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DISCLOSURE STATEMENT

THE LAWS OF NEW YORK STATE REQUIRE THAT CORPORATIONS WHICH RENDER
ENGINEERING SERVICES IN NEW YORK BE OWNED BY INDIVIDUALS LICENSED TO
PRACITCE ENGINEERING IN THE STATE. ARCADIS GERAGHTY & MILLER, INC.
CANNOT MEET THAT REQUIREMENT. THEREFORE, ALL ENGINEERING SERVICES
RENDERED TO INGERSOLL-RAND COMPANY IN NEW YORK ARE BEING PERFORMED
BY GM CONSULTING ENGINEERS, P.C., A NEW YORK PROFESSIONAL CORPORATION
QUALIFED TO RENDER PROFESSIONAL ENGINEERING SERVICES IN NEW YORK.
THERE IS NO SURCHARGE OR EXTRA EXPENSE ASSOCIATED WITH THE RENDERING
OF PROFESSIONAL SERVICES BY GM CONSULTING ENGINEERS, P.C.

ARCADIS GERAGHTY & MILLER IS PERFORMING ALL THOSE SERVICES WHICH DO
NOT CONSTITUTE PROFESSIONAL ENGINEERING AND IS PROVIDING
ADMINISTRATIVE AND PERSONNEL SUPPORT TO GM CONSULTING ENGINEERS, P.C.
ALL MATTERS RELATING TO THE ADMINISTRATION OF THE CONTRACT WiTH
INGERSOLL-RAND COMPANY ARE BEING PERFORMED BY ARCADIS GERAGHTY &
MILLER PURSUANT TO ITS AMENDED AND RESTATED SERVICES AGREEMENT WITH
GM CONSULTING ENGINEERS, P.C. ALL COMMUNICATIONS SHOULD BE REFERRED
TO THE DESIGNATED PROJECT MANAGER AT ARCADIS GERAGHTY & MILLER.
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1.0 Introduction
1.1 Purpose

On behalf of the Ingersoll-Rand Company,
ARCADIS Geraghty & Miller, Inc. prepared this
Interim Removal Measures (IRM) Work Plan for
the D.C. Rollforms/Ingersoll-Rarnd Site (site)
located in Jamestown, New York (Figures t and 2).
The site is currently listed by the New York State
Department of Environmental Conservation
(NYSDEC) on the Registry of Inactive Hazardous
Waste Sites (Site No. 907019) with a classification
code of 2.

This IRM Work Plan has been prepared based on
the results of 2 remedial investigation (R1)

conducted at the site (ARCADIS Geraghty &
Miller 1998). The RI defined the extent of impacts
to soil and groundwater at the site, and identified
three areas consisting of elevated concentrations of
volatile organic compounds (VOCs) and separate-
phase petroleum hydrocarbons (free product). The
IRMs proposed herein are designed to address
these areas with the objective ot expediting
contaminant mass removal, mitigating future
subsurface impacts, and achieving site closure and
delisting from the registry of inactive hazardous

“wasle sites.
1.2 Organization of Report

This IRM Work Plan is organized into the
following sections: Section 2 is a summary of the
RI; Section 3 provides information concerning the
site areas to be addressed by IRMs; Section 4
describes the proposed IRMs to be implemented;
Section 5 contains the references for doctuments
cited in this Work Plan.
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2.0 Summary ef the Remedial
Investigatien

The results of the Rl conducted by ARCADIS
Geraghty & Miller indicated that chiorinated VOCs
and separate-phase petroleum hydrocarbons are the
primary constituents of concern in the subsurface at
the site. The occwrrence and disteibution of
subsurface impacts at the site were described in the
draft R1 report.

The general findings of the remedial investigation,
fish and wildlife impact assessment, human heaith
risk assessment, and evaluation of {RMs are
summarized below. Figures 2, 3 and 4 show the
focations of samples collected during the Ri.

2.1 Hydregeology

Subsurface geologic conditions at the site consist of
mainly two overburden units - a surficial layer of
fill materials which overlies a dense, fow
permeabtlity till. The fill is generaity 7 to 15 feet
thick and inciudes silt. sand. gravet. clay. cinders.
brick. concrete, and slag. Within the western
portion of the site. oily stained soils are present
within the filt material. The till is generally dense
silt and clay rich material with a permeability on
the order of 10" centimeters per second (cm/s)
based on slug testing performed during the RlI.

The water table occurs within the overburden
material at a depth of approximately 5 to 8 teet
below grade. The horizontal direction of
groundwater flow is to the northwest discharging to
the Chadakoin River, which borders the western
perimeter of the site. A slight downward vertical
component of tlow {vertical gradient of 0.10) to the
underlying till is also present in the southern
portion of the site as interpreted from water level
measurements from well clusters MW-8S/8D and
ESI-7/MW-7D.
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The results of an assessment of the interaction
between groundwater and surface water
(Chadakoin River) show that water levels on-site
fluctuate (up to 3.5 feet) with the variation in
stream flow indicating hvdraukic communication
between groundwater and surface water. The
volume of groundwater discharged from the site,
however is only a small percentage (less than 1%)

of even the lowest flow events of the river. Stream

flow within the Chadakoin River is controlled by a
dam located upstream of the site. Flow during the
period from May 1997 to February 1998 varied
from 43 cubic feet per second (cfs) to 1,100 cfs.
with a fluctuation in river stage of 4 feet.

2.2 lLaboratory Analytical Results
2.2.1 Soil

Surface soil samples were collected during the Ri
at fifteen locations throughout the site (see Figure
2). VOCs were not detected in any of the surface
soil samples. Analysis of semivolatite organic
compounds (SVOCs) indicated concenteations
ranging from 2,768 parts per bithon (ppb) in SS-2
to 88,961 ppb in SS-13. A number of metals were
detected including copper, lead, nickel, and zinc.
Cyanide and cadmium were not detected in any of
the surface soil samples. PCBs were detected in
each sample (mainly Arochlor-1266 and Arochior-
1254) but all at concentrations below standards
except forone sample.

Oily stained soils were observed within the soils
in the fill material mainly within the western
portion of the site. These areas correlated with
elevated concentrations of total petroleum
hydrocarbons (TPH). Free product in soit
consisting of both light non-aqueous phase liquid
(LNAPL) and dense non-aqueous phase liquid
(DNAPL) were observed in Well ESt-4. LNAPL
was also observed in Well ESI-3.
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2.2.2 Groundwater

Groundwater samples were collected at 23
Geoprobe™ boring locations and from eleven
monitoring wetls (Figure X). Trichotorethene
(TCE), cis-1.2-dichloroethene (DCE). and vinvi
chioride (VC) were the VOCs detected most
frequently in the samples collected. VOC
concentrations were highest in the fitl and
undertymng till in the vicinity of the former TCE,
paint, and thinner storage area of the former Proto
Tool plant {Wells MW-8S/8D). Concentraticns of
TCE. DCE. and VC have shown a decrease of three
orders of magnitude in concentration over a
horizontal distance of 85 feet directty downgradient
trom Wells MW-8S/8D to Wells ESI-7/MW-7D.

TCE, DCE, and VC were also detected in the
Geoprobe™ and monitoring welt tocations mainly
from within the central and western portion of the
site as shown on Figures 3 and 4. These levels
were fower than observed in the MW-8S/8D area.

Comparison of the TCE, DCE, and VC analytical
results from the 1997 R with analyticat from the
site monitoring wells in 1990/1991 indicate that
natural attenuation of the VOC impacts is occurring
on-site. Total concentrations of TCE, DCE. and
VC have been reduced by 60% to 80% at twa well
locations (ESI-1 and ESI-2). The ratios of TCE.
DCE, and VC concentrations suggest that the
natural attenuation of the VOCs is due
predominantly to reductive dechtorination via
anaerobic microorganisms present in the
subsurface. The biogeochemical parameters
meastired in the field in September 1997 represent
a baseline monitoring event which will be used to
evatuate rates of biodegradation for potential
remedial options. ARCADIS Geraghty & Miiler
proposes to mounitor for dissolved oxygen and
oxidation-reduction potential, as welt as for
several of the electron acceptors and
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biodegradation products that are indicative of
reductive dechlorination processes (Weidemever
etal, 1996). These data are essential to
demonstrate that a suitable environment is present
in groundwater at the site to foster these
biodegradation processes.

2.2.3 Surface Water

Analysis of a surface water sample coliected from
adjacent to the site indicated non-detect
concentrations of VOCs, SVOCs, PCBs. and low
concentrations of metals (which did not exceed
ambient water quality standards) tvpical of the
ambient surface water quality of the Chadakoin
River.

2.2.4 Sediment

Comparison of analytical results for the sediment
sample collected adjacent to the site {SED-1) with
the upstream sample (SED-2) indicates that the
concentrations of VOCs, SVOCs, PCBs and certain
metals were all higher in the upstream sample.
VOCs were not detected in the sediment sample
SED-1 collected adjacent to the site.
Concentrations of SVOCs and PCBs in the
upstream sample were more than twice the
concentrations in the sediment sample adjacent to
the site. Several metals exceeded their respective
NYSDEC sediment criteria levels in the samples
collected adjacent to the site (SED-1) and in the
samples collected upstream of the site (SED-2).

2.3 Fish and Wildlife Impact Assessment

The Fish and Wildlife Impact Assessment was
conducted following NYSDEC (1994) guidance
and included Steps I and 11 as recommended in the
guidance document. A field investigation
conducted at the site to characterize the ecological
communities present indicated that tlora and fauna
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at the site and immediately adjacent areas appeared
to be 1w good condition. Two terrestrial
commnunities and one aquatic community were
identified. These communities possess a diverse
assembiage of vegetation and provide a variety of
habitats for wildlife species. No evidence of
stressed vegetation nor animal mostality was noted
at the site. No protected species. as identitied by
the United States Fish and Wildtife Service
(USFWS) and New York Natural Heritage
Program (NYNHP). were observed during the
survey.

Wildlife and aquatic resources may potentially
contact the chemical.constituents detected at the
site. Applicable screening criteria for chemical
constituents and media at the site were reviewed;
the potential toxic effects were discussed for media
(e.g. soil) when applicable screening criteria were
not available. A number of metals detected in
sediment samples collected from adjacent to the
site as well as upstream of the site exceeded
available criteria. Ambient water quality standards
were not exceeded for constituents detected in the
surface water sample (SW-1) collected adjacent to
the site, while the metals iron and aluminum
stightly exceeded the surface water standards in the
upstream sample (SW-2).

2.4 Human Health Risk Assessment

The risk assessment evaluated potential risks to
human heaith under potential current and future
exposure conditions due to site refated
constituents detected in soil and shallow ground-
water at the D.C. Rollforms/Ingersoil-Rand site,
and sediment and surface water from the
Chadakotn River. Contaminants of potential
concern (COPCs) selected for these media
included VOCs, petroleum hydrocarbons, PAHs,
SVOCs. PCBs, and inorganics.
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The exposure scenarios and estimnated cancer and
non-cancer risks were as follows:

Adolescent trespasser contact with soif via
incidental ingestion, dermal contact. and
inhalation of vapors and particulates -- total
excess lifetime cancer risk (ELCR) =7 x 107
and total hazard index (HI) = 0.04.

Excavation worker contact with soil via
incidental ingestion, dermal contact, and
inhalation of vapors and particulates -- total
ELCR=1x 10 and total Hl = 0.4.

Site worker contact with soil via incidental
ingestion, dermal contact, and inhalation of

vapors and particulates -- total EILCR =3 x
107 and total HI = 0.8.

Residential contact with soil via incidental
ingestion and dermal contact -- total ELCR =
2 % 10 and total HI = 3. Target-organ Hls
were all less than or equal to 1.

Excavation worker contact with shatlow
groundwater via incidental ingestion, dermal
contact, and inhalation of vapors -- total
ELCR =9 x 107 and total Hl = 0.8.

Adolescent trespasser wading contact with
sediment and surface water adjacent to the
site -- total ELCR =3 x 107 and total HI =
0.002.

All of the calculated cancer and non-cancer risks
(ELCR and HI, respectively) associated with the
potential exposure scenarios are within or beiow
the USEPA benchmarks for cancer risk (10 to
10™) and non-cancer risk (1) (USEPA 1991¢} with
the exception of hypothetical future resident
contact with soil. Development of the site for
residential use is unlikely: therefore, inclusion of
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the residential exposure scenario is highly
conservative. The total cancer risk for
hypothetical excavation worker contact with
shatiow groundwater (9 x 107) is near the upper
limit of the target range for cancer risk. This
exposure scenarto also is very conservative since,
if excavation activity were to occur at the site, the
workers would wear personal protective
equipment to minimize potential contact with the
soil and groundwater. Nevertheless, remedial
goal objectives (RGOs) were calculated for soi!
and groundwater COPCs based on these two
conservative exposure scenarios. Calcuiated soil
RGOs for the carcinogenic PAHs (the primary
drivers of cancer risk for the site) are below
normal urban background levels.

3.0 Areas to be Addressed by interim
Remedial Measures

‘The proposed IRMs are intended to focus on the
on-site areas in which the greatest levels of
impacts are present. The IRMs proposed are
designed with the objective of expediting
contaminant mass removal, mitigating future
subsurface impacts, achieving site closure, and
detisting from the registry of inactive hazardous
waste sites. Based on an evaluation of the nature
and extent of the impacts, IRMs will be considered
for the fotlowing areas on-site:

1) The area impacted by VOCs (predominantty
TCE) around wells MW-8S and MW-8D

The primary constitueats of concern in the MW-
8S/8D area are chtorinated VOCs (including TCE
and the associated degradation or “daughter”
products DCE and VC). RI groundwater sampling
results indicate the impacts in this area reside both
in the overburden fill and upper portion of the till
material. TPH (predominantly in the gasoline
rarnge} was also detected in the groundwater
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samples from this area analyzed as pait of the Rl,
but generally at lower levels than the VOCs.

2) The areas impacted by LNAPL and DNAPL
around wells ESI-3 and ESI-4.

The primary constituents of concem in the ESt-3
and ESI-4 areas are LNAPL (ESI-3 and ESi-4) and
DNAPL (ESI-4 only). The LNAPL has been
observed on the water table in the fill zone, and the
DNAPL has been observed in the fill zone at the
interface between the fill and titl zones due 1o the
low permeability and density of the eiit. Rt
sampling results have characterized the LNAPL
from wells ESI-3 and ESI-4, as similar to No.2 and
No.4 fuel oils, respectively. DNAPL sampling
results have been inconclusive. TPH
(predominantly in the diesel range) has been
detected in the groundwater sampies coilected from
wells ESI-3 and ESI-4 as were low levels of VOCs.
The presence of the diesel range TPH compounds
are consistent with the presence of the LNAPL in
both wells,

3) Oil seep on the bank of the Chadakoin River.

An area of oily stained soil was observed at the
base of the stream bank of the Chadakoin River
adjacent to Well ESI-1. This area of stained soils
occurred within a relatively smalt area
(approximately 1 foot by 1 foot). Evidence of
seepage from this area or sheens on the river were
not observed. No other oily stained areas were
observed by ARCADIS Geraghty & Milfer during
low flow eveits.

4.0 Proposed Interim Remedial
Measures

This section presents a description of the proposed
IRMs to be applied in areas identitied in Section
3.0.
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4.1 Proposed (RM for Well MW-8S/80D Area

ARCADIS Geraghty & Miller, Inc. proposes to
use enhanced reductive dechlornation (ERD) as
the IRM for the Well MW-8S/8D area. ERD is
founded on the concept of enhancing the natural
conditions in the subsurface svstem in order to
drive the conditions to a state that is more
conducive to reductive dechlorination of the
VOCs present at the site. The proposed IRM will
be applied in the most impacted area around Well
MW-8S/8D. and rely on natural attenuation of
residual tmpacts outside of this “*hot spot”. This
approach is warranted in the MW-8S/8D area given
the relative concentrations of TCE, DCE and VC in
the downgradient fitt and till monitoring wells
(ESI-7 and MW-7D, respectively) which indicate
that reductive dechlorination is already occurring
naturally,

‘This enhanced bioremediation techmque utilizes
an in-situ reactive zone that is established in the
groundwater in order to enhance the natural
biodegradation of chlorinated VOCs, such as TCE
(and its associated degradation {daughter}
products). The biodegradation mechanism that
will be enthanced (s reductive dechlorination (or
dehalogenation). Evidence of an anaerobic.
reducing environment and the natural occurrence
of this reductive dechlorination process was
presented in the Ri report. ERD will be
accomplished by supplving the groundwater
svstem with a carbon source.in the form of a
mixture of molasses and water to create
conditions amenable to the desired processes.
Molasses is a inexpensive, innocuois. and easily
degradable amendment to the subsuriace
environment and its use has been accepted by
both federal and state regulatory agencies to
enhance bioremediation at approximately 20 sites
throughout the United States including New York
State.

5/12
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The following sections describe the
biogeochemical processes that are responsible for
the enhanced biodegradation of theVOCs, as well
as the rationale for implementing the in-situ
reactive zone technology in this impacted area of
the site. This IRM has been devetoped to provide
the NYSDEC with:

e specific details associated with the enhanced
bioremediation technology:

e aconceptual design outlining system
installation and operation;

e asvstem performance monitoring program:
and

¢ asystem installation schedule.
4.1.1 Objectives

ERD is intended to address groundwater in the
vicinity of Well MW-8S/8D impacted by TCE,
DCE and VC. The enhanced biodegradation
system, consisting of injection wells, witl be
designed and operated to enhance the already
naturally occuiring degradation of the VOCs.
Using ERD, the VOCs will be degraded to much
less toxic compounds such as carbon dioxide,
water, and chloride. The in-siu reactive zone
technology will not generate air emissions,
thereby eliminating the potential for transfer into
another media, as well as the need to pretreat an
air discharge vapor stream. The inipacts to the
environment will be reduced with time as the
VOCs are degraded to less toxic compounds.

4.1.2 Overview of Enhanced Reductive
Dechlorination (ERD)

Chlorinated VOCs are relatively imsoluble and once
discharged to the environment, typically migrate
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through soils to reach underlying groundwater.

The prevalent chlorinated solvent found at the site
is TCE. TCE can be transformed by naturally
occurring chemical and biological processes in the
subsurface to form a variety of other VOC daughter
products, including cis- and trans- 1,2
dichloroethene, VC, ethene, ethane and. finaily, to
carbon dioxide. water and chloride ions. The
degradation mechanism for TCE, beginning with
its parent tetrachloroethene, is discussed below.

Tetrachloroethene was originally considered
nonbiodegradable (or recalcitrant): however,
research completed in the last 10 years has
demonsirated that, under the proper conditions,
tetrachloroethene can be naturatly degraded.
Tetrachloroethene is degraded through reactions
involving indigenous microbes naturally present in
the subsurface. Tetrachloroethene is thus degraded
via reductive dechlorination, which involves the
sequential removal of a chlorine atom from
tetrachloroethene and the substitution with a
hydrogen atom. The degradation sequence for
tetrachloroethiene s as follows: tetrachloroethene
— trichioroethene — dichloroethene— vinyi
chloride — ethene—> ethane — carbon dioxide.
water and chloride.

Figure 5 is a schematic identifving the degradation
steps. By mionitoring for the relative levels of these
datghter compounds, it can be demonstrated that
the compiete degradation of trichloroethene is
occursing.

‘The later steps of this process, such as degradation
of DCE {cis- -isomer) to VC. and degradation of
VC to ethene, generally require more strongly
reducing conditions (redox conditions typically in
the range of -200 to -400 mV) than do the nitial
degradation steps.  The more highty chlorinated
compounds are most susceptible to reductive
dechloration because of their higher state of

6/12
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oxidation (McCarty 1995). Often a subsurface
environment is not reducing enotgh (i.e. the
oxidation-reduction potential is not low enough) to
allow for the complete degradation to occur and an
accumulation of daughter products (such as DCE
and VC detected in several wells on site} 1s
observed. As a result, the oxidation-reduction
potential (redox) of the subsurface system s
dependent on, and can influence, the specific
reductive dechlorination processes { Wiedemeier
1996). Generally, stronger reducing conditions,
and the depletion of electron acceptors, are needed
to foster the latter processes in this sequence. ORP
measurements above 0 mV indicate the teansition
to oxidizing conditions that are not favorable for
most anaerobic reductive reactions. Nitrate, iron
and manganese reduction are most efficient in the
ORP range of 0 to - 150 mV, while sutfate
reduction and methanogenesis are most efticient in
the -150 to-350 mV range. Reductive
dechlorination of the lesser daughter products, such
as VC, has been observed at redox potentials
corresponding to nitrate- and iron- reducing
conditions. However, the reactions are most
prevalent and quicker under suifate-reducing and
methanogenic conditions.

Reductive dechlorination mechanisms are primarily

co-metabolic processes that occur in anaerobic
(oxygen-deficient) environments. Oxygen (s the
most thermodynamically preferred electron
acceptor for degradation, but in its absence,
alternate electron acceptors can be utilized in
anaerobic subsurface environments to degrade
theVOCs. That is, the indigenous microbes utilize
an organic carbon source as a primary substrate for
obtaining energy. The organic carbon serves as an
electron donor dnd is oxidized during this process.
The VOCs serve as electron acceptors and are
subsequently reduced, while nitrate. iron.
manganese, sulfate, and carbon dioxide also serve
as electron acceptors and are aiso reduced in these

ClAp o ect ~gerss VAYESD2 S 000 Repor it rwpian ot

reactions. Enzymes and co-factors produced
during these reactions fortuitously degrade the
source chlorinated VOCs (McCarty 1993). For
reductive dechlorination to occur, there must be a
sufficient source of carbon to suppart microbial
growth. The organic carbon necessary for these
reactions to occur can cither be natural (i.e. in the
formation) or anthropogenic (such as in the form of
other contaminants).

The chemical redox equations that control
degradation of VC through the reduction of
dissolved oxygen, denitrification, iron and
manganese reduction, sulfanogenesis, and
methanogenesis are shown below (Wiedemeier et
al. 1996). Stochiometry is provided for VC due to
the scrutiny often placed on the fate and transport
of VC. The reaction for oxidation of VC {C2H3CH)
by oxygen (O2) is:
C H,=CH - |
CoH3CH+2.507 — 2C07 + HHO+H +
Ci

A set of chemicat equations can also be written for
the other redox reactions that degrade VC as
follows (Wieidemeier et al. 1996):

CoH3C1 +2NO3 + H ™ —2C03 + 2H20
+ N3+ Cl (denitrification)

10Fe” " +3(OH) = CaH3C1 + 4Ho0 —
+ - 2+
2C0y + LIH +C1™+ 10Fe* (iron

reduction)

CaH3CH+ 3MnO2 + 9H - 2C0O9 +
2 -
6H2O + SMn'Jr +Cl (inanganese

reduction)

CaH3Cl+ 1SH +1.25504" - 2C03 +
1.25HaS + HhO + ClI” (sulfanogenesis)
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CaH3Cl + 1.5H20 —> 0.75C0O2 + 1.25CH4

+ - :
+H +Cl (methanogenesis)

4.1.3 ERD Through In-Situ Reactive Zones

ERD is founded on the concept of enhancing the
natural conditions in the subsurface system in order
to drive the conditions to a state that ts more
conducive to degradation of the VOCs. Often,
natural degradation is limited or statled at a site due
to one or more of the following fimiting conditions:

Acrobic or oxidizing conditions.
Weak reducing conditions.
Deficiency ot organic carbon.
Deficiency of electron acceptors.
Deficiency of nutrients.

Stressed bacterial population.

Typically, the most common rate-hmiting factors
that result in slow or little degradation are a lack
ot organic carbon and relatively mild redox
conditions (often slightly aerobic). 1t has been
reported that an excess of 100 times the
contaminant concentrations of totai organic
carbon (TOC) is needed for optimal degradation
rates. Degradation is often slowed due to the
depletion of natural organic carbon and the less
than optimal reducing conditions (tess than -200
mV).

In order to overcome the lack of any adequate
natural carbon and insure an adequately reducing
enviromment for the reductive dechlorination of
TCE and its daughter products, the use of
molasses injection is proposed for the site. The
addition of the molasses solution to the subsurface
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provides both an ample supply of dissotved
organic carbon, and the rapid depletion of
dissolved oxygen via aerobic bacteria degrading
the molasses, thus creating strongly reducing
conditions.

4.1.4 Conceptual Design

The following is a description of the conceptual
design for the D.C Rollforms/Ingersoli-Rand site.
ARCADIS Geraghty & Miller ts proposing to
apply our patented enhanced biodegradation
system in a phased approach, as necessary. Phase
I will consist of the installation of two tnjection
wells (IW-1 and IW-2; see Figure 6). The
performance data collected during Phase }
(estimated operational period of 3 to 6 months)
will be used to refine the system design and the
installation of Phase 2, if necessary.

4.1.4.1 Delivery System

The in-situ reactive zones used to enhance the
biodegradation of the VOCs will be established
by a system of two injection wells designed to__;
deliver the molasses solution to the impacted soi}

and groundwater. A description of the delivery |
system is provided in the next three sections.

4.1.4.2 Proposed Injection V/elis

Two proposed injection wells (1W-1 and IW-2)
will be installed adjacent to Well MW-8S/BD to
convey the molasses solution into the subsurface )
in order to create an effective reactive zone. Each
well will be constructed of 4-inch diameter,
schedule 40 PVC casing and screen {0.020 slot).
IW-1 will be installed within the fill material and
screened from 3 to 10 feet below tand surface to
effect the impacted zone. [W-2 will be instatled
within the till and screened from |4 to 24 below
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land surface. Figures 7 and 8 are schematics of
the injection wells.

4.1.5 Molasses Solution Injection

A typical food-grade blackstrap molasses solution
containing sucrose, reducing sugars, ash, organtc
non sugars, and water, (all of which are soluble in
water) will be used on-site. The molasses
solution will be initially be mixed with potable
water to achieve 1 to 10 dilution (1 part molasses
and 10 parts water). This mixture may be altered
during the course of the project in order to
achieve the desired results.

[t is anticipated that a small moiasses solution
storage vessel (10 to 20 gallons in volume) will be
deployed near each injection weill, and enclosed in
a small wooden structure to protect against
freezing and damage/vandalism. During each
injection event, the molasses solution (at the
desired molasses/water ratio) will be prepared in a
mixing tank. The prescribed volume of solution
for the injection will then be added to each
storage vessel. The molasses solution will then be

allowed to flow via gravity from the injection

vessel and into the well.

During the first month of operation, it is
anticipated that the feed solution wii! be injected
at a frequency of once per week at a minimum.
Following this, injections will be reduced to bi-
weekly ormonthly.  The injection frequency
may further be altered following evatuation of the
biogeochemical sampling data coltected during
the project.

4.1.6 System Performance Monitoring

Phase | of the enhanced biodegradation system
will be conducted for a period of approximately 3
to 6 months. Phase 2, if necessary, can begin as

G.Apro,ectiingerso AYBC02 . 0002\Reportiir~vrmweian

soon as sufficient data has been collected from the
Phase 1 operation to assess the effectiveness of
the technology. A system performance
monitoring program has been developed
consisting of baseline sampling and periodic
ronitoring to measure the effectiveness of the
system in the soil and groundwater.

4.1.6.1 Groundwater

To establish baseline groundwater conditions
prior to the start of the ERD IRM, an inittal round
of groundwater samples will be cotlected for
taboratory analysis and field parameters
measurements from monitoring welis MW-8S,
MW-8D, ESI-7, MW-7D, ESI-6 and a new
proposed well MW-12. Due to the sensitive
nature of many of the parameters being measured
in the groundwater each well will be sampled
using low ftow techniques. Water samples from
these wells will be collected and analyzed for
VOCs using USEPA Method 8260A, total and
dissolved iron and manganese using USEPA
Method 6010, total and dissolved organic carbon
using USEPA Method 9060, BOD using USEPA
Method 465.1, COD using USEPA Method 410.1,
ethene and cthane using Method AM-18, carbon
dioxide using AM-15.01, chloride using USEPA
Method 9250, sulfate using USEPA Method 9036.
sulfide using USEPA Method 9031, and
nitrate/nitrite using USEPA Method 9200.
Groundwater samples will be cotlected on a
monthly basis for the first year. An evaluaation of
the data will be performed at the end of the first
year to determine the future sampling frequency.

The following indicator field parameters wili also
be measured in groundwater using field

equipment:

* Dissotved oxygen (DO):

8/12
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e Ferrous iron:

o Sulfide:

e Oxidation/reduction potential (ORP):
o pH:

e temperature; and

* specific conductance.

Water extracted from each well using low-flow
sampling methods previously described will be
directed into a flow-through chamber for DO,
redox. and pH measurements. Monitoring of DO
and redox in the monitoring wells wili help 10
determine whether microbial-induced reducing
conditions have developed within the impacted
area. The DO and redox levels are expected to
decrease as reducing conditions devetop., All
field monitoring results will be recorded on log
forms. Field parameters will be collected during
the baseline groundwater sampling event. bi-
weekly thereafter for the first 2 months, and
quarterly for the remainder of the first vear. An
evaluation of the data will be performed at the end
of the firstyear to determine the future sampling
frequency.

4.1.7 Data Evaluation

Evaluation of the monitoring data will be
conducted to determine the etfectiveness of the
in-situ reactive zone. The results obtained during
the monitoring events will be used for adjusting
the molasses solution composition. feed rate, and
mjection frequency to achieve the desired
strongly reducing conditions in the subsurface
environment necessary to enhance the
biodegradation of the VOCs.

o
™
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4.1.8 System Installation Schedule

ARCADIS Geraghty & Miller anticipates
installing Phase 1 in late October - early
November 1998 and begin system operations by
late November of 1998. Phase 2 system design, if
necessary, would be scheduled for the first quarter
of 1999 with installation following immediately
thereafter. Actual timing of the design and
installation of the ERD System will depend on
NYSDEC review and approvat.

4.2 Proposed (RMs for Well ES)-3 and ESiI-4 Areas

The IRM selected for these related areas witl
address the LNAPL and DNAPL. NAPL recovery.,
specifically recovery of DNAPL is often a
complicated task due to many site-specific factors,
and therefore the -IRM selected may be revised and
require an increased level of effort.

Passive recovery of NAPL is the proposed IRM in
which both the LNAPL and DNAPL woulid be
periodicalty recovered from the wells in the
impacted areas via manual means. Manual NAPL
recovery will consist of instaltation of speciatly
designed passive recovery canisters. which woutd
recover only NAPL (no groundwater) from the
wells. The proposed oil recovery unit is the
PetroTrap™'. Literature describing the
PetroTrap™ is provided in Appendix A.

In areas in which NAPL occurrence is fairly
limited in areal extent, such as this site. passive
recovery of NAPL is often an efficient and cost
effecitve method of recovery. This is especially
true i the case of DNAPLs which due to there
location (i.e. below the groundwater at the base of
the formation} make them hard to mobilize
through any active means (such as groundwater
extraction).

18/1
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The passive NAPL recovery approach for the ESI-
3 and ESI-4 areas will employ the existing
monitoring wells for recovery. The PetroTrap™
canisters will checked initially on a weekly basis
and then monthly. Product within the caoisters
will be transferred to a temporary storage
container for later disposal. Use of an automatic
recovery system in place of manual recovery
would be based on the recovery rates observed
initially, since in most cases NAPL recovery is
not limited by the speed at which the NAPL 1s
removed from the well. but rather by the speed at
which it will migrate into the well. The presence
of DNAPL in Well ES-4 would also be
monitored during cach site visit. Any DNAPL
that is present would be removed using a bailer
or a peristaltic pump. Based on results of the
manual recovery, it may be determined that the
recovery system should be upgraded to potentiaily
include a larger diameter recovery weil.

4.3 Proposed IRM for Chadakoin River Bark Oil
Seep

The proposed IRM for the oil seep witl consist of
a temporary containment structure covering the
impacted area. [mplementation of this IRM witl
require low flow stream conditions so that the
surface of the water is below the clevation of the
seep. The proposed IRM will consist of a
applying one to two layers of fast curing
hvdraulic concrete over the seep location and
surrounding areas. This concrete Jayer will
present a barrier between the statned soils of the
seep area and the surface water and will prevent
possible discharge or erosion of the stained soils,

During a low-flow event. the concrete will be
applied to the desired area via specialized
concrete spraying equipment. The area over
which the conerete will be applied will be targe

G Vhprcjest nge 5o SAYQ00218 D02 Renor il —v ' mwp ar it

enough to give the concrete sufticient strength
and to avoid any potential for increased velocity
and eroston. Following the initial application. a
second application may be performed, to reinforce
and strengthen the barrier.

5.0 Interim Remedial Measures Report

Foliowing implementation of the proposed IR Ms.
an [RM report will be prepared summarizing the
field activities associated with instaliation of the
injection wells, installation of PetroTrap'™
canisters for oil recovery, and the temporary
containment structure for the oil seep. The report
will be certified by a professional engineer
licensed in the state of New York and will include
recommendations for modifications to the {fRMs
or additional phases as necessary. The report will

- be submitted within 30 days fotlowing complietion

of threc months of groundwater monitoring and
Teceipt of all associated laboratory analytical data.
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PetroTrap™ Literature
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| l ' ' ' The PetroTrap-E"” units
have been designed using |

‘tn Mg&t lhe Nﬂgds the same quality manufac-3
turing as the Original Petro- §

Trap”. We have created}
these low cost alternatives
for use on sites with mini-
mal water table fluctuations.’
The 2" (0.7 Liter) and 4" (2.0°8
_Liter) models feature a 12" §
buoy travel, a standard 90
day warranty and are com-
petitively priced at $585. 00
‘and $635.00 respectively.

PetroTrap ... - o

When water table fiuctua-§
tions are significant and_yc;u;
need your unit to accommb-i
date, look to the ongmal
PetroTrap™ for recovery
These units feature a 243
buoy travel and a lifetime
warranty which includ,_‘esg
replacement of parts-for the}
lifetime of the system. i

2" (0.7 Liter) and 4" (2.0}

Liter) models are available

for recovery of most-refinedg

fuels. Please contact EPI

with your site specsflcations,.
_or with questions on freef

| . oo ' product recovery. r
PetroTrap”™ :

¥ ¢all 1-800-ENVIRO 4

- - -
N 4 r
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Description:

Our unigue passive skimmer system which incofpo-
rates the use of an active buoy assembly. This
buoy assembly removes free product 10 a sheen.

PetroTrap" units can be installed in minutes and
are ideal on sites where free proguct recovery must
begin immediately. The system empioys the use of
a collection canister, eliminating the need te run
electricity or air fines to the weli.

Installation is quick and easy—lower the unit into the
well much the same way as a bailer, and suspend it
using the lanyard/vent tube (standard 25 length).
The unit begins recovering product as soon as
product is available. Periodically. the canister is
emptied manually through the drain valve at the
bottom of the canister.

, 4" PetroTrap” 2" PetroTrap”
Diameter 35" | 1.75"
Length 61.0" i 76.88"
Weight 18 Lbs. i 6.25 Lbs.

2.0 Liters /.53 Gall 0.7 Liters /.20 Gah
V°lume (O:n]erevr;wnes Oaringlns \Omlevextnstumes Opzzng;ns
Min. Depth
of Water 29.0" 39.0
Required

2" PetroTrap-L£ -

4" PetroTrap-t -

 Diameter 35 1.75"
Length 49.0° 64.88"
Weight 15 Lbs. 5.25 Lbs.

2.0 Liters 1.563 Gallons | 0.7 Liters /.20 Galons

V0|ume {Other Volumes Optiona'! 1Other Velumes Opionaly
Min. Depth

of Water 29.0" 39.0"
Required

PetroTrap is manufactured by Enviro Products Inc. and
is part of EPIs line of "Purc & Simple” remediation products.

Bal) 1-B00-E1Y1HY &

Features:
« No power source required

« Installation takes only minutes

« Effective with petroleum fuels

« Ideal monitoring device to
indicate migrating plumes

« Available for 2" and 4" wells

Materials of Construction:
« Stainless steel

+ Brass

The PetreTrap " filter recovers
free product to a sheen

« Polyethylene
« PVC

Standard System Includes:
» PetroTrap" skimmer assembly (2" or 4" Model)

« 25" suspension hose
« Choice of 2", 4", or 6" locking well cap

Options:

« Additional canister which wilt double the
PetroTrap's" capacity

+ Varying tengths of suspension hose

For woelts sehere a bigh yicld of free product is expected. consider using a
SkimRite , EPI's activw sKimmer systent.

Enviro Products Means Service!

HEPOSSH ST o
1431 Rensen _Street « Suite A « Lansing, Michigan 48910
(517) 887-1222 + 1-800-ENVIRO 4 « Fax: (517) 887-8374



