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Acronyms and Units of Measurement
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MMO methane-monooxygenase
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NYSDOH New York State Department of Health

ORP oxidation-reduction potential

OU-3 Operable Unit3 .
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PPE personal protective equipment
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QC quality control

RASP Remedial Action Sampling Plan

RCRA Resource Conservation and Recovery Act
redox oxidation-reduction

RI remedial investigation

SDA Still Discharge Area

STL Severn Trent Laboratories, Inc.

SYOC semivolatile organic compounds

TCE trichloroethene

TOGS Technical and Operational Guidance Series
TKN total Kjeldahl nitrogen

TSDF treatment, storage, and disposal facility
ug/L micrograms per liter

USEPA U.S. Environmental Protection Agency
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1. Introduction

1.1 General

Blasland, Bouck & Lee, Inc. (BBL) has prepared this Interim Remedial Measures Natural Attenuation
Evaluation Report for Operable Unit 3 (Report) to summarize the interim remedial measure (IRM) activities
conducted for groundwater at Operable Unit 3 (OU-3) at the Envirotek II Superfund Site (site) located at 4000
River Road in the Town of Tonawanda, Erie County, New York (Figure 1-1 and 1-2). This report has been
prepared on behalf of the Envirotek Ii Site Potentiaity Responsible Parties (PRP) Group implementing the
Administrative Order by Consent (AOC), Index #B9-0407-92-05, that was issued by the New York State
Department of Environmental Conservation (NYSDEC) on August 20, 1998. The OU-3 IRM-related activities
were performed in accordance with the NYSDEC-approved fRM Work Plan for QU-3 (Work Pian) (BBL,
2004b), which was approved by the NYSDEC in a letter dated March 24, 2004 (Appendix A). The objectives
for the work in OU-3 were to:

e assess the current groundwater quatity; and
e evaluate the viability of natural attenuation (NA) as an IRM for QU-3.

The IRM Work Plan for OU-3 included the folowing elements.
¢ Installation of a new monitoring well (ENV-3R) between existing Buildings 13 and 24, immediately
downgradient of the former source area (Figure 1-2) and near the former location of monitoring wel
ENV-3.
e Sampling of groundwater from the monitoring weil network at least once.
e Evaluation of NA data. BBL performed a review of historical groundwater data, as well as the more
recent groundwater data to provide a detailed assessment of the remedial progress made by NA

processes. The NA assessment inctuded:

- updating the United States Environmental Protection Agency’s (USEPA’s) scoring for evaluation of
the potential for in situ biodegradation;

- ﬁreparing groundwater concentration trend graphs;

- evaluating the concentration trend of ratios of parent to daughter compounds;

- comparing concentration data with NYSDEC Technical and Operational Guidance Series (TOGS);
- evaluating concentration reduction trends along projected groundwater flow paths; and

- assessing the potential applicability of the BIOCHLOR screening model for evaluation of potential
biodegradation rates and NA life.

* Meeting with the NYSDEC and New York State Department of Health (NYSDOH) to discuss the
preliminary findings of the QU-3 investigation and NA data and to determine the need for a second
round of groundwater sampling.
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* Preparation of a Groundwater Assessment and NA Evaluation Report for OU-3.

1.2 Site Location

The site consists of a 2.5-acre parcet of land located within the 50-acre Roblin Steel complex (NYSDEC Site
#915056) at 4000 River Road in the Town of Tonawanda, Erie County, New York. A map identifying the
approximate location of the Robiin Steel complex is presented on Figure 1-1. Figure 1-2 presents a site plan of
the Roblin Steel complex, showing that it is in an industrialized area along River Road, and identifies the 2.5-
acre Envirotek II site. The Roblin Steel complex (Figure 1-2), which is presently owned by Niagara River
World, Inc. (NRW), is bounded on the west by the Niagara River, on the east by River Road, on the south by
Marathon Oil, and on the north by a facility that was investigated and remediated by the NYSDEC (ie., the
River Road Site [NYSDEC Site #915031]).

1.3 Site History

The history of the site is interrelated with the history of the Roblin Steel complex, as the site was formerly
leased from Roblin Steel for industrial use. Between August 1981 and June 1989, Envirotek Ltd. (Envirotek)
operated a solvent recovery operation at the site located within the Roblin Steel property.

A review of the Roblin Steel property history indicates that industrial steel production activities have been
associated with the property since the early 1900s. Prior to development of the property, a section of the Erie
Canal along River Road was filled with unspecified materials. In addition, Rattlesnake Creek, which formerly
ran through the Roblin Steel property, was backfilied with stag and other materials to bridge Rattlesnake Isiand
with the main property. Because areas of the Roblin Steel property were located in seasonal floodplains, those
low areas were filled with slag and other industrial debris to raisc the site grade. The property was developed in
the early 1900s for the production of steel by the Wickwire Spencer Steel Company (Wickwire}. in 1945, the
property was sold to the Colorado Fuet and Iron Corporation (Colorado F&I), which subsequently merged with
Wickwire and was operated by Colorado F&I until it went bankrupt in 1963. In the mid- to late 1960s, Roblin
Steel purchased the property and used it primarily for storage. Roblin Steel also subleased portions of the
property to a number of other companies, including, but not limited to, Ascension Chemical, Rupp Rentat,
Freightways Transportation, Envirotek, and Booth Oil.

In 1984, the NYSDEC issued a Resource Conservation and Recovery Act (RCRA) Part B Permit to Envirotek to
operate the site as a hazardous waste treatment, storage, and disposal facility (TSDF). After violations of this
permit in 1985, including improper waste characterization, RCRA drum handling violations, and tack of
insurance and financial assurance, Envirotek entered into an AOC with the NYSDEC that required a reduction
of Envirotek’s hazardous waste inventory.

In 1988, Envirotek submitted a Facility Closure Plan (Envirotek, 1988) to the NYSDEC to remove and dispose
of all materials remaining onsite and to take measures to decontaminate the property. The NYSDEC’s review
determined that the Facility Closure Plan was unacceptable, citing inaccurate closure costs and the use of
unqualified personnel to implement the closure as reasons for rejecting the Facility Closure Plan.

On February 2, 1989, Envirotek filed a petition under Chapter 11 of the Bankruptcy Code in the United States

Bankruptcy Court of the Western District of New York. The current owner of the property, NRW, evicted
Envirotek in June 1989, at which time Envirotek abandoned the facility. The NYSDEC formally revoked
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Envirotek’s RCRA Part B Permit to operate on November 16, 1989, on the basis of Envirotek’s inability to
develop an acceptable Facility Closure Plan.

Following abandonment of the site, the USEPA inspected the site and confirmed the presence of abandoned and
unsecured drums and containers, pits containing hazardous substances, and contaminated process vessels and
tanks. Preliminary analysis of some of the materials suggested that corresive, air-reactive, and metal-
contaminated wastes, as well as oils and waste solvents, were present onsite. Many of the materials located
onsite were flammable, with some known to be either acutely or chronicaily toxic.

As a result, the USEPA notified former Envirotek customers of their potential liability at the site and requested
the performance of a removal action to control site conditions. As a result, on May 14, 1990, the USEPA
entered into an AOC with site respondents to perform a removal action at the site (Removal Action AOC). The
site boundaries, as defined in this Removal Action AQC, included the property once leased by Envirotek and the
southeast portion of the hangar-like building that contained the aforementioned pits, which was located adjacent
to the property once leased by Envirotek.

Under the Removal Action AOC, several tasks were compieted by the site PRP Group, including the following:

* Between June 1990 and November 1990, a removat action was implemented at the site that consisted of
the characterization, removal, transportation, and offsite disposat of approximately 980 drums; 3,500
gallons of liquid wastes; 363 tons of solid wastes; and 146 tab pack containers, atl of which had been
stored in Buildings 13, 24, and 153.

Between July 1990 and October 1990, a removal action was implemented at the site that consisted of the
characterization, removal, transportation, and offsite disposal of waste materials that were formerty
stored in Pits 1, 2, 3, 3A, 4, and $; decontamination of the former pits; offsite transportation and
disposal of decontamination water; and backfitling of the pits.

Between June 1990 and January 1991, decontamination activities were performed at the site for a
number of process vessels, tanks, buildings, and equipment.

Between September 1990 and November 1990, BBL implemented a Remedial Action Sampling Plan
(RASP) (BBL, 1990) at the site to identify areas onsite, other than the Stiil Discharge Area (SDA), at
which spills or releases of chemical compounds may have occurred. The RASP also estimated the
direction and rate of groundwater fiow in the shallow overburden aquifer underlying the site, evaluated
the nature of chemical compounds in groundwater that were associated with the former activities at the
site, and provided a preliminary characterization of site conditions that would be the basis for evaluating
whether further investigation and/or remediation of the site would be warranted. To accomplish these
objectives, BBL performed a soit gas survey, installed and sampled site groundwater monitoring wetls,
analyzed groundwater samples for volatile organic compounds (VOCs), and collected soil samples from
the SDA.

The results of this investigation indicated the following:

The soil gas survey indicated elevated levels of VOCs in the area of the SDA and in an area to the
west of Building 153.

The analytical results for the groundwater sampling indicated the presence of VOC-impacted
groundwater associated with the site.
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- The analytical results for the soil sampling indicated that there were elevated levels of chlorinated
and aromatic VOCs and that the soils containing the highest level of VOCs were located in the
vicinity of the SDA.

» Following implementation of the Remediat Action Sampling Plan (RASP) in 1990, BBL performed an
evaluation of potential interim remedial alternatives for the SDA in March 1991,

¢ Asaresult of this evaluation, in May 1993, a removal action was implemented at the site that consisted
of the removal of approximately 175 tons of impacted soil from the SDA. Soils with field headspace
screening results greater than 1,000 units of total volatile organic vapors were removed from this area.
A polyethylene sheet was placed over the remaining soils in the excavation, and clean fill was placed
over the polyethylene sheet. A {2-inch-diameter production well located near the Power Building was
also abandoned during this field activity.

Additionally, from 1999 to 2001, BBL conducted a remedial investigation (RI) at the site to assess the onsite
surface and subsurface soil quality, offsite subsurface soil guality, site groundwater quality, and site geologic
and hydrogeologic characteristics. The results of the RI for the site are presented in the Remedial Investigation
Report (RI Report) (BBL, 2002). Based on the results of the RI, the Envirotek Il Site PRP Group submitted
recommendations to the NYSDEC including:

* implementing an IRM to remove the Boiler House ink waste for offsite disposal; removing soils
containing elevated levels of VOCs from Waste Pit No. 6, decontaminating the pit, and backfilling the
pit with clean backfill; and disposing of all solid, liquid, and personal protection equipment (PPE)
generated during this IRM to an approved offsite disposat facility(ies);

e reducing the potential for migration of VOC constituents of concem (COCs) from source-area soils to
the shallow overburden groundwater; and

¢ reducing the concentration of VOC COCs in shallow overburden groundwater associated with elevated
VOC concentrations in source-area soils.

The first recommendation, which is defined as QU-1 and is related to the removal of ink waste in the Boiler
House and VOC-impacted soil in Waste Pit No. 6, was implemented in April 2003 and is summarized in the
Interim Remedial Measures Final Report for OU-1 (IRM Final Report for OU-1) (BBL, June 2003). The IRM
Final Report for OU-1 was reviewed and approved by the NYSDEC in No Further Action (NFA) letters dated
November 5 and 19, 2003. The second recommendation, which is defined as OU-2 and is related to reducing
the potential for migration of VOC COCs from source-area soils to the shallow overburden groundwater, was
implemented in October 2003 and is summarized in the Interim Remedial Measures Final Report for OU-2
(IRM Final Report for OU-2) (BBL, 2004a). Following review of the IRM Final Report for OU-2, the
NYSDEC issued a NFA letter for OU-2 dated February 9, 2004. The third recommendation, which is defined as
QU-3 and is related to reducing the concentration of VOC COCs in shaliow overburden groundwater associated
with elevated VOC concentrations in source-area soils, is addressed in detail in this report. One should note that
implementation of the OU-2 IRM had an expected significant beneficial effect on OU-3 because more than
7,100 tons of impacted soil were removed as a potential future source of VOC COCs to groundwater.
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1.4 Roles and Responsibilities

The OU-3 IRM activities were implemented at the site between April 14 and September 28, 2004. The
Envirotek II Site PRP Group retained BBL to implement the Work Plan (BBL, 2004b). The subcontractors that
were retained by BBL during the OU-3 IRM included the following:

Nothnagle Drilling, Inc. (Nothnagle) of Scottsville, New York was used to install replacement
monitoring well ENV-3R,

Waste Technology Services, Inc. {(WTS) of Niagara Falis, New York was used to provide transportation
and offsite disposal services for solid waste materials-generated during well instailation and
groundwater sampling during implementation of the Work Pian.

Severn Trent Laboratories, Inc. (STL) of Amherst, New York was used to perform offsite analytical
testing for groundwater and waste disposal characterization samples.

Mclntosh and McIntosh, P.C. of Lockport, New York was used to perform the survey of newly instalied
monitoring well ENV-3R.

The OU-3 IRM activities for the site werc managed and documented by BBL, with BBL providing
representatives onsite for the duration of the project.

1.5 Report Organization

This report summarizes and documents the OU-3 IRM activities implemented by the Envirotek II Site PRP
Group and has been organized into the fotlowing sections:

Section 1 - Introduction: Provides a brief overview of the OU-3 IRM scope of work and site
background.

Section 2 — Summary of OU-3 IRM Field Activities: Summarizes the investigative activities performed
at the site in 2004,

Section 3 ~ Summary of OU-3 IRM Results: Summarizes the resuits of the field investigative activities.

Section 4 — Natural Attenuation Evaluation: Summarizes the methods and results used to assess
whether NA has occurred and whether NA is a viable alternative for completion of the IRM for OU-3,

Section 5 - Conclusions: Provides overall conclusions of work described within this report.

Section 6 - References: Provides references cited in this report.
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2. OU-3 IRM Field Activities

2.1 Monitoring Well Installation and Development

On April 14, 2004, Nothnagle installed groundwater monitoring well ENV-3R under the supervision of a BBL
field geologist. Monitoring well ENV-3R was instalied to replace monitoring well ENV-3, which was removed
on September 25, 2003 during the excavation performed during implementation of the IRM for QU-2.

The boring for ENV-3R was advanced to a depth of 18 feet below ground surface (bgs} using the hollow-stem
auger (HSA) drilling technique. Soil samples were collected at 2-foot intervals during the boring process using
a split spoon-sampler driven ahead of the augers. These samples were lithogically characterized. The boring
log for the soil encountered during dritling for monitoring welt ENV-3R is included as Appendix B.

Monitoring well ENV-3R was installed at the interface between fill material and underlying native clay,
approximately 16 feet bgs. The well was constructed of 10 feet of Schedule 40, 0.01-inch slotted polyvinyl
chloride (PVC) screen, and Schedule 40, flush-threaded PVC riser. The open borehole space below the well
screen was backfilled with bentonite chips and capped with 0.5 feet of filter pack sand. The annular space
between the borehole and the screen was filted through the HSAs with filter pack sand. Sand was placed to
approximately 2 feet above the top of the screened interval, followed by a 2-foot-thick hydrated bentonite seal,

capped with a concrete surface seal. At the surface, the welt was completed as a flush-mounted well, secured by
a locked expanding well plug, and surrounded by a road box within a 2- by 2-foot concrete pad. Monitoring

well construction information is presented in the boring log for monitoring welt ENV-3R (Appendix B).

Following installation, monitoring weil ENV-3R was developed by pumping and surging, using a Waterra pump
and surge block. Development continued until the well was observed to produce relatively clear, sediment-free
water. Approximately 20 gallons of water were generated during the development process.

The drilling subcontractor constructed a decontamination pad and used a pressure washer to decontaminate the
HSAs and all other down-hole equipment. Decontamination water was contained within the decontamination
pad constructed at the site for this purpose.

2.2 Surveying

On September 28, 2004, the relative horizontal location and elevation of the top of monitoring well ENV-3R
was surveyed by Mclntosh & Mcintosh, P.C., a New York State-licensed surveyor. The surveyor’s report is
presented as Appendix C.

2.3 Groundwater Sampling

On May 5, 2004, a BBL field geologist collected groundwater samples from eight monitoring wells (ENV-1,
ENV-3R, ENV-4, ENV-7, ENV-8, ENV-9, GW-3, and GW-7) that define the QU-3 monitoring well network.
On July 15, 2004, an additional, sample was collected from monitoring well ENV-3R. Based on discussions
with NYSDEC representatives, and on behalf of the PRP Group, BBL agreed to sample groundwater from the
monitoring well network a second time. The second full round of sampling was performed on September 28,
2004.
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Groundwater samples were cotlected using the low-flow purging and sampling technique. Prior to sampling,
each monitoring well was purged using a peristaltic pump and dedicated tubing until parameters of pH,
conductance, dissolved oxygen (DO), temperature, and oxidation-reduction potential {ORP) had stabilized.
Stabilization of these parameters provided an indication that water drawn from the well was representative of the
groundwater in the surrounding formation. After the monitored parameters had stabilized, samples were
collected with a disposable bailer. During both sampling events, BBL’s field geologist collected several quality
control (QC) samples including a trip blank, a field blank, a matrix spike (MS) and matrix spike duplicate
(MSD), and a field duplicate. The MS/MSD samples were collected from monitoring weil ENV-8 during the
May 5, 2004 event and from monitoring well ENV-9 during the September 28, 2004 event. Field duplicate
samples FD050504 and FD092804 were collected from monitoring well ENV-3R. Copies of groundwater
sampling logs are presented in Appendix D.

Groundwater samples were sent to the STL facility in Amherst, New York, where they were analyzed for VOCs
by USEPA Method 8260. The analytical results of these groundwater samples are presented and discussed in
Section 3.

2.4 Investigation-Derived Wastes

Soil cuttings generated during the installation of ENV-3R were collected and placed in one 55-gailon drum.
Monitoring well development water and decontamination water were contained within a second 55-gatlon drum.
Purge water generated during the May 5, 2004, July 17, 2004, and September 28, 2004 groundwater sampling
events was placed into an additional 55-gallon drum.

Disposal characterization samples of drummed investigation derived waste (IDW) were anatyzed on October 6,
2004 with results reported on October 20, 2004. On November 30, 2004, three drums of non-regulated IDW
(two drums of water and one drum of soil) were transported offsite by Hazmat Environmental Group and
disposed on December 1, 2004 at the CWM Chemical Services Facility located in Model City, New York.
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3. OU-3 IRM Field Results

3.1 Groundwater Gauging and Assessment of Groundwater Fiow

Table 3-1 presents groundwater gauging data for site monitoring wells from 1990 through the most recent
gauging event (performed on September 28, 2004). Figures 3-1 and 3-2 illustrate groundwater elevation
contours within the upper fill material based on data from the last two gauging events on May 5, 2004 and
September 28, 2004, respectively. The interpreted direction of groundwater flow in May and September 2004 is
consistent with interpretations from previous groundwater gauging events reported in the RI Report (BBL,
2002). Thatis, the groundwater flow has a radial component of flow, particularly on the eastern side of the site
and a more unidirectional flow on the western side of the site when nearing the Niagara River. The radial
component of flow on May 5, 2004 (Figure 3-1) was more pronounced than that observed on September 8,
2004. This variability is also consistent with previous observations in 1999 and 2001, as presented in the RI
Report (BBL, 2002). ’

The groundwater gradients calculated between monitoring weil ENV-1 and GW-5 was 0.042-feet/foot (fUft) on
both May 5 and September 28, 2004. This represents a gradient slightly over 20% higher than that reported in
the RI Report (BBL, 2002). However, gradient fluctuations of this magnitude are expected for sites like this
one, which is near a river and, therefore, likely to be significantly influenced by river stage.

3.2 Groundwater Quality

Table 3-2 summarizes VOC and semivolatile organic compound (SVOC) data coilected at the site from 1988
through the groundwater sampling event performed on September 28, 2004. Figures 3-3 and 3-4 provide
isoconcentration plots illustrating the total VOC concentrations detected at each of the eight wells from the May
5 and September 28, 2004 sampling events, respectively. Figure 3-3 aiso presents the concentration data for the
sample collected on July 15, 2004 from monitoring well ENV-3R. Laboratory reports and data review reports
are presented in Appendix E.

Total VOC concentrations in groundwater have decreased significantly since the previous groundwater sampling
event in 2001 as reported in the RI Report (BBL, 2002). The concentrations of total VOCs in groundwater in
ENV-3R showed some variability, with concentrations ranging from a tow of 0.084 milligrams per liter (mg/L)
on July 15, 2004 to a high of 0.660 mg/L on September 28, 2004. VOC concentrations in groundwater from the
other monitoring network wells were low and consistent between the two 2004 sampling events. Additional
discussions of VOC concentration trends are presented in Section 4 of this report.
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4. Natural Attenuation Evaluation

4.1 Objective and Overview

The objective of this NA evaluation was to assess the relative contributions of naturally occurring fate and
transport processes associated with decreasing concentrations of principal COCs at several site groundwater
monitoring locations and to determine whether NA is a viabie method of remediation for OU-3. Fate and
transport processes known to attenuate peak concentrations of COCs in groundwater includé dispersion,
dilution, sorption, abiotic degradation, and biodegradation. These NA processes resuit in decreasing COC mass
or concentrations in groundwater with time and distance. NA is a significant process that reduces the
concentration of COCs in groundwater at sites that have been impacted by VOCs.

The NA evaluation for the Envirotek site was based on appropriate USEPA guidance documents (USEPA, 1998;
USEPA, 1999) that are based on a “multiple lines of evidence” approach, in which several different data types
are used to independently determine the effectiveness of natural groundwater remediation. Three lines of
evidence were considered for this evaluation:

e decreasing principal COC concentration trends with time and distance;
¢ changes in principal COC concentration ratios with time and distance; and
e geochemical conditions that indicate the presence of in situ biodegradation of site principal COCs.

Groundwater data collected during RI activities that focused on determining the nature, extent, and transport of
dissolved VOC concentrations in site groundwater were used to support the first two lines of evidence. Site-
specific groundwater geochemical data were collected, including measurements of dissolved gas concentrations,
to support the third line of evidence. In situ biodegradation is an important NA process because it destroys COC
mass.

The analytical database for the site includes groundwater monitoring data collected at site monitoring wells
between 1990 and 2004, as well as groundwater samples collected at temporary monitoring locations
hydraulically downgradient from the SDA/Source Area in 1999.

The remainder of this section consists of the following components:

e site conceptual model;
¢ NA evaluation methods and results; and
e congclusions.

4.2 Site Conceptual Model

The site conceptual model was thoroughly discussed in Sections 1 and 3 of the NYSDEC-approved RI Report
(BBL, 2002). The site conceptual model 1s sumumarized below.
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4.2.1 Sources and Chemicals of Concern

Envirotek operations occurred on oniy a limited portion of the Roblin Steel property, a facility historically used
in steel-making operations. Generalty, the Roblin Steel property appears to have been impacted by COCs
associated with former operations associated with making steel, including inorganic chemicals and SVOCs. In
the immediate site vicinity, residual hydrocarbons identified in vadose and saturated-zone soils are considered to
be associated with former Roblin Steel operations. However, these residual hydrocarbons have appeared to
commingle with the principal COCs at the site.

The SDA is considered to be the main source area associated with former Envirotek operations. Impacted media
associated with releases at the SDA include soil and groundwater. A limited soil removal action performed at
the SDA in 1992 resulted in the removal of approximately 175 tons of soil containing elevated levels of VOCs.
Lower levels of VOC-impacted soil were identified in the Source Area adjacent to the SDA. In 2003, an
additional 7,100 tons of soil were removed as part of the OU-2 IRM. This was expected to enhance any remedy
chosen for QU-3.

As previously discussed, the principal COCs associated with Envirotek operations are VOCs, including
chlorinated ethenes and ethanes, as well as some of the benzene, toluene, ethylbenzene, and xylene (BTEX)
compounds. As mentioned above, residual petroleum hydrocarbons are aiso present within the SDA and Source
Area, but these are considered to be associated with Roblin Steet operations. Principal COCs detected in soils
associated with Envirotek operations include tetrachloroethene (PCE), trichioroethene (TCE), 1,1,1-
tetrachloroethane (1,1,1-TCA), toluene, ethytbenzene, and xylene. Principat COCs detected in groundwater
near the site include PCE, TCE, and 1,1,1-TCA and their associated degradation byproducts, including isomers
of dichloroethene (DCE) and dichloroethane (DCA), viny! chioride (VC), and chloroethane (CA).

4.2.2 Fate and Transport Processes for PCOCs in Groundwater

Fate and transport processes known to attenuate peak VOC concentrations in groundwater inctude a variety of
physical, chemical, and biological processes. Physical fate and transport processes known to attenuate VOC
concentrations in groundwater include mixing, dispersion, and sorption. Chemical (abiotic) fate and transport
processes that destroy VOC mass in groundwater and result in decreasing VOC concentrations may inchide
hydrolysis and dehydrohalogenation. Biological fate and transport processes that destroy VOC mass in
groundwater and result in decreasing VOC concentrations include aerobic and anaerobic biodegradation
reactions. Of all the fate and transport processes known to attenuate peak VOC concentrations in groundwater,
abiotic and biologic degradation processes are of particular interest because they destroy VOC mass in situ.

BTEX compounds and chlorinated VOCs (CVOCs) can be biodegraded in situ in groundwater by naturally
occurring aerobic and anaerobic micreorganisms, BTEX compounds and certain CVOCs, such as DCE, DCA,
VC, and CA, can be oxidized by certain acrobic and anaerobic microorganisms that directly use these chemicais
as a source of organic carbon. During this process, innocuous byproducts such as carbon dioxide and chloride
ions are formed. These metabolic processes require proper microorganisms, water, circum-neutral pH
conditions, adequate temperature, a supply of electron acceptors or alternate electron acceptors, and nutrients.
Degradation can occur under oxidizing or reducing geochemical conditions, via aerobic respiration, nitrate
reduction, iron reduction, sulfate reduction, or methanogenesis. Degradation half-lives of organic chemicals
subject to biological oxidation can range from days to years, depending on site-specific conditions.

CVOCs containing higher amounts of chiorine, including PCE, TCE, and 1,1,1-TCA, are biodegraded in situ in
groundwater by naturally occurring anaerobic microorganisms that use these chemicals as electron acceptors in
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a reaction called reductive dechiorination. During reductive dechlorination reactions, anaerobic microorganisms
sequentially remove chloride ions from these chemicals and transfer electrons during other metabolic processes.
The result is that intermediate byproducts such as DCE and DCA can be formed, which can be further
biodegraded by reductive dechiorination or via aerobic or anaerobic oxidation. Reductive dechiorination of
PCE and 1,1,1-TCA can be represented by the reactions:

PCE - TCE =2 1,2-DCE > VC - Ethene and Ethane
1,1,1-TCA = 1,1-DCA - Ethane

Reductive dechlorination requires proper microorganisms, water, circum-neutral pH conditions, adequate
temperature, reducing geochemicat conditions, an altemative source of organic carbon such as natural organic
matter, and nutrients. Reductive dechlorination occurs under reducing geochemical conditions and can be
associated with oxidation-reduction (redox) processes such as iron reduction, sulfate reduction, and
methanogenesis. Degradation half-lives of organic chemicals subject to reductive dechlorination can range from
weeks to years, depending on site-specific conditions.

In addition, some chemicals such as PCE and TCE can be cometabolically biodegraded in situ in groundwater
by naturally occurring microorganisms that metabolize other organic carbon sources and fortuitously degrade
these COCs. For example, methanotrophic organisms express the methane-monooxygenase (MMO) enzyme to
metabolize methane for food and growth. MMO quickiy oxidizes PCE, TCE, and some other COCs, producing
carbon dioxide and chloride ions as byproducts. Degradation haif-lives of organic chemicals subject to
cometabolic degradation can range from days to months.

Some principal COCs (1,1,1-TCA in particular) can be abiotically degraded in situ in groundwater by means of
hydrolysis reactions. Hydrolysis is a naturally occurring reaction that can destroy organic chemicals by means
of splitting water molecules. Hydrolysis of 1,1,1-TCA 1s a well-characterized reaction in groundwater, occurs
fastest under reducing geochemicat conditions, and has a hatf-life of approximately 2 years.

4.3 Methods

Multiple lines of evidence were evaluated as part of this NA evaluation, including:

preliminary screening;

time-series analysis of COC concentrations;
evaluation of geochemical conditions; and
evaluation of COC concentration ratios.

The following subsections describe the methods and results of these evaluations.

4.3.1 Preliminary Screening

A screening method adopted by the USEPA (1998) was used to preliminarily evaluate the potentiai for in situ
biodegradation of dissolved CVOCs in site groundwater. The USEPA screening method is a scoring process in
which points are assigned for various groundwater analytical data resuits, and is based on the fact that in situ
biodegradation processes manifest themseives as changes in groundwater geochemistry. Using the USEPA
scoring interpretation guidelines, scores less than 5 suggest inadequate evidence for in situ biodegradation of
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CVOCs, scores from 6 to 14 suggest limited evidence for in situ biodegradation of CVOCs, scores from 135 to 20
indicate adequate evidence for i situ biodegradation of CVOCs, and scores greater than 20 indicate strong
evidence for in situ biodegradation of CVOCs. This screening-ievel evaluation is useful because it is reiatively
straightforward, and, more importantly, it is objective and provides reproducible resuits. Potentiat drawbacks of
the USEPA (1998) method are that it focuses on biodegradation reactions and ignores other NA processes, it
attempts to simplify naturally complex phenomena, and it can lead to falsely negative conclusions (i.e., no NA
potential). Where applicable, BBL has qualified these aspects of the screening method analysis.

During the April 2001 sampling event, groundwater samples were collected at five monitoring wells and
analyzed for concentrations of in situ degradation indicator parameters in addition to principal COC
concentrations (Table 4-1). As shown, the indicator parameters analyzed inctuded totai and dissolved iromn, total
and dissolved manganese, nitrate, nitrite, suifate, suifide, total Kjeldahl nitrogen (TKN), ammonia (as nitrogen),
alkalinity, dissolved organic carbon, chioride, ethane, ethene, methane, oxygen, carbon dioxide, and nitrogen.
The data were preliminarily screened using methods adopted by the USEPA (1998) and evaluated in detail for
the presence of specific naturally occurring degradation processes.

Using the site-specific groundwater analytical data shown in Table 3-2 and Table 3-3, this scoring process was
applied at those sampling locations where geochemical indicator parameters were measured (Tabie 4-1). These
included monitoring well ENV-2, located within the SDA, and monitoring wells located hydraulically
downgradient from the SDA/Source Area (ENV-3, ENV-4, and GW-7). Geochemical indicator parameters
were also measured at upgradient wetl ENV-1, which exhibited evidence of reducing geochemicai conditions
(i.e., low DO, ORP, nondetectable nitrate, and elevated dissolved iron. As shown, the USEPA (1998) scoring
system produced results ranging from 9 to 28, indicating strong evidence of in situ biodegradation of CVOCs in
groundwater at some locations during the April 2001 sampling event (Tabie 4-2). All of the sampling locations
evaluated showed at least limited evidence of in situ biodegradation in groundwater, with monitoring wells
ENV-2 and ENV-3 indicating adequate and strong evidence for in situ biodegradation of CVOCs, respectively.
The lower scores observed at hydraulicatly downgradient monitoring welts ENV-4 and GW-7 do not indicate a
lack of in situ biodegradation of CYOCs, only a tack of current activity. The data are discussed in greater detail
below.

4.3.2 Time-Series Analysis of COC Concentrations

Stability of the VOC plume in site groundwater was evaluated based on time-series analysis of COC
concentrations. Groundwater VOC plumes can be shrinking, stable, or expanding with time; therefore,
understanding plume stability is important from both a health-risk perspective and a remedial action perspective.
Some shrinking or stable plumes may not pose a significant threat to receptors and would require only long-term
monitoring with contingencies to be protective of human health and the environment, thus justifying an NA
remedy. Conversely, some growing plumes may threaten potential receptors and warrant the use of engineering
controls to mitigate risk. Therefore, evaluating the stability of the groundwater COC plume at this site is
important when determining appropriate remedial strategies.

Figures 4-1, 4-2, and 4-3 provide a striking visual depiction of how the total VOC ptume has been shrinking
over time. This has been done by coloring the areas between index concentration contours to better visuatize
how those areas have either changed shape or disappeared. The contrast can be most easily seen when
comparing Figure 4-1 with Figure 4-2. These two figures depict VOC concentrations in groundwater from
September 1999 and May 5, 2004, respectively. The most notable contrast in these two figures is the relative
shrinking of the green area (between the 0.1 and 0.01 mg/L concentration contours) on Figure 4-2 (May 5,
2004). In addition, the pink and beige, higher concentration areas {more than 10 mg/L and between 10 and 1
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mg/L total VOCs, respectively) have disappeared on Figure 4-2. Figure 4-3 took the same presentation concept
and applied it to the most recent data from September 28, 2004. The plume from May 5, 2004 and September
28, 2004 appear virtually identical, as would be expected for two sampling events so closely spaced in time.
Appendix F also depicts graphical, qualitatively COC trends. Quantitative assessment of COC trends is
discussed in subsequent sections of this report.

Plume stability was also evaluated using time series analyses (linear regression) of COC concentrations
measured in groundwater samples collected at site monitoring wetls. Generally, decreasing concentrations with
time and distance from a source area are a good indicator of plume shrinkage, stabie VOC concentrations with
time and distance indicate plume stability, and increasing VOC concentrations with time and distance can
indicate plume expansions. For sequentiaily decaying chemicals such as PCE, TCE, and 1,1,1-TCA, plume
stability must be evaluated not only for these “parent” compounds, but aiso for their intermediate byproducts.

Although the database available for the site was deemed adequate to assess using models like BIOCHLOR, BBL
concluded that a more straight-forward quantitative trend analysis was more appropriate as described in the
following sections.

4.3.2.1 Linear Regression Analyses Methods

COC concentration trends were evaluated at select monitoring locations using graphicat time-series plots and
linear regression analyses of historical groundwater data. Use of linear regression analyses to evaluate time-
series concentration trends s consistent with appropriate regulatory guidance documents (USEPA, 1998;
USEPA, 1999). Site groundwater sampling events occurred in 1990, 1999, 2001, and 2004. This 14-year
database of groundwater analytical resuits provides a reasonable basis for interpreting COC concentration trends

COCs and monitoring locations for linear regression analyses was selected as follows:

e The site groundwater analytical database was queried to identify ait samples that had a COC that
exceeded its regulatory criteria. Based on these criteria, 54 COC regulatory exceedances were identified
at 14 monitoring locations.

e For the 54 identified exceedances, datasets of COC concentrations with time were assembled. From
these datasets, a visual (qualitative) assessment was made to determine:

- whether there were sufficient data to perform linear regression analyses;

- whether the COC had already reached its remediation goal (i.e., cleanup criteria);
- datasets showing a decreasing trend with time; and

- datasets showing an increasing trend with time.

¢ Datasets for COCs with sufficient data that showed a qualitative decreasing trend with time were then
selected for linear regression anatysis.

Linear regression methods were used to estimate correlation coefficients (R?) and NA rate constants (k) for
COCs at select monitoring locations. This involved piotting the natural logarithm of COC concentrations over
time. Standard statistical formulas were then used to estimate correlation coefficients and NA rate constants. In
all cases where nondetect (ND) concentrations were used in computations, the concentration was assumed to be
one-half the detection limit.
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The correlation coefficient, or R, is a measure of how well a linear regression formula fits empirical data. R’
values close to 1.0 are considered to be a good fit, while R* values below 0.6 are considered to be a poor fit. NA
rate constants are defined as the slope of the tinear regression tine that best fits the empirical data. The NA rate
constant includes the influence of all NA processes, including both biotic (i.e., biodegradation) and abiotic (i.e.,
hydrolysis, dilution, and dispersion) processes. COC haif-lives in groundwater (t,,) were determined from the
NA rate constant (k) as follows:

tin= 0.693/k

4.3.2.2 Results

Results of the linear regression are presented in Appendix G and summarized in Tabie 4-3. As shown, 54
datasets were potentially available for linear regression analysis. Of these:

e 17 datasets (31%) showed decreasing COC trends with time;
1 dataset (2%) showed an increasing COC trend with time;

8 datasets (15%) had data that had an unacceptably low correlation coefficient. Because the correlation
was poor, no conclusion could be drawn regarding data trends;

1 dataset (2%) had insufficient data to determine trend direction; and
27 datasets (50%) showed COCs had already met the remediation goals.

Based on these results, the 18 datasets that showed COC trends with time (i.e., datasets with acceptably high
correlation coefficients) were selected for tinear regression analyses. Correlation coefficients were estimated for
18 concentration time-series data sets using linear regression methods {Tabie 4-3). As shown, correlation
coefficients for these datasets ranged from 0.60 to 1.00. This information indicates that all of these data sets
displayed statistically significant trend with time. COC NA rates ranged from approximately 1.0E-03 to 1.0E-04
day, with corresponding COC half-lives ranging from approximately 650 to 4,500 days.

4.3.2.3 Summary

Results of this analysis revealed the following:

* Fifty percent of historical COC detections above regulatory criteria have aircady been naturatly
remediated to below regulatory criteria.

Thirty-one percent of historical COC detections show statistically significant decreasing trends with
time, with half-lives ranging from about 650 to 4,500 days.

Two percent of historical COC detections had insufficient data for trend analysis.

Fifteen percent of historical COC detections had poor correlation coefficients and therefore no
conclusions regarding trend directions coutd be made.
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e Only one COC (1,2-dichioroethylene [1,2-DCE]) appeared to be increasing at only one monitoring
location (ENV-3/3R). Care must be taken when interpreting these data because they are from two
distinctly different monitoring wells, ENV-3 and its replacement, ENV-3R and, therefore, do not
represent the same exact location.

4.4 Evaluation of Geochemical Conditions Conducive for Destruction of COCs in
Groundwater

This section discusses the geochemicat analytical results for site groundwater samples and their implications for
NA of principal COCs. The dataset used for the evaluation of geochemical conditions was coliected in April
2001. The indicator parameters are discussed in the context of oxidation-reduction redox reactions known to
consume dissolved COCs in site groundwater, and include acrobic respiration, denitrification, iron reduction,
manganese reduction, sulfate reduction, and methanogenesis. These redox reactions are mediated by naturaily
occurring microorganisms that require a sufficient supply of electron acceptors and electron donors, and
generate metabolic byproducts during in situ biodegradation reactions. The geochemical data, which include
indicator parameters of these conditions, are provided in Tables 4-1 and 4-4.

4,41 General Environmental Conditions

General environmental conditions include groundwater pH, temperature, and buffering capacity. These
conditions are indicated by site-specific measurements of pH, temperature, alkalinity, and redox potential, as
discussed below.

Groundwater pH

The pH of site groundwater samples ranged from 6 to 12 standard units during the April 2001 sampling event
(Table 4-4). Groundwater pH between 7 and 9 standard units is considered favorabte for microbiologic growth.
A pH value of 6 standard units is not of concern given the adequate buffering capacity of site groundwater
indicated by alkalinity concentrations greater than 40 milligrams per liter (mg/L) (discussed below). A pH value
of 6 likely indicates the presence of inorganic acids produced as intermediate byproducts during some of the
oxidative biodegradation reactions. The high pH values {more than 9 standard units) observed in some site
groundwater samples during the Aprit 2001 sampling event are probably associated with elevated alkalinity.

Groundwater Temperature

Temperature of groundwater samples ranged from about 9 to 12 degrees Celsius (°C) across the site during the
April 2001 sampling event (Table 4-4). Groundwater temperatures greater than 10°C are considered favorable
for microbiologic growth. Seasonal fluctuations in groundwater temperature may influence the rate of NA
processes.

Oxidation-Reduction Potential

ORP readings of site groundwater samptes ranged from about -290 miliivolts (mV) to 40 mV during the April
2001 sampling event (Table 4-4). This information indicates the presence of strongly reducing geochemical
conditions in site groundwater at some sampling tocations during this sampling event. This is important because
it supports the presence of the anaerobic redox reactions discussed above. In particular, methanogenesis is
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typically associated with ORP readings iess than approximately -50 mV. Furthermore, reducing conditions are
favorable for the hydrolysis reactions associated with the abiotic degradation of 1,1,1-TCA.

Alkalinity
Alkalinity can serve three roles in NA processes:

* It can be used as an alternate electron acceptor during methanogenesis, which is an anaerobic redox
reaction associated with reductive dechlorination of CVOCs, as discussed below.,

¢ It can indicate the presence of elevated carbon dioxide concentrations; carbon dioxide is a metabolic
byproduct of a variety of redox reactions.

¢ It can provide buffering capacity to neutralize acids that may be produced as intermediate byproducts of
in situ biodegradation of COCs in site groundwater.

Alkalinity of groundwater samples ranged from 40 mg/L to 430 mg/L (as calcium carbonate) during the Aprit
2001 sampling event (Table 4-1). The alkalinity of groundwater sampled at SDA monitoring well ENV-2 0
mg/L) was significantly lower than the alkalinity observed in the sample collected at upgradient monitoring well
ENV-1 (430 mg/L). This observation suggests that alkalinity was being consumed in the SDA at the time of
sampling, and it may indicate the presence of in situ biodegradation of principal COCs in site groundwater.
Alkalinity concentrations across the site indicate that groundwater was sufficiently buffered at the time of
sampling.

4.4.2 Electron Acceptor Availability

Microorganisms require clectron acceptors to perform metabolic functions for celil growth. During redox
reactions in which organic matter (e.g., benzene, DCE, VC) is oxidized, naturally occurring electron acceptors
in groundwater may include oxygen, nitrate, ferric iron, manganic manganese (Mn+4), sulfate, and carbon
dioxide. During reductive dechiorination reactions, naturally occurring microorganisms use chlorinated COCs
as clectron acceptors. This section evaluates the availability of oxygen, nitrate, and sulfate. The electron
acceptors ferric iron and Mn+4 are relatively insoluble in groundwater, typically occur as solids, and are
abundant in most soil types in New York, and are therefore assumed to be generally available in site
groundwater for iron and manganese redox processes.

Dissolved Oxygen

Aerobic respiration is a biologically mediated redox reaction known to destroy organic chemicals in
groundwater. During aerobic respiration, aerobic microorganisms use DO as an electron acceptor and dissoived
organic chemicals as a source of carbon. Aerobes reduce molecular oxygen (O,) and oxidize dissolved organic
chemicals, resulting in the production of carbon dioxide and chioride ions. Because rain can contain DO
concentrations up to 10 mg/L and is a primary source of DO in groundwater, DO concentrations measured at
groundwater monitoring wells can be used to evaluate the presence and magnitude of acrobic respiration.

DO concentrations in site groundwater samples ranged from 0.28 mg/L to about 10 mg/L during the April 2001
sampling event (Table 4-4). The highest DO concentrations were observed in samples cotlected at
downgradient monitoring wetls. This observation indicates that DO may have been absent in background
groundwater due to a hydraulically upgradient source of organic carbon, and it also was likely consumed in the

BLASLAND, BOUCK & LEE, INC.

3/4/05 engineers, scientists, economists 4-8
49142275 - Envirotek - mbh rev 020305 doc




SDA/Source Area at the time of sampling. Given the widespread distribution of hydrocarbons at the Roblin
Steel facility, low DO concentrations in upgradient groundwater are not surprising. This information suggests
that oxygen is probably not a significant electron acceptor in site groundwater.

Nitrate

Nitrate is an indicator parameter for nitrate reduction, which is a biologically mediated redox reaction known 1o
destroy organic chemicals in groundwater. During nitrate reduction reactions, denitrifying microorganisms use
nitrate as an alternate electron acceptor and dissotved organic chemicals as a source of carbon. The denitifiers
reduce nitrate, forming ammonia and other reduced nitrogen species, and oxidize dissolved organic chemicals,
resulting in the production of carbon dioxide and chloride ions (in the case of CVOCs). Based on this reaction,
analysis of nitrate concentrations in groundwater samples can be used to evaluate the presence and magnitude of
nitrate reduction in groundwater. This is accomptished using a background-comparison approach, whereby
sample results collected at hydraulicatly downgradient areas are compared with background conditions. For
example, if downgradient groundwater samples contain fow or ND nitrate concentrations while upgradient, or
background samples contain higher nitrate concentrations, this is evidence that nitrate reduction is occurring in
site groundwater.

Nitrate concentrations in site groundwater samples were ND at all locations, except for 8.6 mg/L detected at
sampling location ENV-4 during the Aprit 2001 sampling event (Table 4-1). These data suggest that nitrate was
available in groundwater for use as an alternate electron acceptor at the ENV-4 sampling location, but was
generally not available elsewhere. This information suggests that nitrate is probably not a significant electron
acceptor in site groundwater.

Sulfate

Sulfate reduction is a biologically mediated redox reaction known to destroy organic chemicals in groundwater.
During sulfate reduction, sulfate-reducing microorganisms use sulfate as an alternate electron acceptor and
dissolved organic chemicals as a source of carbon. Sulfate reducers reduce sulfate to sulfide species and oxidize
dissolved organic chemicals, resuiting in the production of carbon dioxide, chloride ions, and (possibly) sulfide
gas. However, sulfide, the metabolic byproduct of sulfate reduction, may participate in a variety of geochemical
precipitation reactions. Based on this information, analysis of groundwater samples for sulfate concentrations
can be used, in some instances, to evaluate the presence of sulfate reduction using the background-comparison
approach discussed above.

The sulfate data at the site were difficult to interpret because the background suifate concentration was lower
than site sulfate concentrations. This could be due to the presence of reductants upgradient of the site such as
naturally occurring organic carbon (e.g., peat), pyrite, zero-valent iron, or other anthropogenic sources of
carbon. This altering of the background geochemical conditions complicates interpreting some, but not
necessarily all of the site-specific geochemical data.

An important point to note with regard to suifate is that it is present in site groundwater at concentrations (from
19 mg/L to 560 mg/L during the April 2001 sampling event [Table 4-1]) that would allow it to be used by
indigenous sulfate reducing bacteria as an alternate electron acceptor during oxidation-reduction reactions
associated with in situ biodegradation of some site COCs. This information, therefore, suggests that suifate is
probably a significant electron acceptor in site groundwater.
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4.4.3 Electron Donor Avaitability

Microorganisms known to reductively dechlorinate chiorinated COCs require an alternate supply of electron
donors, such as naturally occurring or anthropogenic organic carbon, to perform metabolic functions for cetl
growth. During reductive dechlorination reactions, naturatly occurring electron donors in groundwater can be
mdicated by concentrations of dissolved organic carbon and COCs such as the BTEX compounds, acetone, DCE
and DCA isomers, VC, chloroethane, methane, ethane, and ethene.

Dissolved (or Soluble) Organic Carbon

Dissolved organic carbon (DOC) is a measure of the total organic carbon concentration in a sample, including
COCs and naturally occurring organic matter. Some portion of the DOC in groundwater can be used as a source
of carbon by most naturally occurring microorganisms, particularly those that reductively dechlorinate
chlorinated COCs. This is important because sufficient DOC in groundwater is necessary to develop and
maintain reducing geochemicat conditions that are required for reductive dechiorination of CVOCs. Therefore,
DOC is a “catch-all” indicator parameter for a variety of redox conditions. Metabolic byproducts of DOC
oxidation include carbon dioxide and the various inorganic byproducts discussed above. DOC can also be
converted to methane during methanogenesis, another important redox reaction for site principal COCs, as
discussed below.

DOC concentrations in site groundwater samples ranged from about 7 mg/L to 22 mg/L during the April 2001
sampling event (Table 4-1), suggesting that there is a sufficient supply of DOC present at the locations sampled.
The highest DOC concentration observed in the April 2001 data set was detected in a groundwater sample
collected from downgradient monitoring well ENV-3 (60 mg/L).

Other Potential Electron Donors

We note that COCs such as BTEX, DCE, DCA, VC, and chloroethane, and other chemicals such as methane,
ethane, and ethene were present at detectable concentrations in some groundwater samples collected at the site,
and, therefore, these chemicals could potentially serve as electron donors in site groundwater during oxidation-
reduction reactions associated with in situ biodegradation of some other site COCs.

4.4.4 Metabolic Byproducts

Naturally occurring microorganisms known to biodegrade COCs in situ in groundwater produce metabotic
byproducts that can be detected using standard analytical techniques. The presence and distribution of such
metabolic byproducts in groundwater can provide further evidence for in situ natural remediation of COCs in
site groundwater.

Ammonia

Ammonia is a metabolic byproduct of nitrate reduction; therefore, by employing a background-comparison
approach, it is possible to evaluate the presence and magnitude of nitrate reduction in site groundwater.
Elevated ammonia concentrations measured at hydraulicaily downgradient groundwater samples (compared
with upgradient samples) can be construed as evidence that nitrate reduction was occurring in site groundwater
during the April 2001 sampling event.
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Ammonia concentrations in site groundwater samples ranged from ND to 2.8 mg/L. during the April 2001
sampling event (Table 4-1). The highest ammonia concentration was detected at downgradient monitoring well
GW-7 (2.8 mg/L), where VOC concentrations were tow or ND at the time of sampling, suggesting an inverse
correlation at that time. This information indicates that nitrate reduction was occurring in site groundwater to
some extent, and may have been associated with the low VOC concentrations in downgradient groundwater at
that time.

Dissolved Iron

Iron reduction is a biologically mediated redox reaction known to destroy organic chemicals in groundwater.
During iron reduction, iron-reducing microorganisms use ferric iron (Fe+3) as an alternate electron acceptor and
dissolved organic chemicals as a source of carbon. Iron reducers reduce Fe+3, forming Fe+2, and oxidize
dissolved organic chemicals, resulting in the production of carbon dioxide and chloride ions (in the case of
CVOCs). Fe+3 species are relatively insoluble in groundwater and occur mainly as precipitates, or filterable
particulates, while most Fe+2 species are soluble to some extent. Based on this information, analysis of filtered
groundwater samples for iron concentrations can be used to evaluate the presence of dissolved iron and,
therefore, the relative magnitude of iron reduction in groundwater. This is accomplished using the background-
comparison approach discussed above.

Dissolved iron concentrations in site groundwater samples ranged from ND to 1.8 mg/L during the April 2001
sampling event (Table 4-1). The presence of dissolved iron in the groundwater sample collected at upgradient
monitoring well ENV-1 (1.7 mg/L) indicates that iron reduction was occurring in background groundwater and
that a source of organic carbon was available in background groundwater at the time of sampling. Since
groundwater from monitoring well ENV-3 contained 1.8 mg/L of dissolved iron, iron reduction is likely an
important in situ biodegradation process in groundwater at the site.

Dissolved Manganese

Similar to iron reduction, manganese reduction is a biologically mediated redox reaction known to destroy
organic chemicals in groundwater. During manganese reduction, manganese-reducing microorganisms use
Mn+4 as an alternate electron acceptor and dissolved organic chemicals as a source of carbon. Manganese
reducers reduce Mn+4, forming Mn+2, and oxidize dissolved organic chemicals, resulting in the production of
carbon dioxide and chloride ions (in the case of CYOCs). Mn+4 species are relatively insoluble in groundwater
and occur as precipitates, or filterable particulates, while Mn+2 species are more readily dissolved. Based on
this information, analysis of filtered groundwater samples for manganese concentrations can be used to evaluate
the presence of dissolved manganese and, therefore, the magnitude of manganese reduction in groundwater.
This is accomplished using the background-comparison approach discussed above.

Dissolved manganese concentrations in site groundwater samples ranged from ND to 2.8 mg/L during the April
2001 sampling event (Table 4-1). The presence of dissotved manganese in the groundwater sample collected at
upgradient monitoring well ENV-1 (2.8 mg/L) indicates that manganese reduction was occurring in background
groundwater at the time of sampling and that a source of organic carbon was available in background
groundwater at that time. Since groundwater from monitoring well ENV-3 contained 0.25 mg/L of dissolved
manganese, manganese reduction is tikely an important in situ biodegradation process in groundwater at the site.

Sulfide

Sulfide (and related chemicals) is a metabolic byproduct of sulfate reduction; therefore, it is possible, at times, to
evaluate the presence and magnitude of sulfate reduction in site groundwater using the background-comparison
approach.
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Sulfide concentrations were ND across the site groundwater samples collected in April 2001 (Table 4-1). It
should be noted that dissolved sulfide readily participates in a variety of naturally occurring geochemical
reactions which could render its concentration to be ND, including, but not limited to volatilization from
groundwater into soil gas present within the vadose zone, reactions with metals that precipitate suifide minerals
(e.g., pyrite), and oxidation to produce oxidized sulfur species such as sulfate.

Because sulfide concentrations were ND, the occurrence or magnitude of sulfate reduction could not be
determined.

Chloride

Chloride ions are a direct byproduct of the in situ biodegradation of CVOCs by both oxidative and reductive
metabolic processes in groundwater. Therefore, if the background-comparison approach indicates increased
chloride concentrations in groundwater hydrauticatly downgradient from an SDA/Source Area, and there are no
other sources of chloride, this can be a direct indication for in situ btodegradation of CVOCs in site
groundwater.

Chloride concentrations in site groundwater samples ranged from 6.6 mg/L to 59 mg/L during the April 200!
sampling event (Table 4-1). Chioride concentrations were highest in groundwater sampled at monitoring wells
ENV-2 (59 mg/L) and ENV-3 (51 mg/L), which are located within and downgradient from the SDA/Source
Area, respectively. Chloride concentrations were lowest in groundwater sampled at upgradient monitoring well
ENV-1 (16 mg/L) and downgradient monitoring wells ENV-4 (6.6 mg/L) and GW-7 (9.5 mg/L).

Because the mass of chloride is conserved in groundwater (i.e., it does not volatilize, biodegrade, or form solid
precipitates), the only possibie transport processes that could account for this magnitude of concentration
reduction are dispersion and/or dilution. This information is a clear indication that CVOCs were being
destroyed in site groundwater at the time of sampling and also that peak PCOC concentrations were being
attenuated by means of dispersion and ditution.

Dissolved Carbon Dioxide

As discussed above, dissolved carbon dioxide (DCO,) is a metabolic byproduct of a variety of redox reactions
known to consume dissolved organic chemicals in groundwater; therefore, elevated DCO, concentrations in
downgradient groundwater samples can verify the presence of in situ biodegradation reactions at the site. In
other words, DCO, is another “catch-atl” indicator parameter for metabolic activity in groundwater. DCO, can
also serve as an electron acceptor during methanogenesis, which is an important redox reaction that consumes
organic carbon and is associated with reductive dechlorination of CVQCs. Therefore, depieted DCO,
concentrations in downgradient groundwater sampies (compared with upgradient samples) can indicate the
presence of methanogenesis at the site.

DCO; concentrations in groundwater samples ranged from ND to 44 mg/L during the April 2001 samphing event
(Table 4-1). The DCO, concentration in groundwater sampled in the SDA (ENV-2) (iess than 0.60 mg/L) was
two orders of magnitude or more lower than the background DCO, concentration measured in one sample from
upgradient monitoring well ENV-1 (44 mg/L). This information indicates that carbon dioxide was being
consumed in situ in groundwater in the SDA at the time of sampling and indicates that methanogenesis was
occurring at that time.
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Dissolved Nitrogen

Dissolved nitrogen (DN,) is a byproduct of nitrate reduction; therefore, increased DN, concentrations in
downgradient groundwater can indicate the presence of nitrate reduction in groundwater. DN, concentrations in
groundwater at the site ranged from 19 mg/L to 21 mg/L during the April 2001 sampling event (Tabie 4-1).
Because there was no discernable spatial trend in the DN, measurements, the occurrence and magnitude of
nitrate reduction in site groundwater couid not be determined.

Dissolved Methane

Methanogenesis is a biologically mediated redox reaction known to destroy organic chemicals in groundwater,
and, importantly, it is strongly associated with reductive dechiorination of CVOCs. During methanogenesis,
methanogenic microorganisms use carbon dioxide as an altemate electron acceptor and dissolved organic
chemicals as a source of carbon. Methanogens reduce carbon dioxide to methane and oxidize dissolved organic
chemicals, resulting in the production of methane and chloride ions. Based on this information, analysis of
groundwater samples for methane concentrations can be used to evaluate the presence of methanogenesis using
the background-comparison approach discussed above. Methane can be consumed by naturally occurring
methanotrophic microorganisms.

Concentrations of dissolved methane in site groundwater samples ranged from 5.6 micrograms per liter (ng/L)
to 850 pg/L during the April 2001 sampling event {Tabie 4-1). The highest dissolved methane concentration
was observed in groundwater sampled at monitoring well ENV-3 (850 ng/L), which is hydraulically
downgradient from the SDA. This trend indicates that methanogenesis was occurring in site groundwater at the
ENV-3 sampling location at the time of sampling. It is also likely that naturally occurring methanotrophs were
consuming some of the methane in groundwater near the SDA, which is important because methanotrophs can
cometabolically degrade CVOCs in groundwater. Based on this information, it appears that methanogenesis is
an important in situ biodegradation reaction occurring in site groundwater.

Dissolved Ethane and Ethene

Ethene and ethane are direct byproducts of the complete reductive dechlorination of CVOCs. In other words, in
the absence of other ethene and ethane sources, elevated concentrations of ethene and ethane are direct evidence
that naturally occurring microorganisms are completety stripping chloride ions off PCE, TCE, and 1,t,1-TCA
molecules in site groundwater.

Dissolved ethane concentrations in site groundwater samples ranged from 0.1 ug/L to 48 pg/L during the April
2001 sampling event (Table 4-1). The highest dissolved ethane concentrations were observed in site
groundwater sampled at downgradient monitoring wells (including ENV-2 {20 pg/L.] and ENV-3 {48 11g/L]) and
were approximately two orders of magnitude higher than dissolved ethane concentrations observed in
background groundwater sampies (ENV-1 {0.1 ug/L}). This observation is considered to be direct evidence that
complete reductive dechlorination of CVOCs was occurring in site groundwater at some sampling locations at
the time of sampling.

Dissolved ethene concentrations in site groundwater samples ranged from 0.1 pg/L to 94 pg/i. during the April
2001 sampling event (Table 4-1). Similar to dissolved ethane concentrations, the highest dissolved ethene
concentrations were observed in site groundwater sanpled at downgradient monitoring wells (inciuding ENV-2
(94 pg/L] and ENV-3 [4.5 ng/L]) and were also approximately two orders of magnitude higher than dissolved
ethene concentrations observed in background groundwater samples (ENV-1 {0.1 pg/L}). This observation is
also direct evidence for the complete reductive dechtorination of CVOCs in site groundwater at some sampling
locations at the time of sampling.
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4.4.5 Summary

In summary, the geochemical data revealed that:

General environmental conditions were favorable for in situ biodegradation reactions in site
groundwater at most locations.

The likely primary electron acceptors available for in situ biodegradation reactions included Fe+3,
Mn+4, sulfate, and/or carbon dioxide at most locations.

Electron donors appear to have been sufficiently abundant to support reductive dechlorination reactions.
The presence of elevated concentrations of metabolic byproducts including dissoived iron, dissolved
manganese, and methane, confirms that iron reduction, manganese reduction, and methanogenesis were

occwring,

The presence of elevated concentrations of metabolic byproducts, including chloride, ethane, and
cthene, confirms that reductive dechlorination of some chlorinated COCs was occurring.

4.5 Conclusions of the NA Assessment

The CVOCs PCE, TCE, and ,1,1-TCA, are being reductively dechlorinated i situ in site groundwater by
naturally occurring processes capable of complete dechiorination, and have already been remediated to
regulatory guidance values at some sampling locations. This is demonstrated by the presence of strongly
reducing conditions in site groundwater at some locations during the April 2001 sampling event, as well as
elevated concentrations of intermediate and final byproducts, including methane, ethane, ethene, chionde, and
carbon dioxide near and hydraulically downgradient from the SDA. In addition, the following conclusions ¢an
be drawn from the site data:

Fifty percent of historical COC detections above regulatory criteria have already been naturally
remediated to below regulatory criteria.

Thirty-one percent of historical COC detections show statistically significant decreasing trends with
time, with COC half-lives ranging from about 650 to 4,560 days.

Only one COC (1,2-DCE) appeared to be increasing at onty one monitoring location (ENV-3/ 3R). Care
must be taken when interpreting these data because data are from two distinctly different monitoring
wells, ENV-3 and its replacement, ENV-3R, and, therefore, do not represent the same exact location.

Intermediate CVOC byproducts, inctuding isomers of DCE, DCA, and VC, are present in groundwater
samples. These compounds are readily biodegraded in groundwater by naturally occurring aercbic and

anaerobic microorganisms.

Plumes of CVOCs in groundwater at the site appear to be shrinking with time, as shown by these
additional observations:
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- Cis-1,2-dichloroethylene {(cis-1,2-DCE) concentrations are decreasing with time and distance at
monitoring wells located hydraulically downgradient from ENV-2, indicating that peak cis-1,2-DCE
concentrations are attenuating with time and distance.

- Key groundwater CVOC concentrations decrease with distance hydrautically downgradient from
the SDA.

The occurrence of CA in groundwater sampied from ENV-3 provides strong evidence that reductive
dechlorination of 1,1,1-TCA and 1,1-DCA is occurring in groundwater in the vicinity of ENV-3,

Based on this evaluation, NA appears to have been a significant process in degrading the principal COCs in
groundwater at the site.
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5. Conclusions

Based on the results of the groundwater gauging and sampling program and the evaluation of the historical
occurrence and future viability of NA, the following can be concluded:

Groundwater gradients and flow patterns observed on May 5 and September 28, 2004 were similar to
those observed during previous assessments, including those described in the RI Report (BBL, 2002).

The area of the total VOC plume has shrunk significantly over the period between September 1999 and
May 2004.

Evaluation of NA indicator parameters provides strong evidence that NA has been occurring at the site.

The VOC plume will continue to shrink because:
© a large percentage of CVOC source material has been removed during implementation of the
OU-2 IRM. This includes removal of more than 7,000 cubic yards of soil from the SDA/Source
area including 265 cubic yards of soil from the saturated zone above the clay confining tayer;
and
o conditions are favorable for continued NA of the groundwater VOCs.

The plume has not reached the Niagara River and, based on the implementation of the QU-2 IRM, as
well as the evnidence of a “shrinking plume” discussed in this report, the ptume is not expected to reach
the river in the future.

Because the groundwater VOC plume has been shrinking, and it is expected that the plume will

continue to shrink through NA mechanisms, NA is the logical remedy for the current OU-3 groundwater
VOC plume.
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GROUNDWATER LEVEL MEASUREMENTS
ENVIROTEK Il SITE - QU-3 ASSESSMENT
TONAWANDA, NEW YORK

mmtoring Reference 11/19/1930° 1/21/1991° 5/11/1992° 9/29/1999 4/18/2001 7/16/2001 5/5/2004 9/28/2004
Point 1.D. Point (RP) Depth to |Groundwatef| Depthto [Groundwate Depth to |Groundwatef| Depthto [Groundwatel Depth to |Groundwatel] Depth to |Groundwater Depth to | Groundwater| Depth to | Groundwater
Elevation |(Water from| Elevation ||Water from| Elevation || Water from Elevation lWater from| Elevation [|Water from| Elevation Water from| Elevation |[Water from| Elevation [[wWater from Elevation
(ft.) RP (ft.) (it.) RP (§t.) (ft) RP (ft.) [(i¥) RP (ft.) (ft) RP (ft.) (ft) RP (ft.) (18] RP (t.) (ft.) RP (ft.) (ft.)
GW-1? 57577 663 57017 6.15 570.65 6.26 570.54 - - 7.05 568.72 747 568.30 6.15 56962 6.37 569.4
GW-2 582.00 13.11 568.90 12.24 56977 12.24 569.77 14.09 56791 — - 14.17 567.83 12.85 569.15 13.01 568.99
GW-3 579.00 9.86 568.59 872 569.73 8.87 569.58 11.147 567.83 — - 10.69 568.31 8.62 570.38 8,79 570.21
Gw-4 57589 10.32 566.12 9.68 566.76 9.92 566.52 10.04 565.85 — — 10.39 565.50 9.72 566.17 9.87 566.02
GW-5 573.39 B.43 565.79 7.86 566.36 8.18 566.04 6.93 566.46 - - 76 565.79 6.93 566.46 7.16 566.23
GW-6 574.08 6.80 567.16 6.24 567.72 6.20 567.76 6.98 567.10 - - 7.90 566.18 6.35 567.73 6.49 567.59
GW-7 581.96 12.35 569 61 11.48 57048 11.58 570.38 13.32 568.64 12.19 569.77 13.07 568.89 11.78 570.18 11.93 570.03
ENV-1 579 .46 6.58 572.91 5.96 573.53 6.41 573.08 8.92 §70.54 7.17 572.29 8.95 570.51 71 572.36 7.29 572.17
ENV-2 582.94 11.89 571.05 11.18 571.75 11.26 571.68 12.95 569.93 11.98 570.95 12.84 570.10 Removed During implementation of QU-2
ENV-3 582.62 11.38 571.21 10.40 572.19 10.64 571.95 12.82 569.80 11.64 570.98 12.51 570.11 Removed During Implementation of QU-2
ENV-3R 580 14 Installed 4/14/04 8.98 571.16 9.12 571.02
ENV-4 582.60 12.14 570.41 10.61 571.94 10.67 571.88 14.11 568.49 12.23 570.37 13.68 568.92 11.21 571.39 11.39 571.21
ENV-5 581.48 10.95 57043 9.50 57188 9.48 571.90 12.97 568.51 11.07 §70.41 12.51 568.97 10.05 57143 10.31 571.17
ENV-6 582,05 13.40 568.63 10.21 571.82 10.18 57184 13.96 568.09 11.65 570.40 13.53 568,52 10.62 571.43 10.84 571.21
ENV-7 582.74 - - - - - - - - 12.38 570.36 13.24 569.50 121 570.84 12.26 570.48
ENV-8 583.11 — - - - - - - - 11.53 5§71.58 13.40 569.71 12.15 570.96 12.37 570.74
ENV-9 583.65 - - - - - - - - 13.00 570.65 13.89 569.78 12.7 570.95 12.93 570.72
ESH-7 12.42 12.56
ESl-8 580.06 - -~ - - - - 11.77 56829 — - 11.24 568.85 8.82 571.24 8.97 571.09
NW-1 578.92 - - - - - - 9.35 568.57 - - 9.60 589.32 Could not locate Could not locate
Nw.2 581.28 - -~ - -~ - -~ — - 12.07 569.18 12.50 568.75 11.95 569 3 12.08 568.17
N4 581 18 - - ~ - - - 11.80 58926 10.58 570.58 11.43 589.73 10.28 570.88 10.38 570.8
NW.5 581.58 - ~ - ~ - - 10.40 571.18 - - 10.82 570.78 9.01 572.57 9.32 572.26
ENV-1D 57983 - - - - - ~ - - 1277 566.86 13.85 565.78 12.65 566.98 12.79 566.84
ENV.10D 579.20 - - - - - - - - 13.56 565.64 13.63 565.57 13.08 566.12 13.29 566.81
NR-1' 571 07 - - - - - -~ 7.13 563.94 - - 5.48 56561 5.35 58872 5.61 565.46 J
Notes:
1 Staff Gauge on sheet piling along Niagara River.
2 GW-1 was repaired and retrofitted as a flush-mount well in April 2001.
3 Data based upon site survey prior to Qctober 1999.
Ground surface and referente point elevations based wpen October 1999 and June 2000 site survey
Monitoring wells GW-1 and ESI-7 were damaged and fiot useable during the 9/28/99 water-level measurement event
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GROUNDWATER ANALYTICAL DATA - ORGANICS

ENVIROTEK Il SITE - OU-3ASSESSMENT
TONAWANDA, NEW YORK

Sample 1.D NYSDEC ENV-1 ENV-1D ENV-2

ENV-3

Sample Date TOGS V.11 || 11/19/1990 { 9/29/1999 [ 4/18/2001 5/5/2004 | 972872004 | 472072001 | 171971990 ] 10/1/1993
Water Quality
Standards'

47182001

11/18/1980 | 10/17/1899

411872001

Volatijes

Benzene

2-Butanone

Carbon Disulfide
Chiorobenzene
Chloroethane
Chloroform
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene
cis-1,2-Dichloroethene
rans-1.2-Dichloroethene
1,2-Dichloroethene (total)
Ethyl Benzeae
[2-Hexanone
[Methylena Chioride
4-Methyl-2-Pentanone
Tetrachioroethene
[Toluene
t,1,1-Trichioroethana
1.1,2 Trichloroethane
Trichtoroethene

[Viny Chioride

IXylenves (total)

[Yotat VOCs

46,000
340
6,160
40,000
8,600
21,000
29,000
3,400
5,100
167 490

z - z o
fono—cvanTofoonoo

[Semvoratiey
Wcennphthene
Wcenaphthylene
Benzoic Acid

8:s (2-ethylhexyt) Phthalate
Butyfbenzyl Phthalate
Dibenzofuran

1,2 Dichlorobenzene
(Drathyl Phthalate
F,#Quna‘.hylphenol
DreButyl Phihalate
1D Octyl Phthalato
Fluoreno

[sophoiene
[2-Metivinaphthalans
[o-Methviphenol

- Mathyiphenol
Naptahatonn

Phanol
Phenantiene

££3%35885388328¢3¢

£88s5%358¢¢

22
53

$8353353%33¢3¢22%%8%8¢

£3¢555855%8¢8¢88z33z¢¢

$

See end of table for notes
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GROUNDWATER ANALYTICAL DATA - ORGANICS
ENVIROTEK i1 SITE - OU-3 ASSESSMENT
TONAWANDA, NEW YORK

Sample 10 NYSDEC ENV-3R ENV-4 ENV-5 ENV-6
Sample Date TOGS 1.1.1 5/5/2004 11152004 912872004 11719/1990 | 8/30/1999 [ 41872001 ] 5/5/2004 | 972872004 11/19/1980 9730/1939 472072001 11/19/1990 [ 93011993 | 4/19/2001]  a/1872001 912872004
Water Quality Duplicate Duplicate Dupicate Owplicate

Standards’ FDO50504 FD092804 FD41301

[Volatites
{Acstone 4J <28
Benzene <1 - <5
2-Butanone <1 <25
Carbon Disulfide <1 <5
Chlorcbenzene <t - <5
<3 - <5
<t <5
19 43
1 34
1 - 3J
140D 580D
03y - 1)
NA NA
2 2J
<5 <25
34
16 <25
4 4]
3 - 24
2 <5
<1 - <5
22 [
2 1590
16 L
852

Chloroethane
Chloroform

1,1 Dichloroethana
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloreethene
tans-1,2-Dichioroethene
1.2-Dichlaroethene {total)
Ethyl Benzene
-Hexanope
Methylene Chioride
li-Methyt-2-Peatanane
[Tetrachloroethene
[Toluene
1,3,1-Tdichloroethane
1.1,2-Trichloroethane
'Trichtoroethene

Vinyt Chtoride

I Xylenes (total)

Totut VOCa
Sernlyolatiies
|Acenaptithene
[Acenaphthylene
Benzoic Add

65 (2-cthythexyl) Phthalate
Butylbenzyl Phthalate
Divenzofuran
1.2-Dichlciobenzane
[Dwitryt Phthalate

2. 4-Oirnathylphenol
DAn-Bitys Phihatate
Dixv-Octyt Phthaliie
Fluorene

s ophorone
2-Mathyinaphthitiense
[2-Methyiphenol
d-Methytphanol
Naphthalene

Phenot

[Phenanthrene

S o ~w»

@
o

- Z o
Bnadc e EeSno e e

r-4
m

£%s
=
b3

NA
NA
NA
NA
NA

NA

$5588558838885¢8¢

IS ESEEF X AR E R R EEE

$$53F58F8¢8¢855¢38%¢22¢
§222%¥%%%3¢8¢sezvessg

$55%853%8¢8385¢5¢8¢¢838¢¢
££8%85%87832252583%83¢
$28FE3E522588¢838883

See end of table for notes
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GROUNDWATER ANALYTICAL DATA - ORGANICS
ENVIROTEK [l SITE - OU-3ASSESSMENT
TONAWANDA, NEW YORK

Enplc LD NYSDEC ENV-E ENV-3 ENV-10D GW-1
Sample Date TOGS .11 4/19/2001 5/512004 /2872004 4/18/2001 57572004 9/28/2004 472072001 9728/1988 | 12/5/1990 | 4/1972001

Water Quakty

Standards’

{Volatijes T ) o
JAcstone $0 3 <25 <50 1,200 DJ <8 <28 294 - 12 <10
Benzene 1 <10 <5 <10 <10 <1 <5 <10 34 42 4J
2-Butanona 50 <10 <5 <10 5) <1 <5 <10 - - <10
Carbon Disulfide NE /60 <10 <5 <10 <10 <1 <5 <10 - - <10
Chlorobenzene 5 <10 <5 <10 <10 <1 <5 <10 - - <10
[Chioroethane 5 <10 <5 <10 <10 <1 <5 <10 — - <10
Chtorofarm 7 <10 <5 <10 3 <1 <5 <10 - - <10
1,1-Dichloroethane 5 74 5 4 <10 054 <5 <10 - - <10
1,2 Dichloroethane 5/06 <10 «s <10 <10 < <5 <10 - - <10
1,1 Dichloroethene 5 <10 <5 « 10 g 1 <5 <10 - - <10
cis-1,2-Dichlaroethene 5 150 140 170 <1 06J <5 <10 NA NA <10
trans-1,2-Dichioroethens 5 4 3J <10 <10 <1 <5 <10 NA NA <10
1.2-Dichloroethene (total) 5 NA NA NA NA NA NA NA - - NA
Ethyl Benzene K] <10 <% <10 24 <1 <5 <10 - -~ <10
|2-Hexanone 50 <10 <25 <50 21 <5 <25 <10 - -~ <10
IMethylene Chtoride 5 <10 <10 44 <tf «2 34 <10 68 - <10
4-Methyl-2-Pentanone NE 11 <25 <50 10 <5 <25 <10 - - <10
[Tetachioroethene 5 34 34 3J <10 <1 <5 <10 - - <10
[Toluene 5 <10 <5 <10 <10 <t <5 <30 09J 08J <10
1,1,1-Teichteroethans 5 <10 <5 <10 <10 <t <5 <10 - - <10
1,1.2-Trichlosoethane 1 <10 <5 <10 <10 <1 <5 <10 - - <10
Trichloroethens E] 12 144 12 3 081 <5 <10 - - <10
[Vinyt Chioride 2 34 <5 10 <10 <1 <5 <10 - - <10
[Xytanes (total) 5 - <18 <30 124 <3 <15 <10 - - <10
[Totmt VOCs NE 221 165 155 1,238 19 3 29 408 54.8 4
[Sempvoratien
Acenaphtherne 20 NA NA NA NA NA NA NA - NA
Acenaphttytens NE NA NA NA NA NA NA NA - NA
Benzoic Acid NE NA NA NA NA NA NA NA - - NA
Bis (2-ethylhexyl) Phthatata 5 NA NA NA NA NA NA NA 68J NA
Butyfbenzyl Phthalate 50 NA NA NA NA NA NA NA - - NA
Dibenzofusan NE NA NA NA NA NA NA NA - - NA
1.2-Dichlarobenzens 4743 NA NA NA NA NA NA NA - NA
Diathyt Phthalate 50 NA NA NA NA NA NA NA - NA
[2,4-Limethyiphenol NE NA NA NA NA NA NA NA - - NA
DkneButy! Phthalute 50 NA NA NA NA NA NA NA 183 NA
Di-n-Octyl Phihalate 50 NA NA NA NA NA NA NA - - NA
Ftugsane 50 NA NA NA NA NA NA NA - - NA
Isapharane 50 NA NA NA NA NA NA NA - - NA
2-Methyinaphthalene NE NA NA NA NA NA NA NA - - NA
2-Methylphenol NE NA NA NA NA, NA NA NA -~ ~ NA
4-Methyiphenol NE NA NA NA NA NA NA NA -~ - NA
INaptithaiene 12 NA NA NA NA NA NA NA - - NA
Phenot 1/NE NA NA NA NA NA NA NA - - NA
Phanapthiene 50 NA NA NA NA NA NA NA - NA

See end of table for notes
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GROUNDWATER ANALYTICAL DATA - ORGANICS
ENVIROTEK I SITE - OU-3 ASSESSMENT
TONAWANDA, NEW YORK

gﬂylo L0 NYSDEC GW-2 swa GW-4 GW-5 GW-6
Sample Date TOGS 1.1 9728/1988 12/5/1880 9/29/1999 | 828/1988 | 12/5/1930 | 9/29/1999 [ 5/52004 9728/2004 | 9/28/1988 | 12/5/1990 | 973041999 | 9728/1688 | 12/5/1990 9730/1999 | 8/28/1988 | 12/5/1990 | 9730/1999
Water Qualty Dupicate
Standards'

Yolatifes
IAcetone
Benzene
{2-Butanone
Carbon Disulfide
Chlorobenzene
Chloroethane
Chioraform
1,1-Dichloroethane
1.2-Dichloroethane
1.1 Dichloroethene
cis-1,2-Dichicrocthene
trans-1,2-Dichlosoethene
1.2-Dichloroethene (total)
Ethyl Benzene
-Hexanone
Methytene Chloride
[$-Methyl-2-Pentanone
[Tetrachioroethena
[Taluens
1,1.1-Trchloroathane
1,1,2-Trichloroethane
Tdchiotaethene
[Vinyt Chioride
Xytenes (total)
[Totat VOCs
[Sermivotatics
JAcenaphthene
IAcennphihylene
Benzoic Acid
Bis (2-ethyihexyl) Phthalate
Butyibenzyl Phihalate
Q:benzomurmn
1,2 chiocobenzang
Dot Phthatate
[2.4-0irnathviphenol
DrButys Phthatate
Di-tvOctyl Phtmiate
Fluorana
[soptwrrone
[2-Methyinaphithalene
[2-Mathytphenol
[4-tethytphenol
INsphthalene
Phanot
||Phananthrene

$35F%2553%588¢8¢8¢z23¢%

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Bee end of table for notes
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GROUNDWATER ANALYTICAL DATA - ORGANICS
ENVIROTEK Il SITE - OU-3 ASSESSMENT
TONAWANDA, NEW YORK

Sample 1.0 NYSDEC Gw-7 NW-t NW-2 Nw-4 NW-5 ESI8 Trip Blank § | Trip Blank 2 Trip Blank Trip Blank Trip Blank Trip Blank
Sampie Data TOGS 1.1.1 9728/1988 | 12/5/1990 9/30/1999 41972001 | 5/5/2004 | 972872004  9/30/1999 | 4/18/2001 | 9/30/1899 | 4/1972001 | 8/3/1999 | 972911383 | 9r30/1999 10/111999 411872001 42072001 5/5/2004 972872004
Water Quality FD09309%
Standards’
{Acetone %0 2100 60 <10 <10 12 <$ <80 <10 79 <10 <10 <10 <10 184 28J <10 <10 <5 <5
Benzene 1 2y 09J <10 <10 <10 <1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <1 <1
[2-Butanone 50 61 - <10 <10 <10 <1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <1 <1
Carbon Disulfide NE /60 - <10 <10 <10 <1 <10 <10 <10 <10 <10 <10 <10 <10 29 <10 <10 <1 <1
Chlorobenzene 5 - - <10 <10 <10 <1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <1 <1
Chioroethans 5 - - <10 <10 <10 <1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <1 <1
Chioroform 7 - <10 <10 <10 <1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <1 <1
1.1 Duchloroethane E) 11 - 1J 1J <10 <1 <10 <10 21 84 3y <10 <10 <10 <10 <10 <10 <1 <1
1.2 Dichloroethane 5/06 - 4 <10 <10 <10 <1 <10 <10 2) <10 <10 <10 <10 <10 <10 <10 <10 <1 <1
1.1-Dichloroethene 5 - <10 <10 <10 <1 <10 <10 «tg <19 <10 <10 <10 <10 <10 <10 <10 <1 <1
cis-1,2-Dichloroethens 5 NA NA NA NA 14 5 54 NA 16 NA 5J NA NA NA NA <10 <10 <1 <1
tans-1,2 Dichioroethene 5 NA NA NA NA <10 <1 <10 NA <10 NA <10 NA NA NA NA <10 <10 <1 <1
1,2-Dichloroethene (total) 5 2000 62 14 14 NA NA NA <10 NA 8 NA <10 2J <10 <10 NA NA NA NA
Etiyt Benzeno 3 e 34 <10 <10 <10 <3 <1 <10 <10 <10 <19 <10 <10 <10 <30 <10 <10 <1 <t
Hexanone 50 - - <10 <19 <10 <5 <50 <10 <40 <10 <10 <10 <10 <10 <10 <39 <10 <8 <5
[Methylene Chloride 5 48 - <10 <10 <10 <2 <20 <10 <10 <10 <10 <10 <0 <10 <10 <10 <10 €2 <2
4-Methyt 2-Pentanone NE 40 20 <10 <10 <10 <5 <50 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <5 <5
Tetrachloroethene 5 ar 94 3J 4J 6J 2 <10 <10 <10 2J 4) <10 <10 <10 <10 <10 <10 <1 <1
Moluene 5 308 59 <10 <10 17 1 <10 <10 <10 <10 <10 <10 1 <10 <10 <10 <10 <1 <1
1,1,1-Trichloroethane 5 - <10 <10 <10 <1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <t <1
{,1,2-Trichloroethane 1 - - <10 <10 <10 <1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <1 <1
Trchioroethene s 2 38 1) 13 23 1 <10 <10 <10 (¥ <10 <10 <10 <10 <10 <10 <10 <1 <1
Mnyi Chioride 2 8 3 <10 <10 <10 04 <10 <10 <10 [ X <10 <10 <10 <10 <10 <10 <10 <1 <1
Xytenes (total) 3 7 16 <10 <10 <10 <3 <30 <10 <10 <10 <10 <10 - <10 <10 <10 <10 <3 <3
[Totm VOCs NE 820 2728 19 20 38 9.4 5 - 21 28 12 3 1 4 = - - —
S Yiatiiey
Acenuphthene 20 <10 <10 NA NA NA <10 NA <11 NA <11 NA NA NA NA NA NA NA
Acennphthylene NE - - <10 <10 NA NA NA <10 NA <1t NA <11 NA NA NA NA NA NA NA
Henzolc Acid NE - NA NA NA NA NA <10 NA NA NA NA NA NA NA NA NA NA NA
Brs (2-ethylhexyl) Phthalate 5 68J - <10 <10 NA NA NA 14 NA <11 NA <11 <10 NA NA NA NA NA NA
Butylbenzyl Phthalate 50 06J - <10 <10 NA NA NA <10 NA <11 NA <1 NA NA NA NA NA NA NA
Dibenzofizan NE - <10 <i{Q NA NA NA <i0 NA <11 NA <1 NA NA NA NA NA NA NA
1,2-Qichlerobenzene 4713 083 - <10 <10 NA NA NA <10 NA <11 NA <t NA NA NA NA NA NA NA
Drethyt Phthalate 50 0284 -~ <10 <10 NA NA NA <10 NA <11 NA <11 NA NA NA NA NA NA NA
2,4 Qirmathylphcnol NE 05 <1g < NA NA NA <10 NA <13 NA <11 NA NA NA NA NA NA NA
Dra-Butyl Phthalate 50 28J - <10 <10 NA NA NA 94 NA 21 NA <11 <10 NA NA NA NA NA NA
Din-Qctys Phihalate 50 02y - <10 <10 NA NA NA <10 NA <11 NA <11 <10 NA NA NA NA NA NA
Ftuciena 59 -~ -~ <ig <10 NA NA NA <10 NA <11 NA <11 <10 NA NA NA NA NA NA
Isophorane 50 - - <19 <1 NA NA NA <10 NA <1t NA <ti NA NA NA NA NA NA NA
2-Methyinaphthaiene NE a2l - <10 < NA NA NA <10 NA <H NA <1 NA NA NA NA NA NA NA
2-Methnytphenol NE 1J - <1Q <10 NA NA NA <10 NA <1 NA <11 NA NA NA NA NA NA NA
+-Methylphenol NE - - <1Q <10 NA NA NA <10 NA <1 NA <11 NA NA NA NA NA NA NA
Naphthalene 10 - 2J <1Q <10 NA NA NA <10 NA <1y NA <11 NA NA NA NA NA NA NA
Pheno 1/NE - - <10 <tq NA NA NA <10 NA <t NA <11 NA NA NA NA NA NA NA
Phenantuene S0 04l ~ <19 <19 NA NA NA <10 NA <f1 NA <1 <25 NA NA NA NA NA NA

See end of table for notes
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TABLE 3-2

GROUNDWATER ANALYTICAL DATA - ORGANICS
ENVIROTEK Il SITE - OU-3 ASSESSMENT
TONAWANDA, NEW YORK

Notes:

Only compounds with detectable concentrations reported in table.

Volatile organic compound (VOC} and semivolatile organic compound {SVOC) concentrations reported
in micrograms per liter (ug/L) or parts per biilion (ppb).

1 New York State Department of Environmenta! Conservation (NYSDEC) Technical and Operationat
Guidance Series (TOGS) 1.1.1: Ambient Water Quality Standards and Guidance Values (ugrl).
Where two values are provided, the first represents pre-2004 values and the second represents revised
values used for the 2004 data.

NE : NYSDEC TOGS 1.1.1 water quality standard not estabiished.

Bolded and italicized concentration indicate exceedance of TOGS 1.1.1 criteria. Results qualified with a B,
indicating blank contamination, are not used for characterization purposes, and not marked as exceedances.

--: Not detected.

B : Analyte detected in associated blank, as welt as in sample.

D : Compound identified in analysis at a secondary dilution factor.

J : Estimated concentration.

NA : Not analyzed.

48142275 tbls 3-2, 3-3 & 4-1.xls Page 6 of 6 1/31/2005




GROUNDWATER ANALYTICAL DATA - INORGANICS
ENVIROTEK Il SITE - OU-3ASSESSMENT
TONAWANDA, NEW YORK

Sample I.D NYSDEC ENV-1 ENV-2 ENV-3 ENV-4 ENV-5 ENV-6

Sample Date TOGS 1.1.1 §111/19/1990( 9/29/1999 11/19/1980 10/1/1999 11/19/1990 10/1/1999 11/19/1990 9/30/1999 11/19/1990 9/30/1999 [11/19/1990| 9/30/1999

Water Quality
Standards’

Metals

Aluminum 22,300 84,500 7,370 29,200 7.720 133,000 15,000 77,000 14,000 31,300 29,600
Antimony - 7.4 IN 548B <29 15.1 BN 47T IN 14.2 BN 61.9JN 16.9B <29 1298B 7.3 N
Arsenic 42.1 27.8 NS 8.4 156N 97 41 BN <34 35.6 <34 20N <34
Barium 225 1,120 135 358 128 1,590 166 1,010 139 284 238
Beryllium 21 0.16 43 0.5 56 0.29 71 1.2 18 18 1.2 8.0 20
Cadmium - 0.92 9 4.1 3B <084 8 <0.84 2B - <0.84 - 46
Calcium 233,000 | 209,000 EJ 445 000 127,000 EJ 91,100 35100 EJ 701,000 235,000 EJ| 281,000 263,000 | 124,000 EJ] 251,000 408,000 EJ
Chromium 52 382 71 10.8 70 19.5 105 212 120 87 16.2 63 53.3
Cobatt 278 137 358 33 308B 78 66 84 55 50 7.5 25B 154
Copper 73 53.1 119" 483 173 * 349 178 * 313 193* 148 * 314 90 * 58.2
Iron 54,800 57,500 101,000 8,240 159,000 39,900 127,000 14,800 98,100 95,300 15,900 58,500 33,400
Lead 53.1NS 38.2 8,400 N 64.5 460 N 82.0 220 BN 185 89.6 N 902N 43.2 524N 37.1
Magnesium 41,900 38,000 54,600 5,860 40,200 24,600 145,000 21,300 89,300 83,700 28,300 29,100 48,800
Manganese 4,520 4,690 6,680 573 3,960 1,290 5,930 538 4,160 3,860 626 1,610
Mercury - 0.1 - 0.1 - 0.05 - <0.04 0.47 0.28 0.1 . -
Nickel 94 461 97 10.8 90 206 203 25.7 171 141 225 48.2
Potassium 7.750 9,450 10.100 7,260 17,200 11,700 24,500 19,500 20,900 21,400 21,900 39,400
Selenium 1 BNW 12.7 7.6 N+ 15.7 1 BNW 6.5 13.5BN 25.2 14 N+ 9.9 NS 8.3 . 33.1
Silver -- <13 - <13 -- <1.3 - <13 - - <13 <13
Sodium 21,200 23,700 7,860 7,890 12,600 11,000 19,500 20,000 11,200 11,900 27,200 25,300
Thallium X - <51 - <51 - <51 - <51 - - <51 <5.1
Vanadium 139 48.3 247 8.2 155 27.3 422 33.0 239 224 23.2 271
Zinc 249 143 1,360 3,000 401 835 743 80.1 501 486 93.6 159

Inorganics

Cyanide - <10 <10 234N
See end of table for notes

49142275 tbls 3-2, 3-3 & 4-1.xls Page 1 of 3 1/31/2005




. 3-3

GROUNDWATER ANALYTICAL DATA - INORGANICS
ENVIROTEK Il SITE - OU-3 ASSESSMENT

TONAWANDA, NEW YORK

Sample I D. NYSDEC GW-1 GW-2 GW-3 GW-4 GW-5
Sample Date TOGS 1.1.1 | 9/28/1988 | 12/5/1980 | 9/28/1988 12/5/1990 9/29/1999 | 9/28/1988 | 12/5/1990 | 9/29/1999 | 9/28/1988 | 12/5/1990 | 9/30/1999 9/28/1988 | 12/5/1990 | 9/30/1999
Water Quality Duplicate
Standards’
Metals
Aluminum NE 9,190 * 1,990J 930 * 719J 131 B 6,590 1,060 * 1,020 4 52,900 1,520 * 13,400 J 37,300 304 * 7994 8,470
Antimony 3 - - -- -- - <29 - 1658 <29 - -- 13.9 JN -~ - <29
Arsenic 25 - - -- -- — <34 - — 151 - 7.78B 30.8 81 48.8 40.8
Barium 1,000 205 128 B 90 109 BJ 389 190 - 5368 368 - 403 510 180 275 184
Beryllium 3 - - - - - <0.12 - 4.2 -~ 188B 22 - - 0.29
Cadmium 5 -- - - - - <084 - - 25 - 41B 2.8 - - <0.84
Calcium NE 145,000 104,000 137,000 118,000 122,000 (196,000 EJ| 192,000 186,000 | 277,000 EJ| 105,000 142,000 | 230,000 EJ| 119.000 103,000 70,400 EJ
Chromium 50 - - - - 438 96 - - 62,2 - 77.1 67.7 - - 18.2
Cobatt NE - - - - - 4.3 - - 35.0 - 13.9B 27.8 - - 8.2
Copper 200 20 66.3 8 598 26.4 243 - 888 102 - 109 159 - 798 276
Iron 300 17,400 6,100 7,700 10,200 J 67,700 18,200 120 1,090 67,400 889 40,100 94,500 19,800 33,300 34,200
Lead 25 16.1 46J - 10.8J 224 173 668 76.4 58 424 276 - 3.5J 14.2
Magnesium 35,000 62,400 42,000 25,500 20,000 18,600 36,200 - 3898 27 000 300 12,600 24,200 17,400 14,500 12,500
Manganese 300 862 531 757 638 759 1,260 -- 252 1,730 36 1,910 3,130 997 437 552
Mercury 0.7 02 - - - - <0.04 - - 017 - 0.22 0.26 - - < 0,04
Nickel 100 - 11.4B - - - 14.1 - - 91 - 31.9B 79.5 - - 23.8
Potassium NE 7,860 6,290 6,000 92104 156,100 10,500 18,700 16,700 24,800 13,700 20,400 24,300 18,400 15,600 17,500
Selenium 10 - - - - - 4.8 - 4.0BJ 13.6 - - 13.3 - - 75
Silver 50 - - - - - <13 - - <13 - - <13 - - <13
Sodium 20,000 87,300 89,100 34,800 22,700 18,600 43,600 15,400 15,000 25,500 17,400 19,100 20,800 33,300 47,000 52,400
Thallium 0.5 -- - - - - <51 - - <51 - - <51 - - <51
Vanadium NE 21 728B - 24B 248B 15.0 - 90.8 75.7 - 149 91.9 - 438 21.6
Zinc 2,000 97 32.8 - 261 437 614 15" 207 298 i8* 459 548 21" 226 87.6
Inorganics
Cyanide 200 - 10 18 44 38 19.6 1 10 <10 28 69 <10 - - <10
See end of table for notes
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‘ 3-3

GROUNDWATER ANALYTICAL DATA - INORGANICS

ENVIRQTEK Il SITE - OU-3 ASSESSMENT

TONAWANDA, NEW YORK

Sample |.D NYSDEC GW-6 GW-7 NW-1 NW-4 NW-5 ESI-8
Sample Date TOGS 1.11 9/28/1988 | 12/5/1990 | 9/30/1999 [ 9/28/1988 | 12/5/1990 9/30/1999 9/30/1999 | 9/30/1999 9/3/1999 9/29/1999

Water Quality FD093099

Standards’

Metals
Aluminum NE 600 * 373J 2,640 720" 5,790 J 744 1,240 4,540 36,500 2,690 5,560
Antimony 3 - - <29 - - <29 <29 3.9JN 12.7 JN <29 <29
Arsenic 25 50 35B 3.7 -- - 4.0 <34 <34 33.7 <34 <34
Barium 1,000 36 2458 42.8 - 96 B 38.3 44 4 147 447 74.7 113
Beryllium 3 -~ - <012 - -- 0.32 <0.12 <0.12 2.6 <0.12 <012
Cadmium 5 - - 0.88 - - <0.84 <0.84 14 34 <0.84 <084
Calcium NE 28,300 38,100 63,000 EJ 305,000 247,000 | 254,000 EJ| 274,000 EJ| 56,900 EJ | 190,000 EJ | 105,000 EJ 172,000 EJ
Chromium 50 - - 7.5 - -- 2.0 2.2 165 65.2 73 9.1
Cobatt NE - - 24 - 378 2.7 <17 4.5 281 <17 37
Copper 200 - 3538 167 - 2328 <28 31 737 132 29 189
Iron 300 691 997 6,080 391 6,300 918 1,040 29,400 94,300 3,400 6,870
Lead 25 - - 58 - 176 J <29 3.0 79.5 238 59 99
Magnesium 35,000 9,700 8,770 10,600 200 5,960 1,110 1,330 8,470 40,500 20,200 4,920
Manganese 300 49 108 213 13 256 276 340 2,910 2,460 115 268
Mercury 0.7 - - <0.04 - - <0.04 <0.04 0.04 0.21 < 0.04 < 0.04
Nickel 100 - - 6.5 - 16.1 8 1.6 1.9 19.8 109 3.9 12.5
Potassium NE 17,900 10,100 7,330 26,700 31,600 29,300 28,600 4,250 11,300 9,670 21,100
Selenium 10 9.1 - <42 - R <4.2 5.9 55 60.5 15.1 10.9
Silver 50 - - <13 - -- <13 <13 <13 <13 <13 <13
Sodjum 20,000 28,300 15,700 5,480 19,300 20,500 13,800 13,600 20,800 12,400 13,100 20,200
Thallium 0.5 - - <51 - - 8.9 <5.1 <51 <5.1 <51 <51
Vanadium NE - 248 7.8 - 898 21 29 72.4 91.5 7.1 106
Zinc 2,000 10 1718 29.7 - 41.9 8.7 8.4 114 682 234 53.4
Inorganics
Cyanide 200 - 104 <10 12 - <10 <10 <10 <10 <10 14.4

48142275 tbls 3-2, 3-3 & 4-1 xIs

Notes:

Only compounds with detectable concentrations reported in table,
Inorganic concentrations reported in micrograms per liter {(ug/L).

1: NYSDEC TOGS 1 1.1: Water Quality Standards and Guidance Values expressed in pg/L.

NE : NYSDEC TOGS 1.1.1 water quality standard not established.
Bolded and ilalicized concentration indicated exceedance of TOGS 1.1.1 ¢riteria

Results qualified with a B, indicating blank contamination, sre not used for characterization purposes,

and are not shown as exceeding TOGS 1.1.1 criteria.
-- - Not detected.
B : Analyte detected in associated blank, as well as in sample.
E : The reported value is estimated due to interference.

Page 3 of 3

J: Estimated concentration.

N : Spiked sample recovery not within control limits.

R: Result rejacted

S : The reporied value was determined by the Method of
Standard Additions (M$A).

W : Postdigestion spike out of control limits.

* . Duplicate analysis not within control limits

+ : Correlation coefficient for the MSA is less than 0.995.

1/31/2005



TABLE 4-1

GEOCHEMICAL INDICATOR PARAMETERS IN GROUNDWATER
ENVIROTEK Il SITE - OU-3 ASSESSMENT
TONAWANDA, NEW YORK

Sample I.D. ENV-1 ENV-2 ENV-3 ENV-4 GW-7
Sample Date 4/18/2001 4/18/2001 4/18/2001 4/1812001 4/19/2001

Geochemical

Alkalinity as CaCO,
Ammonia as N

Chloride

Nitrate

Soluble Organic Carbon
Sulfate

Sulfide

TKN as N

Metals

Iron - Total

Iron - Dissolved
Manganese - Total
Manganese - Dissolved

Dissolved Gases

Carbon Dioxide
Ethane?
Ethene?
Methane'
Nitrogen
Oxygen

Notes:

Concentrations are reported in milligrams per liter (mg/L} or parts per million {ppm).
(1) Concentrations reported in micrograms per liter (ug/L).
(2) Concentrations reported in nanograms per liter {ng/L).

48142275 tbls 3-2, 3-3 & 4-1.xs Page 1 of 1 1/31/2005




TABLE 4-2

ANALYTICAL PARAMETERS AND WEIGHTING FOR PRELIMINARY SCREENING FOR ANAEROBIC BIODEGRADATION PROCESSES'
NATURAL ATTENUATION SCREENING EVALUATION
ENVIROTEK Il SITE - OU-3 ASSESSMENT
TONAWANDA, NEW YORK

ENV-1 ENV-2 ENV-3 ENV-4 GW-7
Analysis Concentration/Point Awarded | Concentration/Point Awarded | Concentration/Point Awarded Concentration/Point Awarded Concentration/Point Awarded
mg/L mg/L mg/L mg/L mg/L
Dissolved Oxygen (Field) 0.4 3 0.28 3 0.4 3 0.88 0 0.71 0
Nitrate <0.10 2 <0.10 2 <0.10 2 8.6 0 <0.10 2
lron 1l 2.4 3 <0.05 0 1.8 3 0.14 0 <0.050 0
Sulfate 19 2 250 0 60 0 560 0 430 0
Sulfide <2.0 0 <2.0 3 <2.0 3 <2.0 3 <2.0 3
Methane 0.64 3 0.11 Q 0.85 3 0.0056 0 0.0083 0
ORP -93 2 -292 2 -182 2 -218 2 -322 2
H Between 5 & 9 0 Between 5 & 9 0 Between 5& 8 0 Between 5 & 9 0 Between 5 & 9 0

TOC 7.2 0 8.8 0 31 2 22 2 7 0
[Temp <20 degrees C 0 <20 degrees C 0 <20 degrees C 0 <20 degrees C 0 <20 degrees C 0
Carbon Dioxide 44 0 <0.60 0 57 0 0.99 0 <0.60 0
Alkalinity 430 0 40 0 190 0 46 0 260 0
Chloride 16 0 59 2 51 2 6.6 0 9.5 0
BTEX nd 0 4.05 2 nd 0 nd 0 0.001 2
PCE nd 0 13 0 0.006 0 nd 0 0.006 0
TCE nd 0 6.5 0% 0.003 o 0.003 0% 0.002 o
DCE nd 0 54 2 0.002 2 0.003 2 0.014 2
Ve nd 0 0.68 2 nd 2 nd G 0.25 0
1,1,1-TCA nd 0 4 0 nd 0 nd 0 nd 0
IHCA nd 0 0.85 2 0.659 2 nd 0 nd 0
|Ethene/Ethane 0.0001 0 0.114 3 0.0525 2 0.00063 0 0.00124 0
TOTAL POINTS 3) 23 28 ] 1
Screening Results N/A Strong Evidence Strong Evidence Limited Evidence' Limited Evidence!™

1 Table taken from Technical Protocol for Evaluating Natural Attenuation of Chiorinated Solvents in Ground Watsr, United States Environmental Protection Agency (USEPA), Office of Research &
Development, September 1998,

2 - Conservatively assumes trichioroethene (T CE) present as parent compound only. Based on presence of 1 2dichlorothene (1,2-DCE), a fraction of TCE is present as a daughter product of tetrachloroethene
(PCE) degradation. Presence of TCE as a daughter product would increase each score by two points.

3 : Scoring is not applicable since volatile organic compounds (VOCs) have not been detacted (nd) in this well.

4 . Wells are focated at the downgradient extent of the contaminant plume and, therefore, contain nondetectable levels of severat constituents. No points are scored for vinyt chioride or dichtoroethane {DCA)
even though these constituents were detected upgradient and are, therefore, probably effectively degraded. Some fow VOC levels may have impacted groundwater geochemistry to the extent that degradation
via reductive dechlorination may not be the predominant pracess gccurring, For exampte, D.O. tevets in ENV-4 and GW7 are mare than 0.5 miltigrams per fiter (mg/L.) and, therefore, may be high enough to
support aerobic degradation processes for vinyi chloride.
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NATURAL GROUNDWATER REMEDIATION RATE ANALYSIS SUMMARY TABLE
ENVIROTEK I SITE - OU-3 ASSESSMENT

TABLE 4-3

TONAWANDA, NEW YORK

49142275 tbl 4-3.xls

Monitoring Correlation Half-Life
Well ID Compound Trend Coefficient (RY) {days)
ENV-7 DCA total Decreasing 0.60 3039

1,2 DCE total Decreasing 0.80 1138
TCE Decreasing 0.86 554
VC Decreasing 0.78 724
GW-7 Acetone Remediated - -
Benzene Remediated - -
DCA total Remediated - -
1,2 DCE total Decreasing 0.95 1125
PCE Remediated - -
Toluene Remediated - -
TCE Remediated - -
VC Remediated - -
Xylenes total Remediated - --
2-butanone Remediated -~ --
ENV-2 Acetone Remedsated - --
DCA total Decreasing 0.98 1403
Ethylbenzene Decreasing 0.81 1930
PCE Decreasing 0.81 1878
Toluene Decreasing 0.99 1909
1,11 TCA Decreasing 0.88 1354
TCE Decreasing 1.00 1715
VvC Decreasing 1.00 1600
Xylenes total Decreasing 0.84 1737
1,1 DCE Decreasing 0.66 2974
ENV-3/3R DCA total Decreasing 0.83 1540
1,2 DCE total Increasing 0.70 -
PCE ID -~ -
TCE 1D - -
VvC D - -
Xylenes total D - --
ENV-4 TCE Remediated - -
1,2 DEC Remediated - --
Ethylbenzene Remediated - -
Toluene Remediated - -
Xylenes total Remediated - -
VC Remediated - -
ENV-5 DCA total D - -
1,2 DCE total D - -
vC ID - -
ENV-8 DCA total Remediated - -
1,2 DCE total Decreasing 0.64 4651
TCE D - -
VC iD - -
ENV-3 Acetone Remediated - -
Xylenes total Remediated - --
GW-1 Benzene Decreasing 0.94 1346
GW-3 Benzene Remediated - -
GW-4 Benzene Remediated - -
GW-5 Benzene Remediated - --
GW-6 Benzene Remediated - -
Chloroethane Remediated - -
NW-4 DCA total Remediated - -
1.2 DCE total Remediated - -
VC Remediated - -
Notes:

DCA total = Sum of 1,1-dichclorethane and 1,2-dichloroethane isomers
1,2 DCE total = Sum of cis- and trans-1,2-dichloroethene isomers

TCE = Trichloroethene
VC = Vinyl Chloride
PCE = Tetrachloroethene

1.1,1-TCA = 1,1 1-trichloroethane
1,1-DCE = 1, {-dichloroethene

ID = Insufficient Data
" -« "= not applicable

R? values are only shown for compounds with statistically signifigant trends (i.e. R? > 0.6).
Half-life values were anly computed for compounds with values of R® > 0.6,

and decreasing concnetrations

Page 1 of 1

1/31/2005



‘4-4

GROUNDWATER SAMPLING FIELD PARAMETERS
ENVIROTEK Il SITE - OU-3ASSESSMENT
TONAWANDA, NEW YORK

Sample Date 9/29/1999 | 4/18/2001 5/5/2004 9/28/2004 4/20/2001 | 10/1/1999 | 4/18/2001 [ 10/1/1999 | 4/18/2001
Parameter
IpH 6.67 7.13 7.06 7.29 12.11 - 10.06 8.16 7.82
[Temperature (°C) 14.4 10.06 8.18 7.18 126 14.8 10.3 14.2 10.1
Specific Conductivity (mS/cm) 0.892 0.77 Q.789 0.789 3.24 0.602 0.649 0.532 1.13
ORP (mV) - -93 67 77 -101 - -292 - -182
DO (mg/lL) - 0.44 9.65 0 3.91 - 0.28 - 0.4
Turbitity (NTU) 120 12.6 21.9 43.9 48.9 142 6.3 488 58
Purge Volume (Gallons) 7.5 — 3.5 35 9.42 4.2 - 4
Calculated Well Volume (Gallons) 2.48

” Sample 1.D. ENV-1 ENV-1D ENV-2 ENV-3

— 277 274 3.13 1.37 — 1.33 -
Master Flex | Master Flex | Master Flex Master Flex Master Flex
Purge Method Bailer Pump Pump Pump Not identified Baiter Pump Baifer Pump

Notes:

- = Data Nat Available

(1) Assumed purging method - not
recorded on welt sampling tog.

1/31/2005
49142275 tbl 4-4 x!s




‘4_4

GROUNDWATER SAMPLING FIELD PARAMETERS
ENVIROTEK It SITE - OU-3 ASSESSMENT
TONAWANDA, NEW YORK

Sample 1.D. ENV-3R ENV-4 ENV-5 ENV-6

Sample Date 51512004 9/28/2004 |9/30/1999} 4/18/2001 5/5/2004 9/28/2004 |9/30/1999]3/11/2001] 4/19/2001
Parameter
H 6.31 6.3 9.52 8.89 6.13 6.2 8.84 8.31 8.38
Temperature (°C) 8.2 7.16 1.37 9.6 9.26 7.15 12.9 9.8 9.7
Specific Conductivity (mS/cm) 0.671 0.761 122 1.53 0.605 0.786 1.06 0.97 0.891
ORP (mV) 90 75 ~ -218 0.46 131 -- -148 39
DO (mg/L) 1.81 0 - 0.88 0 0 — 8.94 7.95
Turbitity (NTU) 39.3 42.3 >1000 12.3 8.2 18.3 564 999 219
Purge Volume (Gallons) 3.5 3.5 4.2 - 35 3.5 5.55 6.5 5.56
Calculated Well Volume (Galions) 1.11 1.08 1.41 - 1.87 1.85 1.85 2.17 1.85
Master Flex | Master Fiex Master Flex | Master Flex | Master Flex Master Flex
|Purge Method Pump Pump Baiter Pump Pump Pump Baiter Baiter Pump

Notes:

-- = Data Not Available

(1) Assumed purging method - not
recorded on well sampling log.

1/31/2005
49142275 tbl 4-4.xlIs




‘4~4

GROUNDWATER SAMPLING FIELD PARAMETERS
ENVIROTEK Il SITE - OU-3 ASSESSMENT
TONAWANDA, NEW YORK

Sample |.D ENV-7 ENV-8 ENV-9

Sample Date 4/19/2001 5/5/2004 | 9/28/2004 |4/19/2001| 5/5/2004 9/28/2004 4/19/2001 5/5/2004 9/28/2004
Parameter
pH 9.35 7.39 7.45 9.1 874 7.92 7.23 7.3 7.96
Temperature (°C) 9.4 8.51 7.19 10.2 8.63 7.21 10.5 8.03 7.19
Specific Conductivity (mS/em) 109 0.978 0.747 1.27 1 0.839 245 0.941 0.96
ORP (mV) -182 -51 117 -24 21 112 19 - 69

DO (mg/L) 10 0 0 8.66 0 0 9.15 0 0
Turbitity (NTU) 14.7 11.9 47.8 999 48.9 42.9 999 21.6 48.9
Purge Volume (Gallons) 217 237 3.5 2.8 2.37 3.5 2.35 2.37 3.5
Calculated Well Volume (Gallons) 0.726 0.803 0.777 0.935 0.857 0.822 0.785 0.856 0.869
Master Flex | Master Flex | Master Fiex Master Flex | Master Flex Master Flex | Master Flex
iPurge Method Pump Pump Pump Bailer Pump Pump Not identified Pump Pump

Notes:

- = Data Not Available

{1} Assumed purging method - not
recorded on well sampiing log

1/31/2005
49142275 tbl 4-4.xIs
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GROUNDWATER SAMPLING FIELD PARAMETERS
ENVIROTEK Il SITE - OU-3 ASSESSMENT
TONAWANDA, NEW YORK

Sample 1.D ENV-10D GW-1 GW-2 GW-3 GW-4 GW-5 GW-6

Sample Date 4/20/2001 | 4/19/2001 |9/29/1999 9/29/1999| 5/5/2004 9/28/2004 |9/30/1999]9/30/1999} 9/30/1999
Parameter
pH 7.07 6.25 6.85 11.24 7.15 7.31 10.89 7.06 7.67
Temperature (°C) 12.4 11.4 13,5 15 8.01 71 148 14.6 17.7
Specific Conductivity (mS/cm) 1.79 1.89 1.31 1.51 0.871 0.978 0.912 0.953 0.478
ORP (mV) -88 -179 - - - 211 — -
DO (mg/l) 7.46 1047 - B 0 0 - —
Turbitity (NTU) 33.5 51.9 689 120 50.6 48.8 >1000 85
Purge Volume (Gallons) 20.06 7.84 9 4.8 3.5 3.5 3.6 6
Calculated Well Volume (Gallons) 6.68 2.615 1.54 1.95 1.92 1.15 . 1.74
Centrifugal| Master Flex Master Flex | Master Flex
[Purge Method Pump Pump Baiter Pump Pump Bailer Baiter Bailer

Notes:

-~ = Data Not Available

(1) Assumed purging method - not
recorded on well samping tog.

1/31/2005
43142275 tbl 4-4.xis




‘4_4

GROUNDWATER SAMPLING FIELD PARAMETERS
ENVIROTEK Il SITE - OU-3 ASSESSMENT
TONAWANDA, NEW YORK

Sample |.D. GW-7 NW-1 NW-2 NW-4 NW-5 ESI-8

Sample Date 9/30/1993| 4/19/2001 5/5/2004 8/28/2004 14/19/2001(4/19/20019/30/1999| 4/19/2001 |9/29/1999) 9/29/1999
Parameter
pH 11.57 12.05 8.11 7.12 9.42 10.81 7.32 6.76 7.2 10.9
Temperature (°C) 13.6 3.6 8.01 7.23 233 8.7 13.9 9.1 16.3 15.6
Specific Conductivity (mS/cm) 2.333 2.18 2.01 0.982 0.384 0.926 1.08 0.795 1.17
ORP (mV) - 3.21 - 101 - -256 - 98 -

DO (mg/L) - 0.7 0 0 -~ 559 - 8.56 —~

Turbitity (NTU) 14 54 273 29.3 301 602 >1000 999
Purge Volume (Gallons) 3.75 - 2.37 3.5 3.75 4.14 4.5 4.7 3

Calculated Well Volume (Gallons) 1.01 - 1.25 1.22 1.27 1.38 1.32 1.57 0.55 0.8
Master Flex | Master Flex| Master Fiex
Purge Method Baiter Pump Pump Pump Bailer Baiter Baiter | Not idenitifed{ Baiter Baiter (1)

Notes:

~— = Data Not Available

(1) Assumed purging method - not
recorded on welt sampling log.

1/31/2005
49142275 tbl 4-4.xls
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|| 1
— | ! ' — 0.01-0.001 mg/L
=z '¢_ GW-6 i V] : Q
|\ ( 1
M \ LI | NOTES;
I e e \ 1. BOUCK & LEE, INC. SURVEY DATED OCTOBER 1999.
R e \ 2. MONITORING WELL DESIGNATIONS:
\ 4 GW: NYSDEC MONITORING WELL
\ ENV: ENVIROTEK MONITORING WELL
NW—3 \ ; NW: NIAGARA RIVER WORLD MONITORING WELL
\ p ESl: EMPIRE SOILS INVESTIGATIONS MONITORING WELL
\—\OUSE 3
WARE \ 12" CMP
\, Safvs. LiNE 0 200’ 400°
b e e et
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Appendix A

NYSDEC March 24, 2004
Approval Letter for IRM Work
Plan for Operable Unit 3

BBL.

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economists




e mram o U e

270 Michigan Avenue, Buffalo, New York, 14203.283%
Phona: (746) 8517220 ¢ FAX: (716) 851-7226 P
Website: www.dec.state.ny.us :

Division of Environmentai Remediation, Region 9 : ‘

Erin M. Crotty
Commissionsr

- MAR 252004

| PP

March 24, 2004

Mr. William B. Popham, Vice President
Blasland, Bouck & Lee, Inc.

155 Corporate Woods, Suite 150
Rochester, New York 14623-1465

Dear Mr. Popham:

IRM Work Plan for Operable Unit 3
Envirotek I - Roblin Steel Property
DEC Hazardous Waste Site No. 915056
Tonawanda (T), Erie Co.

The New York State Departments of Health (DOH) and Environmental Conservation (DEC)
have completed a detailed review of the IRM Work Plan for Operable 3 and find it acceptable. This
letter, therefore, transmits formal Department approval of the IRM Work Plan for Operable Unit 3
dated March 16, 2004.

Since the Department would like to provide oversight during the proposed well installation
and sampling program, please provide at least 10 days notice prior to initiating this work. Should
you have any comments or questions concerning this letter, please feel free 1o contact me at (716)
851-7220.

Sincerely yours,
Glon.. P H 27
Glenn M. May

Engineering Geologist I
GMM/tml

cc: Mr. Danie] King, NYSDEC, Region 9
Mr. Matthew Forcucci, NYSDOH, Buffalo

letter.bw.915056.2004-03-24.OU3 WorkPlanApproval pd?




Appendix B

Boring/Well Construction Log —
ENV-3R
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Date Start/Finish: 04/14/04 - 04/14/04
Drilling Company: Northnagle Drilling
Driller's Name: Kevin Bush

Northing: N - 1,087,032.0
Easting: E - 1,053,660.4
Casing Elevation: 580.44

Well/Boring ID: ENV-3R

Client: Envirotek

Drilling Method: HSA

Riser Elevation: 580.14

Bit Size: Borehole Depth: 18 feet
7 Location:
Sampler Size: Surface Elevation: 580.44 Tonawanda, New York
Rig Type:
Geologist: Michael Arlaukas
% g
Q Q
Ele |5 |3 e
[ .
2|28 |8 = Well/Boring
< B - Q (] Q . x = .
ol 2 % > 2 | o Stratigraphic Description Construction
= = (] (8]
T Hle | 2 3 3 | © D
= Sste |l o 8 T |o gS;
o wle | € ] a |9 o
w -l @© 0 14 = (2] Q
[=] wilw (2] a =] O
0 0 Concrete
L i Koy 4 FILL, consisting of dark brown to black f-m sand, some rock fragments,
S-1 0.9 little black cinders gray slag; dry 24" diameter
| . concrete surface
[ pad (0.0' - 1.8' bgs)
< I 4 FILL, consisting of gray rock fragments and little red and white brick
| § 3 &5 fragments; dry
L 4 1 Hydrated bentonite |
s-2 07 N | s seal (1.8' - 3.9' bgs)
G
T e consisting of dark brown m-c sand, some gray/black slag, little g‘ g'a(;"f"‘:b i
A broken rock fragments; dry CHOmEE AU, TIL
PCERNG thread PVC riser
e 17 | ; 0.2-60bgs)
I . = |/ FILL, black vf sand and silt; dry
[ o A FILL, consisting of dark brown m-c sand, some gray/black slag, little i
1 | broken rock fragments; dry
L aad e 7] FILL, consisting of dark brown f-m sand, some slag and concrete ]
S-4 16 | fragments, trace orange silt sized matenal, most; suflur odor present
| s
£ I 4 FILL, consisting of brown to dark gray m-c slag, trace rock fragments; ?gg‘ bSand Be-
I moist 8-9' bgs, wet 9'-10' bgs 0s)
1 ss5 N | S|
| Epr s
—10-10 7 —
| 1 FiLL, consisting of dark brown m-c sand sized slag, some f-m sand sized
I slag, trace coarse gravel sized slag; wet; sheen present on water
A
S-6 £ bl D 2" diameter,
| ¥ Schedule 40, 0.01-
| S0 inch slotted PVC
+ screen (6.0' - 16.0"
—ﬁ l /| same as above bgs)
/
b - S.7 16 \ | \ -
AN
L I FILL, consisting of dark m-c sand sized slag, some f-m sized slag, trace
L coarse gravel sized slag; wet, brown silty clay with faint organic odor
t at tip of
15154 .. e \|\/ present at tip of spoon il
| Sl
————— Brown; SILTY CLAY; wet
i 1 se 20 ———-g Bentonite chips |
_____ (16.6' - 18.0' bgs)
Remarks: NA: Not Applicable / WH: Weight of Hammer

BLASLAND, BOUCK & LEE, INC.
engineers & scientists

Project: 58002.091

Data File:ENV-3R log

Template:
Date: 06/21/04

Page: 1 of 1
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Surveyor’s Report




FROM 3FP (WED) 326 2004 14:02/5T. 14101 /8C. SULUUYL2Y4 F v

sxsnan o McINTOSH & McINTOSH, PC.

. 1 aee CONSULTING ENGINEERS, LAND SURVEVORS, PLANNERS

b l 4 an NEW YORK ¢ MAINE « PENNSYLVANIA o VERMONT « CONNECTICUY

l & ' lIJI L1 H% NEW HAMPSHIRE « KENTUCKY o OHIO o SOUTH CAROLINA &  ARIZONA
Pro!essronall’ Corporation NORTH CAROUNA « WEST VIRGINIA o AMOOE ISLAND

MASSACHUSETTS ¢ NEW JERSEY

B Prncipal Offics: 429 Pine Street, P.O. Box 490 Lockpon, New York 14005
718 - 433-2535 BUFFALO, N.Y,

Septcmber 29, 2004 718 - 434-8138 625-6360
FAX # 716-433-2627

>
“
@

Mr. Mark B. Hanish, P.G.
Sr. Geologist/Project Manger
Blasland, Bouck & Lee, Inc.
600 Waterfront Drive
Pittsburgh, PA 15222-474]

Re: Surveying Services for
Well at Envirotek Site

Tonawanda, New York

Dear Mark:
( Pursuant to our letter of agreement dated September 29, 2004 regerding the above refercnced site, please
& ‘ see the following for well (ENV-3R),

N. -1,087,032.0

E E. - 1,053,660.4

b Top of 3" PVC casing 580.14
Top of 8" casing - 580.44
Ground Elevation - 580.44

T T R,
<
Q
]
¢

John E. Mclntosh 111, L.S.
Director of Operations

JEMIIL:hen

BBL-ENVI.WPD

A MEMBER OF THE McINTOSH GROUP OF COMPANIES
Nagars Fraes: Land Sureyom Asscciston  » Armercan Conprest on Surveying wd Mecorg  » Now Yok Stise ASSSCIAten of Professionei Lane Suneycrs v & ? Socsty of P




Appendix D

o Groundwater Sampling Logs
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Envirotek il Site, Tonawanda, New York \7K Low-Flow Samplimg Program
)‘ Site Event
CROUNDWATER SAMPLING PROGRAM
’ Sempling Personnal: Michao! R, Arauckse WeH iDy g’\\ U i L
" Job Rumbor 13048.002 BHete; NW 5 v Z—C.‘O‘{
wemmee @ S T SONKY tein;_ O30 rmsow O N0
WELL INFORNATION (record fram wop of inner casing 8t mintmaum) chack whard sxoracrist
i ne Toc 8cs WeR Type: Fushmount st [
’ Well Oepth (e 2‘!' ij ‘ Wl Locked: Ves No D
Wee Tobio Dopth moen | 24O ] Madeuning Poimt Marked: Y2 v [}
, wE L YATCR INBORMATION Cotversion Ractors BAMOUING INEORMA
v '__-—_m_—____
@ Longth of Watar Catuma: foss 1.3 fowsoraverect | v | 0! 0] @0 ANty
Votume of e m el (g3 ?»q:'?'% tof weksr cotnwe | AGO4 | 016 | aLB 1.5 VOCS {3- 40 i viaicy ﬁ'
g Pumping Ao of Pymp: (mumny OO0 el fedins 3 gein 3 785 L ~C736 ma = 3. 1337 camio A Q0
: Pumping Rera of Pump: Gy - . 3
? Winutes of Pumplng. (min.) 4§M (1} Ll Sty ()
i Totx Votums Romoved: (asn 2.5 gat. ozl um | 29 | Yemp | QAP 0
Z - -~k <58 -4 -A -t D
; Q1 [ 300% [ NTWa [ 1o% 10 v Bampla t0: é."_)_\)“_‘_l__
k 3ampie Time: ot
g EVACUATION INORMATION ususo. ves] wo (Xl
Quplicare: chD Nog
Evacuation Mathods Baitar D Qrundts Pump D MasterFlex g - D -
Tubing Used: Ocdieates Deconnes Cupreats (O
i Sampiing Methog Asier Grumes Pump wasefi L ) Tetat Bortes: 3
O¥d wet go ary? ve U] Mo
, water Gualty Memr e Horiba U-22
Frime O2YS 080 | 683 | 0405 | 050C | 0d | A% | o9 o925
i Parametar Inkisi .
5 Vetume Suree () @ ISTL | 3000 [ dSTO [ 6og0 | 500 | 2050 (0560 15000
Rate (i 300 | 3> 130 |30 | o | %o | 3 | o 20
K onowennne | F.o | 26| V2 | R | 32 | F U | R | P26 | FIL
; T3S | AR 1 R2% |06 | X0 | AR ] Pob | 06
: crumansm 0. 793 103921 0.7 | O3] 6389 | 6389 0,380 | 0.95% | 6. 7565
: Tuiony (NTuY) 26> | H2 162 | IYSISLe | 639 | %5 | 225 | 218
; 0o fman) A6l [3.62 | 963 [q6Y [4.65 | GG | aLS .07 .65
: Temp () B.23% | 8.3 8.19 [8.14 &.iq 81418 [ a8 a1y
0R® (m) + 3\ e |28 [+4t J4de [<S tol [16 [+
Commente/Nols

USEPA SWAEE4 Mothod 52608 - Volatie Qryanie Compsunds (VOCs)

Lasoraxy: Seam Trert Lavcradiies - Suffate Now Yook Semplo was 3hDpos Say n .
Shipped Vig: u Fodoral Sxpreze Other Briswang Bouck X et inc senton £ 6




Envirotek i Site, Tonawanda, New York \/ -Flow Samplimg Program

s Event
GROUNDWATER SAMPLING PROGRAM

Bampling Peroonnes: Michas! R Arsutkas Walk D, éM \/ - 30—

Jon Number: o Y2048.063 o AU S . va
wammer @ ©S .S\)NN.{ umam OGO Time Out:

WEL{, INFORMATION (ocera Tom lop f innar caziag at miniensr) CrRck whirs spcroprists

TiC 30¢ Well Typo. Sluthmours
watl Depth (teen) ls\q" Wl Lacked: Yes
Water Yasto Dopth 6.?8 o Mosxuriag Polnt Marked, Y02

Well Diamaetsr. by D z

L

WELL WATER INFORMATION Convenlon Factone 7 NG INFORMAYION !
Length of Watsr€olumn: (feot) [ Cc e garsoniae | DL X8t &0 s ;mfﬂtl:
[+ i\ gac

Volume o7 Wxce In well; {¢an A of warer pocerer | Q084 L 436 | aee 1.5 Y03 (3 40 mi vialo)
Pumping Rate of Pump: (miimin] @ k)gﬂ Samn 3L 5708 ML S 81337 Gsko X,
Pumping Rats of Pumpc (GPM)
Minutes of Pumplng: (min.) Unt Sabidly
Total Volume Removed: (gai) . §' 3 o Jue. | DO

< £Q -k -,

NTU's | 1om sampaty: EAN-FRAL

S3niplo Time: fodS
MsMSO e ne )

Tuolng Uoed: Oecunnga

Oupcee  Yas[& no [
Sampling Kathoa Grynfos Bump MagerFiex D
Ok walt Qo ery? Na

Oupticare (D Sps—¢q
Tonl Bomes:
Watce Qually Mater Typer Horiba U-22

Time 0T [\ ey | 1oio lo2¢

Parametor

Velume Purgsd b)) N Q ! ’500 m QS—DD m) fO,@D
Purge Rats (mimin) 20 200 20 D 20 . Elve]

scomvmmame | 03 | RS | QAT | QS | 9.0(< QAS
s 023 | 631 1623 632] c.ay G- 3
conoymreeimsem | O NG [0.6% {0645 0.651 | 0.65 0669
negneren | (690 | 608 1623 [ | Yo €9
100 (mgn) A9 |21 168 [S36 | 214 : L8&%
Tamp ('C) 2,20 2.20 | 8.1 .1 A0 . A 20
o8P () NG (12 {{eS [0 | (tp a3z

LRcustion Metod; Grunems Pump D MEaterFiax m D
0l
a

et e,

“
A
bt
o
B
N
a3
v
i
F
v
2
-h
5
0w
7
o
3
7
e
[
v
¥
;‘/
:
44
L3
b
¥
S
«
5
I

iz
2
K

Commants/Nate 3
USEPA SW-564 Mencd £2608 - Volstis Qrganic Compotnd? [\ie:el]

¥ NES WL REPULSBAT - THE fonwmsa SNV~
— AEL» DUpLLsrs = EDETES 4

! l Laboretory: Severn t Laberatortes - Burtata, New Yori

SeMmpie wis mb;eea?% “OiRg hfn of
Shipped Vig: i Feoori Express  Omer. Blagiand, Rouck 2 Led inc ssrten 785‘
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Envirotek l Site, Tonawanda, New York Low-Flow S8amplimg Program
Siz o Evem
GROUNDWATER SAMPLING PROGRAM
Sampitng Persofnet:  Michasl R, Anauckas wain  ENN ~ 4 ~ .
Job Numbar 3048.062 Dates N S‘ wW
westhor (265 F D r\)»\)&,{ umein (BB [05S timace; VAL
WELL IKFORMATION (rocard rem op of inar casing 81 mwnum) SNECR WrXre opprl .
Tic R{=~4 £4Qs Wi Type. Fluthmount 8%k-Up %‘
Yail Depra {reet) Zg\c‘g j Wil Lookes: Yo3 Ne
e TotoDagty ceen | JVeZUE 1 kg ememenes Yoo w [}
Woll Slamote, 4" D ra m’ Oxnor.

WELLWATER INFORMATION . Canvarson Factors SAMBLING INRORMATION

Lugmmvuxuq(:ommn: {toeT) “a:;\i G’ 980ong pot L8t LJD 20 & D anarysec: .
Volume of Watartn we!(: (gan 1. B iaoac umm Q09 { 046 | 088 ] 15 VO {3+ 40 ML vials) éf
Pumping Rate of Pump: {mlmin) 2D v litdied £ga= AT8IL SITEI M, 3 81337 obio B, a
Sumping Rete of Pump: (6PN T )
Minutos of Pumptng: (i) FAYRIS U iy ] Q
Total Volime Removed: (520 3.538¢ Sond. | Tud. | 0O | Tems.| 02P. O
) L <8 L heod =k e D
E 01 | 2to% m[ 10% 10y ssmpiein.  GNN _L:L’
Sample Time: kzo(

EVACUATION INFORMATION MS/MSO: Yse Now

) Ouplicate: Yu:D Naq
Gvacuaton methag! Bm'yé Grunatss Pump D MNasterFiex &. —_ D —
Yuping Uead Coccatod Bsconrad Oupixats ((x
Smpiing Method Balle! Gruntes Pump MasterFiex D D Tom! Dorties. g
Oid well go ary? Yes No

Water Quatty Meter Typet Horiba U-22
ene Loy {to g (R 22 T Xl AL s | tygo nas
Pargme=r InREX!

vetume Purged (qan 9] (O |Z0SO |YSVO |OSD [7XVD | 9030 [{0.500 | (2000
Purma Retn (miJoia) 2 DD 30 20D 3@ 20D 20 2@ 3D

ommwemeyey | 1234 | (BaC 11221 | 13.21 [ (22(] (2.0 | (32 13.2¢ ] (3.2
! S | 033 625 [ 619 | 6.10 | &0 G2t 16.{L |6.13
covemncomsem | O.ATY | 0642 | 0.0 [ 06(T] 0.64 | 0.603 | 0S| 0.9 5] 0 .60
Toriary (NTUe) B8S 6 |33.5 136 RG] FY3|\d.2 | (2.6 (3 | 8.2

00 (mgi) 132 |35 I8 W20 o | 0™ |60 Q<0 Q.0
Tenp Q) Q2o |AHU 1426 ]| U] 93(] Q.20 | 920 A | 9.1
ORP () \SS 1\?“ [{ex] (28] N\ W @ 6] AR /43
Comments/Notes

USEPA SWy-E62 Meoq 82508 - Volatie Craank Compounds (VOCY)

LR AL T Coue @ (128 Q’Uﬁ-&mmy \chw%ﬁs)

Lebomtery. Stvem Trent Latoratores « BAMED. New York ‘ grw W
Shippea Via: L] Fowniopns omer gparan Bcunsc« m: o
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Envirotek Il Site, Tonawanda, New York Low-Flow Samplimg Program
GROUNDWATER SAMPUNG PROGRANM
': Sampiing Pe/vonnst: Michast R. AHauckes Wali 1D éu\) ?
ji: Jeb Number, 13508007 ome  YWMKY S 200U
wagther: Time i Time Cut;
: RMATION ecord rom top of daner casing 85 minimum) chack where apprapranze
i ne 70C 8Gs Weh Fype: Fushmount Stiekug g
2 Wit Dapth e EEESYA i Weil Locked: Yoz o ]
5 Wator Table Ocpth rreg | | 2010 ; Mosturing Poimt Yes v (]
’ Well b4 v D Py m Cthes .
: R INEFORMATION ) Convorsion Facare PLING N ON
, Longth of water Cotumn: M__&_M:_ gtloncperiost § VIO } 5 {ter 0l gD Anztygee:
L [Volume ot waxeein Wtk (gan 08073 water oo | 0004 | ove | cae | s VOCS (3.4 46 . viais) v. 9
Pumping Rato of Pump: (midmn 20O g fibn b 022 TIEN, w6785 ml. 0 5.1337 oustie A, a
g.,';; Pumping Reta of Pump: (GPM). o
é Minutos of Pumping: (min) 4ys 1 Sty (W]
£ Total Volume Refmeved: {ga) 2.%% 3 on | Cond ) T | 80 | Tems | ome O
1 ”° ol x 50 - e o D
a1 | yoom | nTUS| 1om wmv} Bampla 1O ,é\)\Jf’%
3Iampto Time: 31
EVACUATION INFORMATICN usmMso Yo No%
Oupticote. YasD N
Evacuation Method: &Iu% Crundfos Pump g M3 storFiex K D —
- Tubing Usaed: Dodicated Deconned QupikaR T
~r gampling Memod Buer GrmoePemp (L] wazarkiex D D Tobsi Dotes 3 J
# Oia wet go dry? Yoz ' No
) . Watnt Quamy Moz Type. Heriba U-22
s Time (ZeS [ 1230 | 122C [ (2Ho [ (245 [ 125D | 1265 [ 1200 (Zog
E Parmmeeer Inntat
g Votums Burges (g} & L0 | 2000 | A0 | Yoo | SO0 1 &0 | 200D | 20
Pty | 200 | 200 | 200 | 260 [ w0 [ 70 | 200 | 260 | 20D
h o Wats (1 TIC) ‘2(05 (2\?‘1 ‘??0{ [305 13(05_ lgrog- ‘3'05— CZ'OS t3‘q‘l
o 220 [Ad [ 30 [ F4S]20a | 220] 353 | 239 [ 259

consuemnesnzemy | 101 | { O0L |, 467% | 4P | Ao | AIE A8 | 98 |.398
 Tubiizy (T 229 (3 6 | S21 | 230 2ty (.8 1 1% 1 1.q

o many 0.0 0.0 o[ et [0.060 ] O© 0.0 |o.a0

¢ . Q37 | B | 53] 332 [B.C2 (D52 .S |85 |85

; e ~S3 -8 | -56 | -85 [-851 =98 | -<t = o9& F s¢
Com mem/NoNs

USEPA SW.-284 Meshod 2808 . Volrtle Crganic Compounds (VOCe)

@ 1239 SRy Fual tHr) chue

I LR portoy Sovern Tremt Ladorionss - Bumalo, New Yok Samplo was 8 D‘
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Envirotek #l Site, Tonawanda, New York

v& Low-Flow Samplimg Program

Sis

Evont
GROUNDWATER SAMPLING PROGRAM
Sampiing Parconmst: Michar! R Anzucksc Wall iD EM\J d 6
Job Number; SN, L Date: Nw $ 283Y
wemner (B GV V€ Suainy fimeta;  LUD Yo 0w | S~
A
WELL INFORMATION pecard trom top of innek casing 8! mintmumy CHECX where spprogprisls
nc haelod 2Gs Wl Type. Flushmount Stk lp g’
Well Bepth {tasD) l?\si i Well Laockea: Yeu NO
Water Tanle Oeptn oo | V2L S i 3 Ag Point Macked; Y82 o
Well Diametar: T D by & Otner,
7

WELL WATER INEORMATION " z Convxzion Factors SAMPLING IRFORMATION
Langth of water Calumn: (o) S' % H iﬂdﬂ“w‘.ﬂ 10 1 T3 &0 I—;‘ o] Amdiyses:
Volume of Witee th Wol: (gu0 01&5:}' . of woter sonmm oeuro\e 068 I 13 WO 2 - 48 ML vinle) ﬂ
Pumping Rate of Pump: iy | 2O e R D LEITR8L 0708 & RIS bic . Q
Pumping Rate of Pump: (GPM) - a
Binutos of Pumplng: (ma ) ‘I( wate) Vet Sty a
Tats Volume Romevod: (g3) 2-37 oM< on {Cona | Ywn ) 0O | Toms ) orp a

g e « 58 h o -t

8] 300% | NTVIs | 10% 10 My Sampie 1D 6 J‘Q

Sampte Yimo: m
EVACUATION INFORMATION usaeso:  ves o ()
qua No Q

Evecuation Metneds

Baker D Grunatas Pump D MaserFlex

: Ouplicame:

a
il s i é\/m a O om g
D% wefl go Cry? Yes No
Water Quaity Mees Type Horlba U-22

nime WMOS™ 1 e T (s [ 1420 V428 [0 | (437 | Y90 [ 1a%S
voume sy | O LO0D | 2000 | 3¢t | oD {8000 | GO0 | om0 | oo
pugsraium | 200 | 200 120D [ 200 | 2D [Z6D 26D | 2c0 |
cepmuwemnper | 12.03 | 1228 j140l [ (108 ] (8B 1408 | (4.65 | 14.0% |40
ot K6+ &M 067 [BFH_| 3.8 [ 833 | 337 &.73 | R3¢
Cenducmance (Mg L3 .25 (.21 {. OC0 (OO0 (000 | (.OUD t STD 1\0’00
Tortichy (NTUs) 3k A 16949 | 223 T6f | Y3.6[ 3249 | o7+ [ YES
00 (man) 0.00 0.00 | Q00 | 0O | 0o { 0.60 | OO | 0.0 | 0.0
rams €03 R3[| BeS 86l |867] Q63863 [ E62 [(B.7 |B 6
ore (o) -3 —24 | -\a | - & o o + o N EEN
Commente/Nctee
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Envirotek @l Site, Tonawanda, New Yark %\ Low-Flow Samplimg Program

3

Evont
GROUNDWATER SAMPLING PROGRAM
Sampiing Percanne:: Michasl R_Ansuckas Wt 10, EN\J ‘O\
Jah Numbar 13062602 ) oo Py S, W
werer @ OS & SUMW Time i Time Out:
WELL INFORMATION (rocard rom Lap of inner cxsing ot minimum) ancek whcre epprore s
3 : Joc¢ a8cs Wl Type: Flushmouny SWek-Up K
Wail Capth (foot) J f Q.OS Well Locked: Yee No
Water Tatic Oepah (tesn) l l?\% 1 Measurng Poim Marres: YC3 N D
Woll Dizaetes: v [ z Smer, |

AEh WATER HEQRMATION a Cenresion Facrs | RuRia Mopuarion
Langth of Watwr Cofumn: (feet) { 5 3& H‘ GRISNS per foet Y01 701 #0 tm
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Appendix E

Laboratory Reports and Data
Review Reports
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Appendix F

VOC Trend Graphs




Envirotek Il Site, Tonawanda, New York
VOC Concentrations at ENV-4 vs. Time
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Envirotek Il Site, Tonawanda, New York
VOC Concentrations at ENV-9 vs. Time
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| VOC Concentrations at ENV-2 vs. Time
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Envirotek Il Site, Tonawanda, New fork
VOC Concentrations at ENV-6 vs. Time
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i 7 Envirotek Il Site, 'Tonawanda, New York
| VOC Concentrations at ENV-3/3R vs. Time
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Envirotek Il Site, Tonawanda, New York
VOC Concentrations at GW-6 vs. Time
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Envirotek Il Site, Tonawanda, New York
VOC Concentrations at GW-5 vs. Time
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Envirotek Il Site, Tonawanda, New York
VOC Concentrations at GW-4 vs. Time
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Envirotek Il Site, Tonawanda, New York |
VOC Concentrations at GW-1 vs. Time ‘
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Envirotek Il Site, Tonawanda, New York
VOC Concentrations at ENV-3 vs. Time
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Envirotek Il Site, Tonawanda, New York
VOC Concentrations at GW-3 vs. Time
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Envirotek Il Site, Tonawanda, New York
VOC Concentrations at ENV-7 vs. Time
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Envirotek Il Site, Tonawanda, New York ‘
VOC Concentrations at ENV-3R vs. Time
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Enviroték Il Site, Tonawanda, New York
VOC Concentrations at ENV-8 vs. Time
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Envirotek Il Site, Tonawanda, New York
VOC Concentrations at ENV-5 vs. Time
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Envirotek Il Site, Tonawanda, New York
VOC Concentrations at NW-4 vs. Time
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Remediation Rate Analysis
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Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

ample Information |

Sample Location ENV-7
Chemical Dichloroethane (total)

DATA
Sampling Concentration | LN Concentration
Date (ug/L)
4/19/2001 3 1.10
5/5/2004 2 0.69
9/28/2004 ND (5) 0.92

X-YPLOT

y =-0.0002x + 9.5194

LN Concentration

0.00 T - T
1/8/2001 11/8/2001 9/1/2002 6/28/2003 4/23/2004 2/17/2005 1‘

Sampling Date

RESULTS ]

Natural Attenuation Rate Constant (k} = 2.28E-04 { days’
Correlation Coefficient (R?) and p-Value = 0.60 0.44
Half-Life in Groundwater (t,,) = 3039 days

INOTES I

Nondetected values taken at one-half the detection limit.
NYSDEC TOGS 1,1-DCA = 5 ug/t., 1,2-DCA = 0.6 ug/L, no standard for DCA total

|ABBREVIATIONS |

Hg/L = micrograms per liter

LN = Natural Logarithum

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and Operationat

Guidance Series 1.1.1: Ambient Water

49142275 app G.xls Page 1 of 1 1/31/2005




Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

ample Information 1
Sample Location ENV-7
Chemical 1,2 Dichloroethene (total)
DATA
Sampling Concentration | LN Concentration
Date (Lg/L)
4/19/2001 434 6.07
5/5/2004 283 5.65
9/28/2004 170 5.14
X-YPLOT l
6.20 T
i B.00 -vm o I e ’
e !
L B8O e N e .
3 |
i€ 5680 4 y=:00008x+28621 S\ . ¢ !
[T . 3
2 R®=0.7967 :
‘ G 54D NN }
i z "
=520 e \
¢ |
5.00 |

i 1/8/2001 11/5/2001 9/1/2002 6/28/2003 4/23/2004 2/17/2008 "

. Sampling Date |

RESULTS |

Natural Attenuation Rate Constant (k) = 6.09E-04 days’
Carrelation Coefficient (R?) and p-Value = 0.80 0.3
Half-Life in Groundwater (t,,) = 1138 days
[NOTES ]

Nondetected values taken at one-half the detection limit.

IABBREVIATIONS I

ug/L = micrograms per liter

LN = Natura!l Logarithum

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xIs Page 1 of 1

1/31/2005



Appendix G

Natural Groundwater Remediation Rate Analysis
Envirotek Il Site

Tonawanda, New York

ample Information |

Sample Location ENV-7

Chemical Trichloroethene

DATA
Sampling Concentration [ LN Concentration

Date (ug/L)

4/19/2001 16 2.77
5/5/2004 6 1.79
9/28/2004 ND (5) 0.92

X-YPLOT |

LN Concentration

1.00 4 e A

0.50 A -eermme e e

0.00

1/9/2001 11/5/2001 9/1/2002 6/28/2003 4/23/2004 2/17/2008 ’
Sampling Date

*

RESULTS |

Natural Attenuation Rate Constant (k) =

1.25E-03 | days’

Correlation Coefficient (R%) and p-Value =

0.86 0.24

Half-Life in Groundwater (t,) =

554 days

[NOTES ]

Nondetected values taken at one-half the detection limit.

IABBREVIATIONS I

Hg/L = micrograms per liter
LN = Natural Logarithum

ND = Analyte was not detected. Detection kmit in parentheses.
NYSDEC TOGS = New York State Department of Environmental Conservation Technical and

Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xls
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Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

.ample Information B

Sample Location ENV-7

Chemical Viny! Chloride
DATA
Sampling Concentration | LN Concentration
Date (ug/L)
4/19/2001 220 5.39
5/5/2004 50 3.91
9/28/2004 88 4.48
X-YPLOT H
6.00 ‘
500 ............................................................................. )
| . [
! =-0.001x + 40.752
S 4004------ y ................................................................................
|2 ¢ R?=0.7752 ¢
R = I |
i
| S 200 oo ’
(6]
100 e '
‘ 0.00 — l
1/8/2001 11/812001 9/1/2002 6/28/2003 4]23/2004 2/1712008
‘ Sampling Date
RESULTS ]
Natural Attenuation Rate Constant (k) = 9.57E-04 | days
Correlation Coefficient (R?) and p-Value = 0.78 0.31
Half-Life in Groundwater (t,,) = 724 days

|NOTES I

Nondetected values taken at one-half the detection limit.

IABBREVIATIONS I

Hg/L = micrograms per liter

LN = Natural Logarithum

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water

48142275 app G.xls Page 1 of 1 1/31/2005



Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

Sampling Date

ample Information 1
Sample Location GW-7
Chemical 1,2,-Dichloroethena (total)
DATA
Sampling Concentration | LN Concentration
Date (Mg/L)
9/28/1988 290 5.67
12/5/1990 62 413
9/30/1999 14 2.64
4/19/2001 14 2.64
5/5/2004 5 1.61
9/28/2004 5 1.61
[X-YPLOT ]
| .00 *
| 5.00 - ‘
‘ S 4.00 ‘
% :
£ 00 !
| @ i
(%]
| £ 200 |
O .
Z 1.00 4 ‘
0.00 — ‘ j
3/29/1986 571890 6/15/1994  7/24/1998 9/1/2002 10/10/20064
\
}

RESULTS |

Natural Attenuation Rate Constant (k} = 6.16E-04 days"
Correlation Coefficient (R%) and p-Value = 0.95 0.001
Half-Life in Groundwater (t;,) = 1125 days
INOTES ]

Nondetected values taken at one-half the detection limit.

IABBREVIATIONS I

Mg/L = micrograms per liter

LN = Natural Logarithum

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xls Page 1 of 1 1/31/2005




Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

ample Information B

Sample Location ENV-2

Chemical Dichloroethane (total)

DATA
Sampling Concentration | LN Concentration

Date (pgiL)

11/19/1980 5550 8.62
10/1/1999 930 6.84
4/18/2001 950 6.86

[X-yPloT ]
i 10.00

LN Concentration

0.00 -
| 5/7/1990 1/31/1993 10/28/1986 7/24/1998 4/19/2001 1/14/2004

‘ Sampling Date

RESULTS ]

Natural Attenuation Rate Constant (k) = 4.34E-04 days'1
Correlation Coefficient (RZ) and p-Vailue = 0.98 0.09
Half-Life in Groundwater (t,,) = 1403 days
INOTES ]

Nondetected values taken at one-half the detection limit.

|ABBREVIATIONS |

Hg/L = micrograms per liter

LN = Natural Logarithum

ND = Analyte was not detected. Detection kimit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water

48142275 app G.xls Page 1 of 1 1/31/2005



Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek 1l Site
Tonawanda, New York

ample Information i
Sample Location ENV-2
Chemical Ethylbenzene
DATA
Sampling Concentration | LN Concentration
Date (ug/L)
11/19/1980 840 6.73
10/1/1999 170 5.14
4/18/2001 280 5.63
[X-YPLOT ]
8.00
7.00 1
| .5 6.00 - :
| T 5.00-
& 4.00
) Q
S 3.00
o
S Z 200
1.00 -
; 0.00 :
‘ 51711990 13111993 10/28/1995  7/24/1998  4/18/2001  1/14/2004
. Sampling Date
RESULTS ]
Natural Attenuation Rate Constant (k} = 3.59E-04 | days’
Correlation Coefficient (R%) and p-Value = 0.81 0.29
Half-Life in Groundwater (t,,) = 1930 days
[NOTES |

Nondetected values taken at one-half the detection limit

IABBREVIATIONSI

Mg/L = micrograms per liter

LN = Natural Logarithum

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water

1/31/2005

49142275 app G.xIs Page 1 of 1




Appendix G

Natural Groundwater Remediation Rate Analysis

Envirotek Il Site

Tonawanda, New York

ample Information ]

Sample Location ENV-2

Chemical Tetrachloroethene

DATA
Sampling Concentration| LN Concentration

Date (ug/L)

11/19/1990 40000 10.60
10/1/1999 7700 8.95
4/18/2001 13000 9.47

X-YPLOT |

12.00 ?
*~—— |
10.00 - — : R !
. y = -0.0004x + 22 774 | i
- T I R2= 08073 7
B B.00 e e
[+]
0
D08 400 e
[&] 1 :
| B 2000 e !
i
i 0.00 — ‘ :
! 5/7/1890 1/3111993 10/28/1995 7724/1998 4/19/2001 141472004 ‘
. Sampling Date |
RESULTS ]
Natural Attenuation Rate Constant {k) = 3.69E-04 | days’
Correlation Coefficient (R°) and p-Value = 0.81 0.29
Half-Life in Groundwater (t,,) = 1878 days
[NOTES ]

Nondetected values taken at one-half the detection limit.

IABBREVIATIONS I

Mg/L = micrograms per liter
LN = Natural Logarithum
ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and

Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xls Page 1 of 1
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Natural Groundwater Remediation Rate Analysis

Envirotek il Site

Tonawanda, New York

ample Information {
Sample Location ENV-2
Chemical Toluene
DATA
Sampling Concentration | LN Concentration
Date (ug/L)
11/19/1990 8600 9.06
10/1/1999 2400 7.78
4/18/2001 2300 7.74
IX-YPLOT |
i 10.00
| 8.00 -
‘ c
]
'E 600 |
=
(-} :
I 2 4.00 !
[«]
i (&]
Z 200
|
| 0.00

| 5/7/1990 1/31/1993  10/28/1995  7/24/1998 441842001 111472004
Sampling Date

RESULTS ]

Natural Attenuation Rate Constant (k) = 3.63E-04 days™
Correlation Coefficient (R°) and p-Value = 0.99 0.07
Half-Life in Groundwater (t,,,) = 1909 days
[NOTES j

Nondetected values taken at one-half the detection limit.

|ABBREV|AT|ONS|

Hg/L = micrograms per liter

LN = Natural Logarithum

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xls Page 1 of 1
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Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

ample Information |

Sample Location ENV-2

Chemical 1,1,1-Trichloroethane

DATA
Sampling Concentration | LN Concentration

Date (ug/L)

11/19/1990 21000 9.95
10/1/1999 2500 7.82
4/18/2001 4000 8.29

[X=YPLOT ]
12.00

| 10.00 4 O mmr e

800 e e — o 2 .
y =-0.0005x + 26.882 !

LN Concentration

2.00 oo

0.00 v
5/7/1890 1/31/1993 10/28/1895 7/24/1998 4/19/2001 1/14/2004

. Sampling Date }

RESULTS 1

Natural Attenuation Rate Constant (k) = 512E-04 | days’
Correlation Coefficient (R?) and p-Value = 0.88 0.22
Half-Life in Groundwater (t,,,) = 1354 days
[NOTES ]

Nondetected values taken at one-haif the detection limit.

IABBREVIATIONSI

Hg/L = micrograms per liter

LN = Natural Logarithum

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xIs Page 1 of 1
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Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tconawanda, New York

Appendix G

ample Information {
Sample Location ENV-2
Chemical Trichloroethene
DATA
Sampling Concentration | LN Concentration
Date (Hg/L)
11/19/1890 28000 10.28
10/1/1899 7300 8.90
4/18/2001 6500 8.78
IX-YPLOT |
12.00
1000 O —
- sop | ¥=-00004x+23693 = —
- I RP=0.9g53 Ty
B BL00 e e e
[}
R
c
Q.00 rorrere
o
-4
P 200 e
! 0.00 —

5/7/1930 1/3111993 10/28/1886 7/24/1998
Sampling Date

4/19/2001 $114/2004 |

RESULTS ]

Natural Attenuation Rate Constant (k} = 4.04E-04 days™’
Correlation Coefficient (R?) and p-Value = 1.00 0.04
Half-Life in Groundwater (t;,) = 1715 days

[NOTES ]

Nondetected values taken at one-half the detection limit.

IABBREVIATIONSI

Hg/L = micrograms per liter
LN = Natural Logarithum

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water

48142275 app G.xlIs
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Appendix G

Natural Groundwater Remediation Rate Analysis
Envirotek Il Site

Tonawanda, New York

ample Information {

Sample Location ENV-2

Chemical Vinyl Chloride
DATA
Sampling Concentration | LN Concentration
Date (Lg/L)
11/19/1980 3400 8.13
10/1/1999 790 6.67
4/18/2001 680 .52
[X-YPLOT |
" 1000
} 800 b e e
&
00| . Y3:00004xr22485 T wm—s
g R?=0.9971
@
B A00 e
o]
o
B 2,00 e e
! 0.00 :
! 5/7/1990 311993 10/28/1995  7/24/1988  4/19/2001 111412004 |

Sampling Date

RESULTS ]

Natural Attenuation Rate Constant (k) = 4.33E-04 days’
Correlation Coefficient (RZ) and p-Value = 1.00 0.03
Half-Life in Groundwater (t,,) = 1600 days
[NOTES |

Nondetected values taken at one-half the detection limit.

IABBREVIATIONS I

Mg/l = micrograms per liter
LN = Natural Logarithum
ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and

Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xIs Page 1 of 1

1/31/2005



,ample Information {

Sample Location ENV-2

Natural Groundwater Remediation Rate Analysis

Appendix G

Envirotek il Site

Tonawanda, New York

Chemical Xylenes (totat)
DATA
Sampling Concentration | LN Concentration
Date {pg/L)
11/19/19890 5100 8.54
10/1/1899 500 6.80
4/18/2001 1470 7.29
[X-YPLOT ]
| 10.00

8.00

LN Concentration
NS
(@)
o

! 2.00 A
0.00 I
5/7/1990 1/31/1993  10/28/1995  7/24/1998  4/19/2001  1/14/2004 }
‘ Sampling Date f
RESULTS ]
Natural Attenuation Rate Constant (k) = 3.99€-04 days™'
Carrelation Coefficient (R?) and p-Value = 0.84 0.26
Half-Life in Groundwater (t,,) = 1737 days

[NOTES

Nondetected values taken at one-haif the detection limit.

|[ABBREVIATIONS |

Hg/L = micrograms per liter
LN = Natural Logarithum
ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Enviranmental Conservation Technical and

Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xls

Page 1 of 1
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Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site

Tonawanda, New York

ﬁwple Information 1
Sample Location ENV-2
Chemical 1,1-Dichloroethene
DATA
Sampling Concentration | LN Concentration
Date (ug/L)
11/19/1990 300 5.70
10/1/1999 93 453
4/18/2001 160 5.08
[X-YPLOT |
| 6.00
5.00 - !
§ =-0.0002x + 13.37 ¢ 3
! -.g 400 Tt y’ """ .’2‘"""““"': """""""""""""""""""""" N
' R*=0.663 §
B 3.00 fo e 1‘
3} |
g |
G 200 rerereer e ‘
4 |
| =00 ‘
} 0.00 - ‘
r 5/7/1980 1/31/11983 10/28/19885 7/24/1998 4/19/20014 1#14/2004 }
‘ Sampling Date [
RESULTS |
Natural Attenuation Rate Constant (k} = 2.33E-04 | days’
Correlation Coefficient (R?) and p-Value = 0.66 0.39
Half-Life in Groundwater (t,,,) = 2974 days
INOTES B
Nondetected values taken at one-half the detection limit.
IABBREVIATIONS |
Hg/L = micrograms per liter
LN = Natural Logarithum

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.

49142275 app G.xls
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Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site

Tonawanda, New York
&mple Information 1§
Sample Location ENV-3/3R
Chemical Dichloroethane (total)
DATA
Sampling Concentration | LN Concentration
Date (Hg/L)
11/19/1990 250 5.52
10/1/1999 71 4.26
4/18/2001 59 4.08
5/5/2004 20 3.00
7/15/2004 18 2.89
9/28/2004 51 3.93
[X-YPLOT |
s ‘
500 e
| c T
|2 4.00 - mvmmeeen R |
T 3004 Y ‘
Q
g
©  2.00 e e e ] }
-t |
4
oI 400 e [
0.00 — ‘ ‘ ‘ |
3/29/1986 5/71M990 6/15/1994  7/24/1998 §/1/2002  10/10/2006 )
Sampling Date l
RESULTS B
Natural Attenuation Rate Constant (k) = 4.50E-04 cigys"
Correlation Coefficient (RZ) and p-Value = 0.83 0.01
Half-Life in Groundwater (t,,,) = 1540 days
INOTES 1

Nondetected values taken at one-half the detection limit.
NYSDEC TOGS 1,1-DCA = 5 pg/L, 1,2-DCA = 0.6 pg/L, no standard for DCA total

IABBREVIATIONS I

Hg/L = micrograms per liter

LN = Natural Logarithm

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xlIs Page 1 of 1 1/31/2005




Appendix G

Natural Groundwater Remediation Rate Analysis
Envirotek Il Site

Tonawanda, New York

ample Information 1

———

Sample Location ENV-3/3R
Chemical 1,2-Dichlorcethene (total)
DATA

Sampling Concentration | LN Concentration

Date (ug/L)

11/18/1990 ND* NA

10/1/1999 ND (10) 1.61

4/18/2001 2 0.69

5/5/2004 120.7 4.79

7/15/2004 32 3.47

9/28/2004 583 6.37
[X-YPLOT |

1

‘ 7.00 ‘

6.00 4 |
| o 5004 ;
) i
S 4.00 -
" E 300- |
-3
. § 2.00- 1
| S 100 :

-

|
| 0.00 4

‘ -1.00 —
‘ 7/24/1888 12/6/1989 4/19/2001 8/1/2002 1£14/2004 §/28/2005 ‘
i Sampling Date |

4

RESULTS

Natural Attenuation Rate Constant (k) = NA days™
Correlation Coefficient (R?) and p-Value = 0.70 0.08
Half-Life in Groundwater (t,,) = NA days

INOTES |

Non-detected values taken at one-haif the detection limit.
ND* = Data point not used in analysis because detection limit not available

IABBREVIATIONS I

Mg/L = micrograms per liter

LN = Natural Logarithm

ND = Analyte was not detected. Detection limit in parentheses.
NA = Not Applicable

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and

Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xls Page 1 of 1
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Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

ample Information |

Sample Location ENV-3/3R

Chemical Tetrachloroethene

DATA
Sampling Concentration | LN Concentration

Date (pa/L)

11/19/1990 ND* NA
10/1/1999 ND (10) 1.61
4/18/2001 6 1.79
5/5/2004 15 2.71
7/15/2004 6 1.79
9/28/2004 4 1.39

[X-YPLOT ]

3.00 ‘
| . |
2 B0 e
LS 2,00 et e e i
"*ET - ) ) |
‘ B 150 e B PO ‘

P

e

|G 1:00 s

-4

=050 e e 3
0.00 —

7/24/1898 12/6/1899 4/19/2001 9/1/2002 1/14/2004 5/28/2005 !
‘ Sampling Date

RESULTS )|

Natural Attenuation Rate Constant (k) = 1.51E-04 days‘1
Correlation Coefficient (R?) and p-Value = 0.06 0.69
Half-Life in Groundwater (t,,) = NA days

INOTES I

Nondetected values taken at one-half the detection limit.
ND* = Data point not used in analysis because detection limit not available

|ABBREVIATIONS |

pg/L = micrograms per liter

LN = Natural Logarithm

ND = Analyte was not detected. Detection timit in parentheses.

NA = Not Applicable

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xIs Page 1 of 1

1/31/2005



Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site

Tonawanda, New York

ample Information |
Sample Location ENV-3/3R
Chemical Trichloroethene
DATA
Sampling Concentration | LN Concentration
Date (pa/l)
11/19/1990 ND* NA
10/1/1999 ND (10) 1.61
4/18/2001 3 1.10
5/5/2004 22 3.09
7/15/2004 7 1.95
9/28/2004 6 1.79
[x-YPLOT ]
3 3.50 )
BL00 - m e e e ®
; E 2. 50 e i 1
E 2,00 e e e T
€ . 1
8 150 4 &
5 :
I'Q 1,00 f-eeeiieans . LSS R R RRERE l‘
'3 0,50 4 - e ’
0.00 . ;
; 7/24/1998 12/6/1998  4/19/2001 9/1/2002 1714/2004 5128/2005!
! H

Sampling Date

RESULTS ]

Natural Attenuation Rate Constant (k} = 5.03E-04 days'1
Correlation Coefficient (R%) and p-Value = 0.32 0.32
Half-Life in Groundwater (t;,,) = NA days
INOTES |

Nendetected values taken at one-half the detection limit.
ND* = Data point not used in analysis because detection limit not available

IABBREVIATIONSI

Mg/l = micrograms per liter

LN = Natural Logarithm

ND = Analyte was not detected. Detection limit in parentheses.
NA = Not Applicable

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and

Operational Guidance Series 1.1.1; Ambient Water

49142275 app G.xIs Page 1 of 1
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Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

ample Information |
Sample Location "ENV-3/3R
Chemical Vinyl Chloride
DATA
Sampling Concentration | LN Concentration
Date (ug/L)
11/19/1890 ND* NA
10/1/1999 ND (10) 1.61
4/18/2001 ND (10) 1.61
5/5/2004 33 3.50
7/15/2004 8 2.08
9/28/2004 180 525

[X-ypPLOT |}
T 6.00

0 U SO

LN Concentration

. 0.00 t v !
7/24/1998 12/6/1999 4/19/2001 911/2002 1/14/2004 5/28/2005 l
Sampling Date i

}

RESULTS ]

Natural Attenuation Rate Constant (k) = 1.32E-03 days™
Correlation Coefficient (R%) and p-Value = 0.49 0.19
Half-Life in Groundwater (t;,) = NA days
INOTES |

Nondetected values taken at one-haif the detecticn limit.
ND* = Data point not used in analysis because detection limit not avaitable

IABBREVIATIONSI

pg/L = micrograms per liter

LN = Natural Logarithm

ND = Analyte was not detected. Detection limit in parentheses.

NA = Not Applicable

NYSDEC TOGS = New York State Department of Environmental Conservation Technica! and
Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xls Page 1 of 1 1/31/2005



Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

wnple Information ]
"ENV-3/3R

Sample Location

Chemical Xylenes

DATA
Sampling Concentration | LN Concentration

Date (ug/L)

11/19/1990 14 2.64
10/1/1999 ND (10) 1.61
4/18/2001 ND (10) 1.61
5/5/2004 18 2.89
7/15/2004 3 1.10
9/28/2004 8 2.08

[X-YPLOT ]
350

300 e ]
280 oo S ;

200 - e ]

LN Concentration
o
(]

0.00 —r
3/28/1988 5/7/119890 6/15/1994 7¢24/1998 9/1/2002 10/10/2006
Sampling Date

RESULTS ]

Natural Attenuation Rate Constant (k) = 1.16E-04 days’
Correlation Coefficient (R%) and p-Value = 0.1 0.52
Half-Life in Groundwater (t,) = NA days
INOTES -}

Nendetected values taken at one-half the detection limit.

|ABBREVIATIONS|

Hg/L = micrograms per liter

LN = Natural Logarithm

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operaticnal Guidance Series 1.1.1: Ambient Water

49142275 app G.xls Page 1 of 1 1/31/2005




Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

ampie Information {
Sample Location ENV-5
Chemical Dichloroethane (total)

DATA
Sampling

Concentration| LN Concentration

Date (pg/L)
8

11/19/1980

2.08

8/30/1999

2

0.68

4/20/2001

ND (10)

1.61

X -Y PLOT ]
2.50 ‘

2,00 - & '
1,500 o rerrmmr T [

T.00 et

LN Concentration

0,50 A e ] |

0.00 - v ; :
’ 5/7/1980 1/31/1993 10/28/1995 7/24/1868 4/19/2001 1/14/2004
‘ Sampling Date |;

RESULTS |

Natural Attenuation Rate Constant (k) = 2.28E-04 days
Correlation Coefficient (R?) and p-Value = 0.44 0.54
Half-Life in Groundwater (t;,) = NA days

[NOTES j
Nondetected values taken at one-half the detection limit.
NYSDEC TOGS 1,1-DCA = 5 ug/l, 1,2-DCA = 0.6 ug/l, no standard for DCA total

IABBREVIATIONSI

pg/L = micrograms per liter

LN = Natural Logarithum

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water

48142275 app G.xIs 1/31/2005
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ample Information |

Sample Location

——————

ENV-5

Natural Groundwater Remediation Rate Analysis

Appendix G

Envirotek |l Site

Tonawanda, New York

Chemical 1,2-Dichloroethene (total)
DATA
Sampling Concentration | LN Concentration
Date (ug/L)
11/19/1990 36 3.58
9/30/1999 56 4.03
4/20/2001 14 2.64
[X-YPLOT ]
‘ 5.00 .
: 800 A -emreee e ®
8 .
‘ T 3.00 oo
| E ¢
]
22000 rerrrr e
O
o
‘ Z 100 rrrrrr
-1
‘ 0.00

5/7/189 9/19/19 131/19 6/15/19 10/28/1 3/14/18 7/24/19 12/6/19 4/19/20 ©/1/200

| 0 91 93 84 995 97 98 99 01 2
‘ Sampling Date

RESULTS |

Natural Attenuation Rate Constant (k) = 1.17E-04 days'1

Correlation Coefficient (RZ) and p-Value = Q.11 0.78

Half-Life in Groundwater (t,,) = NA days

[NOTES ]

Nondetected values taken at one-half the detection limit.

|ABBREVIATIONSI

Hg/L = micrograms per liter
LN = Natural Logarithum
ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and

Operational Guidance Series 1.1.1: Ambient Water

49142275 app G.xIs
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Appendix G

Natural Groundwater Remediation Rate Analysis
Envirotek If Site

Tonawanda, New York

ample Information |
Sample Location ENV-5
Chemical Vinyl Chloride
DATA
Sampling Concentration | LN Concentration
Date (pg/L)
11/19/1990 ND* NA
9/30/1999 3 1.10
4/20/2001 2 0.69
[X-YPLOT ]
150 -
!
|
| e . ‘
@ 00 e :
o
& . |
) '
6 050 e ;
'O I
4 1
I
! 0.00 +—e + . i
! 5/7/199 8/19/19 31/19 6/15/19 10/28/1 311419 7/24/19 12/6/18 4/19/20 ©/1/200 x
! 0 91 93 94 935 97 98 89 01 2
Sampling Date i
RESULTS ]
Natural Attenuation Rate Constant (k} = NA days™’
Correlation Coefficient (R?) and p-Value = NA* NA *Insufficient number of data points
Half-Life in Groundwater (t,,) = NA days to complete analysis

[NoTES 1

Nondetected values taken at one-half the detection limit.
ND* = Data point not used in analysis because detection limit not avaiiable

|ABBREVIATIONS |

Hg/L = micrograms per liter

LN = Natural Logarithum

ND = Analyte was not detected. Detection limit in parentheses.

NA = Not Applicable

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1; Ambient Water
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[

mple Information I

Sample Location

"ENV-8

Appendix G

Natural Groundwater Remediation Rate Analysis

Envirotek Il Site

Tonawanda, New York

Chemical 1.2 Dichlorothene (total)
DATA
Sampling Concentration | LN Concentration
Date (pg/L)
4/19/2001 154 5.04
5/5/2004 143 4.96
9/28/2004 120 4.79
|X-YPLOT |
. 6.00
500 e ——e PO :
5 o0 XT0QUOIxrt0S4
= R*=0.6362
B 300 e
@
P
|8 2,00 e
e
z |
00 e i
i 0.00 - - }
| 12/6/1899 "4/19/2001 9/1/2002 1/14/2004 5/28/2005 ‘
Sampling Date i
|
RESULTS |
Natural Attenuation Rate Constant (k) = 1.49E-04 | days’
Correlation Coefficient (R?) and p-Value = 0.64 0.41
Half-Life in Groundwater (t,,,) = 4651 days

[NOTES

]

Nondetected values taken at one-half the detection limit.

' [ABBREVIATIONS]

Hg/L = micrograms per liter
LN = Natural Logarithm
ND = Analyte was not detected. Detection limit in parentheses.
NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operaticnal Guidance Series 1.1.1: Ambient Water
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Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

ample Information |
Sample Location ENV-8
Chemical Trichloroethene
DATA
Sampling Concentration | LN Concentration
Date (ug/L)
4/19/2001 12 2.48
5/6/2004 14 2.64
9/28/2004 12 2.48
X-YPLOT |
.
3.00 :
250 4 @ e iien. .' .........
c
O 200 e e i
g
B B0 e
3
B 100 e \
| [&] |
4 |
| =1 D80 e |
| 0.00 . . ‘ ‘
3 12/6/1899 4/19/2001 94112002 114/2004 5282005 }
‘ Sampling Date t
RESULTS ]
Natural Attenuation Rate Constant (k} = 524E-05 | days’'
Correlation Coefficient (R®) and p-Value = 0.16 0.73
Half-Life in Groundwater (t,,) = NA days
[NOTES |

Nondetected values taken at one-half the detection limit.

IABBREVIATIONS |

Hg/L = micrograms per liter

LN = Natural Logarithm

ND = Analyte was not detected. Detection limit in parentheses.

NA = Not Applicable

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water
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Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek Il Site
Tonawanda, New York

ample Information B

Sample Location ENV-8

Chemical Viny!l Chloride

DATA
Sampling Concentration | LN Concentration

Date (pg/l)

4/19/2001 3 1.10
5/5/2004 ND (5) 0.92
9/28/2004 10 2.30

[X=yYpPLOoT ]

]
2.50 ;
. |
| !
200 e el
- |
i .8 :
| ‘é 180 e e .
§ .
§ 00 o e . ................
| U !
: 3 0,50 e ‘
|
I o000 : :
| 12/6/1999 4/19/2001 S/1/2002 171442004 5t28/20085 ‘
I’ : Sampling Date I
RESULTS ]
Natural Attenuation Rate Constant (k) = 533E-04 | days’
Correlation Coefficient (R?) and p-Value = 0.24 0.68
Half-Life in Groundwater (t,;) = NA days
[NOTES ]

Nondetected values taken at one-half the detection limit.

|ABBREVIATIONS I

Hg/L = micrograms per liter

LN = Natural Logarithm

ND = Analyte was not detected. Detection limit in parentheses.

NA = Not Applicable

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water
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Appendix G
Natural Groundwater Remediation Rate Analysis
Envirotek || Site
Tonawanda, New York

‘Enple Information ]
GW-1

Sample Location

Chemical Benzene
DATA
Sampling Concentration | LN Concentration
Date (pg/L)
9/28/1988 34 3.53
12/5/1980 42 3.74
4/19/2001 4 1.39
[X-YPLOT ]
| 4.00 T
| 3.50 - :
| e 3.00 1
- § .
i E 2.50 ‘
'E 200
3
c 1.50
S
| 3 1.00 + i
i 0.50 :
0.00 , |
3/28/1986 5/7/1990 6/15/1994 7/24/1988 8/1/2002
Sampling Date l
RESULTS |
Natural Attenuation Rate Constant (k} = 5.15E-04 days™
Correlation Coefficient (R?) and p-Value = 0.94 0.16
Half-Life in Groundwater (t,,) = 1346 days
INOTES B

Nondetected values taken at one-half the detection limit.

|ABBREVIATIONS I

Mg/L = micrograms per liter

LN = Natural Logarithm

ND = Analyte was not detected. Detection limit in parentheses.

NYSDEC TOGS = New York State Department of Environmental Conservation Technical and
Operational Guidance Series 1.1.1: Ambient Water
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