environment. 

Short-term Impacts and Effectiveness: There would be potential for worker exposure during 
excavation of contaminated soil. This exposure could be significantly reduced through the use 
of dust suppression measures, proper decontamination procedures, and personal protection 
equipment. There would be an increased risk to workers associated with the increased soil 
handling during treatment. In addition, there would be a potential risk IO workers and the 
public should there be ineffective air control devices on the thermal unit. However, the 
presence of appropriate controls and routine air monitoring would reduce the risk associated 
with air emissions. Should air control devices fail, the unit would be shut down. Dust 
suppression measures and site access restriCtions would eliminate or greatly reduce any 
increased risk to th~ public or impacts to the environment during construction. This alternative 

93 t\lairl Street, Site l\o. 7-04-027 Page 26 
Feasibility Study Report February :2000 



, \ 

would result in a large disruption to the surrounding neighborhood, During excavation, 
installation of sheet piling may result in damage to surrounding strucrures due to the geologic 
condition of the site. The treatment process produces excess noise levels. 

Long-term Effectiveness and Permanence: Hazardous v,:aste would be incinerated, 
permanently destroying contaminants. Therefore. this alternative is permanently effective in 
the long-term. The site would likely be removed from the NYSDEC registry of Inactive 
Hazardous Waste Disposal Sites when groundwater monitoring showed the site to no longer be 
comravening standards. 

Reduction of Toxicity, Mobility, and Volume: The mobility, lOxicity, and volume of 
chlorinated solvent and petroleum contaminated materials would be permanently reduced. 

Implementability: The equipment needed to excavate the contaminated soil is commercially 
available. There are vendors \vho could bring a mobile treatment unit on site. The technology 
for the remedy is available and could be implemented. however, the excavation of the 
contaminated soil presents a significant difficulty due to its' depth and the lack of sufficient 
area available for working. 

Cost: The estimated capital cost for this alternative would beS713,532. The annual O&M cost 
would be $4,600. The present woITh value of this alternative would be 5733,448 using a 5 % 
discount rate over five years. There would be no furore land use cost, since contaminants 
would be expected to be removed and the site would be removed from the NYSDEC Registry 
of Inactive Hazardous Waste Disposal Sites, leaving it free for unrestricted use. 

ALTER.!."'{ATIVE 5 - Hvdraulic Containment & Chemical Oxidation 

Compliance ~ith SCGs: This alternative would treat all pesticide and petroleum contaminated 
soils to below remedial goals. Applicable chemical-specific SCGs would be met for 
contaminated soil. No location specific SCGs have been identified. This alternative would not 
contravene any action-specific SCGs. 

Overall Protection of Human Health and the Environment: This alternative would eliminate 
all likely exposure pathways by treating pesticide/petroleum contaminated soil to below 
remedial goals. It is therefore highly protective of human health and the environrnem. 

Short-term Impacts and Effectiveness: There would potential for \\.'orker exposure during 
excavation of the contaminated soil in the drywell area. This exposure could be significantly 
reduced through the use of dust suppression measures, proper decontamination procedures, and 
personal protection equipmem. Dust suppression measures and site access restrictions would 
eliminate or greatly reduce any risk to the public or impacts [Q the environrnem during 
construction. There is some risk associated with handling of the oxidizing agents which \vould 
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be reduced through implementation of a health and safety plan. 

Long-term Effectiyeness and Permanence: Hazardous waste would be oxidized, permanently 
destroying contaminants. Therefore. this alternative is permanently effective in the long-term. 
The site would likely be removed from the N)'SDEC registry of Inactive Hazardous Waste 
Disposal Sites when groundwater monitOring showed the site to no longer be contravening 
standards. 

Reduction of Toxicity, Mobility, and Volume: The mobility. toxicity, or volume of 
pesticide/petroleum contaminated soil would be reduced. 

Implementability: The equipment needed to excavate contaminated soil, install wells and 
construct the water treatment system and injection system is commercially available. The 
technology for the remedy is readily available and could be implemented. 

Cost: The estimated capital cost for this alternative would be 5230,063. The annual 0&1'.1 COSt 

would be $28,600. The present worth value of this alternative would be $450,903 using a 5 % 
discount rate over five years. There would be no furore land use cost, since contaminants 
would be expected to be removed and the site would be removed from the NYSDEC Registry 
of Inactive Hazardous Waste Disposal Sites, leaving it free for unrestricted use. 

ALTElli'iATIVE 6 - Capping wfPump and Treat 

Compliance "ith SCGs: This alternative would consolidate pesticide and petroleum 
contaminated soil in the drain area. Since a cap, in conjunction with a pump and treat system. 
would eliminate all likely exposure pathways it would prorect human health and the 
environment. However, applicable chemical-specific SCGs would nOt be met for contaminated 
soil. No location specific SCGs have been identified. This alternative would nOt contravene 
any action-specific- SCGs. 

O'ierall Protection of Human Health and the Environment: This alternative would eliinmate 
all likely exposure pathways by covering me contaminated soil and collecting and treating 
contaminated groundwater. It is moderately prOtective of human health and the environment. 

Short-term Impacts and Effectiveness: There would be potential for worker exposure during 
excavation of the contaminated soil in the drywell area. This exposure could be significamly 
reduced through the use of dust suppression measures, proper decontamination procedures. and 
personal protection equipment. Dust suppression measures ant site access restrictions would 
eliminate or greatly reduce any risk to the publ ic of impacts to the environment during 
construction. 

Long-term Effectiveness and Permanence: Long-term monitoring would be needed. The 
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source area would not be removed or treared. This alternative is not permanently effective. The 
site would remain on the NYSDEC Registry of Inactive HazardOUS \Vaste Disposal Sites as a 
Class 4 sire (sire is properly closed - requires continued management). 

Reduction of Toxicity, Mobility, and Volume: The mobility, toxicity, or volume of 
pesticide/petroleum contaminated soil would not be reduced. 

Implementability: The equipment needed to excavate contaminated soil, install wells and 
consrruct the warer trearment sysrem is commercially available. The technology for the 
remedy is readily available and could be implemented. 

Cost: The estimated capital cost for this alternative would be 5135,836. The annual O&M cosr 
would be 528,600. The present worth value of this alternative would be 5576,550 using a 5% 
discount rare over five years. There would be no furure land use cost, since contaminants 
would be expecred to be removed and the site would be removed from the NYSDEC Registry 
of Inactive Hazardous Waste Disposal Sites, leaving it free for unrestricted use. 

5.3 Comparative Analysis of Alternatives 

Compliance \\ith SCGs: The No Action and Cap/Pump and Treat alrernatives would nor meer 
SCGs since both alternatives leave high levels of pesricides and petroleum compounds on site. 

The VitrifIcation, Low Temperarure Thermal Desorption, Offsire Disposal, and Hydraulic 
Containment/Chemical Oxidation alternatives all meer applicable SCGs for contaminated soil 
since it would be treated to below remedial goals, eliminaring likely exposure pathways. 

Oyeral1 Protection of Human Health and the Em'ironment: The No Action alternative 
would not be protective of human health and the environment since high concentrations of 
pesticides and petroleum compounds would be left on site. The Cap/Pump and Treat 

.alternative would be slightly more protective since it would eliminate the likely exposure 
pathways. Offsite Disposal and Treatment, Vitrification, Low Temperature Thennal 
Desorption, and Hydraulic Containment/Chemical Oxidation would all be protective of human 
health and the environment since contaminated soil would be removed from the site and/or the 
pesticide/petroleum compounds would be destroyed. 

Short-term Impacts and Effecti"eness: The No Acrion alternative would cause linIe or no 
increased short-term impacts since no intrusive work would take place. All me remaining 
alternatives would involve some degree of excavation, although in Vitrification, Hydraulic 
Containment/Chemical Oxidation, and Cap/Pump and Treat the excavation is relatively minor. 
and handling of contaminated media. These actions could porentially impact worker health and 
safety, the environment, and the local communiry. On site thermal desorption would involve 
more extensive handling than Offsite Disposal and Treatment since material would be 
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stockpiled and processed for treatmem over a longer period of time. However. the use of 
engineering comrols would minimize and/or eliminate any" possible impact. The comrols would 
include air monicoring. personal protective equipment, and dust suppression measures. 

The Offsite Disposal and Treatment alternative would involve hauling contaminated materials 
offsite. This would involve a short-term risk due to possible spilling of contaminated media 
offsite. This could be mitigated by properly covering contaminated media and by establishing 
proper emergency spill response measures. 

The Thermal Desorption and Vitrification alternatives both utilize technologies that would 
create air emissions that must be treated. This poses a short-term risk should the air emissions 
comrol device be breached. This risk could be reduced through the use of air treatment 
devices, and establishment of emergency procedures to be utilized in the event of a release of 
air emissions. 

Long-term Effectiveness and Permanence: The No Action alternative would not be effective 
in the long-term since high levels of pesticides/petroleum compounds would remain on site. 
The Cap/Pump and Treat alternative would only remain effective as long as the cap was intact 
3.ild the pump and treat system was operating. 

The Offsite Disposal and Treatment, Vitrification, Low Temperature Thermal Desorption, 
and Hydraulic Containment/Chemical Oxidation would be effective in the long-term since all 
likely exposure pathways would be eliminated. This would be achieved by removing and/or 
treating the contaminated soil. 

Reduction of Toxicity, l\llability, and Volume: The No Action and Cap/Pump and Treat 
alternatives would not reduce the toxicity, mobility, or volume. The Offs ite Disposal and 
Treatment, Vitrification, Low Temperature Thermal Desorption, and Hydraulic 
Containment/Chemical Oxidation alternatives would reduce the toxicity and volume of material 
contaminated with pesticides/petroleum compounds by destroying them. 

Implementability: The No Action alternative would be the easiest to implement since no 
construction would be necessary. The Offsite Disposal and Treaunent. Hydraulic 
Comainment/Chemical Oxidation, and Cap/Pump and Treat would also be easily implemented 
since neither alternative requires specialized equipment. Thermal Desorption and Vitrification 
are slightly more involved due to the equipment that is used. 

Cost: A summary of the cOSts are presented below. The costS are the presem worth based on a 
5% discount rate over five years. A five year period was chosen since operation and 
rnaimenance, \vhich would consist of ~oundwater monitoring, is expected to end in that time 
with the exception of Alternative 5: which used 10 years, and Alternative 6 which used 30 
years. 
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6.0 RECOiV1]\'1EI'I-nED REi\fEDIAL ALTE~'i.-\ TIYE 

6.1 Basis for Recommendation 

The NYSDEC has performed a development and evaluation of remedial alternatives based on 
the guidance provided in 6 NYCRR Part 375-1.10. Based on this analysis, the NYSDEC is 
recommending Hydraulic Containment & Chemical Oxidation as the preferred remedial 
alternative. 

6.2 Conceptual Design 

The implementation of the remedy is discussed below in general terms. The remedial design 
(RD) will address the components of the remedy in detail. During the RD it may be deemed 
appropriare to modify various components of the conceptual design to best accommodate me 
treatment unit and associated equipment as well as potential future development at the site. 

The conceptual design of the selected remedy includes the follo\'./ing components: 

• Excavation and disposal of contaminated soil around drywell 
• Construction of injection wells/infiltration galleries 
• Construction of extraction wells and treatment system 
• Backfilling Excavation 
• Groundwater Monitoring Program 

Excavation and Disposal of Contaminated Soil Around Drv\vell 

The area surrounding the drywell on the 89-91 Main street propeny which has been identified 
as cOntaining pesticide and petroleum contamination would be excavated to a depth of six feet. 
Confirmatory samples \vould be collected on the walls and floor of the excavation to insure that 
all contaminated soil above remedial objectives was removed. Contaminated soil will be m~ated 

on site and/or disposed of offsite as appropriate. 

Construction of Injection Wells/Infiltration Galleries 

Infiltration galleries would be constructed, in each of the remaining areas of concern, as 
necessary to facilitate application of the oxidizing agent to the contamina,ed subsurface soil. Ii: 
is anticipated that injection wells would also be necessary to properly distribute the oxidizing 
agent to the lower portion of the conraminated subsurface soil. The infiltration galleries would 
consist of an excavated area directly above the area of subsurface soil which would be filled 
with gravel. to allow for rapid infiltration of the oxidizing agent. The injection wells would be 
constructed with materials ame'nable to the oxidizing agent to be used and would be capable of 
injecting the oxidizer under pressure. if necessary. 
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Construction of e:maction \V"ells and creatmenr svstem 

Groundwater extraction \'lells would be constructed in order to create a hydraulic zone of 
conrainment large enough to collect any leachate produced either during treatment of the 
contaminated soil as well as the narural groundwater flow in the areas being treated. The 
extraction well(s) would also be connected to a treatment system which would aIlo\\! for the 
removal of residual contamination by additional oxidation, carbon treatment or a combination 
of the two. In the event that hydraulic containment could not be achieved, alternative methods 
of groundwater control would be evaluated such as physical containment (i.e.. slurry wall. 
grout curtain, etc.) 

Groundwater Monitorin2: Pro2:ram 

Despite the high concentrations of pesticides and petroleum products in subsurface soils, the 
groundwater has remained relatively unirnpacted. This is due to the relatively low solUbility of 
the contaminants of concern in water. It is anticipated that the levels of contamination in 
groundwater would auenuate once the source of contamination, the subsurface soil, has been 
treated. To be sure this occurs, groundwater samples would be collected from impacted wells 
and analyzed for pesticides, YOCs, and SYOCs. Following implementation of the selected 
remedy the site would be reclassified as a class 4 (Properly closed -requiring further 
management). The site would be periodically evaluated to determine whether a change in 
classification (i.e.,. delisting) on the Registry of Inactive Hazardous Waste Disposal Sites was 
warranted. 

Table 4 
Summary of Remedial Costs 

Alternative Capital Cost AnnualO&M Present Wonh Cost 

1. No Action ISO 50 50 

2. Offsite Treaanent/Disposal 51,828,754 54,600 51,848,760 

3. Yitrification 51,197,377 54,600 51,217.293 

4. On-5ite Thennal Desorption I 5713.532 154,600 5733,448 

5. Hydraulic Containment \vl 5230.063 528,600 5450,903 
Chemical Oxidation 

6. Capping w/Pump & Treat I5135,836 I528,600 5576.550 

93 Main Streec. Site No.7-()+.on Page 32 
Feasibility Study Repon Februa....y 2000 
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TA3LE 3
 

GROUNDWATc:R SAMPLE ANALYTICAL Rc:SULTS
 

93 MAIN STREET 

Locatiorl 1.0. 

S~mpl~ 1.0. 

MSG?10WG 

/.fSG?10WG 

I MSG?S3J9WG 

I MSG?Sam'IG 

I Wat~r 

I 11105;93 

I MS'::;?Sa~2','iG 

I MSG?Sa~2'o'1G 

111~;i'd 

I MW·l 

I M5·931201·,\!WI 

I· 12.'01,93 

!AW.2 

, I.IS·9312~1.\I·.·12 

12.'01..3 

Uni~ Criteria' 

Volatiles 

I 

~..:e:~ne 

1.2·Dic.-: I: r:J!!:.,a:1e 

:'!:1:!ne 

~_."lc:;:~1.2·?entancne 

i e:ra:';l::ro'!~"~r: e 

Tolu'!n~ 

Cnlcr:lo-en:!!ne 

=tMyt::~n:'!,'~ 

X~1erle (t.~l:al) 

I Semivola:iles 

2.~-Oic.loo,lor:'l;'lne~ol 

;\la;:ht."a:-en-e 

2~~I'!!:1~1na ;n:hal~n! 

I I.1G,'_ 

I L!G.1_ 

I UGiL 

I UG~'t 

I L: ..... ,
'" 

I LiG,"!. 

LiGi\. 

Li~,"!. 

Li-'"'-

LiGi\. 

LiG,\. 

LiG.'1. 

I 
I 
I 
I 
I 
I 
I 
I 
I, 
I 
I 
I 

5J 

05 

l 

~J 

5 

5 

5 

5 

5 

5 

10 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

N'; 

"....... 
NA 

N~ 

N~ 

N":" 

~ ..
'" 

N-'" 

~', .... 

N;' 

........ 
,..,..... 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

N'; 

N'; 

N;' 

N-" 

N-" 

N-" 

N-" 

N;' 

N-" 

N-" 

N'; 

NA 

I 
Ie 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

5 :J 
I 
I 
I 
I 

I 
I 

I 
I 

'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

NA 

N,; 

cu.'\. 5 ,..
"' ... 2 

?:ST 

a::J~a·5joo!C 

:Jeta·3i-1C 

~~I:ae5~C 

;;amma-:;HC (Urlcane) 

IH~:l:i1~"":lcr 

':"Idrin 

:-ie~:a~r:lcr ~;:.oxi=~ 

. 

I 
! 
I 
I 

I 
! 

L'·:3£"L 

LiG;L 

Li~ .,\,,;,'

\'-1

"'''''
:':C;L 

LiG:\. 

L:G'-L 

\.:~:L 

,.- . 
'-';. 

I 
I 
I 
I 
I 
I 
I 

001 

a o~ 

cO~ 

0.05 

~ G": 

oCJ 

:u 
: ':'J~ 

I 
I 
I 
IC 
I 
I 
I 
I 

75·:0 

Ie 
Ie 
IC 

)IC 
IC 
I 
I 
\ 

0.5~ ~C 
0.5~ ~C 
0.95 ::::::?c 
=.; ~C 
1.0 =::?C 

0.80 I 
IC 
I 

0.C5; 

O.li 

o I~ 

.:.3 

022 

0.2~ 

0.1: 

oc:: 

:) 
-=:>C 
1C 
~ 
J/. 
I 

-:>C 
j 

0.15 

O.I~ 

0.'; 

I 
""")j 
"")! 

I 
I 
I 

~! 
I 

:"':'~"'- ;J 2 

~'·3.'- I I I C i: I C :J I 
'-":;.'~ 0 J 

,',.. ,... ....:. :-J 
U:;;'_ 0.2 

""-'1 
",~..... 

~G;L 

L'G,l 

C 05 

0 1J5 I 
I 

I 
I 

•• T,O.G.S 1.1.1 (Revised June, 1998) Cri:eria. 

Only detected results reported. 
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TABLE 3
 

GROUNDWATER SAMPLE ANALYTICAL RESU~is
 
93 MAIN STREET 

Location 1.0. 

Sampl~ 1.0. 
I MW·J I "''11-4 I MW-O , ,',t','/-a 

1/<15.931202....1'113 IMS-931202-MW.£ I .'.IS.BI201,\lWSI /.lS·i3120t,·,t','dJ 

Matrix I Water I V'Jt!r I Wa:e' I V:~:!'r 

Oate Sampled I 12102in 12.'02193 I 12:01:93 ! ~210 1193 

P.1rar.1eter I Units I Criteria' I I I ·JU.::> 

I 
Volatiles I I I' I I I 

i":'.:et~r.e I UGJl I So I I I 2.: I 21 

Il.2.0 ic.."oroe!/1ane I Uc.t I 0.5 I Ie 7~ -=::>c ~J ~ 
5en:ene UG.1. I 1 I IC 5~ "jC 7' -..., 

./ 

~.1.1e~'1·lf-2.?en[anor.e UC.·l I so I 2: I 22 

Te:rac.'1loroe~'1ene 

Toluene 

I 
I 

UG.l 

UGlt 

I 5 

5 

I 
I 

C 
c 

23 

73 

-=:?C 
~C 

J~ 

g; 

-..., 
./ 

~ 

II 
Cl"\io:o~enzene 

:fi"l)toen::ene 

X'fene (tolal) 

Semivolaliles I 

UGiL 

UG,1. 

UGiL 

I 
I 

5 

5 

5 

I C 
C 
( 

n~ :)C 
110 jC 
5.30 ::)C

I 

12'J 

12':! 

e5J 

:2--..., 
./ 

") 

2.~-Oic11loro;:Jhenol Uc.t I 5 ( 1~:O ::>C lCCO ") 
Na~~:'''at~n~ Uc.t I 10 C 1~J ~C 5~ "") 
2·M~:'"':~ina~h:''''al~n'! UG.t 12 I 27 

2.~.5. Tric.'1lor::;:Jher.ol Uc.1. I 1 C I~O :::>C 12~O ~ 
I?~:'1:ad1lcr=:l"l':!ncl I UGi'_ I 1 C 25 ~ 
:lis:2-:~,¥M~y1);:Jhlhalate I UG.1. I 5 J 5 I 
I PEST I I I I I 
al;l~a-3;;C I UGA. I 001 I I 
:le:a-3HC I UGo1. I O.O~ I I , 
:-e;:a-3HC I UGL I o.o~ I I I 

l;a",..,a-3HC (Lin~an~) I UG1. I 0.05 Ie ;~ ::>C 75 ") 
~~::ta:.~Ic:r I Uc..... I oo~ I I I I 
1~ldrin I UG' I I I I 
IH~:ta:~j.::r ~:Joxj~~ 

I=n~csd!an I 

I)'e;:.c., 

I 
I 

I 

UGi'_ 

Ur ,
-"~ 

IJG.,

I 
I 
I 

oOJ 

5J 

r -- •.. ,-l..i-

I 
I 
I 

I 
I 
! 

I 

I 
Ie ~3 

I 

I 
::)( 72 .......... 

.,..), 

-
02 I. 

I-,·~..,' UG.:' 

03 I 
UG." 5u I 

':.~·~CQi I UG,1. I 0.2 I I I I 
:~crin ~~~one 

I Uc.1. I 5 I I I I 
a!;na-Chlor::ane - I UG".. I oC5 I I I I 
;ar.1;;;a·C:"lJorcan~ I UGi"" I oC5 I I ! I I 

If. '. T.O.G.S 1.1.1 (Revised June. 1998) Criteria. 

Only detected results reoorted. 
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TABLE J
 

GROUNDWATER SAMPLE ANALYTICAL RESULTS
 

93 MAIN STREET 

Location 1.0, I M~·'·J MW-l MW.o M""-SI I 
Sample 1.0. I MS·931202~\IWJ 11.15.931202-10.11,'1-11 M5.9312Cl.MW5/ MS·9312~1~·.IW5:J 

Ma:rix Wat~~ 1t"~t~r Wat~~ \'J~ :!'rI I I 
Da:. Sampled 12'01193 12.'~2193 1ZIO 1,93 I 12iO 1/';3I I I 

Units Criceria'P.n,meter D~?I I 
H:R3 I I 

D,::.a",,·~a UGo'L 0':": 1.i ~.5I I Ie -.., C ~I 
2.~·O I L'Gt 50 I I I 

M~lalsI I I I I 
~:ur.'linl,;m Uc;,l 1720 213 12~0 152I I I I 

II
 A:s.~:c UG.·L 25 -1.1 ';.2 130
I I I 
Saner.> UG.1.. 1000 75.5 53.9 lC~ 11-1I I I I 
3eryi:ium UG.'L JI I I I 
Ca:::ium USA. S;J:J 1Q6CCO 1,2:;;:0.:J 121000I I I 
Chromium UGi1. 50 J.5 0.72 J.-I 1.-1I I I I 
CcJCi!: U-· 9.1 11 J 10.38.I ....- I I I I 
Co;:;)e, t:Gt 2CO 2.7I I I I 
~ea: UG.·1.. 15I I I I I 
.\1a;nesium Uc;,t. J5'::00 15:.Yj 16000 23:'C~~ 2230-0I I I I I 
:"1a."'l;ao"'lese UG.1. 75-J 502 177;) 175.:JI I I 1 I 
:~~~~::.J:"'I U:i.1. C.7I I I I I1 

I:--:i::~el U-· 100 1 5 :12 I .•I '-"'- I I I I 
I?Ot2ssi'..:r:"I C'-' :: ::.J 273·: ~ 5-::'~ ;':":J 

.... 
5e:enl:';r:"\ UG.1. 10
 

Ii I I I I I I 
I I I I I I 

5:clur,"\ U-'....- 20COO ,;~Co J.-I5CO ::1C'J :tt ..... ~--'·0 
II I I Ie ~C ~C 

Va"',a.~:'.,;ioi I t.:"-, , 5.5 5..: 39'-"- 2.2I I I I I. 
IZI:l~ UG.1. 2000 25.3 10.0 25 ~ ~7.JI I I I I I 
:'~:-:.i~e 2t;O 120UG'I I I I I 

'. T.O.G.S 1.1.1 (Revised June,19gB) Criteria. 

Only detected results reported. 
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TAgLE 3
 

SOIL SAMPLE ANALYTICAl RESULTS
 

93 MAIN STREET 

I 

p aram!r~r 

LOC<lcion 1.0, 

Sample I,D, 

Ma~rix 

Date Sam;>led 

I Units j Cri:HiJ" 

I 
I 
I 
I 

I 

MSG?S310 

MSG?S310 

S"il 

11/0);.3 

I 
I 
I 
I 

I 

MSG?S32 

MSG?S,,2 

Soil 

11102.'03 

I 
I 
I 
I 
I 

I 

MSG?S320 

MS(;?S"ZO 

Soil 

11:0.::>3 

I 

I 
I 
I 

I 

~~S~?S32Z 

!.~S:;?S32:! 

Soil 

11:0':"93 

! 
I 
I 
I 

I 

,I,lS:;?5:.:! 

MS~?S=~.! 

5"il 

11:0; ';! 

i 

I 
I 
( 

I 

Vol.tilH 

1-" '~'e - -gn'_I.le.............. 

=:·";il.~~n:~~! 

IX'lI~I"l~ (:o:a!) 

Semivolatiles 

1.2.~· Tric."(crot)enz~ne 

~':a:~l,...alan~ 

2·.\.1~ :l"yf."1a ;:h[;'1ai~n l! 

2,~,S· iric:'\I:lro;>hencl 

...\:~na~h~"'\~en~ 

":-:-":l~:";::::~'!:-::ll 

rh..:cro!ne 

_;:I:"\~nan:.-.r-en~ 

":";"\~::ra~o!n~ 

I ,-,-··_'~_c· .. c. __ · _ 

UG,:'<G 

I 1J·:;.. i<G 

I 1.:-"'\"J,,,,\\oJ 

I V- •. -U.I''\,I..J 

I 
I UG.~'G 

I UC;;t<G 

I I.:G:;':C; 

I UG:KG 

I I,;G::'<(; 

I U,-··,..~.I"\..:J 

l":;':"KG 

I UG:KG 

I WuiXG 

I I,;';;,,,G 

I \.:- ..'",J. :'\-1 

I 
I 
I 
I 
I 
I 
I 
I 
I
I 
I 
I 
I 
j 

1~O 

liOO 

53:0 

1~0 

~oo 

13'::00 

33.:CO 

lCO 

~iQ::O 

SCCCO 

100 

5CCCO 

SCliCtJ 

5CWJ 

Ie 32(;" :::>: 
Ie 1;:CJ ::::>: 
Ie 1",:OCO .::>1 
I I 
Ie 2.:CCO .::>: 
IC 3aeeO ::::>I 
IC .1 ;CCCO :::>1 
IC 70CO :>1 
I , 
I 
Ie 25CO ~l 
I I 
I 11::0 1 

I ! 

3? 

.:5 

~:) 

5J 

I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

"...~ 

N~ 

,'JA 

"...~ 

NA 

~~ .:.. 

~ .' ~ 

1'-:",,.. 

NA 

N"

N...\ 

,-.;.:. 

N':' 

~. 

'I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
, 

:..:. 

" 

:5 

7;': 

i:: 

I 
I 

L:~.::-\'::; ;;i':; ~.:. 

UG"G 5:CCO 110; N'.... ~ ~-:.:. 

1,;""', ;.J ...... '-,1 5::";C>:; NA 1 :-;.: 

U,-···· 
'-'.~....., 5CS'J,j 37 ! ~..:.. 

L:- .. -'..,· ..... v I 22~ f\.'';'' ._.~ 

U':;"Kv .,:-x! r-;.:. :'.,J 

CG,KG SeOGO 71:;0 r-;.:. ::" 

15~.i:::(~::!uo(ar:.:''''~,''':e lJ~.".\.G 21': NA =.... 
-~ 

L··~.X3 1:;.:. ~..; .:.. : , . 
L'~:~:' -:~ r-;.: :-:..~ 

L'G,"",':; 

-.; ....~ ..J 

:3:?:.J 

1" 
II '2": I , N'.... 

1'':

; 

I C: 
: ' . 

7 :. 
~':G,'r<G :.:~.::O [ 2Z-J 'I ,.... :.:' 

i 

?::ST 

U,... •. 
.,jl."\.·..., 

L:-'" .,...
...;J.:"\-",J 

L'G'-:G 

UG,r:~ 

'1" 
:?~O 

3:·: 
c,J 

I I 

'. TAGM ~a46 (Revised A;:1ril, 1995) CriteriJ. 

Only detected results re;:1oned, 

------!~ • Concentration exceeds Criteria. 
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TA3LE 3
 

SOIL SA,\1PLE ANALYTICAl RESULTS
 

93 MAIN STREET
 

Location 1.0. I MSG?S310 MSGPS32 I MSG?S32~ I MSG."S321 I MSG?S3.i.! 

Sample 1.0. I MSG?S310 MSGPSaZ MSG?S32~ I 1'.!SG?S31Z I ,'.! SG?S3.i3 

Matrix I Soil I Soil I Soil I Soil 
, 

Soil 

Oa:, Sam;Jled I 11103193 I 11102198 I 11/0J.'H I 111C.!.·H I 11:0~';3 I 

?;ar:Jmel~r 
Units I Criteria- I I I I I 

."olass'''.... 

Metal' I 
MG,'KG 

I 
I 

I 
I .i~~ 

I 
~Z.: 

I 
~.,' ~~ 

I 
I N~ 

I 
I =:2 

I 
I 

Sel~r:iu:':1 ~!G;"G I 2 I 1..3 1 ~ I :-;'. .., I 
Sji'.,~r 

ScC:our:! 

I 1.:Gr.",;:; 

I.IG::-:G 

I
I 

I 
I 

R 

522 

I R 

623 

? 

2"~-

I 
I 

.. ,".., 

.....~ 

I 
I 

.=1 

2:~ 

I 

\/anaCium ~lGiKG I Is,; I 1;.2 33.2 15~ I to> 
,~ I 15 j 

I 

Zinc I I.IGrt<G I 2') IC ~~ ::>IC ~16 :)C 6;.3 ""j NA Ie 5J J ::?l 
ICyanic~ I MG;t<G I I 0.70 0.92 I 0.12 I 110'. ~ I o:J 

j
 

• - TAG..., ~046 (Re";sed April, 1995) Criteri3. 

Only detected re","l!" ,..nn"~'" 
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, .--_. 
TABLE 3 

SOIL SAMPLE ANALYTICAl RESULTS- 93 MAIN STREET 

" I Location 1.0. T"ST PIT 1 I TEST PIT 1 TEST PIT 5 I I 
Sample 1.0. MSTP1AS; MSTP10W I MS·ga1210.T?5I I 

Matrix Soil Soil SoilI I 
Date Sampled I 11/13193 I 11'13:93 I 12110:93 

,I Units Crit~ri3· 
P~rameler -- I I 

, I IM.. tals II 
.::J:::=ass;ur:1 I ~:G"'r\G I I sn I 5~a I 57S 

M'::;:t<G :2 ,.
Sel~njl.:'rn I I I 
Silv~r MGiXG 0.53 0.53 RII I I I 
5~c;um 1.!Gi'KG :FJ J17 .:6;I I I 
Vanacium I '.!GiKG 150 j 21.1 I 20 ~ I K2 

Zinc MGiXG 20 151 1~5 1;':II Ie :::>/C -- C -..... 
Cyanice MGi'",G ~ R 0.50I I 

II 
q
 
q
 

II
 
II
 
II
 

d
 

II
 
It
 

:11
 

it • -TAGM ~046 (Revised April, 1995) Criteria. 

Only detected results reported. 

~ - Concentration pr""eo5 Criteria. 
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TABLE 3
 

SOIL SAMPLE ANALYTICAL RESULTS
 

93 MAIN STREET 

i 

.1 

-
I 
I 
I 

I 

?;r:lm·~ 

Location 1.0. 

Sample 1.0. 

Matrix 

Date Sami'led 

I Uni:S I Cri:eria' 

I 
I 
I 
I 

I 

n::ST PIT 1 

MSTP1ASE: 

Soil 

11/1S/9S 

I 
I 
I 
I 

I 

i;ST PIT 1 

MSTP10W 

Soil 

11113:sa 

I i;ST PIT 5 

I MS·9S1210·TP5 

I Soil 

I 12110/99 

1 

i 

r Vola:ile! 

I!.I~~:"lyl~~O:!=r:~e 

I 
I L'GiKG 

I 
1=0 

I 
I 

I 
I 

I 
I 

lC:'1IC::;:=~ I U\3iKG 17CO I I I 2~0 

.j ;tr:~l~en=e I UGrr(~ I 55\l0 I I 1 250 

Ixr~n~(t~3l'l I UGt"G I 1200 I Ie 2500 ...... 

--I 

1 Semivolatiles I I I I 
~ .2.":~i~tren=~ne I UG.1{G I J-:co I I 

' .. 
..;:'?\~-~:!fTe 

~. 

.. f.h;t:'l:~~len:? 

I UGtr(G 

I Uc;..r:.::; 

I 
I 

13000 

35":00 

I 
I 300 

I 
I :6eo 

:.":.>Trt:::loro;:lhenol I Ue;,r:G I ,co I I 
,~:~r.a;j~n:? I UG/KG I ":Iceo I I 
l.:.:er.a~ne I UGr"G I 5\lOO-o I I 
1":·Ni~~CI I UGlKG I 1;)0 I I 
IFlue~:>!' I UGKG I ~cco I 1 
I?:'ler.a==U-'e'n~ I UG,KG I S:OCO .~ 

~, I I 
1':':'1~=:2"~ I U-"r:\.;J.~.., I 5\lCCC I I 
iCa~~ I U-··"""l"\\,,1 I I I 
lo''''-=,1;n:~:at~ I UG.K~ I 3t~'~ I I 
I 
VI:..:o:a.""':::le~'! I UGKG I :wCCO 2~0 I 1;·J I 
I'~-,...~._. e. I U;:;~";~ I sveoo 33C I ..:C;) I 
I;~::.!..~:'::-'r'!;iht..,alc:e 

13.~a lanl:'1race"" 

! UG.XG 

L:G.KG 

I 5CCCO 

22..:. 

I ~2 

130 

I 
I 1~0 

I 
I 

UGt"G ~OIJ 

UG.~-:G 5VOC·J 160 I m I 
UGXG 

U'::;,~-\Ci 

22~ 

22..:. 

IC 
1":;) I ~J I 

C3,",,3 5 ~ IC 
UG'-I'~::; 33:;;,J 

U-"\.:' ~...:: 1~ I I 
L',:;.;":G 5~CC': 52 I ''=0 I 

I P::ST I· I .. 
U~,....: ..,..,-.j 110 I I 
UG.X:; 

U- "' ·..,.,r,>..;J 

2:'J 

3eO Ie ":JO 

1
::>1 C 2500 

I:> C ~500 5 
I 

UG.'l-;:; 60 I I I 

.. i AGM ~046 (Revised April, 1995) Criteria, 

Only detected results repor1ed. 

c==:> . Concentr.a:ion exceeds C~iteri2. 



TABLE 3
 

SOIL SAMPLE ANALYTICAL RESULTS
 

93 MAIN STREET 

I 
Location 1.0. 

Sample J.D. 

i 
I 

T"ST Pli 1 

MST?I~S: 

I 
I 

T"ST PIT 1 

MSTP10W 

I T"ST PIT S 

I IoIS·9aI210·TPS 

I M3triJ 

Da:e Sampled 

I 
I 

Soil 

ll1lal9! 

I 
I 

Soil 

1111!.'93 

1 
I 

Soil 

12110193 

?Jr~mll!ter I Units I Criteria' I I I 

...,~,ta=:·:10( 

PEST 

UG."G I Ie./) Ie ':5co~1 Ie 22CCO -~ 

.:.:c:~n UG.X~ I -, Ie SJll ~I Ie ~5000 
....... 
-'. 

~~':3.:."':lor e::c.:~~ I UG.~-<G I 2'J I I I 
:n~osulfan I I UG.~-<G I ;00 j I I 
.J1~I~rin UGi"G I - IC 620 ::>1 Ie :;IOOll ....... 

-'-~.~··OO= 

,,:lcn" 

UG.""G 

Uc;,XG 

I
I 

2100 

lCO 

I 
IC 6S0 

I 
::>1 

Ie 3:;OG 

Ie 1:;000 ---....... 
~ 

:nC::Jsullan II 

~ ..£·.(lOO 

IJ-"u"f'\\J 

I UGi'r\G 

I 
I 

;Cll 

.2;Cll 

I 
I 2900 

I 
I 

I 
IC 5:;000 -' ~ 

"~C:::Jsul!an sul!a:~ I UG.:<G I leeO , I I -~ ..£·.(lOT I IJGfrCG I 21::0 IC ~:C<J ~I IC J.200ll 
~ 

::i~:in al~ehy:~ I UGr."G I I I I I 
a:,ha·CnlorC:ane 

;a~~a-Chlo~2:".~ 

UG:"G 

I UG.XG 

I
I 5-:0 

I 
IC 

2JOOO 

21000 

I 
~IC 

S5\JOO 

~5000 

I 22CCCO 

') e 230000 -...... 
~ 

I 
I H"R3 I I I I I 
2.':.5-T." (Sil'~(l 

I' .-_.-.j-I 

I UGI",G 

I U-"\.:·"~U 

I
I 

iC'J 

G:ll 

I 
I 

n 

23~ 

I 
I '. 

I 
I 

SOO 

19l1 

Metals 

I .... 
1""'\"';~ln\,;::1 eas·J 5520 777ll 

l~r:h.~::.,y I 1.!G;t<G I I I I 
!.:.:senic I t..~Gi:"::G I 7.5 I 0.0 I 5.1 IC 19.1 ..... ' 

~ 
I. .I',anu="" I MG.':"G I 3:JtJ I 6:;2 I 53.3 I 51.2 -15~rythum I MG.XG I 0.15 IC 0.":0 ::>1 C 0.)",: "')e O.~3 

l':a::r:"lI~r.1 I ,'.IG;!-:G I 1~ I 0.31 I O.il I 2.2 

I-a'· .",....;,,;;,-, .. 

i·--r,,",, -_ •. .., .•11,;••• 

I:~Ja,: 

I"'-'-~· -..... __. 
I:::~ 

I,-eaj " 

I t~·-t··r•• \,,;)o':'\U 

I :.~':;::":G 

I I·.~G!:'-:::; 

I ~.~~:KG 

I .,,-.,,,.. ;..,:/ ..... ...., 

I II-··~-
.... ..,.Z"\\",J 

I 
I 
I 
I 
I 
I 

:c 

:;u 

25 

2-:C'J 

I 
I 
I 
IC 
IC 
I 

2l;~'J 

i 2. 5 

32 

JU 

2iJ:Z:C 

153 

I 
I 
I 

~IC 
~IC 

I 

2;-1CO 

at 

ao 
3J3 

13::';0 

';3 

I 
I 
I 
~C 
:)C 

I 

1~:';CC 

132 

7.": 

32.~ 

l~':'~C 

113 

..... 
-,. 
-...... 

-'. 

!.\!..J;nesl\.:r."\ I ~.~(j:KG I I 027·" I n2'J I ~a90 

1·I.. t..J~;ar;~s-! 

I·'.. l~t::~("( 
l:-,;,c·<~1 

I I.!-:;.XG 

I ~.fG;"r\G 

I "-"G.... 'oJ'''' 

I 
I 
I 

o 1 

13 

I 
I 
IC 

E;:,J 

,.;. i 

I 
I 

~Ie 

~13 

17.5 

1 
Ie 

')C 

~5J 

0.17 

16 ~ 

....... 
~-~ 

'. TAGM ~046 (Revised A;:lril,1995) Cri:eria. 

Only detected results reported. 
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T';3LE J.
 

SUMMARY Or D:::TECTED ANALYTES
 

93 MAIN ST. 

Loca:ion 1.0. 

S.mplt 1.0. 

M·...,.:>' 
MW., 

MVJ..J5 

MW-5 

MW.J~ 

MW·; 

~.~.:_. -:;3 
t.~·,·J -3 

~.~ ".; -: 3 

.I.~ ',',.; 
Mat'ix \'Ia!-er Wa:~r WJ:t' "'J J:~'" \'IJ:~" 

, 
I oal~ Sa",p1e= 0>129:99 0;:29;99 09i29:99 C;:29'3; 0; '~;';; 

II?aramtt~r 
Uni:.s Cri:tri.l' 

?~sticides 

IJ-:l:a·3"" L:G.'.. a O~ 

1'::~'ia-5HC UG."... oc~ 

l;ai.1r:'\a'5~C (Lil"l'-::a:;~) L"::;' '.. 005 

J ~e:ltacolor e::CI;.:-e L: .... "'..... oOJ 

IQ;~f=.,n wG·t O.O~~ 

i  .I =nc.,~ w~'..... :-~J 

:'f'Icrit'\ ic.et~H"~ l:G.t. 5 0.51 1.0 'l.l ; 

Ia~:Jha·Cl'\lor=a,'e u..... ,..... 005 

I;arnma·C~lor::a.,,! UG.t cos 

I H~rb,icid-es 

[:hcam:Ja L'G1. O.~ ~.. 
~ 

12..:.5-i? {511v~l) we.'.. 0.25 ~., ~ 

[V.S.T U-,....  35 ~. ,~ ~.35 

"·New York State Department of Environmental Conserva:ion.199S. Division of Water Technic.al and Op~r-a:ional Guidance Se:ies (',.~.~). 

Ambient Water Quality Standa:ds and Guidance Values a:;d G:oundwater Effluent Limitations. June. Class G:... 

Only detected results reported. 

~ • Concentration exceeds Star.dard or Guic3nce Value. 



TABLE 3
 

SUMMARY OF DETECTED ANALYTES
 

93 MAIN ST. 

Location 1.0. MW·l0I 
'Sample 1.0. MW·l0I 

Matri. Wat~'I 
Oat~ Sampled I Og/29J9g 

, ?JrJmet~r Units I Criteria'I I 
Volatiles I I I 

;".:~:cr.~ UGL 5JI I 
CI"1:or:!o::-=-; UG".. 7 I J 

: .2·0IC.';~:::'!t.~an'! UGL 05I I 
\'e:n'll ::n·ti Ke:on~ (2·3ulanone) UGit. 50 I 
3~r::!~~ UGiL tI I 
.:.:..t~~'if·2·?entanon:: UGiL N'II I I 
i e:;,a:"=cr:l~:~e:1'! UGIl. 5 I 
Toluer:~ UGiL 5 

• 
II I 

I
IChlorO:H!r..:en~ UGIl. 5 

=:n.yt:r!r'~!:'1e UGit. 5 I 
Xylene (to:al) I UGil 5 I 

S~miyolatiles I I I 
?:1!noi UG.... 1I I I 
2·C:1lo::::;,e:",.ol I UGiL 1I I 
1,~:c.~:r.:,:)en:!,,~ I UGL JI I 
2-.'.Ie!..,,,":nenol (o-::eS;J:) UGil 1I I I 
~,·..~e~:1·,~jnenoi (;><res':'l) I UGL 1I I 
2..:·0i::,,,;cr:J;:henol UGL 5I I 
2.':·D':':'I'!::¥phe~cl UGIl. 5.:lI I 
Na:Jr.::-.ai~r'I~ I UG".. 10I I 
2.":.>T::c.,loi.:;l":encl UG".. 1I I 
;:J'!n:2=-J\Jr:J~henoi UGt. II I I 
?ne;'12;,:.,r'!n~ UG'l 50 2I I 

UG1. 

UGL 

UG.".. 

UG'l 5J 

:; el"!::( 3;a:1::ti2:«!r:~ I UGi'_ aC.J2I i 
ICht"".,S'!:':~ U~, OCC2Uo_I I I
!::is~2·= :.... ·!~:'\exl!~:~:.iala~~ I 'UG.'l 5I I 
13e~~=(:; )::ucra.':nene UGi'_ o CG2I I I 
3~r::~(2;:Jyr~:"\'! UG.L ~~aI I 

Pesticia"s I I 
a:~r.a·=;';C UGi1... 001I I 

• -New York State Department of Environmental Conservation. 1995. Division of Water Technical and Operational Guidance Series (1.1.1). 

Am~ient Water Quality Standards and Guidance Values and Groundwater Ef.luent Limitations.'June. Class GA. 
f"'_1 . ....l • 



TASl...:: 3
 

SUMMARY OF DETECTED ANALYTES
 

93 MAIN ST.
 

Lo~:ion I.D. I MW·10 

Sam~l~ I.D. I MW.l0 

Matri:r Wa:~r 

Dale Sam~l.d 09:29:99 

Parameter I Uni~ I 
Criteria' I 

Pesticides I I I 
~:a·3;'<C I UG,'. l DC: IC oC5 :::> 
cel:a~5HC I UG.'L I 0.0: 

;amr.'lc~3HC (Ll:"",:an!) I UG..'L I 0.05 I 
He;):ac~lor l!;:e;ll:! I UG.t. I 0.03 Ie oc;: ::> 
Diel~"n I I.:G!L I O.C~ IC 0.27 ::> 
=n~.;n I UG.t. I "0 Ie 0.15 ::> 
Enerin ketone I UG.1. I 5 I 
al~ha·Chlor=a". I UG.'.. I 005 I 
gamma-Chlo:-ca."'le I UG..... I 005 I 

Herbicides I I I 
Dic:.am~a UG.1. I 0".
2...I.5oT? (S;/v••) UG.t. I 0.25 I 
2...1.5-"j I UG.'.. I 35 

• ·Ne ..... York State Department of Environmental Conservation. 1993. Division of Waterlechnic:.al a:1d Operational Guidance Series (1.1.~). 

A:nbient Waler Quality Standards and Guidance Values and Groundwater Effluent Limitations. June. Class GA. 

Only detected results repor.ed. 

c==:::> .Concentration exceeds Standard or Guidance Value. 
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TA8U: 3 

SUMMARY OF D:::TECTED ANAL YTES 

93 MAIN ST. 

Loc3tion 1.0. 3H""t BH-<lt 3H-oZ 3H-3JD 5.";~~ 

Sample 1.0. 3H·l [13·.2u·) 8H·l (4'~') 8H·2 (2·..Q SH·JI) (S··10·) 5.-i~ (~'-3'i 

M3trix Soil Soil Soil Soil Soil 

Oa:e Sampled 09/2J19~ 0~I2J199 O~;2J:S:l 09;23199 C;·2;.S; 

r ?uame:er 
Un;:5 I Cri:eri3' 

a::;t1a.3;-!C 

Pe5:icid~s I 

I UG:~"G 

I 
I 1:a 

I 
IC J"J 

I 
:>1 79 

I 
IC JCCO Y 

i I 
I 
; 

! 
;ai.1.":'1a.S:-!C ('_ir.cane) U(;;X::; I e.: IC 1.:::0 ::>Ie ':20 ~ IC 5.:00 ~! 2 ~ 

I 

H~;Jta.:nlcr I L: ...... ,.~-
""",.-..~ I tCO IC .:;·:c :>IC t50 :::>C 450 "")C t5CCCO "")1 -. i 

~:crin I UG.KG I 41 I I C '::! ") I 27 ! 

He;:tac.,lor e~xi~~ 
U- .,.....,..."".., I 2') I Ie ":5 ~ IC 72CO ~! i 

I 

Oielclr.i1 UG:~":G I - IC 3'''' :::>1 I I ! 

':.4'.00= UG:":G 1 21·:0 I I 70 e~ IC 12COO =>1 ., 
-~ 

, 
':.':'-000 

1':·':··OOi 

I UG~":C; 

UG:":G 

I
I 

:as·:C 

21CO 

I 
IC 

,;,:0 

5J..'J 

I 
:>1 

R 

1000 I 
2<;0 

lJCO 

IC 
Ie 

520CO ~! 
15':000 "')! 

15 

.:5 

! 
I 

al;:ha-Cl'llorCane I UG:..:::; I 5.:0 IC e~~1.J :::>1 210 Ie ;40 -=:>C 2~::CC'J -:>i ;; 
I 

I 
<;amma·Cr:lo~ane I U""'r."Jo:,,\"'" I ~J Ie !5CC :::>1 25,J Ie lOCO =::>C 2~CCCO ~I C'., ! 

.. '. NYSDEC TAGM: Determination or Soil Cle3nup O:Jie~tives and Cleanup Levels; HWR·9~-1a~o April 1, 1935 (Revised). 
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ALTERNATIVE 2 - OFFSITE TREATMENT/DISPOSAL OF CONTAMINATED SOIL
 

QUAl-JTny IUNIT UNIT PfllCE IflEFEflENCE TOTAL COST 

\JSTRUCTION COSTS 

iZ<lliorl 

Sile Services (.SlIIvey~ot)Il!S~& recOld d':lwlnqs, tr:lilcrs, etc. I 
~:Jliol\ rim] Dis~snll\clivilics  

avnte in Cobbles to 2!>' 

'!J. Wnll Tempor:Jry Sleel Sheel~~t)  10 ,,~' 

Dew<llerin~1  (incl. w:Jler Ircall1\cn.lt~~~I!.i"'~9J,!"cav;llion  

I W;lsle 

ler<lllon . •._... 

d'i11 Tle:Jled Soil .._. 

Ifirlll:ltOry S<Jlllp1inlJ Peslici,!~_ •. 
Ifillll;Ilory Snmplinq VOCs. SVOCs 

... "________ 

.____ 

;Ivale Soil Frolll D/yweIlAIl!:J 

:krill Excav:Jlions wlCle:lI\ Fill 
Dr :Ilion Aclivitie s 

.. • .. 

vide/fll;\ce Top~oi!J.G")_C~~.,~  ..... 
;d----

' 1 LS $20,270.GO--I
 
3 Mo~ , $0,000.00 

' 1200 CY $4,!>0 

1000 SF $20.!>!> 

1 LS $10,000.00 
1200 CY $103.01 

1000 TON 1.G!iO.OO 

• lilUC!, CY $JO.OO 

2!> SAMPLE $1!>0.00 

2!). SAIIl1I'LE $22!>.00 

1_~~  $J.44 

) 200 ~__  $7.12 

-150 CY $2J,!>J 
- .- - ........ ._...... .. 1 AC!~I~  $-11\!>.:J2
 

_-=="-=~~~~.~~~-=~._----------'-, ~.-- 1.21,~~ 

p.!>'1G·!>'1U I 
1990 Menns Environrnenlnl flclllcdintion Unit Pricc Dook· IIcl1\:3) I!> 0203 

HJ90 Me:Jns Environmenlnl flemedi<llion Uni! Price nook· Hem JJ I!> 0203 

1990 Means Environmenl<ll flemedinlion Unit Pricc l300k • lIem JJ I!> 0203 
HHlD Mcans Environ/llcnlal flemedi:Jlion Unit Price Dook ·lIcm JJ I!> U203 

1990 Means Environment<ll flemedi<Jtion Unit Price Dook· lIem:JJ 1-1 010~ 

1990 Means r::nvironlllcntni flellledi:Jlion Unit Price !look ·lIclII J:J I!> 020J 

$:'U,21 t 

$ t u.ooo 

$~  ·\oU 

$20:~~O  

$10,000' 
$12,1'."S7;> 

SI,110.000

f·J(j 00'; 

9J M<lln Street WOlk Plnn, ---'j;:;~i~u  

93 Main Sircel Work 1'1<111, ----~s.G;,·~ 

1990 MC;Ins Environmentnl flemedi:llion Unit Price nook· Hem 17 OJ 0201 i:~~"  

199G Menns Environmental flesto/alion Assemblies Cost l300k l.U. "'·1·1 

1990 Me~m  Ellvirollment:ll fleflledi:JliollAssemhhes Book ----~I~~~~;;;  

1990 MC;lIl~  Envi,onfllelll:J1 fleflledi:llion A~sclIlblies  no0'. ---- -"i;,;;~  

1.!>% ollolnl constructioll cost. Mealls HClIlcdialioll r~!.!~L~~~.J_  ~.:!_l.}(iJ.-obililalioll 

'AL CONSnWCTION COST~;  $ I ,'I(j'J.UO"J 

GINEERING COSTS 
_ $ t ·I(j JOOneeri/Il) and PellllillillCj (10% oltolal t:oll~I/lI(;lioll  costs) I 11~- I$1-IG.:JO~  1-----·.--

i'''Jellcy (1!>% of lolal cOIl~lrllclioll  (;U~I~)  .. __ 1 LS $219,1\50.51 ---.--:........
.' ~;>I'J'\SI  

'AL ENGt'N~EI1ING  COSTS '--_ .. 
$J(j~."ts  1 

ERATION AND MAINTENANCE COST 

t 1'J,'J I(i 

$1,OljU,(j70TAL PROJECT COSTS 



------------------
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ALTERNATIVE 3 - In-Situ VITRIFICATION
 

h ._.I"EM IUUAN/ITY IUNII /ur'I"I'/<Il:f: 1/IE'U<F.I~C:E  J~.II\II:():;_I_  

COI--JSTRUCTION COSTS 
MIJLJilj/~ljo/l  - ..··---··-----·-----1 
~~  Siln Snrvlc;ns (SlIIVCLllIOUICSS F. re5.~~'--'--'-IrOlwi,~'l~.:.!.'.:~leI5,~L 

1.:~r.~Villiol1 ~~I.!...!2!:'~ISill Ac;~!':~~ __.__________________ 

I:xGVOIte Soil ~~o~~~y-\~~~~.__.. 

I,,·5ilu Vilrilic;,l/o/l 

_:;.':I~!I!JSV_~iy.~~~'.!~

_'::''!.'lly~!.''~_ .... ~.  .... •. 
Cl)l\h,,"alu~y S:lInplio!l P~:\Iici<lC~  

Conlirlllillol)'_~~I..'.!~lil VOCs. ~jVOC5  

lleslw;lliulI AClillr/les-

. ~~=_-~===-I=  

2 ~:I\CII S/.,G50.00 1!J!J1I MCilllS f:IIVlllJllIllel1l;llllt:lI't:'.!!!!lllllI ~!.!!~':'~~.!Y"ok :.~!!2.~~_ll:~l!~ .. E.~(JU_ 

~ _ ....•. ...•• _ .. _.. ---.l~-'~~o  Ig~.  -!:~~().O(l  lU!JU Mc!!."~ E~~~,!~~"lI;or ~~~"li;II~~.I!~,!I_!''!.'.·c~ Iluo_~:~~·~I~.:I:I_ I.! OI~I" _ ~_'!  10.11110 
. l:i ~I\MJ'1  E S I !,O 00 !l:l MOIl" ~;I"'HI WClIk I'lall. . _. _ _.. ._ . . __ _ 1. ~,:'~,II 

.._----
lIi1cklill Exc;oll;oliollf- w/ele;"l Fill 
~:r!~~(I;;n~~r;!I~~i!..l0~~~.',--,---=_----------- 
:;ccil 

IlnlllolJlli/alioll 

TOTAL CONSTHUCTION COSTS 

ENGINEt.:HING COSTS 

EII!}llIcnrlll.U and f'I!lIl1jfllll~  -----1 
Cunllo!~ 

TOTAL ENGINEEnlNG COSTS 

OPERATION AND MAINTENANCE COST 

IGrouIlclWillel MOlliludllU (5 YCills@5%) 1. 

TOTAL OrEnATION AND MAII'JrENANCE COST 

TOTAL PROJECT COSTS 

---------------~  

Il~-- $fi!l~;>45.f) I 10 '1. (II cOllsllllelilllJ eOf-1. ---...---------.-.-------..... -/.--- -- i,ii~~;>··il>  

5 MOlllh__ -$G~OOo.OO-- El1lJhlCC"S esll/llall!, app/ox. ~;>OO  pl:r d:;y~--:~=·~~-=-===._=_~=~.· -~·~~l~~.U(;-
_ .____ .._. 

11~lfY  _'=I=-J~j~I~~~J~~~IOI1I=~~~!~~~~~~~liOI1 ~~:.~'I~~~I  ~~!=~=~~~_~~=~.-_~~!:r~:::  :~~.:~ I:::·_=_·._~:: ,,_~, 

_._---- ---_._- ---_._. 

----..!i SAM!..2.£.... 

500 C;Y 

~ C;-Y---
1 ACIlE -

S/.25.011!JJ M~ill  ~Ir(:cl  WUlk 1'1:111. 1~_L~II~ 

. -
S'I.12 l!J!lG MCilI\s Elllli,uIIIlll:lllalll<:sluealiolll\ssl!OllJlics CU511111uk ~:I,~,r;lI 

$2J.~J 1!J!J1I MllilllS El\vlrnlllllcl\l;ollleo\(:<IialioIlI\S~I;I!'IJIi(~~!~!~~=~~==--=~= :-~::-:=~.!;j,~II;I· 

$445.:12 l!l!llJ MllilllS Ellvl,ollll\clllal n(:owtlialiolll\~seOllllil!s  lIonk I,·'·",-

__1 ~ .FJ,Oll1.!JI ;.% 01 cOllSlrucliu!.l cost. 

11~!i .= _S!J5.7!JO.:!?_ 10% 01 COIISllllCllIJII cosls -
1 1.5 Sl·IJ,OO!i.2G 15% of culIslllleliol\ eusls 

t~ _~ ~lU,Ul!i.5!J -----.' 

------.- ---_._---
._---_..__ .._---_.._._---_.- .. 

__ _ ~~~.91~L 

S!J~  1.~Jll:'  

~-I=-=t·~~7i~) 

_ . __..-1..!..:!.J.(j/l~.. 

$/:JU.'lr, 

-===- _F-.~_~I~.:~:~~. 

$1!J.!J 1(; 

$;1,217,29J 

.-... - ..- -. _.._.." 



1-"-

/\ 1_TERNATIV E: t1 - 0 11-SileTher III aI IJeS 0 rplio 11 

II ~~  . _._.__ __ /iJiJNlili'YIIII/1I !iJiIill0i(T!IIFFUIEl-ICE .------- ·-----·-~=~.  ::.~~-.:~ _=__-.=::~~_I~:,J~~(:·li::.·,::_
CO~JSTnUCTION  COST~;

-' -- .--.-- j-···-·--1·----..1··-....·----1 ------------.--...-- ...-.. -" -. -, --- ' .... ,,1,.11' ••11'"' , I.!~ \·t 1.~r,·1  ~'I  0·/.01 C':olt!'lnu.lioll eO".1 t·, I ill.'. 

I),llly ~;llc  ~~f~IVlr:f'~  (·;IIfVI~Y.  P"H'rll~'i  l\, ft", old 111.1"'"11' .... fI;lllrol·. elf:) ..I.'. ~_~_ ..._-l!~!~~l.!!..!~~_  !i.!~tJ~~)Il1'!'  !J:~!.!!.:~t.~.!..!!PI!!..(!~.. 1.?(!~ t'.r~,.~~,y:. __ . _ • • • __ -!'.~O,II~,~004_' • 

1:;.~~l~~t~~~(~.~~.~ln~_i:lt l\c:hviJiI~S  • .• __.._ _ .. _. __ ._ .. _._ ._~  _. ., _. 

_1 •. ':.',"~;~I':..~I_~;~~I~.''.:'~.':2.~ . ._. .__.. ' ~~!!.  ~_" .J.~_.~_  .!!l!J~~5 I:nvironll,,!nl:,llIcIIWd':Ilioll Ullill',icl: lIo~..:.!.h:'..'.!].:!_l.!I!....!~I_'.?c  . ._\~  ..III.~~_ 

.~. ~,;,_v;lf~l~~~~!.:~~.!!IY.V-'.!:~~'.:.!!.. ._. ._. ~~  ~y  . __~01...  1!J!J.!!.~c~n5  [lIvil!!~~r."';~I_~r.fli:llin!!..'..!.!!1.!.~i~~,_I!II~~~":""~~~:'.! __ __ __ .... __ ~.:.~ .!.!):1_~}7~._  ..
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. l.'r~.~I.I·.~.t.:::~~t.~~~_.~~~rl~I~:1~0~Y.~~_~I.I!~I!!~~lU.~!~.:'~~;!~~~:'i . ?~ ~;,,~!~ .~_I~O~  !)J Main ~;hel:1  Work ,.1;111,_ . . • t:!. (~,1I .. 0 '_' _. ••• _ __ 

. ~.·(~~.~J.:_._~:':"_~'!'.'~~_(~.'~~~~1.!!.:1.~!!.t~~!:1~~~I'~!'J  ~~.).'.:.~; ..:i~_~!.!  :!__. . ~~ :~~r:_~~~~  ..~. ~ __ .!?3~(!2_ ~~.!~~'in ~;~~!:.~~.!J:.!~~~1.:_ _._ ..__.~ ....__.. _ ..... _. _"_'" __ . __ .... _~  !,J.il', 

, lit.'~i\:ii i );!~;;i,I~;~li·l·i;~·il-:;i;~;;-,fJi;m;····-··---··----------..-.---.~----. , · .·_04 ,_ .------- --------.- -.---- --- _. .-. '. ..-

:.~.~~!~·I.C!;'.!.:j~~;i-G, nliii'..t i l!~j; i:;~~~=:.;_I!.l'J"'~.~!~!___ __ I=. ·/'~I~i==I==-1Tli~·I~!~U MCllli(I;I1'0l1",iii;ji~fio~lnl '!'0";;_~~~~!:~~~I~i ~~~S:!~.~-'~;~ =~=ii,.i~i?:' _·_ ~:._'-' __·I_.-. ·.=·.~:~Ij ;".'11 
1·1()~!'~I:"':."~!.!.:~~" C."OI~~~'_':'~!!~~~~~~-'-~~IJ'!..'~.~· ..... I·'~~ " ~~ ~i.Y . $..0 I~ .!.~~.!l~n;lIl~  :;!!.!!...Wo,k A 1.,,~~~cnJ'.'.'....~'~0':~~;!,.,~~:!,.~n~:!.'!:t~)  !.(~'J...... __.._.. .._.__ ._.. ..P~I~. 

_I.·~~~~!!:.~'~:'L'~!'.!~.·! C~~,~~~~~~:.... .__ '1ll11 1.1' _ '1!1.0!J t!J!J/I Meall5 :.illn W",k" 1.;"ltl~~;lp" Cnsll);)ln. ill:_':'_!.!l?")()(~l  .. .__ !LI.~;~  

~:~;:;"1'~';;I~;i,~~;',~~~;'r~;;-;;';I;ilil,'-i;~;;(·:j;.,~~·.·;;;·l[irlll;'~·'----~---I--·---IIEII--'--'I"--'-~;'OOOno '/1 !1!J1l MC:l1I5 El1vi'llllll'CII\;IIIl;:5Intr![ioll 1)",1 C""I /I""k. ,I'"11 :1:11 ;iO;,II ....-··----I--·-·-\~0,i;;;
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_1~.'~~(:'-~'':..~·!!~~_''!:'I!!C~~~:!!.!.!.::'..!2.'.::·~~I~~' . lIlOO .1...°_'.1___ '20000 1!E)O Mc:"'~  1':"vilO,ullcnl;o1 fl,,~lor;oliOll  Illlil C."~I  !!!,ok"_i,!~-,-'~?.:!.':~l.!?!~:~.  ._.. _...J-:,r;I,.,tHI.'.!.. 
H I! ~Inr  :ll1u" I\cllvllie \ .• , ----.1-.---...,.--- riC'._.,....,...,.-__-,:---,. ~---:_--,.---:-:_ 
 

\ I (11,11
~ckfilllj<~~~;""S  w,~"''''.!:.~~~''- ..·--·_--·---·-_.------l I:lUO ICY ---I lU.II!J l.!..?.~!!  1:"VIl()""'0"11I111IJ~I"nlll(II'  1I~~"I.~I.!_  Co~~I~~  .. ..__ ---'-"-' .... 
-.!~!...'"!.~~~{.~II'I.'c~T.(.l(~~{'!:}J:!1~£.!_.__  JOO ~y .._ . \7J.~)J ]220 MUilns Envlro,unonli11 U~mr.tfiali(ln  I\~.!'ir:.~~i~~~~!.(_'~  .. . _ .__..__ .\.'., o:,~! 

_~;.~~!.!_. . . ._. . 1 AC..!.!..!i.- $""~.J'  1~~D  MU:Ul!i Envi,unrnolll;llltcrnedliliion 1\~~ll1hlll:':i_~C'~__• ... _ \ ·1·\ ~ • 

.----.-----..----------.-.---.------.--.---.. 1-----1------1---- ---- ---_.__._------.-..._--_. -- ...- .._...._.. _.-- ... -.. 

!!!.~~,.~~,.l~~~~~._ _ . L rJ~:~ L__J_t :1:' !i!i J~.!.  hI r.n"!t~!!=fIO"  r.tJ!iI.__~ ·-~~~~~.=_~_~:=~=:·~~.~·_· ... ~ =·~~.~:_-.~~·:.I ~=_~ ~~'ij':1': ~-~!~-~. 

lOlA!. COr'ISHlllCTION CO!;T~;  

~  ~I  I().I! :'IiI ....----
EI-.JGINI::HW-.JG COSTS 

~~~~;~;~~~~~j~~,~._=-====~ l llRi ~I'- ~~:~~~ ~~ I:~~ :: :::~: :~::::;::~::~:: ;.~:: -----..---~~~ ...-'''-.~~~~' -. ~~ ..T----·{i~·E:;~T 

lOTAI. ENGINEJ.:IUNG CO~;T:;  

\ 1·1/,1IJl; 

OPEnATION AND MAINTCI'-IANCI': COST . - I EI I ·-·-------..···----------·-·---1--·-----· ..~~!~I~~~~'::".!~~~~~'!f~~~C.,'s.~_~:, .___ 1 ~~) 'HI.!) l!i.~)l)  _ _ ~_'.~~~. 

-----------_._--------- ---_.__._-- -- -.---------~._.  ------ -.---"-- - -._-------------------------.- .--.----.-._--..._'-'-'--_._-' -'---'- ._--
I OlAI. OI'EIlATION AND MAINI U,JAf-lCE CO:'; r 

\ I '1. ~III; 

TOTAL pnOJECT COSTS ~nJ.·I'lIJ  
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ALlEr~t\JAlIVl=  S - I-IY[JI~AULIC  CONTAINMENT & CHEMICAL OXIDATION 

iTr: tv1 UlJMI"! 11 Y IUNIT Illllll "ITfer: -IJlEFEJlEl~Cr:  f' 0 ,1\1- co~; I 
W~I\OC liON COSTS 
MOf);f,,;,lmIi------------------------ I IIl.S ~,!J,:!07..51 [5% of conslrtlclionl:osi. ! $~ iGT 
j);-';Iy-~;;ic~(~rv;~('~  (~;IIr~y.y_'_'H~0Jl:0~~li!~ol~il·lr;lwl~--;;.-i;;;ITeI:;~·  -'i'i Mu,!lil-;f,ri.ooo.Oo_ f~I~~intlcr'S  c!:linl;I.~~J?Plu.><.:..~~)~~E~!'.!Y'_  . ~/?:O()()-
i!xc;i~;llion -------- ...---- .----..---.. 

. ExCilVilic ~~~~11 DrywclIl\w:t I 1GICY $..J~ll  990 MCill1S [nvironll1cnlnl Ilcrnctliilliun Unil I'rice Book 1-'---1'~SI
 
_I;xc~~~l~.~oil  Fo~I~~ltil~!.1_Qi1lle!.y__  Iv CY $3.'1-1 19VO Menns Envirollrnenlililleinctliiliion Ur1l1 Price.Book - 1;~~ 

1!.\JI?~!!o.!.~_~·\'.~II~  /l. ..!lIrllir'lll1)!l_..c;;_~lIelle~ ----
~~;lin!es!;  Slcc~ljccli()n  Wcll I 3 IlS I $3,500.0U 11990 Mcans Environmcnlal '{crlletlialiun_~~~i~(:.c  lJuu_lt l $\U.50·0 

OXltl!~.t!~9~'J~~~-J 1102 - .-.- 

_Q.~i_~ilin9_~i!~'..!~1!,,'(h-"'~_'!.!:1  I 300 ICY I $50.00 I I $15,000 

:)i!:?i;i~~a~i~~~_-=--==-==~_=~_=:~~__ . . -'.__--.3.'!.I.!QI:! 1 $G!iO.OO 11U!JU Iv1c:Jn~~o-'-'!.!I£'!.'.!.;J.!..I_~~_~~;~n Unit rriCI! Uook 1- :~~~,Gli;  

EYlr;,clion Wells -- ..----..-.----- ------------
_()ri~y\J~I_~~ll~IW-~_~.r.'..!..~t..I<J.crforG" wl!1I GU I.F $G5.1:1 .--.--------- ----:-f,] ~)(ju  

_:.!I~Ii...:;I~':'_"  . .__ . .______ .(~~!  u' $J2.5-' 199U Meillls Silc WOIk & l.nndscilpe CosllJ;lla -'--f(!i~  

(j""Vc., Sc"'!dlll(~_~~~_~e.!!..CLI~jll~I___  ·10 I.F $H.2~ 1!J9U Means Sile Work /l. l.:III(J~C;)(lc Cost Dal;l--- ----:E,·iij 
ni:i;;-j'i_V~:.._~c"~I_e_t.!.Ir.~O.  Well ~jcrt:12n :!~ LF $2!i.71J_ 1!J!JU ~cans Sitc Work 8. l;llldScnlie(;osT6:i1ii-·------·---- ----t:~ l(j-' 
:rCj·\Ic._~':I~~~I!~l  __ ._._.. n__. _~  ~:I\CI-l $79.7."1 1!J!JU Menns Sile WO/k _~ lanu!;cape ~osl  Oilln $l~iJ 

(j" :,u('~p.I!._I~I~e.r_I~;!(:~  ._ :~J. ~F $:!~~l.... 1990 Menns Site Work & landscafJC Cos I Dala --------- ----t~-/~J  

-!;llr iilcc />;'l~:~·~:~·~~'..:.·  . ._._. __ . . .__ ._.. ?_ 1 1!i:..~..!_  .!P.2.Q....Means Silc Work I'. l.;lIl~~~CilPI: CU~I Dal;l~~c::l __ ------.-- -----.:&3:;-
GoO w,;ii-iii;,-ilollil,: :;I!;I1 . 'I. I:I\CII $1:I1.U9 1V9n Menns Silc WOlk&l.i1lHlsi::J,lCCoslI.iilla . -------:Oi;~-

-(j" I/IlcITi'ortl';i111I_ cei1ic-';TGro;I1~=:=~~=_====----- -----~I Cj=--- $i' .00- lIi9ii' Mc':lns-~mcv\,-o·ikTT;lmi5l:;,/le-c()Slr);;i;·i----· -.- ----------.. . --"'-"'-1,~!jiT 

-GoO ~;liiiillcr;:.rhlr. -PlIIllp . . 7. EI\CH $1,O-'O.OU 1990 Menns Sile Work & landscape Cos I Oal;! -------- -------ru;\U· 
- COllli-;jj,';JiiPr-------·-----· -. -._-.-...- --.-..---------- 1 EI\C--rr- -i'I,20J.00 1!J90 MCllns Site Work P. l;!lldscapc Co!;l Data . ---i;f2'ifj 
iivili;~-r-i~:;-vef~;L:llsor--·------------------------ ------------- ----~  i~I\CH  $5'19.15 l!J!JU Mcans SHc Wolk&""G'ii1(isCilJJC (:u51 fMir--------- -----1,1 !u-~il  

(;.;iiJ-,-,il-.i;r~i11111r~iil---------.. ---·-·-·----·---.---- --. -----.-- c ._ 

2ouejiM:- f,.liou·iTQ~,j: ~~G_;~~~~·l~·:~;i, ..i~!-'ri~;~r~-i~l=_=_---- ·----.. ~·1 J:J\~II $:!2,~ 11.~Q... .!..92~. ~cal1!O Si!c V'{.?!~.!~:;~~~c;ll~~!.._C()~1 ~.~~ ------ - ·-----;-~-;j·.i~ilii 

-"refilier "O~~~;,~  :1I!d-c"i1illi:.!~.~!~II~~~~~!!_~_______  10 !:I\CIl $3 IU. 7G 19UU Mcans ~~IC  Wurk ,'\. L;1I11~~!e (:os~!~~~----==-~-=--=:-: ==1;-j:_I~i~~ 

~;l:wr.r COl1m'clioll Fell _ _ .._. .__ 1 t~~  .........lli!JO.0..Q.. .!E9U.~(!nl1s Slle Work &..!:.:!~~:;~pe  Co!;~~}ala  .. 1, I.;>~II 

=~;I~Ir:~.illl2':J5~;,~0"_:III:~P. -' ...= .__ ... ._ _~:~t!. IS~~I-- _~-tl.:.!!.9.- .!..~~!I ..~eans ~!Ie ~.!J!~~'U·~'.'.'!~~~!E ...e_S~~l!.!!i~l . .. ~ _~_=_--Ji!J-~ 

...2..00 Gf'M Tr;lIder...!..:.I~11! Vl/Molo~:'!:'':_s,  __I~IHI_I'J____ ,, !. ~:I\CII :~•.'..:.!..!.?:.:.QQ.. 19!JU Mei1n~ '-lile Wurk S. lalllls(~:.oJle Co:;l I) .. ~  . ._ .__J.:!:_'_I.? 

fJrorllobi;il;llioll -----------, .. - - 5 -. =-_ ~Q;'?if:('(OfI\CCONstiiDcTlbFre-osTs---------------.-- UlS ,- -$9,2<:>:\1 % ul cmlslrllCliulI cos!. 
$1IH.O~U 

E!~GINEERING  CoSTS 
I'-!:'SJ~lce~~,--and.i~".0~~SJ ._ I 1_1~<; 1_$.10,195.07:... 10% 01 tola' conslrucl!on cos~s  =--=-==I'~  ~_!~~~~~.  

COlllir!'Jl?rlcy .. _.. ... __ n__ _ . .....!. !.S $27,G07.52 1!J% ollolal consllllcllon_costs 1,2!.(j()U 
-j o'rAL [NclI'-JEErWTG COS'j~)  ---------. -----·i~i;.-OI]-

uPEnI\TfTIN7\1\lD MI\I1\JTf.:I\JI\Ncr:. COS I 
C;rollllllw;llerMunITorirl!JTil[yc;lI·5-~;!~~v.;j-~:-_:---·----=_--I-----·:]I~:~ I $J!.i,!i'!pJ!.~_ ---- - =-"'::=--=-I--fJ~i:~,;iu 

(~fic';;;l.ii:Iii';;fi-:-M;~~I-'I~I;;I~~CI!  (_I.().Yr';l1~~  6.~ !i.'Y:,). _ .. __ .• -= __~ lS ..1!.U!.i.J20.UD .-.----~---- --~'fllj{jil 

Tol/\[-OI)t~I~ATION AND Mf\INTl:'~f\N(;[':: cOS'I' .---- --:i:;'i<i:il:j'I" 
TOl'I\L pl~OJECT COSTS $/150,903 
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ALTERNATIVE 6 - CAl::Jf::JlNG/l::JUMP AI'4D TF\EAT 

I";',A ]UlIAN!f!'iJurli r IUIIII !,~IU:rlUI.I~C"  11l"/l1 t:l)~"  
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, 
" 
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CONSTrWCTION COSTS 

Mubllit.:a~li::::o:::It~________  - I I LS I E \~ ·1JJ.o17 l~% 0' eoltsllucliolt cesl. - ---I \~  ·IJJ 

~l~jfy Site ~c("icl!s {~r.:.E~~!..!:~ .\ lCl"lJ~l.!..!~~~~~~~~cri. e~J_'_ -- i M~  - tG:UOU.UU Eltyiltcc,'s esU"wle, apl"o,. ~2UU  ,ICI u"y, l i~QiZ 

ExcilvntiOf\ 

IC,eavalc !ill;l r,o'" Olr",ell Alea ..·-==~==I  IG ICY I ~-1J.'101  b990 Meal\s [nvi,olllIlCnllJlllenwcli:,'iuIlLJ,ul I'lke lillO, . IIelll II UJ UUG __.... 1__. 1.~~ 

~p Conslruction •. ,,_ 

. Joll\lcu Mesh ncll\/OI)ctl COIIC'c1C_'__.~_.___________  ·,~U  $'( _. ~IJJ!2..  1990 M"afls [f1vhuflIlICnIM Ilell1edialiolt UII,I I"iec lIuo'· lI"m III UI UJ 14 1,/ (J'J I-----_._-
DO Mil Geole.I,le _ _~  Sy ..!~~  '~~U  Moons EflvhuIlIflenlalllemedi"lion Ullil Pliee Duok - Itcm n OU U~J,l ____..!!r.'-!;_ 

~el"illuS layer' Clay IOE·7 G" L,r,~_________ l~ C..:! 1_,l:.!..!.. 19~6 Moons r:nvhoflnlCfllalllomctlialioll Ultil [',icc lIou~'  lIell1 3J U~  U~U1  11.20J---_ ...
20 M,' VlDf'E ·I~U  SY lU.1l1 I~~O MeDn, EltvlronlllolllalllulI1odi"liufI U,nl ""ec lIuu~·  lIe," JJ UU u~-- 1~' I!" 

~~l!!!yWil'l  ~.  . u____ _ _ 
C'uy/~nI1tJ w/l}tJuhJc,s ltj'·/5' ~jll"ry  W;I!~i~~~.I~.~~~~~~.  . 'l~~ ~_Y  ~~.IO_  '!J!JO Men'" t:"",i,onmonlnl Hcmf!(Ji"tiou Unit Pri~e IJU(J~.· Helll JJ OU O~"1 --'---"i:~i;;' 

CiOn" F,II 2U~ CY \1.12 I~~U  Mcalts E".I,o,olte"'1I1 HOll1odwUollLJ"Jll'lice Uoo~  -lie/ll 11 UJ U·I;/6 ---,: 1:.iGU~·  

il ... lonile -- ..- ------ ----I·i5 iON---i~TOG-1!l~6  Me.. ltS E"vi,ortlllertlalllellleLliallol\U-;IiIF~ce-Liou~j]liUij~i--- \I.II),J 
~~~-.!!!,~ac~I,I~~ . ._.• .... J~O  Cy--- ==---t2.GoI 'i!J!jjj/,Ioans Ellv;/ulllllal1lnlllc",edinlion Unil P"ce Uoo~·  Ilell' 17 OJ 042J --i~:;·'·  

!.!"e~"11  ~IUlIY  Wail I,ellel, 212 Cy tl.JO 2,) Mllin Sireol Wo,kpilln, ___ 1_._-- __.\!;:!.'.h ._. 

flOininl1l2 Wall . _ _ _ 

'onlillouS Foolin! . =[~I~1 ~lU'~_I'~9o Meons Eflvholllllenlaille/llcuial;on Unill',iee 1I00~  . licit' JJ n 20lG 

ollelelc nel~~~  Wall =.J==::=gj~  1110 ~G  l!l90 Meal\s Sile Work,. l"nuseapc Cosl 001", i1em On7UOuIUO ·j---fr:~;  

i~~n  Wclls __._h. . 
"iilW,"'It"II,,"'.$leIllA'''Jc',Ilf(;·:!'':!.'_' .._ .... .___ IjU 1.1' .__.!651~_  \J.~UllI 
Spli\ 51'0011 GO IF tJ2.~7  ,~~U  IAeults Silo Wu,k & LOlldsclIpu CoS! U'I~I  = .=-~--=-~;~~":~~ 

G- PVC, Sehcdule ·to. Well C'sil!<} .____ -IU 0_: .~~ 19~U Mea"s Sile WO,~  & londscape Cosl Da'" .l~!.~  

G- rvc, !:ChUClll,! 4CJ, Well $C'C~I_'  . . __ . ... 1U IF 115.70. 19~U  MeallS Slie Wo,~  & L'lIusc..I'0 COS I 1);lIa 1,', Hi-_._--_.". 
1.1~'J~~"" 1''''2 ._._.._ .._.. ...... ...... . .___ ~  !;ACIt_.. !7~~:!..  .!.!!~O  !:'!eo"s Silo WUI~"  L""dse,l'0 Cost D"I:I . . --_-0 .... _ 

(j- ~CfCCII.  rille, fJOtt.:t.. 11 tY 112.0J t~~U  MtHlnS 5i1e WUlk,\ lnmhcupu CU~IIJi1I'1  ._.....- _.II~'-'.  

~--,~~--------'--'-~-===_===---1 i,'ACII- ~~.  ---tl~  19~U  MeoltS !lllo Wor~1.  lI,;,Llsc,,;;' Cust 0:":1 _____ t:l~  

G' Wellllefllo"ile Se,,' __. ~ EACII _ 1 I J 1.0~_  l~'JU Mea"s Slie WUlk .t La"LlscDpo CoSI Da~~  . ____-.t:.~~. 

G· Wcll /'0,1/;011<1 ClIme", GI~,,~  .....•.. _....... . __ J2 ~._F  .._. $!..:~l!..  1990 t~cDns  Slie Wo,k & L'lldscapc Cost.Dalo ~:'~_()_  

~.:.sulllne"jhle  "UIIII' _...... ... __ ... ~  E~Cl~  !.!c'!.~().:!!~  !~~U  '~~~"_~J-~~lIscIJJ~~C-,~UJ~!~_  _ _. __ . lJ.7>1U 
COl\lroll'nl\t1 I !:~_'I_'  ----.!:h~UJ.02_ '!p~6 MeanS Silo Wo,~!  L"IIllse!!!!!, Co~,  f);,la .. . -t·'·.:'UJ 
W;,le' I.e.el-~elt,ol  2 EACII \~·I~.l~  1996 /.leans Sile Wu,k & lMltlsen"c Cu"f);,la ==---:·I!,l!::!~.  

Cnrl!ul1 T,cnlmcr\l 
1.-1-1,11::.'l2.U.9~A--,-G,UOU-;Ol-;-IJ'lc·,..f1-._..~_-;-la'.'-,~"le-:~-:!.-~,."~i,,",;;;;"';C:::':=:===1 _u' ","!C- ',. )"'''~''- !'" u,,", 51" ",",,' ...",,,,'" C"'CO", u-----. 

!',e/,flef IIOll<lf12 0",1 C:a""drJc 1II,Iu 20 (jJ'/.I _. IU !'AC'_' ~.:!~~  ~.~.IuollS  Silo WUI~  & lUIIlIseill'C COSI D"'~ _1 . ~Jc~'JIl. 

~e .... Co",wel'on reo ______.! !~~~  \1.2~~l1.~  1~9U.!AeollS  SlIe WOI~"  lDnuse""e Cost Oa'a t I.~~U  

W~:!~~-"~~~J>~~~I~.r:..e-,,-.  .... . IJ.!:i I~~,I __ .. \I.l'0_ 1~~6  Means S/lo We'" & tonusea!,,, Cos, Daw -_._--.ilY!" 

;-UO G"M T,.ll,,'e, I'UII'I' "'~~"lu~_Val.e''-'-~I'!~'2  ._ ~  [Aell t'I,1 12 UU 1~9U Meolls Silo WUI" & lOn<Jseo/,e CosllJaIO ___~'.I~  

I .----. ----.------ ---- --------
UCl1mlJllllilllu" .~  __ . ~ -ll_~_' !~!.  ~~/", 01 cUlIsltucilull cosl _____.!-~l_'J  

TOTAL CONSTf1UCTION COST~  

1. lUll lili') 

ENGINEEHING COSTS ---_·_-----------·1-·- --..... 
~!".IIul~~~lee"lt9  nflU PCllllillill,j ------:-~=-=-.~-=- .. ~~--- -·---I----'li~~.~l~. \~U.UGr, ;~~11U"/.  ul 10101 conslo"cllon eusls . 

COlllilt!lelley . I I.='; _._tlG,?l!!!..:'..!_ I~"/.  ullolol conslloellolt eosls ____ ~_lh  -~ou  

TOTAL ENGINEEIlING COSTS 
1.:'/.11; 'I 

OI:>EnI\TION I\I..JD MI\INTEI'JAI..JCL: CO~T  

(;'otUU'lN;lrel MuniIUll/t~~lt.·a~.!!!J_~~~..i~=~~ -===.=l----J!l ·~---_I·.- "10./_l]_~-i..1 ---0--------------.- '-I-~  ,-~-/U"'  ~'J 

GAC ;'"U "tlll'I' M","lell1l"eo pu ye",:(!.!).~.).. .. u ..l'JI~,u~~.u~  __. =--=~t~iu~~,!_u'... • __ • • __ 

TOTAL OPEHATIOf-J Af-JD MAINTU-JA/-JC[ CO~T  : ' 
t·I.IUJ '"J 

,. ~ I G. ~ ~jUTOTAL ppn,,-:r, i _.J I ~; ".__ ~  ._~4  ... 

..44,4._ ...~_"._:~r~~·;..~  


