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December 30, 2011 
File No. 3101-004.0 
 
Mr. James Stewart 
Director of Public Works 
Borough of Naugatuck 
229 Church Street 
Naugatuck, Connecticut 06770 
 
Re: Remedial Action Report 

Remediation of Former Uniroyal Complex 
Parcel C – South 
Maple Street and North Water Street 
Naugatuck, Connecticut 

 
Dear Mr. Stewart: 
 
GeoDesign, Inc. (GeoDesign) has prepared this report to document remediation work completed 
under the Voluntary Remediation Program in accordance with Connecticut General Statutes 
(CGS) 22a-133x at the former Uniroyal Complex property referred to as Parcel C - South (Site).  
The work was facilitated by a grant from the United States Environmental Protection Agency 
(USEPA) under the American Recovery and Reinvestment Act. 
 
The remedial work was carried out in general accordance with Remedial Action Plans dated 
August 2008, revised February 2009, and September 2010.  Part of the remedial work was 
associated with a Solid Waste Demonstration Project (Application No. 200901727 dated October 
15, 2009) which was authorized by the Connecticut Department of Energy and Environmental 
Protection (CTDEEP) for the ex-situ treatment of contaminated soil using chemical oxidation.   
 
This Remedial Action Report summarizes the following remedial actions which were attempted 
and/or completed: 
 

1. In-situ chemical oxidation (ISCO) of chlorinated volatile organic compounds in 
groundwater in accordance with a Temporary Groundwater Discharge Permit issued by 
the CTDEEP; 

2. Ex-situ chemical oxidation (ESCO) of organic compounds in soils in accordance with a 
Solid Waste Demonstration Project approval issued by the CTDEEP; 

3. Disposal of soil at permitted off-site facilities; 



Remedial Action Report 
Parcel C South, Naugatuck, CT 

File No. 3101-004 – December 31, 2011 
Page No. 2 

 

 

4. Earthwork and soil management in preparation for construction of a proposed building 
and the establishment of Environmental Land Use Restrictions (ELURs). 

 
Manafort Brothers, Inc. of Plainville, Connecticut (MBI) was the remedial contractor.  MBI 
provided critical input into the cost-benefit analyses involved with various closure strategies 
which ultimately allowed completion of the project within budget. 
 
In summary, the combination of the remedial methodologies was successful in preparing the Site 
for redevelopment.  As summarized below, the ESCO methodology was not able to adequately 
reduce the concentrations of certain polynuclear aromatic hydrocarbons due to the presence of 
coal and coal ash.  However, the remedial objectives have been met by the combination of the 
methods summarized above.  Post-remediation groundwater monitoring remains to be conducted 
to further demonstrate the successful completion of the work. 
  
Please let us know if you have any questions or require additional information. 
 
Sincerely, 
 
GeoDesign, Inc. 
 
 
 
Gerald Mishler Christopher G. Eggers, P.E. 
Environmental Scientist Project Engineer 
 
 
 
Timothy Carr, LEP 

Manager of Environmental Services 
 
 
 
cc: Laurie O’Connor, P.E. (USEPA) 

Diane Duva (CTDEEP) 
Sheila Gleason (CTDEEP) 
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1.0 INTRODUCTION 
 
GeoDesign, Inc. (GeoDesign) has prepared this Remedial Action Report on behalf of the 
Borough of Naugatuck to document remedial work completed under the Voluntary Remediation 
Program in accordance with Connecticut General Statutes (CGS) 22a-133x at the former 
Uniroyal Complex property referred to as Parcel C - South (Site).  The work was facilitated by 
grants from the United States Environmental Protection Agency (USEPA) under the American 
Recovery and Reinvestment Act. 
 
The work was carried out in accordance with a Remedial Action Plan (RAP) dated August 2008.  
The RAP originally assumed that up to 30,000 cubic yards of contaminated soil was treatable by 
Ex-Situ Chemical Oxidation (ESCO) methods. When ESCO treatment results indicated that the 
treated soil stockpiles continued to contain concentrations of polynuclear aromatic hydrocarbons 
above remedial standards, the RAP was modified in September 2010 to account for the decrease 
of ESCO effectiveness.  The amounts of soils required to be disposed off-site and the footprint of 
an area to be subject to an Environmental Land Use Restriction (ELUR) were increased in the 
later revisions of the RAP. 
 
Figures identifying the locations of work are included in Appendix 1.  Tables summarizing the 
results of soil analyses are included in Appendix 2.  Photographs depicting the various remedial 
tasks which were completed are included in Appendix 3. 
 
The work involved remediation of previously identified subsurface contamination due to 150 
years of manufacturing of rubber products by Goodyear's India Rubber Glove Mfg. Co., the 
United States Rubber Company and then Uniroyal.  The primary contaminants included 
petroleum hydrocarbons, polynuclear aromatic hydrocarbons, chlorinated solvents, and lead. 
 
The methods and objectives of the remedial work were to: 
 

1. Treat a groundwater plume located in the eastern portion of the Site which had been 
impacted with chlorinated volatile organic compounds (VOC).  The permitted treatment 
included in-situ chemical oxidation to reduce VOC concentrations below remedial 
criteria;  

 
2. The remediation was initially designed with the intention of treating on-site up to 30,000 

cubic yards of contaminated soils to below applicable remediation standards using ex-situ 
chemical oxidation. The on-site treatment was conducted in accordance with a Solid 
Waste Demonstration Project (Application No. 200901727) which was approved by the 
CTDEEP on October 15, 2009.  Once the soils were treated such that the contaminant 
concentrations were below remedial thresholds, the soils were to be reused to backfill the 
Site.  As summarized below, this remedial objective was not met due to the presence of 
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widespread coal and coal ash in Site soils which could not be readily oxidized by the 
proposed methods. 
 

3. Because the ex-situ treatment was not successful, the remedial approach was modified to 
include a combination of excavation and off-site disposal of contaminated soil as well as 
consolidating contaminated soils on-site for rendering “environmentally isolated” beneath 
a proposed building. 

 
2.0 SITE BACKGROUND 

 
2.1 SITE DESCRIPTION 
 
An Area Plan and a Site Plan are provided as Figures 1 and 2, respectively.  Parcel C is one of at 
least three areas in Naugatuck formerly known as the “Uniroyal Complex”.  Parcel C consists of 
approximately 5.1 acres of land which are roughly divided into north and south areas.  Parcel C-
North is approximately 2.8 acres in size and is currently occupied by the Naugatuck branch of 
the United States Postal Service.  Parcel C-South consists of approximately 2.3 acres of land and 
was formerly occupied by the U.S. Rubber Company.  All remedial work summarized in this 
report applies to Parcel C-South.  
 
Parcel C-South was developed in 1843 for use as a rubber-goods factory and was used for 
manufacture of rubber gloves and footwear from 1843 through 1983.  Since approximately 1983, 
Parcel C-South has been vacant.  Multiple buildings from the former Uniroyal Complex were 
demolished between 1985 and 1989.  Parcel C-South is undeveloped except for one unoccupied 
two story brick building referred to as Building 25, located in the southwest corner of the Site.  
Current plans are to maintain and renovate Building 25. 
 
Since 1991, a significant volume of environmental data has been developed over several years of 
investigation and remediation.  A summary of the current status of the Site and relevant Areas of 
Concern (AOCs) and previous investigations were summarized in Remedial Action Plans 
(RAPs) dated August 2008 (revised February 2009 and September 2010).  The RAPs should be 
reviewed for a better understanding of the remedial actions summarized in this report.  Pre-
remedial investigations and are summarized in Section 3.0 below. 
 
2.2 APPLICAPLE REMEDIAL STANDARDS 
 
This remediation was performed to comply with the requirements of Connecticut’s Regulations 
for Connecticut State Agencies 22a-133k.  Based on the Site’s environmental setting and 
proposed plans for redevelopment (i.e., mixed-use commercial), the applicable remedial criteria 
for soil are the Residential Direct Exposure Criteria (R-DEC) and/or Industrial/Commercial 
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Direction Exposure Criteria (I/C-DEC) and the GB-groundwater Pollutant Mobility Criteria 
(GB-PMC).  The applicable remediation criteria for groundwater are the Residential 
Volatilization Criteria (R-VC) and Surface Water Protection Criteria (SWPC). 
 

2.2.1 Direct Exposure Criteria (DEC) 
 

 The Direct Exposure Criteria (DEC is applicable to soil within 15 feet of the ground surface.  
Separate criteria are established for residential and industrial/commercial areas; however, use of the 
less stringent industrial/commercial standards also requires placing an Environmental Land Use 
Restriction (ELUR) on the property land records.  The DEC standards do not apply to “inaccessible 
soils”, defined as: more than four feet below ground surface, two feet below pavement (minimum 
three inches of bituminous concrete or concrete) or below an existing building, provided an ELUR 
is in effect for the whole property or the area of the release. 
 

2.2.2 Pollutant Mobility Criteria (PMC) 
 
 Concentrations of contaminants in soil were also evaluated based on Pollutant Mobility 
Criteria (PMC).  The PMC standard evaluates the potential for contaminants to leach from the soil 
in concentrations which might degrade groundwater quality.  Section 22a-133k-2(c)(4)(C) of the 
RSRs provides an exception to the PMC if the material: 
 

1. Consists of coal ash, wood ash, coal fragments, asphalt paving fragments or any 
combination thereof; 

2. Is not contaminated with volatile organic compounds; 
3. Contains metals concentrations below Direct Exposure Criteria; 
4. Is not affecting public or private water supplies; 
5. Public water supply services exist within 200 feet of the affected area; and, 
6. The placement of the fill was not prohibited by law at the time of placement. 

 
As summarized below, significant soil contamination was attributable to the presence of 

coal and coal ash.  Based on the presence of coal and ash and compliance with the other criteria, 
the PMC do not apply to the PAH concentrations in Site soils.  The presence of coal and ash is 
consistent with the age of the industrial operations and the former location of the power plant in 
the southeastern portion of the Site. 
 

3.0 SITE HISTORY  
 
A substantial amount of investigation has been conducted at the Site.  A summary of previously 
published reports is included in Appendix 4. 
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Remediation of both North and South Parcel C properties was attempted by Handex Corporation 
in the mid-1990s.  The entire Site was reportedly excavated with the original purpose of 
removing semi-volatile organic compounds and petroleum contamination.  Handex completed 
the remediation of the north parcel for construction of a Post Office.  Remedial efforts on the 
south parcel were not successful/complete and likely resulted in mixing/blending and 
replacement of contaminated soils over the Site.  The vertical and horizontal extent of Handex’s 
work was not well documented. 
 
3.1 AREAS OF CONCERN (AOCS) 
 
The locations of pre-remedial conditions and findings are summarized on Figures 2 and 3 in 
Appendix 1.  Reviews of historical records and environmental reports had identified five Areas 
of Concern (AOCs) at Parcel C-South.  The AOCs were: 
 

 AOC 1 – Former Stormwater Drainage System and Raceway 
 AOC 2 - Former MEK UST, No. 4 Heating Oil UST, and Former Paint Room Area 
 AOC 3 – Oily Surface Release(s)/Spill(s) Area 
 AOC 4 – Urban Fill Area  
 AOC 5 – Entire Parcel C-South (petroleum, lead and arsenic contaminated fill) 

 
3.1.1 AOC 1 – Former Raceway 

 
The exact location and extent of the former stormwater raceways were not well 

documented prior to performing remedial excavations.  Historical reports showed that the 
raceway ran along the northern property line oriented from west to east (As seen in Figures 2 and 
3).  One branch of the raceway extended from the northern property line to the south and through 
the center of the property to the southern property boundary. 
 

The raceway is believed to have conveyed water to the U.S. Rubber manufacturing 
operation and also collected storm water run-off from the facility.  Sediments in the section of 
the raceway on Parcel C-North were found to have petroleum contamination.  Semi-volatile 
organic compounds (SVOCs) were also observed on Parcel C–South in the areas of the former 
raceway.  The SVOC contamination has been found to vary in depth from the ground surface to a 
maximum depth of 12-feet below grade based on historical borings and test pits. These elevated 
concentrations may have been from raceway sediments themselves or from fill placed in the 
raceway while demolition of the buildings was completed. 
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3.1.2 AOC 2 – Former MEK UST, No. 4 Heating Oil UST and Former Paint Room Area 

 
Two former underground storage tanks (UST) were located in the northeast corner of the 

Site.  The USTs were an 8,000-gallon No. 4 heating oil tank and a 5,000-gallon methyl-ethyl-
ketone (MEK) tank.  A report by Handex dated May, 1998 indicated that both tanks were found 
empty and removed along with surrounding contaminated soil in 1998.  Compliance/closure 
samples were obtained.  According to the report, post-removal soil sampling did not exceed 
remedial standards.  Sampling locations and laboratory reports from tank closure activities were 
not included in Handex’s report. 
 

3.1.3 AOC 3- Oil Debris, Surface Release(s)/Spill(s) 
 
Soils in the eastern portion of Parcel C-South had extensive petroleum hydrocarbon and 

limited lead contamination.  Contamination identified in this AOC varied in depth from the 
ground surface to a maximum depth of 11-feet below grade.  There was an area (in the vicinity 
of TP 4) that contained petroleum and metal contamination above the GB-PMC at depths ranging 
from the ground surface to 6 feet below grade. 
 

3.1.4 AOC 4- Urban Fill Area  
 

This area is located on the western portion of the Site and essentially surrounds Building 
No. 25. Test pits and borings have shown a layer of ash to the north of Building #25 at a depth 
range of 6 to 9-feet below grade.  There is also a buried concrete slab at 6-feet below grade, 
above the ash layer.  Contamination in this area had consisted of petroleum hydrocarbons, and 
lead above remedial standards.  A soil sample from one previous test pit (TP-2) contained lead 
concentrations above the R-DEC and I/C-DEC. 
 

3.1.5 AOC 5 – Parcel C-South (entire Site) 
 

The four AOCs mentioned above cover the majority of the Site.  Earthwork associated 
with the demolition of the buildings and Site-wide excavation and placement of presumably 
mixed soil by Handex in the mid-1990s has obscured discernible source areas.  Review of 
available analytical data indicates the entire Site has been contaminated with SVOCs, residual 
petroleum compounds, and isolated areas of lead. 
 
3.2 EXCEEDANCES OF REMEDIAL CRITERIA 
 
Numerous soil and groundwater samples have been collected at the Site as part of prior 
investigations.  A list of previously published environmental reports in provided in Appendix 4.  
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This work is summarized in the following sections.  The locations of soil borings, test pits and 
groundwater monitoring wells are shown on Figure 3 of Appendix 1. 
 
The following sections summarize data presented in these historical reports.  Many of the 
historical sampling locations are referenced as approximate.  Accordingly, the horizontal and 
vertical limits of contamination summarized in the following sections should also be considered 
approximate. 
 

3.2.1 Soil Direct Exposure Criteria & Pollutant Mobility Criteria Exceedances 
 

There were significant areas where remedial standards had been exceeded for DEC 
and/or PMC remedial standards.  The approximate extent of lead contamination is shown on 
Figure 4 of Appendix 1.   
 

There were five areas which exhibited elevated lead concentrations which were targeted 
for remediation by excavation and off-site disposal.  These are: 
 
 Soil in the former raceway (AOC-1) on the northern property line at test pit (TP) TP F-7 

contained a concentration of lead at 530 mg/kg.  The recommended RES DEC remedial 
standard for lead is 400 mg/kg.  Impacted soil was estimated to extend to approximately 6 
feet below grade in this area. 

 
 Soil in the eastern/central portion of the Site (AOC-3) where lead concentrations exceeded 

remedial standards.  TP4 (4-5ft) contained lead at 20,000 mg/kg.  This sample also exceeded 
the GB-PMC of 0.15 mg/l for lead at 2.3 mg/l.  Impacted soil is estimated to extend to 
approximately 8 feet below grade in this area. 

 
 Soil in the northeastern/central portion of the Site near TP 9 (4-5ft) (AOC 1) where lead 

concentrations exceeded the GB-PMC of 0.15 mg/l.  This area also contains the raceway 
vault. 

 
 Soil in the southeastern corner of the Site (AOC-3) from TP15 (3ft) contained lead at 840 

mg/kg exceeding the R-DEC. 
 
 Soil from behind Building #25 (AOC-4) contained lead at 1,400 mg/kg in TP2 (7-8ft) which 

exceeded both the R-DEC (400 mg/kg) and I/C-DEC (1,000 mg/kg).  SPLP analyses of soil 
sample showed a concentration of lead (2.3 mg/l) which exceeded the GB-PMC of 0.15 mg/l. 
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3.2.2 Groundwater Volatilization Criteria Exceedances 
 

Groundwater sampling and analyses had been conducted to delineate the degree and 
extent of volatilization exceedances.  These data had been reported in annual and other 
investigation reports since 1991 (see reports referenced in Appendix 4). 
 

While several chlorinated solvents were detected in the groundwater, the primary 
compound of concern (COC) for the Site is vinyl chloride.  Vinyl chloride historically appeared 
in monitoring wells MW-1, MW-2, and GD-5 on the eastern portion of the Site (Figure 7) near 
North Water Street. 
 

No specific release mechanism(s) or source area(s) of chlorinated VOCs have been 
definitively identified.  However, while completing additional investigations at the Site in 
November 2008, an anonymous (did not provide his name) former Uniroyal employee indicated 
that a paint room was located on the northeastern corner of the Site, in the area of the former 
methyl ethyl ketone (MEK) underground storage tank (UST).  No elevated VOC concentrations 
have been identified in soil samples on-site.  Identification of the probable release area (eastern 
property boundary) and mechanism of release (contaminated soil re-use/placement) are inferred 
based on extensive soil and groundwater testing using test pits, soil borings, and groundwater 
monitoring wells. 
 

4.0 REMEDIAL ACTIONS 
 
The remedial work was carried out in accordance with a Remedial Action Plan (RAP) dated 
August 2008 (revised February 2009, and September 2010) and prepared by GeoDesign.    Part 
of the remedial work was associated with a Solid Waste Demonstration Project (Application No. 
200901727 dated October 15, 2009) which was authorized by the Connecticut Department of 
Energy and Environmental Protection (CTDEEP) for the ex-situ treatment of contaminated soil 
using chemical oxidation. Public notice of the work was performed by issuing certified letters to 
adjacent property owners and posting of banner sign on the property line.  No comments were 
received based on the public notice.  
 
The RAP originally assumed that most of the contaminated soil was treatable by Ex-Situ 
Chemical Oxidation (ESCO) methods. When treatment results indicated that this was not the 
case, the RAP was modified in September 2010 to account for a decrease of ESCO effectiveness.  
The amounts of soils disposed off-site and the footprint of an area proposed for an 
Environmental Land Use Restriction Area (ELUR) were increased in the later revisions of the 
RAP. 
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Figures identifying the locations of work are included in Appendix 1.  Summary tables of soil 
analyses are included in Appendix 2.  Photographs depicting the various remedial tasks which 
were completed are included in Appendix 3. 
 
Following a public bid, the Borough of Naugatuck retained Manafort Brothers Inc. of Plainville, 
Connecticut (MBI) to complete the remediation work.  MBI contracted with Regenesis of 
Wakefield, Massachusetts to complete In-situ Chemical Oxidation (ISCO) of contaminated 
groundwater as well as the Ex-Situ Chemical Oxidation (ESCO) of soil.  WjF GeoConsultants, 
Inc of Wilbraham, Massachusetts was hired by Regenesis to assist MBI with the ESCO process.  
GeoDesign served as the Borough’s environmental consultant and provided Construction Quality 
Assurance oversight.  Laboratory testing was completed by Complete Environmental Testing 
(CET) of Stratford, Connecticut. 
 
4.1 EX-SITU CHEMICAL OXIDATION (ESCO) PLANNING 
 
Many of the strategies employed in the remedial approach for this project were aimed at 
reducing the environmental footprint of the clean-up and restoration activities which is 
specifically promoted by the U.S. EPA1.  The effort to design, permit and implement ESCO at 
this Site was significant and was initiated specifically to attempt the on-site recycling of treated 
contaminated soils. 
 
Remedial planning and permitting was conducted between 2007 and 2009.  The remedial design 
incorporated the potential use of ESCO methods to treat 30,000 cubic yards of soil.  Due to the 
presence of a large volume of heterogeneous contaminated fill mixed with former industrial 
building foundations and large stormwater conveyance structures, the attempted ESCO methods 
were considered appropriate for this Site.  The ESCO treatment offered benefits of reusing 
treated soils as fill on-site and followed the “green remediation” initiative of the USEPA Region 
I.  The work plan also incorporated the need to dig out existing fill and structures on-site in 
preparation for redevelopment (building foundations and structures). 
 

4.1.1 Bench Scale Testing 
 
Prior to awarding the ESCO work, bench scale testing was performed by Regenesis and 

VeruTEK, Inc. of Bloomfield, Connecticut.  Both contractors reported positive results and 
indicated that full scale application of their technology would yield the intended results. 
  

                                                 
1  U.S. EPA Region 1, “Clean and Green Policy for Contaminated Sites, Office of Site Remediation and 
 Restoration”, February 12, 2010. 
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Based on positive bench scale results, the Remedial Action Plan assumed the 

contaminated soil was treatable by ESCO.  As a result, GeoDesign submitted applications to the 
CTDEEP dated October 15, 2009 to permit the activity as a Special Waste Demonstration 
Project.  The application proposed to excavate and then treat on-site up to 30,000 cubic yards of 
contaminated soil.  Once the soil was determined to meet the remedial standards, the treated soils 
would be replaced/compacted back in the excavations.  Following several rounds of questions, 
the CTDEEP approved the application (Permit No. 200901727).  The CTDEEP’s approval letter 
and one extension of the time limit are included in Appendix 5. 

 
MBI selected Regenesis as the ESCO vendor.  Regenesis proposed using a combination 

of RegenOx and hydrogen peroxide, as discussed in greater detail below.  Regenesis’s Work 
Plan and Material Safety Data Sheets for the oxidant chemicals are included in Appendix 6.  
Regenesis’s bench test results are included in Appendix 7. 
 

4.1.2 ESCO Implementation 
 

From April 5 to July 22, 2010, MBI performed excavation of contaminated soil in the 
eastern portion of the Site.  Approximately 5,500 cubic yards of material was staged in 
stockpiles.  The soil was screened by MBI to three inch minus prior to treatment.  Large concrete 
structures and boulders were segregated.  Dark stained (presumed contaminated) and unstained 
soils were mixed. 
 

At the same time, MBI mobilized and began to set-up the ESCO treatment equipment in 
the western portion of the Site including the soil staging and curing areas, conveyor and chemical 
applicators.  A photograph showing the soil treatment process equipment is provided as Figure 7 
in appendix 1.  A line drawing showing the treatment process is provided as Figure 8. 
 

4.1.2.1 Oxidant Types and Dosages 
 

Soil treatment consisted of treating the on-site material by oxidation.  Material Safety 
Data Sheets (MSDS) of the treatment products used are included in Appendix 6.  
Treatment compounds consisted of: 
 

a. RegenOx Part A: Oxidizer Complex; A mixture of sodium percarbonate 
[2Na2CO3·3H2O2], sodium carbonate [Na2CO3], sodium silicate and silica gel. 

b. RegenOx Part B:  Activator Complex; A mixture of sodium silicate solution, 
silica gel and ferrous sulfate 

c. 5% Hydrogen Peroxide: Oxidant 
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The treatment dosage rates were generally as follows: 
 

Compound Agent 
Design Dosage (per Site 

Operations Plan) 

First Round Treatment 
Dosage for 1 Cubic 

Yard of Treated Soil 

Second Round 
Treatment Dosage for 

1 Cubic Yard of 
Treated Soil 

Hydrogen Peroxide 
Solution 

10 Gallons of 3% 
hydrogen peroxide 
solution 

 3.5 to 3.9 gallons of 5% 
hydrogen peroxide 
solution (with up to 7.0 
gallons on first day of 
treatment) 

3.9 to 4.2 Gallons of 
5% Hydrogen Peroxide 
Solution 

RegenOx Part A 
Oxidizer 

3 lbs/cy (by dry weight); 
applied dry or up to 6 
gallons as solution 

3.0 to 3.3 lb 3.0 to 3.3 lb 

RegenOx Part B 
Activator 

3 lbs/cy (by slurry weight) 
per cubic yard; applied as 
solution up to 6 gallons 

2.7 to 3 lb by slurry 
weight;  applied as 
solution of 2.6 to 2.8 
gallons 

3.0 to 3.2 lb by weight 
applied as solution of 
2.6 to 2.8 gallons 

 
4.1.2.2 ESCO Equipment 

 
Figure 7 in Appendix 1 shows the ESCO treatment process equipment and layout.  The 

RegenOX Part A Oxidizer was delivered as granulated powder.  The RegenOx Part B Activator 
was delivered as a slurry.  The RegenOx Part B slurry was mixed with water to form a solution 
for application.  When mixed the RegenOx Part B solution contained about 1.14 pounds of 
RegenOx Part B slurry per gallon of solution.  The Hydrogen Peroxide was delivered to the Site 
as a 35% concentration and diluted to a 5% concentration solution for application. 
 

The treatment system consisted of a hopper into which screened soils were placed.  The 
hopper fed a conveyor belt which was fitted with an adjustable gate to control the amount of soil 
dropped onto the conveyor belt.  At the bottom of the conveyor belt, RegenOX Part A Oxidizer 
complex was administered from a smaller hopper and laid onto the soil stream as a granulated 
powder.  RegenOx Part B activator was sprayed in liquid form onto the soil stream near the 
bottom of the conveyor belt.  Near the top of the conveyor belt a mixture of 5% hydrogen 
peroxide was sprayed onto the soil stream in liquid form.  The soil then fell off of the conveyor 
belt to create a stockpile of soil which was allowed to cure and oxidize organic compounds in a 
membrane lined staging area. 
 

4.1.3 Initial ESCO Treatment 
 

Starting on April 5, 2010, approximately 4,000 cubic yards of screened soil was treated 
on-site by Regensis. The treated soil was cured in stockpiles for approximately five days.  This 
treatment (April 5 to July 22, 2010) is referred to as the first round of treatment.  In accordance 
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with the QAPP, confirmation soil samples were obtained from the treated soil stockpiles.  The 
results summarized on Table 5 showed that polynuclear aromatic hydrocarbon (PAHs) 
compounds exceeded the remedial objectives (R-DEC).  The treated soil stockpiles were giving 
additional curing time and wetted and no additional decrease in PAH concentrations were noted. 
 

Approximately 600 cubic yards of soils from “Stockpile 1” was retreated and then 
retested, but still did not show results below REC DEC and/or GB PMC criteria.  As a result, 
ESCO operations were temporarily suspended.   

 
4.1.4 Abandonment of ESCO Treatment 

The MBI and Regenesis performed a series of additional field and bench tests on the soil, 
including analysis of the soil using Scanning Electron Microscopy (SEM).  The SEM results 
identified particles of coal, coal ash, wood ash and tar (collectively referred to as “coal ash”) in 
the soil samples.  Regenesis concluded that slow mass transfer through the solid organic particles 
rendered the PAHs inside unavailable to the oxidants.  Therefore, the soils containing these coal 
ash particles were considered “untreatable” by chemical oxidation processes.  Regenesis’s 
documentation is included in Appendix 7. 

The ESCO treatment process for a majority of the Site was abandoned, with the 
exception of a small area located in the south-central portion of the Site (see Figure 3) where 
significant levels of coal and ash had not been identified in historical boring logs and recent 
(2008–2009) test pits.  In May 2010, MBI excavated additional test pits and soil samples were 
obtained by Regenesis to conducted additional bench tests. The results indicated that the soil 
from this portion of the Site could be treated by ESCO.  From September through October 2010, 
a total of about 2,000 cubic yards of soil were excavated and treated by the ESCO method.  This 
is referred to as the second round of treatment. 

Soils that underwent this round of treatment continued to show PAH exceedances of the 
R-DEC.  The soil was allowed to undergo additional curing time of about one week.  During this 
time the soil was remixed in the stockpiles and wetted by rain.  Subsequent sampling showed 
that about 1,100 cubic yards of soil from the second treatment round contained PAH compounds 
below the R-DEC criteria.  This soil was placed as backfill in the southern portion of the Site.  
The soil that continued to exceed the remedial criteria was placed as backfill within the ELUR 
area, per the discussion in Section 4.3.3 below. 

 4.1.5 Conclusions From ESCO Treatment 
 

The ESCO treatment showed a low level of effectiveness at reducing PAH compounds in 
the soils to concentrations below remedial objectives (R-DEC).  A total of 1,100 cubic yards of 
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approximately 5,800 cubic yards of soil were treated.  In the process, lessons were learned by 
attempting the ESCO treatment.  The fact that the methodology did not work due to the presence 
of coal and ash should not be arbitrarily used to deny consideration of the ESCO methodology 
for other projects.  We believe the method could be applied successfully under other 
circumstances.  A brief summary of the lessons learned are as follows: 

 
a. The state’s permitting and approval process should be modified to more readily allow 

ESCO methods to be deployed.  The Borough of Naugatuck wanted to try an 
innovative technique which also met the USEPA’s green remediation initiatives.  The 
equipment and oxidants were safely deployed and used at the Site without risk to 
human health and the environment.  The CTDEEP should look for other opportunities 
to apply the ESCO methodology at projects where more readily oxidizable 
contaminants are present. 

 
b. Bench scale/pilot testing of soil treatment effectiveness did not correlate into overall 

success in the field.  Prior to engaging into production mode, much more rigorous 
bench scale and pilot scale testing should be conducted to ensure that the desired 
contaminant oxidation results can be achieved given a specific site’s soil and 
contaminant matrix.  The testing should be performed on a representative number of 
soil types and contaminant concentrations and physical barriers to successful 
treatment (soil/contaminant matrix) must be considered. 

 
c. Due to factors such as soil expansion during excavation and screening, the 

accuracy/precision for estimating the amount of soil being treated and related oxidant 
dosages is difficult to achieve in the field.  Cross checking using a combination of 
measurement methods (stockpile and loader volumes, hopper drop rate, conveyor 
rate) should be used. 

 
d. The sampling and analysis requirements provided in the QAPP were successful in 

identifying the inability of the ESCO method to treat the PAHs in soil. 
 
e. Soils were screened to 3-inch minus prior to treatment which resulted in a notable 

reduction of soil requiring treatment.  Approximately 8,500 cubic yards of coarse 
materials (cobbles, boulders, concrete, brick and rubble greater than 3-inches) was 
generated and crushed for reuse on-site as clean fill.  

 
In summary, the ESCO treatment was not as effective as anticipated.  Reduction of PAH 
concentrations to below the R-DEC were achieved for only about 1,100 cubic yards of soil.  At 
the beginning of the project, it was hoped that a total of up to 30,000 cubic yards could be 
effectively treated. 
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4.2 LEAD CONTAMINATED SOIL EXCAVATIONS AND OFF-SITE DISPOSAL 

Per the original Remedial Action Plan, five areas where lead concentrations in soils had been 
identified above remedial criteria were excavated and disposed off-site (summarized above in 
Section 3.2.1 and shown on Figure 4). 

On November 16, 2009, MBI excavated 106.9 tons (about 71 cubic yards) of lead impacted soil.  
Known areas of lead impacts were excavated first.  Post-excavation confirmatory soil samples 
were obtained and in some cases continued to exceed remedial criteria (namely at excavation 
near TPF7, TP4, and TP15).  The non-hazardous lead contaminated soils were disposed of at Ted 
Ondrick Company of Chicopee, Massachusetts.  Weigh slips for the disposal of the soil at 
Ondrick's facility are included in Appendix 9. 

On December 10, 2009, additional excavations were conducted by MBI to remove the areas 
where lead exceedances remained.  The excavation limits were resampled and the data indicated 
that remaining soils were below applicable remedial criteria except at TP-F7.  On May5, 2010 a 
final post-confirmation soil sample was collected at excavation TP-F7. The laboratory results 
indicated the concentration of lead detected was below the remedial criterion. 

 
At the conclusion, all post-excavation confirmation soil samples were below the applicable 
remedial criteria for lead.  Since lead is considered a Contaminant of Concern at the Site, it was 
also included as a parameter for other post-excavation sampling completed at the Site.  Where 
post-excavation samples indicated exceedances of remedial criteria for lead, the material was 
excavated and placed within a proposed ELUR area (proposed building footprint) to be rendered 
environmentally isolated. 
 
4.3 ESTABLISHMENT OF ISOLATED AND INACCESSIBLE SOIL AREAS 
 
Despite the lack of effectiveness of the on-site ESCO treatment, a combination of off-site 
disposal; crushing and reuse of concrete and boulders on-site; and, on-site isolation of 
contaminated soils was ultimately successful.  These activities are summarized below. 

Once the infeasibility of the ESCO method was identified, a cut and fill analysis was conducted 
of the remaining remediation areas to identify the total quantities of contaminated soil versus 
clean soil required to provide a suitable remedy at the Site.  The soil quantities were then used to 
establish a soil management strategy which would require that areas of environmentally isolated 
and environmentally inaccessible soils be prepared which also met the physical constraints of the 
proposed development plan and the requirements of the Remediation Standard Regulations.  The 
management strategy was intended to minimize the quantity of soils disposed off-site and also 
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the amount of clean fill brought on-site to re-establish the grades.  MBI provided critical input 
into the cost-benefit analyses involved with various remedial and closure strategies. 

In September 2010, the Remedial Action Plan was revised to include the modified remedial 
strategy.  Figure 9 provides a schematic of the sampling and analysis plan and decision matrix 
for soil management.  The revised remedial strategy included: 
 

 Off-site disposal of untreatable ESCO soils as non-hazardous waste at a Massachusetts 
landfill; 

 Excavation of a large area of clean sand and gravel along the northern boundary of the 
Site to a depth of approximately 12 feet below grade (fbg) for reuse on-site as clean fill.  
The subsequent excavation established a large area/volume for placement of 
contaminated soils generated from other locations on-site.  It is intended that the footprint 
of this area will be covered by a proposed building to render the soils “environmentally 
isolated” in accordance with the RSRs; 

 Excavation of the southern half of the Site to depths ranging from 4-fbg to 15 fbg to 
render remaining soils “environmentally inaccessible” or no longer subject to the DEC, 
as defined by the RSRs; 

 Planned future establishment of an Environmental Land Use Restriction to allow the 
contaminated soils to remain in-place and undisturbed.  The ELUR would be established 
following final development of the Site.  The remedial excavation depths and proposed 
ELUR areas are shown on Figure 6. 

 
The revised strategy was facilitated by the presence of a natural and uncontaminated sand and 
gravel deposit located in the northern portion of the Site.  The sand and gravel was 
uncontaminated and the gradation is/was suitable for use as structural fill.  MBI was willing to 
employ the necessary resources to the earthwork and crushing operations to facilitate reuse of 
this material on-site which was critical in maintaining the budget. 
 

4.3.1 Off-site Disposal of Excess Soils 

 A total of 3,915.7 tons (approximately 2,600 cubic yards) of stockpiled soil from the 
ESCO treatment was transported to the Upton Landfill in Upton, Massachusetts for use as 
landfill cover.  Weigh slips and disposal documentation are included in Appendix 9.  Some of the 
other untreated ESCO soils were placed as backfilled in the proposed building ELUR area (blue 
shading on Figure 6). 

In addition, 551.37 tons of non-hazardous non-regulated rubber sheets, which were 
encountered in the subsurface excavations, were transported to Complete Waste Removal and 
Recycling Services of Plainville, Connecticut. 
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4.3.2 Clean Backfill 

Clean native soils from below the proposed building area were excavated for reuse on the 
southern portion of the Site (see Figure 6).  Photograph 28 in Appendix 3 indicates the clear 
delineation of the contaminated fill (depth of approximately 6 fbg) and the underlying native 
sand and gravel which was not contaminated.  Concrete, cobbles, boulders, and clean demolition 
debris were screened and crushed from throughout the Site.  These on-site materials, in addition 
to imported off-site clean fill, were used as backfill within the unrestricted area established in the 
southern portion of the Site.  The material used as clean fill consisted of four sources: 

 On-site derived material excavated primarily from below the proposed parking garage 
(approximately 9,600 CY); 

 ESCO treated soil (approximately 1,100 CY); 
 Crushed concrete and boulders (8,500 CY); and, 
 Imported Soil (approximately 4,600 CY);  

 
These materials were confirmed to be clean by sampling and laboratory analysis in 

accordance with the QAPP.  Figure 9 for schematic of the sampling and analysis plan.  
Laboratory results are included in Appendix 8.  A summary of the results are included in Tables 
1 and 2. 
 

4.3.3 Placement of Contaminated Fill 
 
 Approximately 15,500 cubic yards of soils which were not treatable by ESCO were 
placed and compacted as backfill within the proposed building footprint/ELUR area.  The 
contaminated soils were largely characterized by pre-existing analyses and visual observation. 

A chain link fence currently demarcates the future garage area and contaminated soils 
therein.   A total of approximately 15,500 cubic yards of soil were placed within the proposed 
garage ELUR area. 

4.4 DETAIL OF WORK IN AOCS 

The work described above was undertaken across the Site (AOC 5).  The particulars of remedial 
work related to individual AOCs are summarized below.  The locations of the AOCs are shown 
on Figure 4.  The locations of post remediation soil sampling are shown on Figure 5.  A 
summary of the laboratory results from post-remediation confirmation soil sampling is discussed 
in Section 5.0 below and summarized on Tables 2 through 5 in Appendix 2.  Representative 
photographs of the remedial activities are provided in Appendix 3. 
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4.4.1 AOC 1 – Former Raceway 
 

Soils from the southern portion of AOC 1 comprised the majority of soil which was 
successfully treated by the ESCO method.  AOC 1 was excavated to the various depths shown on 
Figure 6 based on the presence of contaminated fill and structures.  Remnants of the former 
raceway were encountered throughout the AOC.  Where encountered, the remaining rock and 
masonry structures were removed, evaluated for contamination, crushed (if clean), and then 
placed and compacted as clean fill on-site.  Where the structural components were determined to 
be contaminated, the materials were staged, crushed and compacted as contaminated fill beneath 
the proposed building to be rendered environmentally isolated.  Due to their depth and or 
proximity to the property line (public right of way) some structures had to remain in place.  
These locations are indicated on Figure 6. 
 

As shown on Figure 6, a stone masonry vault was left in place at a depth of 17 fbg in the 
northeastern quarter of the Site.  Rubber encountered within the vault overlay a heavy timber mat 
and were encountered the maximum excavation depth which could be easily achieved.  Deeper 
excavation would have required shoring and dewatering.  Rubber debris was consolidated, tested 
for hazardous constituents, and disposed off-site as a solid waste. 
 

An asbestos lined pipe was encountered at the southern property line along Maple Street 
(see Figure 6).  The pipe was removed by MBI’s licensed abatement crew to the edge of the 
sidewalk.  The opening to the structure at the property line was sealed with concrete.  A second 
concrete and masonry structure was also encountered in this area which was excavated to 15 feet 
below grade (Figure 6). 
 

4.4.2 AOC 2 – Former MEK UST, No. 4 Heating Oil UST, and Former Paint Room Area 
 

The area of AOC 2 in the northeast corner of the Site was excavated to depths of 6 to 12 
feet below grade.  Post-remediation confirmation soil samples were obtained at the base of the 
excavation at the locations shown on Figure 5.  The area was backfilled and compacted with a 
minimum of four feet of clean soil.  Remaining soils in this AOC are proposed to be rendered 
environmentally inaccessible and maintained in accordance with an ELUR. 
 

4.4.3 AOC 3- Oil Debris, Surface Release(s)/Spill(s) & Buried Rubber and Vault Area 
 

Soils within AOC 3 were excavated to the depths shown on Figure 6.  Prior to 
backfilling, post remediation soil samples were obtained at the location shown on Figure 5. 
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A 24-inch diameter former water supply well was encountered in the southeast corner of 
the Site (Figure 6).  The well was abandoned by a licensed well contractor by filling the casing 
with cement grout. 
 

Geoprobe boring SB-EAST-1 was previously completed at the southwest corner of the 
Site (see Figure 5).  A soil sample from 5 to 10 feet below grade (sample SB-East 1 5-10ft) had 
exceedances of individual PAH compounds and ETPH above remedial standards.  The sample 
location was behind a concrete wall that could not be removed as part of this remedial effort.  
Removal of the wall to that depth would have required shoring, dewatering and restoration of the 
public right of way.  The area of this sample is proposed to be subdivided from the unrestricted 
property in the future. 
 

4.4.4 AOC 4- Urban Fill Area  
 

AOC 4 was excavated as shown on Figure 6 and confirmation soil samples obtained at 
the locations shown on Figure 6.  Ash residue was encountered and backfilled in in the area 
below the proposed building.  A concrete slab was left in placed at approximately 6-feet below 
grade at this location (Figure 6). 
 

4.4.5 AOC 5 – Parcel C-South (Entire Site) 
 

The entire Site was excavated and confirmation soil samples obtained at the base of 
excavation.  Soil sample locations are indicated on Figure 5.  Numerous subsurface structures 
were encountered throughout the excavation.  The locations of structures which were left in 
place due to their depth are shown on Figure 6.  Contaminated soils were placed within the 
footprint of the proposed building.  The Site was backfilled and compacted in controlled lifts 
using clean structural fill. 

 
5.0 POST EXCAVATION SOIL SAMPLING & ANALYSES 

 
Post excavation samples were taken to confirm the limits of remedial excavations.  Sample 
locations are shown on Figure 5 and a summary of laboratory results are shown on Tables 2 
through 4.  Laboratory reports and results are included in Appendix 8 on CD-ROM.  Soil 
samples were collected above the groundwater table which was generally encountered between 
10 to 13 feet below grade. 
 
As summarized herein, the presence of coal and ash exempts the application of the GB-PMC for 
PAH compounds in soils.  In addition, soils at the base of excavation of at least 4 fbg will be 
protected by placement of ELURs to render the soils environmentally inaccessible or isolated in 
accordance with the Remediation Standard Regulations.  The final disposition of post-
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remediation or confirmation soil samples which exceeded the numeric criteria of the remediation 
standards can be summarized as follows: 

 
 

Sample Name 
 

Sample Location 
 

Response to Exceedance 
Conf 3 5.5ft Bottom of Excavation Continued Excavation.  See Sample Conf3A 6ft 

Conf 3A 6ft  
Bottom of Excavation 
(Follow Up to Conf 3 5.5ft) 

Continued Excavation Below Concrete Structure 

Conf 8 7ft Bottom of Excavation Continued Excavation.  See Sample Conf 8A 7ft 

Conf 8A 7ft 
Bottom of Excavation 
(Follow Up to Conf 8 7ft) 

ELUR/Ash Exemption 

12EXC-SE Bottom of Excavation ELUR/Ash Exemption 

TRS-10 4ft Bottom of Excavation 
Continued Excavation.  Refer to Sample TRS-10 5ft 
on Table 2. 

TRS-9 4ft Bottom of Excavation 
Continued Excavation To Material Below Criteria. 
Refer to Sample TRS-9 6ft on Table 2. 

Conf 36 4ft Bottom of Excavation ELUR/Ash Exemption 
Conf 40 4ft Bottom of Excavation ELUR/Ash Exemption 
Conf 11 10ft Bottom of Excavation Excavation to 15- feet 
Conf 13 8ft Bottom of Excavation Excavation to 15- feet 
Eastwall 1 5ft Sidewall Excavated to Property Line 

Eastwall 4 9ft Sidewall 
Excavated to Subsurface Concrete Wall at Property 
Line 

 
In the lead impacted areas (as indicated on Figure 4), post excavation confirmation samples were 
collected at four sidewalls as well as the bottoms of each excavation.  Selected samples were also 
tested for SPLP lead.  The results are summarized on Table 4.  Total lead was also analyzed in 
the bottom and sidewall confirmation samples throughout the Site, as also summarized on Table 
4.  The following summarizes exceedances encountered during sampling for lead: 

 

Sample Name Sample Location 

Lead 
Criteria 

Exceeded Response to Exceedance 

EXC-TP15 North 4ft 
Sidewall of Excavation at Test 
Pit TP15 During Initial Lead 
Removal 

Total 
Continued Excavation.  Refer to 
Sample TP15 North at 4ft taken 
12/10/2009. 

EXC-TPF7 East 4ft 
Sidewall of Excavation at Test 
Pit TPF7 During Initial Lead 
Removal 

Total 
Continued Excavation.  Refer to 
Sample TP F7 East Wall 6ft taken 
5/5/2011. 

TPF7 East at 4ft 
Follow up to EXC-TPF7 East 
4ft 

Total 
Continued Excavation.  Refer to 
Sample TP F7 East Wall 6ft taken 
5/5/2011. 

EXC-TP4 South 6ft 
Sidewall of Excavation at Test 
Pit TP4 During Initial Lead 
Removal 

Total 
Continued Excavation.  Refer to 
Sample TP4 South at 6ft taken 
12/10/2009. 
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Sample Name Sample Location 

Lead 
Criteria 

Exceeded Response to Exceedance 

Conf 1 5ft Bottom of Excavation 
Total & 
SPLP 

Continued Excavation.  Refer to 
Sample Conf 1A 6ft 

Conf 14 at 8ftbg Bottom of Excavation 
Total & 
SPLP 

Continued Excavation.  Refer to 
Sample Conf 14C. 

Conf 14B 9ft 
Bottom of Excavation (Follow 
Up Sample to Conf 14 at 
8ftbg) 

Total & 
SPLP 

Continued Excavation.  Refer to 
Sample Conf 14C. 

TRS-9A 6ft 
Bottom of Excavation (Follow 
Up Sample to TRS-9) 

Total 
Continued Excavation. Refer to 
Sample TRS-9A taken 11/9/2010 

TRS-1 Bottom of Excavation Total 
Continued Excavation.  Refer to 
Sample TRS 1B 

TRS-1A 
Bottom of Excavation (Follow 
Up Sample to TRS-1) 

Total 
Continued Excavation.  Refer to 
Sample TRS 1B 

BLDG 25 SW-1 2ft Sidewall SPLP Excavated to Property Line 
Northwall 2 6ft Sidewall Total Excavated to Property Line 
Brick Vault Oily 
Sludge 

Excavated Material Stockpile Total 
Placed within footprint of proposed 
building (isolated soil) 

Ash SP Excavated Material Stockpile Total 
Placed within footprint of proposed 
building (isolated soil) 

 
6.0 GROUNDWATER 

 
Groundwater treatment consisted of In-Situ Chemical Oxidation (ISCO) injections.  This 
treatment was performed April 6 through 13, 2010 using RegenOx and ORC Advanced.  Two 
years of quarterly groundwater monitoring are required.  The injection work was conducted by 
Zebra Environmental (Zebra) of Albany, New York, and WjF GeoConsultants, Inc. (WjF) of 
Wilbraham, Massachusetts. 

The details of the treatment and monitoring results are documented in separate reports.  In 
particular these reports are: 

 Summary of Field Activities and 1st Round Post-Injection Groundwater Monitoring, July 28, 
2010 

 Summary of Field Activities and 2nd Round Post-Injection Groundwater Monitoring, 
January 25, 2011 

 Summary of Field Activities and 3rd Round Post-Injection Groundwater Monitoring, 
February 8, 2011 

 Annual Report Post-Injection Groundwater Monitoring, June 21, 2011 
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Thus far, the monitoring results indicate that the VOC concentrations in groundwater samples 
have been reduced to below applicable RSR criteria.  However, remedial earthwork damaged 
and removed a number of groundwater monitoring wells from the monitoring network. 

7.0 CONCLUSIONS 
 
The Site has been successfully remediated by a combination of in-situ and ex-situ oxidation 
treatment methodologies, excavation and off-site disposal, and placement of contaminated fill at 
locations on-site where they will be rendered environmental isolated and/or inaccessible, in 
accordance with the Remediation Standard Regulations.  In the process of remediation, methods 
were employed to reduce the environmental footprint of the remedial activities including 
crushing of boulders and concrete for reuse as fill on-site. 
 
Subsurface structures were mostly removed to the extent practicable and the Site is ready for 
redevelopment.  Final verification of the remedial efforts by a Licensed Environmental 
Professional is dependent on the future completion of the proposed building structure which is 
required to render the contaminated soil environmentally inaccessible and isolated, establishment 
of appropriate Environmental Land Use Restrictions on the property deed records, and 
completion of post-remediation groundwater monitoring. 
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TABLE 2 SUMMARY OF SVOCS AND ETPH 
                         POST REMEDIATION & OFF-SITE 
                         DISPOSAL CHARATERIZATION SAMPLES 
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TP D5 0-2ft 10/27/2008 ND<349 ND<349 NT 510 2000 1200 1300 850 590 NT NT NT 1700 ND<349 NT NT NT 2800 ND<349 690 ND<349 ND<349 1800 NT 2400 NT
TPA3 0-2ft 10/24/2008 ND<334 500 NT ND<334 NT NT NT NT NT NT NT NT 2400 NT NT NT NT 5900 ND<334 NT ND<334 ND<334 2700 NT 4600 ND<56
TPA4 0-2ft 10/24/2008 ND<341 ND<341 NT 390 NT NT NT NT NT NT NT NT 1200 NT NT NT NT 2700 ND<341 NT ND<341 ND<341 1500 NT 1900 ND<57
TPA4 2_5ft 10/24/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

TPA4 6ft 10/24/2008 ND<310 ND<310 NT ND<310 NT NT NT NT NT NT NT NT ND<310 NT NT NT NT ND<310 ND<310 NT ND<310 ND<310 ND<310 NT ND<310 ND<52
TPB5 0-2ft 10/24/2008 ND<358 ND<358 NT ND<358 NT NT NT NT NT NT NT NT ND<358 NT NT NT NT 520 ND<358 NT ND<358 ND<358 ND<358 NT 460 NT
TPB5 6_5ft 10/24/2008 ND<330 ND<330 NT ND<330 NT NT NT NT NT NT NT NT ND<330 NT NT NT NT ND<330 ND<330 NT ND<330 ND<330 ND<330 NT ND<330 NT
TPC4 0-2ft 10/24/2008 ND<349 ND<349 NT ND<349 NT NT NT NT NT NT NT NT ND<349 NT NT NT NT ND<349 ND<349 NT ND<349 ND<349 ND<349 NT ND<349 NT
TPC4 7ft 10/24/2008 ND<327 ND<327 NT ND<327 NT NT NT NT NT NT NT NT ND<327 NT NT NT NT ND<327 ND<327 NT ND<327 ND<327 ND<327 NT ND<327 ND<55

TPC5 0-2ft 10/24/2008 ND<338 ND<338 NT ND<338 NT NT NT NT NT NT NT NT 1900 NT NT NT NT 3100 ND<338 NT ND<338 ND<338 1100 NT 2600 NT
TPC5 5ft 10/24/2008 ND<338 ND<338 NT ND<338 NT NT NT NT NT NT NT NT ND<338 NT NT NT NT ND<338 ND<338 NT ND<338 ND<338 ND<338 NT ND<338 ND<57

TPC7 0-2ft 10/24/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
TP-F6 0-2ft 11/14/2008 ND<327 ND<327 NT 500 NT NT NT NT NT NT NT NT 1300 NT NT NT NT 2000 ND<327 NT ND<327 ND<327 1200 NT 1800 NT
TP H-5/0-2' 10/17/2008 NT 520 NT 930 NT NT NT NT NT NT NT NT 3100 NT NT NT NT 5900 NT NT NT NT 2700 NT 5200 300
TP H-5/2' 10/17/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
TP F6/0-2' 10/22/2008 ND<327 ND<327 NT 500 NT NT NT NT NT NT NT NT 1300 NT NT NT NT 2000 ND<327 NT ND<327 ND<327 1200 NT 1800 NT

TP A5 0-2ft 10/27/2008 ND<341 ND<341 NT ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 NT NT NT ND<341 ND<341 NT NT NT ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 NT ND<341 NT
TP B4 0-2ft 10/27/2008 ND<349 2800 NT 2100 6900 6100 9500 3700 2800 NT NT NT 5800 1100 NT NT NT 13000 ND<349 3700 ND<349 ND<349 5400 NT 11000 NT
TP C2 0-2ft 10/27/2008 ND<323 ND<323 NT 360 2200 2200 2100 2000 830 NT NT NT 1900 370 NT NT NT 3900 ND<323 1700 ND<323 ND<323 1300 NT 3700 NT
TPA1 0-2ft 10/24/2008 ND<307 ND<307 NT ND<307 NT NT NT NT NT NT NT NT ND<307 NT NT NT NT ND<307 ND<307 NT ND<307 ND<307 ND<307 NT ND<307 NT
TPA2 0-2ft 10/24/2008 ND<316 ND<316 NT ND<316 NT NT NT NT NT NT NT NT ND<316 NT NT NT NT ND<316 ND<316 NT ND<316 ND<316 ND<316 NT ND<316 NT

TPA2A 0-2ft 10/24/2008 ND<316 ND<316 NT ND<316 NT NT NT NT NT NT NT NT ND<316 NT NT NT NT ND<316 ND<316 NT ND<316 ND<316 ND<316 NT ND<316 NT
TPA6 0-2ft 10/24/2008 ND<316 ND<316 NT 650 NT NT NT NT NT NT NT NT 2600 NT NT NT NT 5100 ND<316 NT ND<316 ND<316 3300 NT 4100 NT
TPA6 7ft 10/24/2008 ND<330 ND<330 NT ND<330 NT NT NT NT NT NT NT NT ND<330 NT NT NT NT 390 ND<330 NT ND<330 ND<330 ND<330 NT 430 NT

TPB1 0-2ft 10/24/2008 ND<341 ND<341 NT ND<341 NT NT NT NT NT NT NT NT ND<341 NT NT NT NT 580 ND<341 NT ND<341 ND<341 ND<341 NT 520 NT
TPB3 0-2ft 10/24/2008 ND<345 ND<345 NT ND<345 NT NT NT NT NT NT NT NT ND<345 NT NT NT NT ND<345 ND<345 NT ND<345 ND<345 ND<345 NT ND<345 NT
TPB6 0-2ft 10/24/2008 ND<327 ND<327 NT ND<327 NT NT NT NT NT NT NT NT 570 NT NT NT NT 980 ND<327 NT ND<327 ND<327 450 NT 800 NT
TPB6 7ft 10/24/2008 ND<327 ND<327 NT ND<327 NT NT NT NT NT NT NT NT ND<327 NT NT NT NT 410 ND<327 NT ND<327 ND<327 ND<327 NT 350 ND<55

TPB7 0-2ft 10/24/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
TPC3 0-2ft 10/24/2008 ND<323 ND<323 NT ND<323 NT NT NT NT NT NT NT NT 1000 NT NT NT NT 2100 ND<323 NT ND<323 ND<323 1200 NT 1800 NT
TPC3 2ft 10/24/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

TPC3 6_5ft 10/24/2008 ND<313 ND<313 NT ND<313 NT NT NT NT NT NT NT NT ND<313 NT NT NT NT ND<313 ND<313 NT ND<313 ND<313 ND<313 NT ND<313 NT
TPC3A 0-2ft 10/24/2008 ND<327 ND<327 NT 360 NT NT NT NT NT NT NT NT 960 NT NT NT NT 2100 ND<327 NT ND<327 ND<327 1100 NT 1900 NT
TPC3A 2ft 10/24/2008 NT NT NT NT NT NT NT NT NT NT NT NT 0 NT NT NT NT NT NT NT NT NT NT NT NT NT

TPC3A 6_5ft 10/24/2008 ND<313 ND<313 NT ND<313 NT NT NT NT NT NT NT NT ND<313 NT NT NT NT ND<313 ND<313 NT ND<313 ND<313 ND<313 NT ND<313 NT
TPC6 0-2ft 10/24/2008 ND<330 ND<330 NT ND<330 NT NT NT NT NT NT NT NT ND<330 NT NT NT NT ND<330 ND<330 NT ND<330 ND<330 ND<330 NT ND<330 NT
TPD1 0-2ft 10/24/2008 ND<334 ND<334 NT ND<334 NT NT NT NT NT NT NT NT 640 NT NT NT NT 1300 ND<334 NT ND<334 ND<334 570 NT 1200 NT
TPD2 0-2ft 10/24/2008 ND<327 ND<327 NT ND<327 NT NT NT NT NT NT NT NT 620 NT NT NT NT 1200 ND<327 NT ND<327 ND<327 450 NT 1100 NT
TPD3 0-2ft 10/24/2008 ND<358 390 NT 460 NT NT NT NT NT NT NT NT 1600 NT NT NT NT 3200 ND<358 NT ND<358 ND<358 1200 NT 3000 NT

TPD3/4 0-2ft 10/24/2008 ND<330 ND<330 NT 530 NT NT NT NT NT NT NT NT 1700 NT NT NT NT 3900 ND<330 NT ND<330 ND<330 1300 NT 3600 ND<55
TPD3/4 6_5ft 10/24/2008 ND<320 ND<320 NT ND<320 NT NT NT NT NT NT NT NT ND<320 NT NT NT NT 390 ND<320 NT ND<320 ND<320 ND<320 NT 350 ND<54
TPD4 0-2ft 10/24/2008 ND<323 380 NT 1200 NT NT NT NT NT NT NT NT 3000 NT NT NT NT 6100 330 NT ND<323 ND<323 3400 NT 5400 NT
TPD6 0-2ft 10/24/2008 ND<330 ND<330 NT 330 NT NT NT NT NT NT NT NT 1100 NT NT NT NT 2400 ND<330 NT ND<330 ND<330 900 NT 2100 NT
TPD6 6_5ft 10/24/2008 ND<327 ND<327 NT ND<327 NT NT NT NT NT NT NT NT ND<327 NT NT NT NT ND<327 ND<327 NT ND<327 ND<327 ND<327 NT ND<327 NT
TPD7 0-2ft 10/24/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
TP-E1 0-2ft 10/22/2008 ND<327 830 NT 1300 NT NT NT NT NT NT NT NT 6100 NT NT NT NT 13000 ND<327 NT ND<327 ND<327 5900 NT 11000 NT
TP-E1 7ft 10/23/2008 ND<330 ND<330 NT ND<330 NT NT NT NT NT NT NT NT ND<330 NT NT NT NT ND<330 ND<330 NT ND<330 ND<330 ND<330 NT ND<330 ND<55

TP-E2 0-2ft 10/24/2008 ND<334 ND<334 NT ND<334 NT NT NT NT NT NT NT NT 970 NT NT NT NT 1600 ND<334 NT ND<334 ND<334 510 NT 1400 NT
TP-E3 0-2ft 10/25/2008 ND<334 ND<334 NT ND<334 NT NT NT NT NT NT NT NT 1000 NT NT NT NT 1900 ND<334 NT ND<334 ND<334 570 NT 1700 NT

TP-E3/4 0-2ft 10/26/2008 ND<330 620 NT 1600 NT NT NT NT NT NT NT NT 4500 NT NT NT NT 10000 390 NT ND<330 ND<330 5900 NT 9600 NT
TP-E3/4 2_5ft 10/27/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
TP-E3/4 7_5ft 10/28/2008 ND<327 ND<327 NT ND<327 NT NT NT NT NT NT NT NT ND<327 NT NT NT NT ND<327 ND<327 NT ND<327 ND<327 ND<327 NT ND<327 ND<55

TP-E3/4A 0-2ft 10/29/2008 ND<334 ND<334 NT 710 NT NT NT NT NT NT NT NT 1900 NT NT NT NT 4400 ND<334 NT ND<334 ND<334 2200 NT 3600 NT
TP-E3/4A 2_5ft 10/30/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
TP-E3/4A 7_5ft 10/31/2008 ND<323 ND<323 NT ND<323 NT NT NT NT NT NT NT NT ND<323 NT NT NT NT ND<323 ND<323 NT ND<323 ND<323 ND<323 NT ND<323 ND<54

TP-E4 0-2ft 11/1/2008 ND<327 ND<327 NT 580 NT NT NT NT NT NT NT NT 2500 NT NT NT NT 4900 ND<327 NT ND<327 ND<327 1700 NT 4500
TP-E5 0-2ft 11/2/2008 ND<338 5100 NT 3500 NT NT NT NT NT NT NT NT 4900 NT NT NT NT NT 1400 NT ND<338 ND<338 7200 NT NT NT
TP-E5 7ft 11/3/2008 ND<349 ND<349 NT ND<349 NT NT NT NT NT NT NT NT ND<349 NT NT NT NT ND<349 ND<349 NT ND<349 ND<349 ND<349 NT ND<349 ND<59

TP-E6 0-2ft 11/4/2008 ND<320 ND<320 NT ND<320 NT NT NT NT NT NT NT NT 930 NT NT NT NT 1800 ND<320 NT ND<320 ND<320 770 NT 1600 NT
TP-E6 9ft 11/5/2008 ND<320 ND<320 NT ND<320 NT NT NT NT NT NT NT NT ND<320 NT NT NT NT ND<320 ND<320 NT ND<320 ND<320 ND<320 NT ND<320 ND<54

TP-E7 0-2ft 11/6/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
TP-F1 0-2ft 11/7/2008 ND<334 500 NT 490 NT NT NT NT NT NT NT NT 1500 NT NT NT NT 3100 ND<334 NT ND<334 ND<334 1700 NT 2700 NT
TP-F2 0-2ft 11/8/2008 ND<330 1400 NT 1700 NT NT NT NT NT NT NT NT 6800 NT NT NT NT 12000 410 NT ND<330 400 4400 NT 11000 NT

R-DEC --- 1000000 1000000 107000 1000000 1000 1000 1000 1000000 8400 1000000 1000000 NE 84000 1000 270000 1000000 1000000 1000000 1000000 1000 474000 1000000 1000000 1000000 1000000 500
I/C-DEC --- 2500000 2500000 NE 2500000 7800 1000 7800 2500000 78000 2500000 2500000 NE 780000 1000 2500000 1000000 2500000 2500000 2500000 7800 2500000 2500000 2500000 2500000 2500000 2500
GB-PMC --- 84000 84000 1200 400000 1000 1000 1000 42000 1000 10000000 NT NE 1000 1000 5600 1100000 140000 56000 56000 1000 9800 56000 40000 860000 40000 2500

Notes:
R-DEC = Residential Direct Exposure Criteria 1. Samples obtained by GeoDesign, Inc and analyzed by Complete Environmental Testing (CET) of Stratford, CT. Samples were preserved in accordance with CTDEEP guidance
I/C-DEC = Industrial / Commercial Direct Exposure Criteria 2. Remediation Standards obtained from Regulations for Connecticut State Agencies Section 22a-133k-2.  
GB-PMC = GB Pollutant Mobility Criteria 3. Bold valves indicate an exceedance of remedial standards.
ND = Not Detected 4.   For test pits, ash is based upon visual observation with naked eye.  For stockpiles, ash presence was confirmed with scanning electron microscopy.
NT = Not Tested
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TABLE 1
PRE-ESCO TREATMENT COMPOUND CONCENTRATIONS

SUMMARY OF SEMI-VOLATILE ORGANIC COMPOUNDS & EXTRACTABLE TOTAL PETROLEUM HYDROCARBONS IN SOIL
PARCEL C - SOUTH REMEDIAL ACTION REPORT

NAUGATUCK, CT
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TP-F2 7ft 11/9/2008 ND<362 ND<362 NT ND<362 NT NT NT NT NT NT NT NT ND<362 NT NT NT NT ND<362 ND<362 NT ND<362 ND<362 ND<362 NT ND<362 NT
TP-F3 0-2ft 11/10/2008 ND<334 520 NT 840 NT NT NT NT NT NT NT NT 2400 NT NT NT NT 4900 ND<334 NT ND<334 ND<334 2800 NT 4500 NT

TP-F3/4 6_5ft 11/11/2008 ND<341 ND<341 NT ND<341 NT NT NT NT NT NT NT NT ND<341 NT NT NT NT 380 ND<341 NT ND<341 ND<341 ND<341 NT ND<341 ND<57
TP-F4 0-2ft 11/12/2008 ND<330 1000 NT 1000 NT NT NT NT NT NT NT NT 2400 NT NT NT NT 5100 ND<330 NT ND<330 ND<330 1900 NT 4600 730
TP-F5 0-2ft 11/13/2008 ND<334 2000 NT 2000 NT NT NT NT NT NT NT NT 5300 NT NT NT NT 12000 610 NT ND<334 ND<334 6900 NT 11000 130
TP-F7 0-2ft 11/15/2008 ND<345 ND<345 NT ND<345 NT NT NT NT NT NT NT NT 1100 NT NT NT NT 2400 ND<345 NT ND<345 ND<345 1100 NT 2200 NT
TP-G1 0-2ft 11/16/2008 720 2200 NT 3700 NT NT NT NT NT NT NT NT 4600 NT NT NT NT 10000 3600 NT 1100 1700 16000 NT 8600 NT

TP-G1A 0-2ft 11/17/2008 ND<327 550 NT 630 NT NT NT NT NT NT NT NT 2600 NT NT NT NT 5700 350 NT ND<327 ND<327 5100 NT 4900 NT
TP-G2 0-2ft 11/18/2008 ND<320 ND<320 NT 600 NT NT NT NT NT NT NT NT 2200 NT NT NT NT 4300 ND<320 NT ND<320 ND<320 1800 NT 3700 NT
TP-G2 6_5ft 11/19/2008 ND<327 ND<327 NT ND<327 NT NT NT NT NT NT NT NT ND<327 NT NT NT NT ND<327 ND<327 NT ND<327 ND<327 ND<327 NT ND<327 NT

TP-E5 0-2ft Dil 11/20/2008 ND<1686 4000 NT 3400 NT NT NT NT NT NT NT NT 4500 NT NT NT NT 26000 ND<1686 NT ND<1686 ND<1686 5800 NT 21000 NT
TP H-1/0-2' 10/17/2008 560 NT NT 680 NT NT NT NT NT NT NT NT 2100 NT NT NT NT 4100 NT NT NT NT 2200 NT 3600 NT
TP H-3/0-2' 10/17/2008 NT NT NT NT NT NT NT NT NT NT NT NT 1100 NT NT NT NT 2000 NT NT NT NT 850 NT 1800 ND < 55
TP H-3/2' 10/17/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
TP H-3/8' 10/17/2008 NT 450 NT NT NT NT NT NT NT NT NT NT 840 NT NT NT NT 1300 NT NT NT NT 480 NT 1200 NT

TP H-4/0-2' 10/17/2008 NT 1300 NT 990 NT NT NT NT NT NT NT NT 5400 NT NT NT NT 7900 NT NT NT NT 2300 NT 7500 NT
TP H-4/2' 10/17/2008 NT NT NT NT NT NT NT NT NT NT NT NT 0 NT NT NT NT NT NT NT NT NT NT NT NT NT

TP H-6/0-2' 10/17/2008 NT NT NT NT NT NT NT NT NT NT NT NT 390 NT NT NT NT 440 NT NT NT NT NT NT 360 1200
TP H-6/2' 10/17/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

TP G-6/0-2' 10/17/2008 NT NT NT NT NT NT NT NT NT NT NT NT 680 NT NT NT NT 1200 NT NT NT NT 560 NT 1100 59
TP G-6/6' 10/17/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
TP H-6/6' 10/17/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

TP G-5/0-2' 10/17/2008 NT NT NT NT NT NT NT NT NT NT NT NT 690 NT NT NT NT 1300 NT NT NT NT 580 NT 1100 NT
TP G-4/0-2' 10/17/2008 NT 530 NT 560 NT NT NT NT NT NT NT NT 2000 NT NT NT NT 3500 NT NT NT NT 1300 NT 3200 680
TP G-3/0-2' 10/17/2008 NT 660 NT 680 NT NT NT NT NT NT NT NT 1800 NT NT NT NT 3700 NT NT NT NT 2000 NT 3200 480
TP G1/0-2' 10/22/2008 720 2200 3700 3700 NT NT NT NT NT NT NT NT 4600 NT NT NT NT 10000 3600 NT 1100 1700 16000 8600 8600 NT

TP G1A/0-2' 10/22/2008 ND<327 550 NT 630 NT NT NT NT NT 2600 NT NT 2600 NT NT NT NT 5700 350 NT ND<327 ND<327 5100 NT 4900 NT
TP G2/0-2' 10/22/2008 ND<320 ND<320 NT 600 NT NT NT NT NT NT NT NT 2200 NT NT NT NT 4300 ND<320 NT ND<320 ND<320 1800 NT 3700 NT
TP G2/6.5' 10/22/2008 ND<327 ND<327 ND<327 ND<327 NT NT NT NT NT ND<327 ND<327 ND<327 ND<327 NT ND<327 ND<327 ND<327 ND<327 ND<327 NT ND<327 ND<327 ND<327 ND<327 ND<327 NT
TP F1/0-2' 10/22/2008 ND<334 500 NT 490 NT NT NT NT NT NT NT NT 1500 NT NT NT NT 3100 ND<334 NT ND<334 ND<334 1700 NT 2700 NT
TP F2/0-2' 10/22/2008 ND<330 1400 NT 1700 NT NT NT NT NT NT NT NT 6800 NT NT NT NT 12000 410 NT ND<330 400 4400 NT 11000 NT
TP F2/7' 10/22/2008 ND<362 ND<362 ND<362 ND<362 NT NT NT NT NT ND<362 ND<362 ND<362 ND<362 NT ND<362 ND<362 ND<362 ND<362 ND<362 NT ND<362 ND<362 ND<362 ND<362 ND<362 NT

TP F3/0-2' 10/22/2008 ND<334 520 NT 840 NT NT NT NT NT NT NT NT 2400 NT NT NT NT 4900 ND<334 NT ND<334 ND<334 2800 NT 4500 NT
TP F4/0-2' 10/22/2008 ND<330 1000 NT 1000 NT NT NT NT NT NT NT NT 2400 NT NT NT NT 5100 ND<330 NT ND<330 ND<330 1900 NT 4600 730
TP F5/0-2' 10/22/2008 ND<334 2000 NT 2000 NT NT NT NT NT NT NT NT 5300 NT NT NT NT 12000 610 NT ND<334 ND<334 6900 NT 11000 130

TP F3/4(6.5') 10/22/2008 ND<341 ND<341 ND<341 ND<341 NT NT NT NT NT ND<341 ND<341 ND<341 ND<341 NT NT NT NT 380 ND<341 NT ND<341 ND<341 ND<341 ND<341 ND<341 ND < 57
TP F7/0-2' 10/22/2008 ND<345 ND<345 NT ND<345 NT NT NT NT NT NT NT NT 1100 NT NT NT NT 2400 ND<345 NT ND<345 ND<345 1100 NT 2200 NT
TP E7/0-2' 10/22/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
TP E6/0-2' 10/22/2008 ND<320 ND<320 NT ND<320 NT NT NT NT NT NT NT NT 930 NT NT NT NT 1800 ND<320 NT ND<320 ND<320 770 NT 1600 NT
TP E6/9' 10/22/2008 ND<320 ND<320 ND<320 ND<320 NT NT NT NT NT ND<320 ND<320 ND<320 ND<320 NT ND<320 ND<320 ND<320 ND<320 ND<320 NT ND<320 ND<320 ND<320 ND<320 ND<320 ND < 54

TP E5/0-2' 10/22/2008 ND<338 5100 NT 3500 NT NT NT NT NT NT NT NT 4900 NT NT NT NT NT 1400 NT ND<338 ND<338 7200 NT NT NT
TP E5/7' 10/22/2008 ND<349 ND<349 ND<349 ND<349 NT NT NT NT NT ND<349 ND<349 ND<349 ND<349 NT ND<349 ND<349 ND<349 ND<349 ND<349 NT ND<349 ND<349 ND<349 ND<349 ND<349 ND < 59

TP E4/0-2' 10/22/2008 ND<327 ND<327 NT 580 NT NT NT NT NT NT NT NT 2500 NT NT NT NT 4900 ND<327 NT ND<327 ND<327 1700 NT 4500 NT
TP E3/0-2' 10/22/2008 ND<334 ND<334 NT ND<334 NT NT NT NT NT NT NT NT 1000 NT NT NT NT 1900 ND<334 NT ND<334 ND<334 570 NT 1700 NT
TP E2/0-2' 10/22/2008 ND<334 ND<334 NT ND<334 NT NT NT NT NT NT NT NT 970 NT NT NT NT 1600 ND<334 NT ND<334 ND<334 510 NT 1400 NT
TP E1/0-2' 10/22/2008 ND<327 830 NT 1300 NT NT NT NT NT NT NT NT 6100 NT NT NT NT 13000 ND<327 NT ND<327 ND<327 5900 NT 11000 NT
TP E1/7' 10/22/2008 ND<330 ND<330 ND<330 ND<330 NT NT NT NT NT ND<330 ND<330 ND<330 ND<330 NT ND<330 ND<330 ND<330 ND<330 ND<330 NT ND<330 ND<330 ND<330 ND<330 ND<330 ND < 55

TP E3/4(0-2') 10/22/2008 ND<330 620 NT 1600 NT NT NT NT NT NT NT NT 4500 NT NT NT NT 10000 390 NT ND<330 ND<330 5900 NT 9600 NT
TP E3/4(2.5') 10/22/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

TP E3/4A(0-2') 10/22/2008 ND<334 ND<334 NT 710 NT NT NT NT NT NT NT NT 1900 NT NT NT NT 4400 ND<334 NT ND<334 ND<334 2200 NT 3600 NT
TP E3/4A(2.5') 10/22/2008 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
TP E3/4(7.5') 10/22/2008 ND<327 ND<327 ND<327 ND<327 NT NT NT NT NT ND<327 ND<327 ND<327 ND<327 NT ND<327 ND<327 ND<327 ND<327 ND<327 NT ND<327 ND<327 ND<327 ND<327 ND<327 ND < 55

TP E3/4A(7.5') 10/22/2008 ND<323 ND<323 ND<323 ND<323 NT NT NT NT NT ND<323 ND<323 ND<323 ND<323 NT ND<323 ND<323 ND<323 ND<323 ND<323 NT ND<323 ND<323 ND<323 ND<323 ND<323 ND < 54
BT-2 5 6/7/2010 ND<380 ND<380 ND<380 ND<380 1100.00 1100.00 1200.00 650.00 500.00 ND<380 ND<380 ND<380 970.00 ND<380 ND<380 ND<380 ND<380 2000.00 ND<380 580.00 ND<380 ND<380 690.00 ND<380 1700.00 NT

BT-2 5 DUP 6/7/2010 ND<390 ND<390 ND<390 ND<390 1600.00 1100.00 1800.00 870.00 730.00 ND<390 ND<390 ND<390 1500.00 ND<390 ND<390 ND<390 1200.00 3100.00 ND<390 790.00 ND<390 ND<390 1100.00 ND<390 2700.00 NT
TP1 T=0 7/25/2010 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<55
TP2 T=0 7/25/2010 ND<349 ND<349 ND<349 440.00 1000.00 980.00 1100.00 710.00 500.00 ND<349 ND<349 ND<349 970.00 ND<349 ND<349 ND<349 ND<349 2600.00 ND<349 570.00 ND<349 ND<349 1900.00 ND<349 2000.00 280.00
TP3 T=0 7/25/2010 ND<349 ND<349 ND<349 ND<349 610.00 660.00 730.00 550.00 ND<349 ND<349 ND<349 ND<349 630.00 ND<349 ND<349 ND<349 610.00 1300.00 ND<349 470.00 ND<349 ND<349 960.00 ND<349 1000.00 130.00
TP4 T=0 7/25/2010 ND<338 ND<338 ND<338 ND<338 830.00 940.00 960.00 720.00 440.00 ND<338 ND<338 ND<338 810.00 ND<338 ND<338 ND<338 ND<338 1600.00 ND<338 640.00 ND<338 ND<338 1100.00 ND<338 1300.00 69.00
TP5 T=0 7/25/2010 ND<345 ND<345 ND<345 380.00 1200.00 1400.00 1400.00 1100.00 640.00 ND<345 ND<345 ND<345 1200.00 ND<345 ND<345 ND<345 ND<345 2300.00 ND<345 970.00 ND<345 ND<345 1600.00 ND<345 2100.00 64.00

Pile A 10/8/2010 ND<345 ND<345 ND<345 ND<345 1900.00 1700.00 2700.00 2300.00 1200.00 ND<345 ND<345 ND<345 1500.00 570.00 ND<345 700.00 ND<345 3000.00 ND<345 2000.00 ND<345 ND<345 1300.00 ND<345 2400.00 ND<58
Pile A Dil. 10/8/2010 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

Pile B 10/8/2010 ND<345 ND<345 ND<345 ND<345 1900.00 1300.00 2100.00 1800.00 960.00 ND<345 ND<345 ND<345 1500.00 430.00 ND<345 400.00 ND<345 2600.00 ND<345 1500.00 ND<345 ND<345 940.00 ND<345 2300.00 ND<58
Pile B Dil. 10/8/2010 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

Pile C 10/8/2010 ND<345 ND<345 ND<345 ND<345 940.00 810.00 910.00 880.00 450.00 ND<345 ND<345 ND<345 670.00 ND<345 ND<345 ND<345 ND<345 1200.00 ND<345 670.00 ND<345 ND<345 480.00 ND<345 1000.00 ND<58
Pile C Dil. 10/8/2010 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

Pile D 10/11/2010 ND<334 ND<334 ND<334 ND<334 1400.00 1500.00 1900.00 730.00 800.00 ND<334 ND<334 ND<334 1200.00 ND<334 ND<334 ND<334 ND<334 2000.00 ND<334 720.00 ND<334 ND<334 900.00 ND<334 1800.00 460.00
Pile E 10/11/2010 ND<338 ND<338 ND<338 ND<338 1200.00 830.00 1400.00 640.00 610.00 ND<338 ND<338 ND<338 1000.00 ND<338 ND<338 ND<338 ND<338 2000.00 ND<338 620.00 ND<338 ND<338 1300.00 ND<338 1600.00 380.00

PILE C 10/14/2010 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 420.00 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 360.00 ND<58
R-DEC --- 1000000 1000000 107000 1000000 1000 1000 1000 1000000 8400 1000000 1000000 NE 84000 1000 270000 1000000 1000000 1000000 1000000 1000 474000 1000000 1000000 1000000 1000000 500

I/C-DEC --- 2500000 2500000 NT 2500000 7800 1000 7800 2500000 78000 2500000 2500000 NE 780000 1000 2500000 1000000 2500000 2500000 2500000 7800 2500000 2500000 2500000 2500000 2500000 2500
GB-PMC --- 84000 84000 1200 400000 1000 1000 1000 42000 1000 10000000 NE NE 1000 1000 5600 1100000 140000 56000 56000 1000 9800 56000 40000 860000 40000 2500

Notes:
R-DEC = Residential Direct Exposure Criteria 1. Samples obtained by GeoDesign, Inc and analyzed by Complete Environmental Testing (CET) of Stratford, CT. Samples were preserved in accordance with CTDEEP guidance
I/C-DEC = Industrial / Commercial Direct Exposure Criteria 2. Remediation Standards obtained from Regulations for Connecticut State Agencies Section 22a-133k-2.
GB-PMC = GB Pollutant Mobility Criteria 3. Bold valves indicate an exceedance of remedial standards.
ND = Not Detected 4.   For test pits, ash is based upon visual observation with naked eye.  For stockpiles, ash presence was confirmed with scanning electron microscopy.
NT = Not Tested
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TABLE 2
SEMI-VOLATILE ORGANIC COMPOUNDS, EXTRACTABLE TOTAL PETROLEUM HYDROCARBONS & POLYCHLORINATED BIPHENYLS IN SOILS
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GA1 4-8 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<55 NT
GA2 4-8 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<58 NT
GA3 4-8 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<54 NT
GA4 4-8 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<55 NT
GA5 4-8 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<54 NT

GA6 8-10 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 430 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<53 NT
GA7 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<53 NT
GA8 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<54 NT
GA9 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<54 NT

GA-12 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<55 NT
EA-9 Stockpile ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<60 NT

GA-13 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<55 NT
GA 14-4 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<59 NT
GA 14-7 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<390 ND<65 NT
GA 15-4 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<358 ND<60 NT
GA 15-6 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<371 ND<62 NT
GA 16-6 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<55 NT
GA 17-7 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<53 NT

EA-8 Composite ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<105 ND<53 NT
Pile C ND<345 ND<345 ND<345 940 810 910 880 450 ND<345 ND<345 670 ND<345 ND<345 ND<345 ND<345 1200 ND<345 670 ND<345 ND<345 480 1000 ND<345 ND<58 NT
Pile C ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 420 ND<330 ND<330 ND<330 ND<330 ND<330 360 ND<330 ND<55 NT

Conf1 5ft ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<55 NT
Conf2 5.5ft ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 430 ND<341 ND<341 ND<341 ND<341 ND<341 400 ND<341 ND<57 NT
Conf3 5.5ft ND<341 1100 1300 7300 6600 7000 4100 3200 ND<341 500 6300 1300 ND<341 ND<341 ND<341 11000 ND<341 4200 ND<341 ND<341 2900 10000 840 ND<57 NT
Conf4 6ft ND<341 ND<341 ND<341 630 680 720 550 350 ND<341 ND<341 680 ND<341 ND<341 ND<341 ND<341 1300 ND<341 490 ND<341 ND<341 840 1100 ND<341 ND<57 NT
Conf5 6ft ND<323 ND<323 ND<323 590 610 650 500 ND<323 ND<323 ND<323 590 ND<323 ND<323 ND<323 ND<323 1100 ND<323 460 ND<323 ND<323 460 950 ND<323 ND<54 NT
Conf 6 6ft ND<366 ND<366 ND<366 480 450 450 ND<366 ND<366 ND<366 ND<366 450 ND<366 ND<366 ND<366 ND<366 710 ND<366 ND<366 ND<366 ND<366 ND<366 660 ND<366 ND<61 NT
Conf 7 8ft ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 450 ND<341 ND<341 ND<341 ND<341 ND<341 420 ND<341 ND<57 NT
Conf8 7ft 550 1100 3000 12000 10000 12000 6100 4100 ND<362 590 8100 2200 550 ND<362 ND<362 14000 ND<362 7900 ND<362 860 8000 11000 ND<362 280 NT
Conf9 8ft ND<338 ND<338 ND<338 1000 810 890 680 400 ND<338 ND<338 820 ND<338 ND<338 ND<338 ND<338 1700 ND<338 570 ND<338 ND<338 1200 1400 ND<338 ND<57 NT

12EXC-CEN 12ft ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 450 ND<330 ND<330 ND<330 ND<330 ND<330 390 ND<330 ND<55 NT
12EXC-NE 12ft ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<59 NT
12EXC-NW 12ft ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<54 NT
12EXC-SE 12ft ND<349 ND<349 480 2400 2100 2300 1700 1000 ND<349 ND<349 2100 400 ND<349 ND<349 ND<349 3900 ND<349 1500 ND<349 ND<349 1600 3500 ND<349 ND<59 NT
12EXC-SW 12ft ND<327 ND<327 ND<327 420 410 430 360 ND<327 ND<327 ND<327 400 ND<327 ND<327 ND<327 ND<327 700 ND<327 330 ND<327 ND<327 ND<327 610 ND<327 ND<55 NT

TRS-1 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<338 ND<57 NT
TRS-2 ND<362 ND<362 ND<362 420 430 530 ND<362 ND<362 ND<362 ND<362 450 ND<362 ND<362 ND<362 ND<362 880 ND<362 ND<362 ND<362 ND<362 460 810 ND<362 ND<61 NT
TRS-3 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<61 NT
TRS-4 ND<345 ND<345 ND<345 530 510 620 ND<345 ND<345 ND<345 ND<345 520 ND<345 ND<345 ND<345 ND<345 1100 ND<345 ND<345 ND<345 ND<345 790 1000 ND<345 450 NT
TRS-5 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<380 ND<64 NT

TRS-10 4ft 500 ND<330 2300 7100 5600 6700 3600 2400 ND<330 1300 5100 1000 ND<330 ND<330 1900 10000 660 3500 ND<330 ND<330 8000 8200 ND<330 90 NT
TRS-11 4ft ND<334 ND<334 ND<334 ND<334 ND<334 350 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 530 390 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 160 NT
TRS-12 6ft ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<53 NT
TRS-13 6ft ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<54 NT
TRS-14 6ft ND<353 ND<353 ND<353 420 ND<353 470 360 ND<353 ND<353 ND<353 390 ND<353 ND<353 ND<353 ND<353 900 ND<353 ND<353 ND<353 ND<353 640 700 ND<353 ND<59 NT
TRS-8 4ft ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<330 ND<55 NT
TRS-9 4ft ND<330 ND<330 620 2300 1400 2200 1700 890 ND<330 610 1800 410 ND<330 ND<330 ND<330 3400 ND<330 1500 ND<330 ND<330 2800 2700 ND<330 200 NT
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TABLE 2
SEMI-VOLATILE ORGANIC COMPOUNDS, EXTRACTABLE TOTAL PETROLEUM HYDROCARBONS & POLYCHLORINATED BIPHENYLS IN SOILS

POST REMEDIATIONCONFIRMATION & OFF-SITE DISPOSAL CHARACTERIZATION SAMPLING
PARCEL C - SOUTH REMEDIAL ACTION REPORT
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TRS-10A 5ft ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<55 NT
TRS-9A 6ft ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<58 NT

TRS-1A ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<58 NT
TRS-9A ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<58 NT

CONF 14 at 8ftbg ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<55 NT
CONF 17 at 8ftbg ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<53 NT
CONF 18 at 8ftbg ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<53 NT
CONF 19 at 8ftbg ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<53 NT
CONF 20 at 8ftbg ND<323 ND<323 ND<323 380 450 610 ND<323 ND<323 ND<323 ND<323 400 ND<323 ND<323 ND<323 ND<323 670 ND<323 ND<323 ND<323 ND<323 ND<323 630 ND<323 ND<54 NT

Conf 21 8ft ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<54 NT
Conf 22 8ft ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<53 NT
CONF31 8ft ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<108 250 NT
CONF32 8ft ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<112 ND<56 NT

RC1 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<323 ND<108 ND<54 NT
Conf33 4ft ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 NT ND<366 ND<366 ND<122 ND<61 NT

Conf 34 4ft ND<345 ND<345 ND<345 550 610 600 490 ND<345 ND<345 ND<345 540 ND<345 ND<345 ND<345 ND<345 840 ND<345 410 ND<345 ND<345 ND<345 880 ND<115 ND<58 NT
Conf 35 4ft ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<121 ND<61 NT
Conf 36 4ft ND<353 620 680 2700 2800 4700 810 2100 ND<353 630 2500 ND<353 ND<353 ND<353 ND<353 5200 ND<353 750 ND<353 ND<353 2400 4100 ND<353 790 NT
Conf 37 4ft ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<362 ND<121 ND<61 NT
Conf 38 4ft ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<349 ND<117 ND<59 NT

Conf 39 5.5ft ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<122 ND<61 NT
Conf 40 6ft ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<114 1600 NT
Conf 41 6ft ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<114 ND<57 NT
Conf 42 6ft ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<112 ND<56 NT
Conf 11 10ft ND<349 ND<349 ND<349 1100 960 1000 660 460 ND<349 ND<349 980 ND<349 ND<349 ND<349 ND<349 1800 ND<349 620 ND<349 ND<349 860 1800 ND<349 520 NT
CONF 12 6ft ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<59 NT
CONF 3A 6ft ND<327 ND<327 ND<327 990 730 1100 650 610 ND<327 ND<327 1200 ND<327 ND<327 ND<327 ND<327 1400 ND<327 590 ND<327 ND<327 830 1100 ND<327 NT NT
CONF 8A 7ft ND<353 ND<353 860 2100 1200 2000 1400 890 ND<353 670 2400 ND<353 ND<353 ND<353 ND<353 4000 420 1200 ND<353 ND<353 3500 3300 ND<353 NT NT
CONF10 9ft ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<316 ND<53 NT
Conf13 8ft ND<330 ND<330 660 1300 1100 1100 770 550 ND<330 740 1200 ND<330 ND<330 ND<330 ND<330 2800 ND<330 730 ND<330 ND<330 2500 2100 ND<330 85 NT

UST Bottom 7ft ND<334 ND<334 ND<334 730 760 780 560 410 ND<334 ND<334 700 ND<334 ND<334 ND<334 ND<334 840 ND<334 570 ND<334 ND<334 ND<334 820 ND<334 ND<56 NT
Eastway 1 5ft ND<330 ND<330 ND<330 1100 1000 1100 740 500 ND<330 ND<330 1100 ND<330 ND<330 ND<330 ND<330 2100 ND<330 680 ND<330 ND<330 890 1900 ND<330 ND<55 NT

North Wall 1 6ft ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<58 NT
East Wall 2 8ft ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<54 NT
TRS-6 Sidewall ND<327 ND<327 ND<327 ND<327 ND<327 380 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 460 ND<327 ND<327 ND<327 ND<327 ND<327 430 ND<327 ND<55 NT
TRS-7 Sidewall ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<345 ND<58 NT

TRS South Wall 15 5f ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<56 NT

TRS South Wall 16 5f ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<366 ND<61 NT
CONF 15SW at 3ftbg ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<56 NT

CONF 16SW at 3ftbg ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<334 ND<56 NT
West Wall 1 5ft ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<109 ND<55 NT
West Wall 2 6ft ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<313 ND<105 ND<53 NT

Bldg 25 SW-1 2ft ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<125 ND<63 NT
Bldg 25 SW-2 2ft ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<341 ND<114 ND<57 NT
East Wall 3 8.5ft ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<327 ND<55 NT
East Wall 4 9ft 930 ND<349 ND<349 690 510 540 ND<349 ND<349 ND<349 ND<349 1200 ND<349 ND<349 ND<349 ND<349 1200 1000 ND<349 5600 850 3700 1900 ND<349 5500 NT

North Wall 2 6ft ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<406 ND<68 NT
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TABLE 2
SEMI-VOLATILE ORGANIC COMPOUNDS, EXTRACTABLE TOTAL PETROLEUM HYDROCARBONS & POLYCHLORINATED BIPHENYLS IN SOILS

POST REMEDIATIONCONFIRMATION & OFF-SITE DISPOSAL CHARACTERIZATION SAMPLING
PARCEL C - SOUTH REMEDIAL ACTION REPORT

NAUGATUCK, CONNECTICUT
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Area 12 ND<358 870 1800 8100 4800 8700 3000 3000 6300 370 6800 950 ND<358 ND<358 ND<358 8800 420 2700 360 ND<358 6600 8400 ND<358 1900 0.56

Brick Vault Oily Sludge NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT 240000 ND < 2.0

Brick and Soil Comp NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

SB-East 1 0-5ft ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 340 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 ND<320 64 NT

SB-East 1 5-10ft ND<345 ND<345 ND<345 1400 1300 1800 720 630 ND<345 ND<345 1000 ND<345 ND<345 ND<345 470 1800 ND<345 660 ND<345 ND<345 960 1400 ND<345 1800 NT

ASH SP ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<353 ND<59 ND < 0.30

Petroleum SP ND<334 ND<334 ND<334 1100 1000 1100 540 540 ND<334 ND<334 1400 ND<334 ND<334 ND<334 ND<334 1700 470 410 460 ND<334 1400 2400 ND<334 5600 ND < 0.30

R-DEC 1000000 1000000 1000000 1000 1000 1000 1000000 8400 44000 NE 84000 1000 270000 1000000 1000000 1000000 1000000 1000 474000 1000000 1000000 1000000 7000 500 1

I/C-DEC 2500000 2500000 2500000 7800 1000 7800 2500000 78000 410000 NE 780000 1000 2500000 1000000 2500000 2500000 2500000 7800 2500000 2500000 2500000 2500000 NE 2500 10

GB-PMC 84000 84000 400000 1000 1000 1000 42000 1000 11000 NE 1000 1000 5600 1100000 140000 56000 56000 1000 9800 56000 40000 40000 140 2500 NA

Legend: Notes:

ND = Not Detected 1. Samples obtained by GeoDesign, Inc and analyzed by Complete Environmental Testing (CET) of Stratford, CT. Samples were preserved in accordance with CTDEEP guidance
NT =  Not Tested  2. Remediation Standards obtained from Regulations for Connecticut State Agencies Section 22a-133k-2.
R-DEC = Residential Direct Exposure
I/C- DEC = Industrial/Commercial Direct Exposure Criteria
GB-PMC = GB Pollutant Mobility Criteria

1100.00 = Result Exceeds R-DEC and/or GB-PMC RSR Criteria
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ug/kg ug/kg ug/kg ug/kg ug/kg mg/kg
GA1 4-8 ND<4.0 ND<4.0 ND<4.0 ND<4.0 ND<4.0 ND<55
GA2 4-8 ND<3.0 ND<3.0 ND<3.0 ND<3.0 ND<3.0 ND<58
GA3 4-8 ND<4.0 ND<4.0 ND<4.0 ND<4.0 ND<4.0 ND<54
GA4 4-8 ND<3.0 ND<3.0 ND<3.0 ND<3.0 ND<3.0 ND<55
GA5 4-8 ND<3.0 ND<3.0 ND<3.0 ND<3.0 ND<3.0 ND<54

GA9 ND<4.0 ND<4.0 ND<4.0 ND<4.0 ND<4.0 ND<54
GA-12 ND<4.0 ND<4.0 ND<4.0 ND<4.0 ND<4.0 ND<55

GA-13 Dup. NT NT NT NT NT ND<55
GA 14-4 ND<5.0 ND<5.0 ND<5.0 ND<5.0 ND<5.0 ND<59
GA 14-7 ND<6.0 ND<6.0 ND<6.0 ND<6.0 ND<6.0 ND<65
GA 15-4 ND<6.0 ND<6.0 ND<6.0 ND<6.0 ND<6.0 ND<60
GA 15-6 ND<6.0 ND<6.0 ND<6.0 ND<6.0 ND<6.0 ND<62
GA 16-6 ND<6.0 ND<6.0 ND<6.0 ND<6.0 ND<6.0 ND<55
GA 17-7 ND<5.0 ND<5.0 ND<5.0 ND<5.0 ND<5.0 ND<53

CONF31 8ft ND<4.0 ND<4.0 ND<4.0 ND<4.0 ND<4.0 250
RC1 Dup. NT NT NT NT NT ND<54

CONF 16SW at 3ftbg NT NT NT NT NT ND<56

West Wall 1 5ft ND<4.0 ND<4.0 ND<4.0 ND<4.0 ND<4.0 ND<55

Area 12 NT NT NT NT NT 1900
Brick Vault Oily 

Sludge
NT NT NT NT NT 240000

SB-East 1 5-10ft NT NT NT NT NT 1800

Petroleum SP NT NT NT NT NT 5600

Petroleum SP Dil. ND<51 ND<51 ND<51 ND<51 ND<51 NT

R-DEC 12000 500000 500000 11000 56000 500

I/C-DEC 110000 1000000 1000000 100000 520000 2500
GB-PMC 1000 67000 40000 1000 1000 2500

Legend:
ND = Not Detected
NE =  Not Established
R-DEC = Residential Direct Exposure
I/C-DEC = Industrial/Commercial Direct Exposure Criteria
GB-PMC = GB Pollutant Mobility Criteria

Notes:

1. Samples obtained by GeoDesign, Inc and analyzed by Complete Environmental Testing (CET) of Stratford, CT.
   Samples were preserved in accordance with CTDEEP guidance
2. Remediation Standards obtained from Regulations for Connecticut State Agencies Section 22a-133k-2.
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TABLE 3
SUMMARY OF POST-REMEDIATION VOLATILE ORGANIC COMPOUNDS AND

PARCEL C - SOUTH REMEDIAL ACTION REPORT
NAUGATUCK, CONNECTICUT

EXTRACTABLE TOTAL PETROLEUM HYDROCARBONS IN  SOIL

CONFIRMATION - SIDEWALL 
OF EXCAVATION

CHARACTERIZATION 
OFFSITE DISPOSAL

ON-SITE  DERIVED 
CLEAN FILL

CONFIRMATION - BOTTOM 
OF EXCAVATION

CHARACTERAZATION ON-
SITE ELUR DISPOSAL (FROM 

UNRESTRICTED AREA)
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TABLE 4
SUMMARY OF ARSENIC LEAD IN SOIL SAMPLES

POST-REMEDIATION CONFIRMATION SAMPLING
PARCEL C - SOUTH REMEDIAL ACTION REPORT

NAUGATUCK, CT
Page 1 of 3

Arsenic Lead SPLP Arsenic SPLP Lead

mg/kg mg/kg mg/l mg/l
EXC-TP2 NORTH (8ft) NT ND < 2.5 NT NT
EXC-TP2 SOUTH (8ft) NT 9 NT NT
EXC-TP2 EAST (8ft) NT 3.3 NT NT
EXC-TP2 WEST (8ft) NT 4.2 NT NT
EXC-TP2 BOTTOM (9ft) NT 3.3 NT NT
EXC-TP15 NORTH (4ft) NT 670 NT NT
EXC-TP15 SOUTH (4ft) NT 71 NT NT
EXC-TP15 EAST (4ft) NT 240 NT NT
EXC-TP15 WEST (4ft) NT 110 NT NT
EXC-TP15 BOTTOM (5ft) NT 80 NT NT
EXC-TP(F7) NORTH (4ft) NT 6.3 NT NT
EXC-TP(F7) SOUTH (4ft) NT 180 NT NT
EXC-TP(F7) EAST (4ft) NT 510 NT NT
EXC-TP(F7) WEST (4ft) NT 260 NT NT
EXC-TP(F7) BOTTOM (5ft) NT 13 NT NT
EXC-TP9 NORTH (6ft) NT 41 NT NT
EXC-TP9 SOUTH (6ft) NT 52 NT NT
EXC-TP9 EAST (6ft) NT 51 NT NT
EXC-TP9 WEST (6ft) NT 130 NT NT
EXC-TP9 BOTTOM (7ft) NT 39 NT NT
EXC-TP4 NORTH (6ft) NT 330 NT NT
EXC-TP4 SOUTH (6ft) NT 420 NT NT
EXC-TP4 EAST (6ft) NT 44 NT NT
EXC-TP4 WEST (6ft) NT 77 NT NT
EXC-TP4 BOTTOM (7ft) NT 120 NT NT
TP4 South at 6ft NT 150 NT NT
TPF7 East at 4ft NT 1100 NT NT
TP15 North at 4ft NT 71 NT NT
TP F7 East Wall 6ft NT 24 NT NT
GA1 4-8 1.5 7.4 ND<0.009 ND<0.013
GA2 4-8 ND<1.5 4 ND<0.009 ND<0.013
GA3 4-8 ND<1.5 ND<2.5 ND<0.009 ND<0.013
GA4 4-8 1.7 19 ND<0.009 ND<0.013
GA5 4-8 ND<1.5 11 ND<0.009 ND<0.013
GA6 8-10 ND<1.5 7.8 ND<0.009 ND<0.013
GA6 8-10 Dup. NT NT ND<0.009 ND<0.013
GA7 1.6 3.9 ND<0.009 ND<0.013
GA7 Dup. NT NT NT NT
GA8 ND<1.5 5 ND<0.009 ND<0.013
GA8 Dup. NT NT ND<0.009 ND<0.013
GA9 ND<1.5 3.9 ND<0.009 ND<0.013
GA-12 ND<1.5 3.5 ND<0.009 ND<0.013
EA-9 Stockpile 2.2 26 ND<0.009 ND<0.013
EA-9 Stockpile Dup. 1.8 27 NT NT
GA-13 1.5 4.8 ND<0.009 ND<0.013
GA-13 Dup. NT NT NT NT
GA 14-4 1.7 45 ND<0.009 ND<0.013
GA 14-7 2.3 6.3 ND<0.009 ND<0.013
GA 15-4 2.4 200 ND<0.009 ND<0.013
GA 15-6 2.9 17 ND<0.009 ND<0.013
GA 16-6 2.1 7.7 ND<0.009 ND<0.013
GA 17-7 ND<1.5 6.2 ND<0.009 ND<0.013
EA-8 Composite ND<1.5 3.7 ND<0.009 ND<0.013

Sample ID and Depth (feet)Sampling Objective
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TABLE 4
SUMMARY OF ARSENIC LEAD IN SOIL SAMPLES

POST-REMEDIATION CONFIRMATION SAMPLING
PARCEL C - SOUTH REMEDIAL ACTION REPORT

NAUGATUCK, CT
Page 2 of 3

Arsenic Lead SPLP Arsenic SPLP Lead

mg/kg mg/kg mg/l mg/lSample ID and Depth (feet)Sampling Objective
Conf1 5ft NT 730 NT 0.21
Conf1 5ft Dup. NT NT NT 0.21
Conf2 5.5ft NT 39 NT ND<0.013
Conf3 5.5ft NT 190 NT 0.044
Conf4 6ft NT 270 NT 0.099
Conf5 6ft NT 120 NT 0.067
Conf 6 6ft NT 96 NT 0.029
Conf 7 8ft NT 67 NT ND<0.013
Conf8 7ft NT 160 NT ND<0.013
Conf8 7ft Dup. NT NT NT ND<0.013
Conf9 8ft NT 160 NT 0.13
12EXC-CEN 12ft NT 83 NT ND<0.013
12EXC-NE 12ft NT 17 NT ND<0.013
12EXC-NE 12ft Dup. NT 19 NT NT
12EXC-NW 12ft NT 11 NT ND<0.013
12EXC-SE 12ft NT 180 NT 0.077
12EXC-SW 12ft NT 76 NT ND<0.013
12EXC-SW 12ft Dup. NT NT NT ND<0.013
TRS-1 NT 410 NT 0.14
TRS-2 NT 260 NT 0.042
TRS-3 NT 180 NT ND<0.013
TRS-4 NT 240 NT ND<0.013
TRS-5 NT 10 NT ND<0.013
TRS-5 Dup. NT NT NT ND<0.013
TRS-10 4ft NT 170 NT ND<0.013
TRS-11 4ft NT 260 NT 0.02
TRS-12 6ft NT 13 NT ND<0.013
TRS-13 6ft NT 92 NT ND<0.013
TRS-14 6ft NT 110 NT ND<0.013
TRS-14 6ft Dup. NT NT NT ND<0.013
TRS-8 4ft NT 180 NT 0.02
TRS-8 4ft Dup. NT 170 NT NT
TRS-9 4ft NT 290 NT ND<0.013
TRS-10A 5ft NT 15 NT ND<0.013
TRS-9A 6ft NT 480 NT ND<0.013
TRS-1A NT 570 NT 0.075
TRS-9A NT 43 NT 0.014
CONF 14 at 8ftbg NT 1300 NT 0.51
CONF 17 at 8ftbg NT 3.9 NT ND<0.013
CONF 17 at 8ftbg Dup. NT NT NT ND<0.013
CONF 18 at 8ftbg NT 15 NT 0.016
CONF 19 at 8ftbg NT 3.3 NT ND<0.013
CONF 20 at 8ftbg NT 59 NT 0.045
CONF 20 at 8ftbg Dup. NT 73 NT NT
Conf 14B 9ft NT 2500 NT 0.46
TRS 1B NT 250 NT 0.027
Conf 21 8ft NT 120 NT ND<0.013
Conf 22 8ft NT 3.6 NT ND<0.013
Conf 22 8ft Dup. NT ND<0.013 NT NT
Conf 14C NT 42 NT ND<0.013
CONF31 8ft ND<1.5 37 ND<0.009 ND<0.013
CONF32 8ft ND<1.5 4 ND<0.009 ND<0.013
Conf33 4ft NT 12 NT ND<0.013
Conf33 4ft Dup. NT NT NT ND<0.013
Conf 34 4ft NT 190 NT 0.089
Conf 35 4ft NT 14 NT ND<0.013
Conf 35 4ft Dup. NT NT NT ND<0.013
Conf 36 4ft NT 55 NT ND<0.013
Conf 36 4ft Dup. NT 42 NT NT
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TABLE 4
SUMMARY OF ARSENIC LEAD IN SOIL SAMPLES

POST-REMEDIATION CONFIRMATION SAMPLING
PARCEL C - SOUTH REMEDIAL ACTION REPORT

NAUGATUCK, CT
Page 3 of 3

Arsenic Lead SPLP Arsenic SPLP Lead

mg/kg mg/kg mg/l mg/lSample ID and Depth (feet)Sampling Objective

Conf 37 4ft NT 40 NT ND<0.013

Conf 37 4ft Dup. NT NT NT ND<0.013
Conf 38 4ft NT 30 NT ND<0.013
Conf 39 5.5ft NT 14 NT ND<0.013
Conf 40 6ft NT 48 NT 0.02
Conf 40 6ft Dup. NT 46 NT
Conf 41 6ft NT 48 NT ND<0.013
Conf 41 6ft Dup. NT 45 NT
Conf 42 6ft NT 15 NT ND<0.013
Conf 11 10ft NT 93 NT ND<0.013
CONF 12 6ft NT 23 NT ND<0.013
Conf 1A 6ft NT 100 NT NT
CONF 3A 6ft NT NT NT NT
CONF 8A 7ft NT NT NT NT
CONF10 9ft NT 22 NT ND<0.013
Conf13 8ft NT 40 NT ND<0.013
UST Bottom 7ft NT 57 NT NT
Eastway 1 5ft NT 190 NT 0.069
North Wall 1 6ft NT 120 NT ND<0.013
North Wall 1 6ft Dup. NT NT NT ND<0.013
East Wall 2 8ft NT 3 NT ND<0.013
TRS-6 Sidewall NT 260 NT 0.14
TRS-7 Sidewall NT 240 NT 0.044
TRS-7 Sidewall Dup. NT NT NT NT
TRS South Wall 15 5f NT 7.70 NT ND<0.013
TRS South Wall 16 5f NT 6.50 NT ND<0.013
TRS South Wall 16 5f Dup. NT NT NT NT
CONF 15SW at 3ftbg NT 4.3 NT ND<0.013
CONF 16SW at 3ftbg NT 52 NT 0.039
West Wall 1 5ft NT 20 NT ND<0.013
West Wall 2 6ft 2.1 6.5 ND<0.009 ND<0.013
West Wall 2 6ft Dup. 2.2 5.6 NT NT
Bldg 25 SW-1 2ft NT 400 NT 0.2
Bldg 25 SW-2 2ft NT 6.4 NT ND<0.013
East Wall 3 8.5ft NT 5 NT ND<0.013
East Wall 4 9ft 2.2 19 ND<0.009 0.03
North Wall 2 6ft NT 730 NT ND<0.013

OFFSITE DISPOSAL Area 12 2.7 120 NT NT

Brick Vault Oily Sludge 29 6100 NT NT
Brick Vault Oily Slu Dil. NT NT NT NT
Brick and Soil Comp NT NT NT NT
SB-East 1 0-5ft NT 13 NT 0.014
SB-East 1 0-5ft Dup. NT NT NT 0.015
SB-East 1 5-10ft NT 130 NT 0.084
ASH SP 4.9 1100 NT NT
Petroleum SP 3.3 130 NT NT
Petroleum SP Dil. NT NT NT NT
R-DEC 10 400 NE NE
I/C-DEC 10 1000 NE NE
GB-PMC NE NE 0.1 0.15

Legend:  
ND = Not Detected  
NT =  Not Tested  
R-DEC = Residential Direct Exposure
I/C-DEC = Industrial/Commercial Direct Exposure Criteria
GB-PMC = GB Pollutant Mobility Criteria

1100 = Result Exceeds R-DEC and/or GB-PMC RSR Criteria

Notes:

1. Samples obtained by GeoDesign, Inc and analyzed by Complete Environmental Testing (CET) of Stratford, CT.
   Samples were preserved in accordance with CTDEEP guidance
2. Remediation Standards obtained from Regulations for Connecticut State Agencies Section 22a-133k-2.
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ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg mg/kg
SS-1A 5/3/2010 ND<353 ND<353 ND<353 430.00 1900.00 1900.00 1900.00 1500.00 850.00 ND<353 ND<353 370.00 1800.00 390.00 ND<353 ND<353 ND<353 3300.00 ND<353 1200.00 ND<353 ND<353 1300.00 ND<353 3000.00 130.00

SS-1A-1 5/6/2010 ND<349 ND<349 ND<349 430.00 1700.00 1700.00 1900.00 1400.00 790.00 ND<349 ND<349 490.00 1600.00 350.00 ND<349 ND<349 820.00 3200.00 ND<349 1300.00 ND<349 ND<349 1400.00 ND<349 2900.00 NT
SS-1A-2 5/10/2010 ND<349 ND<349 ND<349 440.00 1700.00 1600.00 1600.00 1200.00 720.00 ND<349 ND<349 410.00 1500.00 ND<349 ND<349 ND<349 ND<349 3000.00 ND<349 900.00 ND<349 ND<349 1500.00 ND<349 2700.00 NT
SS-1B 5/3/2010 ND<358 ND<358 ND<358 420.00 2100.00 2100.00 2100.00 1700.00 950.00 ND<358 ND<358 370.00 2000.00 420.00 ND<358 ND<358 ND<358 3500.00 ND<358 1400.00 ND<358 ND<358 1400.00 ND<358 3100.00 170.00

SS-1B Dup. 5/3/2010 ND<358 ND<358 ND<358 900.00 2600.00 2300.00 2400.00 1700.00 1100.00 ND<358 ND<358 840.00 2400.00 450.00 ND<358 ND<358 ND<358 5500.00 ND<358 1500.00 ND<358 ND<358 3700.00 ND<358 4600.00 NT
SS-2A 5/5/2010 ND<341 ND<341 ND<341 ND<341 980.00 1000.00 1100.00 800.00 490.00 ND<341 ND<341 ND<341 1000.00 ND<341 ND<341 ND<341 ND<341 1600.00 ND<341 750.00 ND<341 ND<341 700.00 ND<341 1400.00 75.00
SS-2B 5/5/2010 ND<353 ND<353 ND<353 410.00 1700.00 1600.00 1800.00 1100.00 800.00 ND<353 ND<353 ND<353 1600.00 ND<353 ND<353 ND<353 ND<353 3000.00 ND<353 1200.00 ND<353 ND<353 1300.00 ND<353 2500.00 85.00
SS-3A 5/6/2010 ND<345 ND<345 ND<345 420.00 1800.00 1700.00 1900.00 850.00 900.00 ND<345 ND<345 ND<345 1700.00 ND<345 ND<345 ND<345 ND<345 3400.00 ND<345 920.00 ND<345 ND<345 1300.00 ND<345 3000.00 230.00
SS-3B 5/6/2010 ND<353 ND<353 ND<353 480.00 2300.00 2100.00 2400.00 1000.00 1200.00 ND<353 ND<353 ND<353 2200.00 ND<353 ND<353 ND<353 ND<353 4200.00 ND<353 1100.00 ND<353 ND<353 1500.00 ND<353 3800.00 190.00
SS-4A 5/10/2010 ND<345 ND<345 ND<345 420.00 1500.00 1500.00 1500.00 1200.00 720.00 ND<345 ND<345 ND<345 1400.00 ND<345 ND<345 ND<345 ND<345 3000.00 ND<345 980.00 ND<345 ND<345 1300.00 ND<345 2700.00 230.00
SS-4B 5/10/2010 ND<345 ND<345 ND<345 ND<345 1300.00 1200.00 1300.00 1000.00 650.00 ND<345 ND<345 ND<345 1200.00 ND<345 ND<345 ND<345 ND<345 2400.00 ND<345 810.00 ND<345 ND<345 1200.00 ND<345 2100.00 340.00
SS-5A 5/11/2010 ND<353 500.00 ND<353 870.00 3000.00 2700.00 2700.00 1700.00 1300.00 ND<353 ND<353 360.00 2700.00 520.00 ND<353 ND<353 ND<353 6400.00 ND<353 1700.00 ND<353 ND<353 3100.00 ND<353 5600.00 320.00
SS-5B 5/11/2010 ND<353 ND<353 ND<353 530.00 2100.00 2000.00 2000.00 1300.00 950.00 ND<353 ND<353 ND<353 1900.00 380.00 ND<353 ND<353 ND<353 4100.00 ND<353 1300.00 ND<353 ND<353 1700.00 ND<353 3600.00 260.00

Untreated 5/17/2010 ND<338 ND<338 ND<338 ND<338 1900.00 1700.00 1800.00 1200.00 860.00 ND<338 ND<338 ND<338 1700.00 350.00 ND<338 ND<338 ND<338 2700.00 ND<338 1000.00 ND<338 ND<338 910.00 ND<338 2400.00 180.00
T-4 Control 5/21/2010 ND<366 ND<366 ND<366 400.00 1400.00 1100.00 1200.00 750.00 570.00 ND<366 ND<366 ND<366 1300.00 ND<366 ND<366 ND<366 ND<366 3100.00 ND<366 750.00 ND<366 ND<366 1200.00 ND<366 2200.00 NT
T-4 Regenox 5/21/2010 ND<484 ND<484 ND<484 ND<484 1000.00 900.00 970.00 650.00 ND<484 ND<484 ND<484 ND<484 950.00 ND<484 ND<484 ND<484 ND<484 1700.00 ND<484 600.00 ND<484 ND<484 690.00 ND<484 1500.00 NT

T-4 Regenox-Surfacta 5/21/2010 ND<375 ND<375 ND<375 ND<375 910.00 780.00 830.00 540.00 380.00 ND<375 ND<375 ND<375 840.00 ND<375 ND<375 ND<375 ND<375 1500.00 ND<375 450.00 ND<375 ND<375 780.00 ND<375 1300.00 NT
SS-1 T-15 Control 6/1/2010 530.00 ND<380 ND<380 1400.00 3600.00 3400.00 3900.00 2800.00 1500.00 ND<380 ND<380 1700.00 3400.00 570.00 380.00 ND<380 ND<380 7900.00 580.00 2500.00 ND<380 500.00 5900.00 ND<380 6000.00 NT
SS-1 T-15 Regenox 6/1/2010 ND<435 ND<435 ND<435 ND<435 1400.00 1300.00 1500.00 1000.00 590.00 ND<435 ND<435 ND<435 1300.00 ND<435 ND<435 ND<435 ND<435 2800.00 ND<435 840.00 ND<435 ND<435 1100.00 ND<435 2400.00 NT

SS-1 T-15 Regenox an 6/1/2010 ND<390 ND<390 ND<390 ND<390 1200.00 1100.00 1200.00 870.00 500.00 ND<390 ND<390 ND<390 1000.00 ND<390 ND<390 ND<390 ND<390 2300.00 ND<390 730.00 ND<390 ND<390 930.00 ND<390 2000.00 NT
BT-2 1 6/7/2010 ND<400 ND<400 ND<400 ND<400 1900.00 1900.00 2200.00 1300.00 910.00 ND<400 ND<400 ND<400 1700.00 ND<400 ND<400 ND<400 ND<400 3300.00 ND<400 1200.00 ND<400 ND<400 1200.00 ND<400 2800.00 NT

BT-2 1 DUP 6/7/2010 ND<395 ND<395 ND<395 ND<395 1400.00 1300.00 1500.00 860.00 620.00 ND<395 ND<395 ND<395 1200.00 ND<395 ND<395 ND<395 ND<395 2700.00 ND<395 810.00 ND<395 ND<395 1200.00 ND<395 2300.00 NT
BT-2 2 6/7/2010 ND<406 ND<406 ND<406 ND<406 1300.00 1300.00 1500.00 870.00 610.00 ND<406 ND<406 ND<406 1200.00 ND<406 ND<406 ND<406 ND<406 2500.00 ND<406 750.00 ND<406 ND<406 1100.00 ND<406 2100.00 NT

BT-2 2 DUP 6/7/2010 ND<400 ND<400 ND<400 ND<400 1500.00 1400.00 1500.00 850.00 630.00 ND<400 ND<400 ND<400 1300.00 ND<400 ND<400 ND<400 ND<400 2700.00 ND<400 760.00 ND<400 ND<400 1100.00 ND<400 2300.00 NT
BT-2 3 6/7/2010 ND<390 ND<390 ND<390 ND<390 1200.00 1100.00 1300.00 710.00 520.00 ND<390 ND<390 ND<390 1100.00 ND<390 ND<390 ND<390 ND<390 2100.00 ND<390 630.00 ND<390 ND<390 720.00 ND<390 1900.00 NT

BT-2 3 DUP 6/7/2010 ND<385 ND<385 ND<385 ND<385 1500.00 1300.00 1500.00 770.00 630.00 ND<385 ND<385 ND<385 1300.00 ND<385 ND<385 ND<385 ND<385 2800.00 ND<385 720.00 ND<385 ND<385 860.00 ND<385 2500.00 NT
BT-2 4 6/7/2010 ND<395 ND<395 ND<395 ND<395 1000.00 1100.00 1200.00 740.00 480.00 ND<395 ND<395 ND<395 950.00 ND<395 ND<395 ND<395 ND<395 1900.00 ND<395 630.00 ND<395 ND<395 590.00 ND<395 1600.00 NT

BT-2 4 DUP 6/7/2010 ND<400 ND<400 ND<400 480.00 2500.00 2500.00 2900.00 1400.00 1200.00 ND<400 ND<400 ND<400 2300.00 ND<400 ND<400 ND<400 ND<400 5600.00 ND<400 1300.00 ND<400 ND<400 1700.00 ND<400 4800.00 NT
TP1 T=8 8/2/2010 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<385 ND<65
TP2 T=8 8/2/2010 ND<375 ND<375 ND<375 ND<375 420.00 570.00 620.00 430.00 ND<375 ND<375 ND<375 ND<375 390.00 ND<375 ND<375 ND<375 ND<375 390.00 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<375 ND<63
TP3 T=8 8/2/2010 ND<385 ND<385 ND<385 ND<385 420.00 450.00 450.00 ND<385 ND<385 ND<385 ND<385 ND<385 420.00 ND<385 ND<385 ND<385 ND<385 790.00 ND<385 ND<385 ND<385 ND<385 570.00 ND<385 670.00 ND<65
TP4 T=8 8/2/2010 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 440.00 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 78.00
TP5 T=8 8/2/2010 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 600.00 560.00 ND<417 ND<417 ND<417 ND<417 ND<417 ND<417 480.00 ND<70
Pile A-1 11/1/2010 ND<345 ND<345 ND<345 ND<345 890.00 1200.00 1400.00 1100.00 520.00 ND<345 ND<345 ND<345 700.00 ND<345 ND<345 ND<345 ND<345 1300.00 ND<345 920.00 ND<345 ND<345 650.00 ND<345 1100.00 ND<58
Pile A-2 11/1/2010 ND<353 ND<353 ND<353 ND<353 950.00 1300.00 1500.00 1000.00 590.00 ND<353 ND<353 ND<353 770.00 ND<353 ND<353 ND<353 ND<353 1300.00 ND<353 970.00 ND<353 ND<353 720.00 ND<353 1200.00 ND<59
Pile B-1 11/1/2010 ND<353 ND<353 ND<353 ND<353 1000.00 1300.00 1400.00 940.00 550.00 ND<353 ND<353 ND<353 780.00 ND<353 ND<353 ND<353 ND<353 1600.00 ND<353 900.00 ND<353 ND<353 1300.00 ND<353 1300.00 ND<59
Pile B-2 11/1/2010 ND<358 ND<358 ND<358 ND<358 730.00 970.00 1100.00 750.00 490.00 ND<358 ND<358 ND<358 580.00 ND<358 ND<358 ND<358 ND<358 1100.00 ND<358 650.00 ND<358 ND<358 480.00 ND<358 910.00 ND<60

Pile D,E-1 11/1/2010 ND<349 ND<349 ND<349 ND<349 800.00 1100.00 1200.00 740.00 530.00 ND<349 ND<349 ND<349 650.00 ND<349 ND<349 ND<349 2300.00 1100.00 ND<349 700.00 ND<349 ND<349 460.00 ND<349 910.00 ND<59
Pile D,E-2 11/1/2010 ND<349 ND<349 ND<349 ND<349 1100.00 1400.00 1600.00 960.00 640.00 ND<349 ND<349 ND<349 850.00 ND<349 ND<349 ND<349 ND<349 1500.00 ND<349 910.00 ND<349 ND<349 670.00 ND<349 1300.00 ND<59

Treated Center 11/8/2010 ND<358 ND<358 ND<358 ND<358 980.00 980.00 1300.00 360.00 520.00 ND<358 ND<358 ND<358 930.00 ND<358 ND<358 ND<358 ND<358 1900.00 ND<358 ND<358 ND<358 ND<358 880.00 ND<358 1700.00 NT
Treated N 11/8/2010 ND<345 ND<345 ND<345 ND<345 640.00 650.00 840.00 ND<345 ND<345 ND<345 ND<345 ND<345 620.00 ND<345 ND<345 ND<345 ND<345 1300.00 ND<345 ND<345 ND<345 ND<345 580.00 ND<345 1100.00 NT

Treated NE 11/8/2010 ND<362 ND<362 ND<362 ND<362 550.00 590.00 750.00 ND<362 ND<362 ND<362 ND<362 ND<362 540.00 ND<362 ND<362 ND<362 ND<362 1100.00 ND<362 ND<362 ND<362 ND<362 410.00 ND<362 1000.00 NT
Treated NW 11/8/2010 ND<358 ND<358 ND<358 ND<358 720.00 810.00 1000.00 ND<358 420.00 ND<358 ND<358 ND<358 720.00 ND<358 ND<358 ND<358 ND<358 1400.00 ND<358 ND<358 ND<358 ND<358 460.00 ND<358 1300.00 NT
Treated SE 11/8/2010 ND<353 ND<353 ND<353 ND<353 800.00 880.00 1100.00 400.00 450.00 ND<353 ND<353 ND<353 800.00 ND<353 ND<353 ND<353 ND<353 1600.00 ND<353 ND<353 ND<353 ND<353 620.00 ND<353 1400.00 NT
Treated SW 11/8/2010 ND<353 ND<353 ND<353 ND<353 710.00 710.00 910.00 ND<353 370.00 ND<353 ND<353 ND<353 680.00 ND<353 ND<353 ND<353 ND<353 1400.00 ND<353 ND<353 ND<353 ND<353 550.00 ND<353 1200.00 NT

R-DEC --- 1000000 1000000 107000 1000000 1000 1000 1000 1000000 8400 1000000 1000000 NE 84000 1000 270000 1000000 1000000 1000000 1000000 1000 474000 1000000 1000000 1000000 1000000 500
I/C-DEC --- 2500000 2500000 NE 2500000 7800 1000 7800 2500000 78000 2500000 2500000 NE 780000 1000 2500000 1000000 2500000 2500000 2500000 7800 2500000 2500000 2500000 2500000 2500000 2500
GB-PMC --- 84000 84000 1200 400000 1000 1000 1000 42000 1000 10000000 NE NE 1000 1000 5600 1100000 140000 56000 56000 1000 9800 56000 40000 860000 40000 2500

Notes:
R-DEC = Residential Direct Exposure Criteria 1. Samples obtained by GeoDesign, Inc and analyzed by Complete Environmental Testing (CET) of Stratford, CT. Samples were preserved in accordance with CTDEEP guidance
I/C-DEC = Industrial / Commercial Direct Exposure Criteria 2. Remediation Standards obtained from Regulations for Connecticut State Agencies Section 22a-133k-2.
GB-PMC = GB Pollutant Mobility Criteria 3. Bold valves indicate an exceedance of remedial standards.
ND = Not Detected 4. For test pits, ash is based upon visual observation with naked eye.  For stockpiles, ash presence was confirmed with scanning electron microscopy.
NT = Not Tested

Legend:
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Photograph No. 1: View looking to the north 
at In-Situ Chemical Oxidation (ISCO) injection 
area. ISCO injections were performed by Zebra 
Environmental Corporation of Albany, NY.  
Slurry was injected to oxidize chlorinated 
volatile organic compounds in-situ. 

 
 
 
 
 
 
Photograph No. 2: View looking to the north 
at Zebra injecting ISCO chemicals to 
subsurface.   Water Street is in the background. 
 

 
 
 
 
 
 
 
Photograph No. 3: View of ISCO monitoring 
in monitoring well MW-1 located in the 
northeast corner of Parcel C. This well had 
shown historical exceedances of vinyl chloride 
above remedial standards.   
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Photograph No. 4: Remedial excavation and 
Ex-Situ Chemical Oxidation (ESCO) treatment 
was conducted by Manafort Brothers Inc. 
(MBI) of Plainville, CT.  

 
 
 
 
Photograph No. 5: View from Town Hall 
Parking Garage looking northeast at the soil 
treatment / staging area. The treatment area 
was constructed on a geomembrane liner for 
containment purposes.  The liner was covered 
with approximately one-foot of clean imported 
soil and surrounded by hay bales.  Oxidation 
chemicals (Regenox Part A, Regenox Part B, 
and hydrogen peroxide) were stored in the 
brown storage boxes (additional storage box 
not shown in photo). 
 

 
 
 
 
 
 
 
Photograph No. 6: Looking northeast at 
buried brick structures encountered along 
Water Street. The top of the brick structures 
was at 5 feet below grade (fbg).  This area was 
excavated to approximately 15 fbg to remove 
petroleum impacted soil. 
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Photograph No. 7: View of MBI excavating 
brick structures and contaminated soil along 
Water Street. 
 

 
 
 
 
 
 
 
Photograph No. 9: MBI screened onsite soils 
with a soil screener. Soil was screened to 
approximately 3-inch minus material before 
treatment with ESCO processes. 
 

 
 
 
 
 

 

 
 
 
 
 
 
Photograph No. 8: View of a covered 
stockpile following the first phase of ESCO 
remediation. 
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Photograph No. 10: View of the soil 
treatment/staging area looking northwest. Refer 
to Figure 8 in Appendix 1 for detail description 
of treatment system. 

 
 
 
 
Photograph No. 11: View looking north at an 
exposed section of the historical raceway. The 
approximate location of the raceway can be 
seen on Figure 2 in Appendix 1. The raceway 
was constructed of fieldstone blocks and was 
connected to a 36-inch RCP storm drainage 
pipe.  The raceway structure was removed by 
remedial excavation.  
 

 
 
 
 
 
 
 
Photograph No. 12: MBI using a hoe ram to 
break large sections of concrete/brick 
structures into manageable pieces before 
crushing. Clean (no visually stained) crushed 
material was used as clean fill. 
 

 
 
 
 
 

 



GeoDesign, Inc. 

 
 

Remedial Action Report - Parcel C - South 
Naugatuck, CT 

File No.  3101-4.1 
Page 5 of 12 

 
 
Photograph No. 13: Typical view of crushing 
activities. Clean (no visually stained) oversized 
rock, cement and brick material was crushed to 
approximately 5-inch minus material. 

 
 
 
 
 
 
Photograph No. 14: View looking southeast at 
an area of buried rubber material encountered 
in the eastern portion of the site.  The 
approximate location of the buried rubber is 
shown on Figure 6 in Appendix 1. 
 

 
 
 
 
 
 
 
Photograph No. 15: View of wooden timber 
platform uncovered in rubber excavation area.  
The wooden platform was located at 
approximately 8 feet below grade (fbg). 
Additional rubber was observed under this 
structure to approximately 17 fbg.  
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Photograph No. 16: MBI excavated rubber 
material and contaminated soil in rubber 
excavation area.   

 
 
 
 
 
 
 
Photograph No. 18: MBI using an excavator 
to load rubber and contaminated soil for off-
site disposal. Approximately 551 tons of rubber 
and contaminated soil were transported and 
disposed of at the Upton Landfill in Upton 
Massachusetts. 

 
 
 
 
 

 

 
 
 
 
 
Photograph No. 17: View looking north at the 
rubber excavation area. Fieldstone walls 
surrounded this excavation which measured 
approximately 30 ft by 36 ft by 17 ft in depth. 
A wooden timber floor was encountered at 17 
fbg and was not removed. 
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Photograph No. 19: MBI placed 
approximately 214 cubic yards of crushed rock 
in the rubber pit excavation. 

 
 
 
Photograph No. 20: Looking east at rubber pit 
excavation area. MBI placed filter fabric over 
the crushed rock fill. MBI placed and 
compacted screened “untreatable” soil in this 
area.  Outside of the proposed garage area (see 
Figure 6) clean soil was placed to four feet 
below grade.  The contaminated soils within 
the proposed garage area (see Figure 6) will be 
capped in the future to render it 
“environmentally isolated and inaccessible” as 
defined by the Remediation Standard 
Regulations. 
 

 
 
 
 
 
 
Photograph No. 21: MBI excavated petroleum 
stained soil to a depth of 15 fbg along Water 
Street to satisfy the Direct Exposure Criteria. 
Contaminated soil continued to the east under 
the sidewalk. The sidewalk contains utilities 
which restricted the removal of additional 
contaminated soils. 
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Photograph No. 22: A former water 
production supply well was encountered in the 
southeast corner of the Site. 

 
 
 
 
 
 
 
Photograph No. 23: MBI removed the well 
and pump.  The well was later closed in place 
by grouting. 
 

 
 
 
 
 
 
 
Photograph No. 24: View of water well after 
well abandonment. The abandonment was 
performed by a licensed well driller from 
American Environmental Assessment 
Corporation of Hartford, Connecticut on May 
10, 2011. 
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Photograph No. 25: Buried concrete pipe 
which contained asbestos pipe insulation was 
encountered in the south-central portion of the 
Site (see Figure 6). 

 
 
 
 
 
 
 
Photograph No. 26: Close up of the asbestos 
wrapped pipe along Maple Street.  
 

 
 
 
 
 
 
 
Photograph No. 27: Typical compaction with 
vibratory roller.  
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Photograph No. 28:  MBI excavated to expose 
clean gravel (natural material) which was 
tested and used as fill in non-ELUR area of the 
Site. 

 
 
 
 
 
 
Photograph No. 29: Excavation of a wooden 
timber structure and petroleum impacted soil 
along Maple Street. This area was excavated to 
approximately 15 fbg to satisfy the Direct 
Exposure Criteria.  
 

 
 
 
 
 
 
 
Photograph No. 30:  Excavation of clean 
gravel material to be used as clean fill 
(foreground) and placement and compaction of 
contaminated soil in an area where an ELUR 
land use restriction will be placed.  

 
 
 
 
 

 

Interface of dark 
contaminated fill and clean 
natural gravel 
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Photograph No. 31:  Placing and compacting 
contaminated fill in garage area which will be 
subject to an ELUR. 

 
 
 
 
 
 
 
Photograph No. 32:  Excavation between 
Maple St. and Building 25. 

 
 

 
 
 
 
 
 
 
 
Photograph No. 33:  Clean fill placed around 
Building 25 at end of remediation project. 
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Photograph No. 34:  View to north of site at 
completion of grading following remedial 
work.  The Site was subsequently hydroseeded 
and a chain link fence installed around the 
proposed garage area.  (Note proposed garage 
location at raised elevation in background.) 

 
 
 
 
 
 
Photograph No. 35: View to the east at 
completion of grading following remedial 
work.  The Site was subsequently hydroseeded 
and a chain link fence installed around the 
proposed garage area.  (Note proposed garage 
location at raised elevation at left of photo.) 
 

 
 
 
 
 
 
 
Photograph No. 36: View to west across 
Water Street following completion of 
earthwork.  The fence delineates an area of 
contaminated fill which will be within the 
footprint of a proposed building or parking 
garage. 
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APPENDIX 4 
 

List of Available Environmental Reports and Correspondence 
 
 
Parcel C – North and South 

 
1. Phase I Environmental Site Assessment, Consulting Environmental Engineers, 

Inc., June 1991 
 
2. Phase II Environmental Site Assessment, Land Tech Remedial, Inc., February 6, 

1996 
 

3. Additional Soil Sampling, Land Tech Remedial, Inc., February 13, 1996  
 

4. Letter from CTDEP to Borough of Naugatuck allowing LEP verification, June 19, 
1997 

 
5. Environmental Condition Assessment Form, Prepared by Borough of Naugatuck, 

June 3, 1997 
 

6. Final Remedial Action Report, Handex, October 21, 1998  
 
Parcel C – South Only 
 

7.  Remedial Action Plan - Southern Portion of Parcel C, Handex, September 15,    
 2005 
 

8.  Parcel C – North Cap Monitoring Report and Parcel C – South Phase III  
 Environmental Site Assessment, GeoDesign, Inc., November 7, 2007 
 

9. Parcel C – North Cap Monitoring and Parcel C – South Groundwater Monitoring  
Report, GeoDesign, Inc., April 8, 2008 
 

           
10. Infiltration Test, Parcel C – South, GeoDesign, Inc., April 9, 2008   

 
11. Pre-Remedial Activities, Parcel C-South, GeoDesign, Inc., December 1, 2008 

 
12. Summary of Field Activities and 1st Round Post-Injection Groundwater 

Monitoring, Authorization Number TA-167, Former Uniroyal Complex Parcel C 
– South, Naugatuck, CT, GeoDesign, Inc., July 28, 2010 
 

13. Summary of Field Activities and 2nd Round Post-Injection Groundwater 
Monitoring, Authorization Number TA-167, Former Uniroyal Complex Parcel C 
– South, Naugatuck, CT, GeoDesign, Inc., January 25, 2011 
 



2 
 

14. Summary of Field Activities and 3rd Round Post-Injection Groundwater 
Monitoring, Temporary Authorization Number TA-167, Former Uniroyal 
Complex Parcel C-South, Naugatuck, CT, GeoDesign, Inc., February 8, 2011 
 

15. Annual Report Post-Injection Groundwater Monitoring, Temporary Authorization 
Number TA-167, Former Uniroyal Complex Parcel-C South, Naugatuck, CT, 
GeoDesign, Inc., June 21, 2011 
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19 Belmont Raod~ Wakefield, MA 01880 ~ TELEPHONE: 781 245-1320 ~ FAX: 781 245-1329                                    
 

mdooley@regenesis.com ~ www.regenesis.com 

 

 
 

Memorandum 

 
To:  Jesse Garuti, Manafort Brothers 
From:  Maureen Dooley 
Date:  April 2, 2009 
RE:  : Full-Scale Application of Regenesis’s Chemical Oxidation Product (RegenOx™) and 
Oxygen Releasing Compound (ORCA®) to Accelerate the Degradation of Hydrocarbons and 
chlorinated hydrocarbons in groundwater at the Borough of Naugatuck Parcel C site, located in 
Naugatuck, CT 

Regenesis has reviewed the information that was provided in the RFP for the Naugatuck Parcel 
C site located in Naugatuck, CT.  In the following sections we will present information on use of 
RegenOx and ORCA, design information and assumptions, and delivery of RegenOx and 
ORCA to the subsurface.  This plan is to address groundwater contamination present in COA 1 
area at the subject site.   

Use of RegenOx™ to Accelerate Contaminant Degradation 

RegenOx™ is a proprietary (patent-applied-for) in situ chemical oxidation process using a solid 
oxidant complex (sodium percarbonate/catalytic formulation) and an activator complex (a 
composition of ferrous salt embedded in a micro-scale catalyst gel).  RegenOx™ with its 
catalytic system has very high activity, capable of treating a very broad range of soil and 
groundwater contaminants including both petroleum hydrocarbons and chlorinated solvents. 
Additionally, RegenOx™ has significant longevity in the subsurface allowing for both the initial 
contaminant degradation and the continued treatment of contaminants desorbing from the 
matrix.  Most importantly, RegenOx, when handled appropriately, is safe and easy to apply to 
the contaminated subsurface without the health and safety concerns and lingering 
environmental issues that  that have become associated with other chemical oxidation 
technologies.  

Use of Advanced formula Oxygen Release Compound (ORC Advanced™) to Accelerate 
Bioremediation  

Advanced formula Oxygen Release Compound (ORC Adv) is a patented formulation of 
phosphate-intercalated calcium peroxide that is a timed-released source of oxygen.  ORC Adv 
releases oxygen in the dissolved-phase when it is hydrated.  Numerous studies have shown 
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that the lack of oxygen can limit the ability of naturally occurring microorganisms (aerobes) to 
degrade certain compounds.  ORC Adv provides terminal electron acceptors to support the 
oxidative biodegradation of many types of aerobically degradable compounds including but not 
limited to:  petroleum-based hydrocarbons (e.g. Toluene) and chlorinated hydrocarbons (e.g. 
Vinyl Chloride).  ORC Adv is manufactured as a fine powder that can be installed in the 
subsurface in the following ways:  (1) mixed with water to form a slurry that can be injected into 
both the saturated and unsaturated zones (2) added as a soil amendment to the backfill material 
used in excavation applications.  The use of oxygen sources such as ORC Adv is recognized as 
a sensible strategy for engineering accelerated bioattenuation at project sites contaminated with 
aerobically degradable compounds.   

Data and Assumptions Used to Design this RegenOx Application  

 
Groundwater Injection:COA1 
 

Treatment Area: 30 feet x 200 feet – includes MW wells MW1, MW2 and GP5 

Treatment thickness: 10 feet – inject from 10ft bgs to 20ft bgs 

 
Groundwater Contaminant Levels 
Historically VC has been observed in wells within the treatment zone above the treatment 
criteria of 1.6ug/L – but was not detected in the latest sampling event March 2008. 

In March 2008 MW1 and MW2 did not have any detections contaminant above detection, 
however historically VC and some PAHs were detected above criteria. 

All individual VOCs and semivolatile compounds were measured at levels below 10ug/L. 

Application Details 

• 60 injection points spaced 10 foot is proposed for groundwater treatment in COA1 Area 

• A blend of RegenOx and ORCA shall be used to address groundwater contamination.  
Regenox is expected to remain active for up to 30 days and the ORA will remain active 
for 9-12 months 

• RegenOx Loading20lbs/ft & ORCA 3lbs/ft 

• Per point:  200lbs RegenOx (100lbs Part A &100lbs Part B)+ 30lbs ORCA 

• Oxidant concentration (as injected): Percarbonate/oxidant strength is 6% 

• Injection Volume:  approximately 22gallons per foot or 220 gallons per injection point 
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• Application rate: injection rates are approximately 1-7gpm depending on how well the 
formation accepts the injection mixture.  It is estimated 6-10 injection points per day may 
be completed, or up to 2200 gallons per day. Up to 10 field days will be required to 
complete the injection program. 

RegenOx™ Delivery to Contaminated Zone 

The chemical oxidant falls within the class of “5.1 oxidants” and should be handled 
accordingly.  Regenesis requests that the client review the MSDS sheets and the 
installation instructions that accompany the chemical oxidant prior to handling and 
injection. 

Direct Push Application 

Chemical oxidant can be applied to the subsurface using direct-push hydraulic equipment.  
Drive rods are pushed to the bottom of the contaminated zone and then the chemical oxidant is 
injected as the rods are withdrawn.  Drive rods with an inner diameter of at least 5/8 of an inch 
should be used to inject the chemical oxidant.  At sites where direct-push is not feasible, auger-
based equipment can be used to deliver chemical oxidant to the subsurface.  Or at sites where 
repeated applications are required, schedule 80 PVC cased re-injection wells can be installed to 
facilitate injection.    

The chemical oxidation slurries used during installation activities have a solids content of 4% to 
6%, but this value may need to be adjusted in the field so that the required mass of chemical 
oxidation can be injected at each location.  For example, less permeable soil types (e.g. clays) 
may require up to 6% chemical oxidation percentage solids content slurry since less volume can 
be injected per location.  If re-injection wells are used a chemical oxidation slurry with a solids 
content of 4% to 7% by weight should be used.  The volume of water per injection location can 
be calculated from the following equation: 

Volume of water (gallons/injection point):  

( )( ) ( )[ ]solidsoxidant chemical %1
solidsoxidant chemical % waterlbs/gal 8.34

lbs/holeoxidant   chemical
−  

In addition to the health and safety precautions that should be followed when working with this 
chemical oxidant, one of the most critical aspects of a successful installation is having a pump 
that can properly install the material in the subsurface.  Typically, the pumps used for these 
types of product applications should have a pumping rate of at least five gallons per minute and 
a pressure rating of at least 800 pounds per square inch (psi).  Pumps that have been effective 
for the injection of RegenOx include the Moyno, and Rupe Pumps. Failing to specify and use 
the appropriate equipment for this type of product installation may increase field time and result 
in improper application of the material.  If you have any questions regarding purchasing, renting 
or specifying a pump for this project please contact the Technical Service Group staff at 
Regenesis. 

Recommended Monitoring Program for RegenOx™ Projects 
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It is assumed that all groundwater monitoring wil be conducted by GeoDesign and is not 
the responsibility of Regenesis/Manafort. 

 In order to validate the effectiveness of the chemical oxidant, we recommend conducting 
monitoring at selected locations.  A baseline round of sampling should be performed to identify 
the groundwater quality prior to the injection of the chemical oxidant.  The following table 
outlines the parameters and methods that should be used to monitor the progress of an oxidant-
based project as well as our recommended monitoring schedule.  
Once the RegenOx phase of the program is complete, quarterly monitoring for 1 year is 
recommended to monitor the progress of the ORCA/bioremediation phase of the project. 

Chemical Oxidation Monitoring Program – Recommended Analyses 

 Analyte Method Baseline 2 weeks, 
4 weeks, 
quarterly 

Field pH, dissolved oxygen 
(DO), 
oxidation/reduc.potential 
(ORP), temperature, 
conductivity 

Meter reading 
taken in flow-
through cell (DO 
can also be 
measured with a 
Hach field test kit) 

X X 

Laboratory Target Contaminant 
Analysis 

 X X 

 



 



Oxygen Release Compound – Advanced (ORC Advanced™) 
MATERIAL SAFETY DATA SHEET (MSDS) 

 
Last Revised:  March 13, 2007 
 

Section 1 - Material Identification 

Supplier: 

  

1011 Calle Sombra 
San Clemente, CA  92673 

Phone: 949.366.8000 

Fax: 949.366.8090 

E-mail: info@regenesis.com

Chemical 
Description: 

A mixture of Calcium OxyHydroxide [CaO(OH)2] and 
Calcium Hydroxide [Ca(OH)2]. 

Chemical Family: Inorganic Chemical 

Trade Name:  
Advanced Formula Oxygen Release Compound 

(ORC Advanced™) 

Chemical Synonyms Calcium Hydroxide Oxide; Calcium Oxide Peroxide 

Product 
Use: 

Used to remediate contaminated soil and groundwater 
(environmental applications) 

Section 2 –  Composition 

CAS No. Chemical  

682334-66-3 Calcium Hydroxide Oxide [CaO(OH)2]   

1305-62-0 Calcium Hydroxide [Ca(OH) 2]  

7758-11-4 Dipotassium Phosphate (HK2O4P)  

7778-77-0 Monopotassium Phosphate (H2KO4P)  

 

 

mailto:info@regenesis.com
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Section 3 – Physical Data 

Form: Powder 

Color: White to Pale Yellow 

Odor: Odorless 

Melting Point: 527 °F (275 °C) – Decomposes 

Boiling Point: Not Applicable (NA) 

Flammability/Flash 
Point: 

NA 

Auto- Flammability: NA 

Vapor Pressure: NA 

Self-Ignition 
Temperature:   

NA 

Thermal 
Decomposition: 

527 °F (275 °C) – Decomposes 

Bulk Density: 0.5 – 0.65 g/ml (Loose Method) 

Solubility: 1.65 g/L @ 68° F (20° C) for calcium hydroxide.   

Viscosity: NA 

pH: 11-13 (saturated solution) 

Explosion Limits % 
by Volume:  

Non-explosive 

Hazardous 
Decomposition 
Products: 

Oxygen, Hydrogen Peroxide, Steam, and Heat 

Hazardous 
Reactions: 

None 
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Section 4 – Reactivity Data 

Stability: Stable under certain conditions (see below). 

Conditions to Avoid: Heat and moisture. 

Incompatibility: 
Acids, bases, salts of heavy metals, reducing agents, and 
flammable substances.     

Hazardous 
Polymerization: 

Does not occur. 

  

Section 5 – Regulations 

TSCA Inventory 
List: 

Listed 

CERCLA Hazardous Substance (40 CFR Part 302) 

Listed Substance: No 

Unlisted Substance: Yes 

Reportable Quantity 
(RQ): 

100 pounds 

Characteristic(s): Ignitibility 

RCRA Waste 
Number: 

D001 

SARA, Title III,  Sections 302/303 (40 CFR Part 355 – Emergency Planning and 
Notification) 

Extremely 
Hazardous 
Substance: 

No 

SARA, Title III, Sections 311/312 (40 CFR Part 370 – Hazardous Chemical 
Reporting:  Community Right-To-Know 

Hazard Category: 
Immediate Health Hazard 

Fire Hazard 

Threshold Planning 
Quantity: 

10,000 pounds 
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Section 5 – Regulations (cont) 

SARA, Title III, Section 313 (40 CFR Part 372 – Toxic Chemical Release 
Reporting:  Community Right-To-Know 

Extremely 
Hazardous 
Substance: 

No 

WHMIS 
Classification: 

C 
Oxidizing Material 
Poisonous and Infectious 
Material 

 D 
Material Causing Other Toxic 
Effects –  
Eye and Skin Irritant 

Canadian Domestic 
Substance List: 

Not Listed 

 

Section 6 – Protective Measures, Storage and Handling 

Technical Protective 
Measures 

 

Storage: 
Keep in tightly closed container.  Store in dry area, protected 
from heat sources and direct sunlight. 

Handling: 

Clean and dry processing pipes and equipment before 
operation.  Never return unused product to the storage 
container.  Keep away from incompatible products.  Containers 
and equipment used to handle this product should be used 
exclusively for this material.  Avoid contact with water or 
humidity.   
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Section 6 – Protective Measures, Storage and Handling (cont) 

Personal Protective Equipment (PPE) 

Engineering 
Controls: 

Calcium Hydroxide 

ACGIH® TLV® (2000) 

5 mg/m3 TWA 

OSHA PEL  

Total dust–15 mg/m3 TWA 

Respirable fraction– 

5 mg/m3 TWA 

NIOSH REL (1994) 

5 mg/m3

Respiratory 
Protection: 

For many conditions, no respiratory protection may be needed; 
however, in dusty or unknown atmospheres use a NIOSH 
approved dust respirator. 

Hand Protection: 
Impervious protective gloves made of nitrile, natural rubbber 
or neoprene. 

Eye Protection: Use chemical safety goggles (dust proof). 

Skin Protection: 
For brief contact, few precautions other than clean clothing are 
needed.  Full body clothing impervious to this material should 
be used during prolonged exposure.   

Other: 

Safety shower and eyewash stations should be present.  
Consultation with an industrial hygienist or safety manager for 
the selection of PPE suitable for working conditions is 
suggested.   

Industrial Hygiene: Avoid contact with skin and eyes. 

Protection Against 
Fire & Explosion: 

NA 

  

Section 7 – Hazards Identification 

Emergency 
Overview: 

Oxidizer – Contact with combustibles may cause a fire.  This 
material decomposes and releases oxygen in a fire.  The 
additional oxygen may intensify the fire. 

Potential Health 
Effects: 

Irritating to the mucous membrane and eyes.  If the product 
splashes in ones face and eyes, treat the eyes first.  Do not dry 
soiled clothing close to an open flame or heat source.  Any 
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clothing that has been contaminated with this product should 
be submerged in water prior to drying. 

Inhalation: 
High concentrations may cause slight nose and throat irritation 
with a cough.  There is risk of sore throat and nose bleeds if 
one is exposed to this material for an extended period of time. 

Eye Contact: 
Severe eye irritation with watering and redness.  There is also 
the risk of serious and/or permanent eye lesions. 

Skin Contact: 
Irritation may occur if one is exposed to this material for 
extended periods. 

Ingestion: Irritation of the mouth and throat with nausea and vomiting. 

  

Section 8 – Measures in Case of Accidents and Fire 

After 
Spillage/Leakage/Gas 
Leakage: 

Collect in suitable containers.  Wash remainder with copious 
quantities of water.   

Extinguishing 
Media: 

See next. 

Suitable: 
Large quantities of water or water spray.  In case of fire in 
close proximity, all means of extinguishing are acceptable.   

Further Information: 

Self contained breathing apparatus or approved gas mask 
should be worn due to small particle size.  Use extinguishing 
media appropriate for surrounding fire.  Apply cooling water to 
sides of transport or storage vessels that are exposed to flames 
until the fire is extinguished.  Do not approach hot vessels that 
contain this product. 

First Aid: 

After contact with skin, wash immediately with plenty of water 
and soap.  In case of contact with eyes, rinse immediately with 
plenty of water and seek medical attention.  Consult an 
opthalmologist in all cases. 

 

Section 8 – Measures in Case of Accidents and Fire 

Eye Contact: 
Flush eyes with running water for 15 minutes, while keeping 
the eyelids wide open.  Consult with an ophthalmologist in all 
cases. 

Inhalation: 
Remove subject from dusty environment.  Consult with a 
physician in case of respiratory symptoms.   
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Ingestion: 
If the victim is conscious, rinse mouth and admnister fresh 
water.  DO NOT induce vomiting.  Consult a physician in all 
cases.   

Skin Contact: 
Wash affected skin with running water.  Remove and clean 
clothing.  Consult with a physician in case of persistent pain or 
redness. 

Special Precautions: 

Evacuate all non-essential personnel.  Intervention should only 
be done by capable personnel that are trained and aware of the 
hazards associated with this product.  When it is safe, 
unaffected product should be moved to safe area. 

Specific Hazards: 

Oxidizing substance.  Oxygen released on exothermic 
decomposition may support combustion.  Confined spaces 
and/or containers may be subject to increased pressure.  If 
product comes into contact with flammables, fire or explosion 
may occur.   

  

Section 9 – Accidental Release Measures 

Precautions: 

Observe the protection methods cited in Section 3.  Avoid 
materials and products that are incompatible with product.  
Immediately notify the appropriate authorities in case of 
reportable discharge (> 100 lbs).   

Cleanup Methods: 

Collect the product with a suitable means of avoiding dust 
formation.  All receiving equipment should be clean, vented, 
dry, labeled and made of material that this product is 
compatible with.  Because of the contamination risk, the 
collected material should be kept in a safe isolated place.  Use 
large quantities of water to clean the impacted area.  See 
Section 12 for disposal methods.   

  

  

  

Section 10 – Information on Toxicology 

Toxicity Data  

Acute Toxicity: 

Oral Route, LD50, rat, > 2,000 mg/kg (powder 50%) 

Dermal Route, LD50, rat, > 2,000 mg/kg (powder 50%) 

Inhalation, LD50, rat, > 5,000 mg/m3 (powder 35%) 

Irritation: Rabbit (eyes), severe irritant 
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Sensitization: No data 

Chronic Toxicity: In vitro, no mutagenic effect (Powder 50%) 

Target Organ 
Effects: 

Eyes and respiratory passages. 

  

Section 11 – Information on Ecology 

Ecology Data  

Acute Exotoxicity: 

10 mg Ca(OH)2/L:  pH = 9.0 

100 mg Ca(OH)2/L:  pH = 10.6 

Fishes, Cyprinus carpio, LC50, 48 hrs, 160 mg/L 

Crustaceans, Daphnia sp., EC50, 24 hours, 25.6 mg/L  

(Powder 16%) 

Mobility: Low Solubility and Mobility 

Abiotic Degradation: 

Water – Slow Hydrolysis.   

Degradation Products:  Calcium Hydroxide 

Water/soil – complexation/precipitation.  Carbonates/sulfates 
present at environmental concentrations. 

Degradation products:  carbonates/sulfates sparingly soluble 

Biotic Degradation: NA (inorganic compound) 

Potential for 
Bioaccumulation:   

NA (ionizable inorganic compound) 

  

  

Section 11 – Information on Ecology (cont) 

Comments: 

Observed effects are related to alkaline properties of the 
product.  Hazard for the environment is limited due to the 
product properties of: 

• No bioaccumulation 

• Weak solubility and precipatation as carbonate or 
sulfate in an aquatic environment. 

Diluted product is rapidly neutralized at environmental pH.   

Further Information: NA 
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Section 12 – Disposal Considerations 

Waste Disposal 
Method: 

Consult current federal, state and local regulations regarding 
the proper disposal of this material and its emptied containers. 

 

Section 13 – Shipping/Transport Information 

D.O.T Shipping 
Name: 

Oxidizing Solid, N.O.S  [A mixture of Calcium OxyHydroxide 
[CaO(OH)2] and Calcium Hydroxide [Ca(OH)2]. 

UN Number: 1479 

Hazard Class: 5.1 

Label(s): 5.1 (Oxidizer) 

Packaging Group: II 

STCC Number: 4918717 

  

Section 14 – Other Information 

HMIS® Rating Health – 2 
Flammability – 0 

Reactivity – 1 
PPE - Required 

HMIS® is a registered trademark of the National Painting and Coating Association. 

NFPA® Rating 
Health – 2 
Flammability – 0 

Reactivity – 1 
OX 

NFPA® is a registered trademark of the National Fire Protection Association.   

Reason for Issue:  Update toxicological and ecological data 

  

Section 15 – Further Information 

The information contained in this document is the best available to the supplier at 
the time of writing, but is provided without warranty of any kind.  Some possible 
hazards have been determined by analogy to similar classes of material.  The items 
in this document are subject to change and clarification as more information 
become available. 

  



 



Regen OX – Part A (Oxidizer Complex) 

Material Safety Data Sheet (MSDS) 

Last Revised:  November 7, 2005  

 

Section 1 – Supplier Information and Material Identification 

Supplier:  

 

 

1011 Calle Sombra 
San Clemente, CA  92673 
Telephone:  949.366.8000 
Fax:  949.366.8090 
E-mail:  info@regenesis.com 

 

  

Chemical Description:   A mixture of sodium percarbonate [2Na2CO3·3H2O2], 
sodium carbonate [Na2CO3], sodium silicate and silica gel. 

Chemical Family: Inorganic Chemicals 

Trade Name: Regen Ox – Part A (Oxidizer Complex) 

Product Use: Used to remediate contaminated soil and groundwater 
(environmental applications) 

  

Section 2 – Chemical Information/Other Designations 

CAS No. Chemical 
15630-89-4 Sodium Percarbonate 
5968-11-6 Sodium Carbonate Monohydrate 
1344-09-8 Silicic Acid, Sodium Salt, Sodium Silicate 
63231-67-4 Silica Gel 
  

Section 3 – Physical Data 

Form: Powder 

Color: White 

Odor: Odorless 

Melting Point: NA 

Boiling Point: NA 

  

  

  



RegenOx – Part A 

J:\Operations\MSDS\Regenox Page 2 

 

Section 3 – Physical Data (cont) 

Flammability/Flash Point: NA 

Vapor Pressure: NA 

Bulk Density: 0.9 – 1.2 g/cm3 

Solubility: Min 14.5g/100g water @ 20 ºC 

Viscosity: NA 

pH (3% solution): ˜  10.5 

Decomposition 
Temperature: 

Self-accelerating decomposition with oxygen release starts 
at 50 ºC. 

  

Section 4 – Reactivity Data 

Stability: Stable under normal conditions 

Conditions to 
Avoid/Incompatibility: 

Acids, bases, salts of heavy metals, reducing agents, and 
flammable substances 

Hazardous Decomposition 
Products: 

Oxygen.  Contamination with many substances will cause 
decomposition.  The rate of decomposition increases with 
increasing temperature and may be very vigorous with 
rapid generation of oxygen and steam. 

  

Section 5 – Regulations 

TSCA Inventory Listed: Yes 

CERCLA Hazardous Substance (40 CFR Part 302) 

Listed Substance: No 

Unlisted Substance: Yes 

SARA, Title III, Sections 313 (40 CFR Part 372) – Toxic Chemical Release Reporting:  
Community Right-To-Know 

Extremely Hazardous 
Substance: 

No 

WHMIS Classification: C, D2B 

Canadian Domestic 
Substance List: 

Appears 
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Section 6 – Protective Measures, Storage and Handling 

Technical Protective Measures 

Storage: Oxidizer.  Store in a cool, well ventilated area away from 
all sources of ignition and out of the direct sunlight.  Store 
in a dry location away from heat and in temperatures less 
than 40 ?C. 

Keep away from incompatible materials and keep lids 
tightly closed.  Do not store in improperly labeled 
containers. 

Protect from moisture.  Do not store near combustible 
materials.  Keep containers well sealed. 

Store separately from reducing materials.  Avoid 
contamination which may lead to decomposition. 

Handling: Avoid contact with eyes, skin and clothing.  Use with 
adequate ventilation. 

Do not swallow.  Avoid breathing vapors, mists or dust.  
Do not eat, drink or smoke in the work area. 

Label containers and keep them tightly closed when not in 
use. 

Wash hands thoroughly after handling. 

Personal Protective Equipment (PPE) 

  

Engineering Controls: General room ventilation is required if used indoors.  Local 
exhaust ventilation, process enclosures or other 
engineering controls may be needed to maintain airborne 
levels below recommended exposure limits.  Avoid 
creating dust or mists.  Maintain adequate ventilation at all 
times.  Do not use in confined areas.  Keep levels below 
recommended exposure limits.  To determine actual 
exposure limits, monitoring should be performed on a 
routine basis.   

Respiratory Protection: For many conditions, no respiratory protection is 
necessary; however, in dusty or unknown conditions or 
when exposures exceed limit values a NIOSH approved 
respirator should be used.   

Hand Protection: Wear chemical resistant gloves (neoprene, rubber, or 
PVC). 
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Section 6 – Protective Measures, Storage and Handling (cont) 

Eye Protection: Wear chemical safety goggles.  A full face shield may be 
worn in lieu of safety goggles. 

Skin Protection: Try to avoid skin contact with this product.  Chemical 
resistant gloves (neoprene, PVC or rubber) and protective 
clothing should be worn during use.   

Other: Eye wash station. 

Protection Against Fire & 
Explosion: 

Product is non-explosive.  In case of fire, evacuate all non-
essential personnel, wear protective clothing and a self-
contained breathing apparatus, stay upwind of fire, and use 
water to spray cool fire-exposed containers. 

  

Section 7 – Hazards Identification 

Potential Health Effects  

Inhalation: Causes irritation to the respiratory tract.  Symptoms may 
include coughing, shortness of breath, and irritations to 
mucous membranes, nose and throat.  

Eye Contact: Causes irritation, redness and pain. 

Skin Contact: Causes slight irritation. 

Ingestion: May be harmful if swallowed (vomiting and diarrhea). 

 

Section 8 – Measures in Case of Accidents and Fire 

After Spillage/Leakage: Eliminate all ignition sources.  Evacuate unprotected 
personnel and never exceed any occupational exposure 
limit.  Shovel or sweep spilt material into plastic bags or 
vented containers for disposal.  Do not return spilled or 
contaminated material to the inventory.  

Extinguishing Media: Water 

First Aid  

Eye Contact: Flush eyes with running water for at least 15 minutes with 
eyelids held open.  Seek a specialist. 

Inhalation: Remove affected person to fresh air.  Seek medical 
attention if the effects persist.  

Ingestion: If the individual is conscious and not convulsing, give two-
four cups of water to dilute the chemical and seek medical 
attention immediately.  Do Not induce vomiting.   
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Section 8 – Measures in Case of Accidents and Fire (cont) 

Skin Contact: Wash affected areas with soap and a mild detergent and 
large amounts of water. 

  

Section 9 – Accidental Release Measures 

Precautions:  

Cleanup Methods: Shovel or sweep spilt material into plastic bags or vented 
containers for disposal.  Do not return spilled or 
contaminated material to the inventory. 

  

Section 10 – Information on Toxicology 

Toxicity Data  

LD50 Oral (rat): 2,400 mg/kg 

LD50 Dermal (rabbit): Min 2,000 mg/kg 

LD50 Inhalation (rat): Min 4,580 mg/kg 

  

Section 11 – Information on Ecology 

Ecology Data  

Ecotoxicological 
Information: 

NA 

 

Section 12 – Disposal Considerations 

Waste Disposal Method  

Waste Treatment: Dispose of in an approved waste facility operated by an 
authorized contactor in compliance with local regulations. 

Package (Pail) Treatment: The empty and clean containers are to be recycled or 
disposed of in conformity with local regulations. 
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Section 13 – Shipping/Transport Information 

D.O.T. Shipping Name: Oxidizing Solid, N.O.S. [A mixture of sodium 
percarbonate [2Na2CO3·3H2O2], sodium carbonate 
[Na2CO3], sodium silicate and silica gel.] 

UN Number: 1479 

Hazard Class: 5.1 

Labels: 5.1 (Oxidizer) 

Packaging Group: III 

  

Section 14 – Other Information 

Health – 1 (slight) Reactivity – 1 (slight) HMIS® Rating 

Flammability – 0 (none) Lab PPE – goggles, gloves, 
and lab coat 

HMIS® is a registered trademark of the National Painting and Coating Association. 

  

Section 15 – Further Information 

The information contained in this document is the best available to the supplier at the 
time of writing, but is provided without warranty of any kind.  Some possible hazards 
have been determined by analogy to similar classes of material.  The items in this 
document are subject to change and clarification as more information become 
available.  This document is intended only as a guide to the appropriate precautionary 
handling of the material by a properly trained person.  Individuals receiving this 
information must exercise their independent judgment in determining its 
appropriateness for a particular purpose.   
 



 



 

1011 CALLE SOMBRA ~ SAN CLEMENTE, CA  92673 ~ TELEPHONE: 949-366-8000 ~ FAX: 949-366-8090                            
 

tech@regenesis.com ~ www.regenesis.com 

  

April 13, 2007 

RegenOx and ORC Advanced Simultaneous Application 

RegenOxTM is a two part chemical oxidant capable of treating a broad range of soil and groundwater 
contaminants.  RegenOx was designed as an easily handled and applied high-contaminant-concentration 
mass reduction technology.  RegenOx is an aggressive fast acting oxidative technology that can be 
coupled with a less aggressive slow release technology like Oxygen Release Compound Advanced (ORC 
Advanced) without negative effects on either products contaminant destructive ability or the aquifer/soil 
geochemistry.   

ORC AdvancedTM is a state-of-the-art innovative product designed to stimulate aerobic bioremediation 
through controlled release of oxygen within the subsurface.  It offers unparalleled, maximum oxygen 
release for periods up to 12 months on a single injection and is specifically designed to minimize oxygen 
waste while maximizing contaminant remediation.  

Preliminary Aquifer Volume Testing 

Prior to application of the RegenOx + ORC Advanced material, it is critical that a clear water injection be 
performed at the site.  The injection a non-reactive (clear water) material at a volume that is 
approximately 25% greater than the anticipated application volume of RegenOx will provide good 
evidence of the aquifers capacity to accept the designed volume of RegenOx + ORC-Advanced.  

RegenOx Solution Mixing Calculation 

RegenOx s a two part product, the RegenOx Part A is an oxidant and the Part B is an activator.  
Depending on the relative aquifer capacity (effective pore volume) of the target zone soil matrix a 
RegenOx solution should be applied as a solution ranging from 3-5% by weight.  The volume of water 
required to make a 3-5% RegenOx solution can be calculated using the formula provided below (a 
detailed discussion on RegenOx Mixing Instructions is attached). 

Volume of water (gallons/vertical foot of injection):  

 ( )( ) ( )[ ]solids_R%1
solids_R % waterlbs/gal 8.34

lbs/footOxidizer RegenOx OxidizeregenOx
OxidizeregenOx

−   

 
Quick Reference Solution Estimates 

• Approximate 3% oxidant solution:  10 lbs of Part A oxidant mixed with 39 gallons of water. 
• Approximate 4% oxidant solution:  10 lbs of Part A oxidant mixed with 29 gallons of water. 
• Approximate 5% oxidant solution:  10 lbs of Part A oxidant mixed with 23 gallons of water. 
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ORC Advanced Solutions Mixing Calculation 

In a traditional ORC Advanced only application a slurry can be mixed at a solids solution ranging from 
15-35% by weight with water. This slurry is well documented in the literature.  For a detailed discussion 
of these techniques please see the ORC/ORC Advanced mixing instructions available on the Regenesis 
website (www.regenesis.com).  
 
For application of ORC-Advanced + RegenOx the RegenOx material solution should be the basis for 
delivery volume calculations. That is, design the application solution based on RegenOx (at 3-5%) and 
then add the desired weight of ORC-A. 
 
RegenOx + ORC-A Solution Mixing & Application 
 
A solution ranging from 3-5% RegenOx solution can be easily mixed directly together with the 
recommended quantity of ORC Advanced and injected simultaneously as described below: 
 
1. Prepare the site specific designed RegenOx Part A solution (3-5% solution). 
 
2. Open the 5-gallon bucket and remove the pre-measured bag of ORC Advanced (each bag contains 25 

lbs of ORC Advanced). 
 
2. Measure and pour the ORC Advanced powder into the previously prepared RegenOx solution.  
 
3. Use an appropriate mixing device to thoroughly mix the ORC Advanced into the RegenOx solution.  

A hand-held drill with a “jiffy mixer” or a stucco mixer on it may be used in conjunction with a small 
paddle to scrape the bottom and sides of the container.  Standard environmental slurry mixers may 
also be used, following the equipment instructions for operation.   

 
4. Transfer the contents of the mixing tank to the pump hopper using a gravity drain or a sump pump. 
 
5. For some types of pumps (e.g. piston pumps), it may be desirable to perform a volume check prior to 

injecting RegenOx/ORC Advanced.  Determining the volume displaced per pump stroke can be 
accomplished in two easy steps. 

 
a) Determine the number of pump strokes needed to deliver 3 gallons of RegenOx/ORC Advanced 

(use a graduated bucket for this) 
 

b) Divide the resulting 3 gallons by the results from the first step to determine the number of gallons 
of RegenOx/ORC Advanced delivered by each pump stroke.  

 
6. Connect the delivery hose to the pump outlet and the delivery sub-assembly.  Circulate 

RegenOx/ORC Advanced through the hose and the delivery sub-assembly to displace air in the hose. 
 
7. Connect the sub-assembly to the drive rod.  After confirming that all of the connections are secure, 

pump the RegenOx/ORC Advanced through the delivery system to displace the water/fluid in the 
rods.   
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8. Slowly withdraw the drive rods.  Commonly RegenOx/ORC Advanced injection progress at 1-foot 

intervals.  However, continuous injection while slowly withdrawing single lengths of drive rod (3 or 4 
feet) is an acceptable option.  The pre-determined volume of RegenOx/ORC Advanced should be 
pumped into the aquifer across the desired treatment interval. 

 
9. Remove one section of the drive rod.  The drive rod may contain some residual RegenOx/ORC 

Advanced solution.  Place the RegenOx/ORC Advanced-filled rod in a clean, empty bucket and allow 
the RegenOx/ORC Advanced to drain.  Eventually, the RegenOx/ORC Advanced should be returned 
to the pump hopper for reuse. 

 
10. Observe any indications of aquifer refusal.  This is typically indicated by a high-pitched squeal in the 

pump’s hydraulic system or (in the case of shallow applications) RegenOx/ORC Advanced 
“surfacing” around the injection rods or previously installed injection points.  At times backpressure 
caused by gassing will impede pump movement.  This can be corrected by bleeding the pressure off 
using a pressure relief/bypass valve (placed inline between the pump discharge and the delivery sub-
assembly) and then resume pumping.  If aquifer acceptance appears to be low, allow enough time for 
the aquifer to equilibrate prior to removing the drive rod. 

 
11. Repeat steps 1 through 11 until treatment of the entire contaminated vertical zone has been achieved.  

It is recommended that the procedure extend to the top of the capillary fringe/smear zone, or to the 
top of the targeted treatment interval. 

 
12. Install an appropriate seal, such as bentonite, above the RegenOx/ORC Advanced material through 

the entire vadose zone.  Prior to emplacing the borehole seal, we recommend placing clean sand in the 
hole to the top of the RegenOx/ORC Advanced treatment zone (especially important in holes that stay 
open).  Bentonite chips or granular bentonite should be placed immediately above the treatment zone, 
followed by a cement/bentonite grout to roughly 0.5 feet below ground surface.  Quick-set concrete 
should then be used as a surface seal.   

 
13. Remove and clean the drive rods as necessary. 
 
14. Finish the borehole at the surface as appropriate (concrete or asphalt cap, if necessary).  We 

recommend a quick set concrete to provide a good surface seal with minimal set up time.  
 
15. A proper borehole and surface seal assures that the RegenOx/ORC Advanced remains properly placed 

and prevents contaminant migration from the surface.  Each borehole should be sealed immediately 
following RegenOx/ORC Advanced application to minimize RegenOx/ORC Advanced surfacing 
during the injection process.  If RegenOx/ORC Advanced continues to “surface” up the direct push 
borehole, an appropriately sized (oversized) disposable drive tip or wood plug/stake can be used to 
plug the hole until the aquifer equilibrates and the RegenOx/ORC Advanced stops surfacing.  If wells 
are used for RegenOx/ORC Advanced injection the injection wells and all nearby groundwater 
monitoring wells should be tightly capped to reduce potential for surfacing through nearby wells.     

 
16. Periodically compare the pre- and post-injection volumes of RegenOx/ORC Advanced in the pump 

hopper using pre-marked volume levels.  Volume level indicators are not on all pump hoppers.  In 
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this case, volume level markings can be temporarily added using known amounts of water and a 
carpenter’s grease pencil (Kiel crayon).  We suggest marking the water levels in 3-gallon increments. 

 
17. Move to the next probe point, repeating steps 1 through 17. We recommend that the next 

RegenOx/ORC Advanced injection point be as far a distance as possible within the treatment zone 
from the previous RegenOx/ORC Advanced injection point. This will further minimize 
RegenOx/ORC Advanced surfacing and short circuiting up an adjacent borehole.   When possible, 
due to the high volumes of liquid being injected, working from the outside of the injection area 
towards the center will limit expansion of the plume.   

 
Pump Information 

Regenesis has evaluated a number of pumps and many are capable of delivering RegenOx™ to the 
subsurface at a sufficient pressure and volumetric rate.  However, even though a number of the evaluated 
pumps may be capable of delivering the RegenOx™ to the subsurface based on adequate pressures and 
delivery rates, each pump has its own set of practical issues that may make it more or less difficult to 
manage in a field setting.   

In general, Regenesis strongly recommends using a pump with a pressure rating of 200 pounds per square 
inch (psi) in sandy soil settings, and 800 psi in silt, clay or weathered bedrock settings.  Any pump under 
consideration should have a minimum delivery rate of 5 gallons per minute (gpm).  A lower gpm rated 
pump may be used; however, they are not recommended due to the amount of time required to inject the 
volume of liquids typically associated with a RegenOx™ injection (i.e. 1,000 lbs of RegenOx™ [500 lbs 
Oxidant/500 lbs Activator] require roughly 1,100 gallons of water to make a 5% Oxidant solution). 

Quite often diaphragm pumps are used for the delivery of chemical oxidants.  Generally, these pumps 
operate pressures from 50-150 psi.  Some of these pumps do not have the pressure head necessary to 
overcome the back pressure encountered in silt and clay lenses.  In these cases the chemical oxidant thus 
ends up being delivered to the surrounding sands (the path of least resistance) and is not delivered to soil 
with residual adsorbed contamination.  The use of a positive displacement pump such as a piston pump or 
a progressing cavity pump is may be superior because these pumps have the pressure necessary to 
overcome the resistance of low permeability soils. NOTE: be aware that application at pressures that are 
too high may over-consolidate the soil and minimize the direct contact of the oxidant.  The key is to inject 
at a rate and pressure that maximizes the radius of influence without causing preferential flow.  This can 
be achieved by injecting at the minimum pressure necessary to overcome the particular pressures 
associated with your site soil conditions.   

Pump Cleaning 

For best results, flush all moving parts and hoses with clean water at the end of the day, flush the injection 
system with a mixture of water and biodegradable cleaner such as Simple Green. Further cleaning and 
decontamination (if necessary due to subsurface conditions) should be performed according to the 
equipment supplier’s standard procedures and local regulatory requirements. 
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Personal Protective Equipment 

Personnel working with or in areas of potential contact with RegenOx/ORC Advanced should be required 
at a minimum to be fitted with modified Level D personal protective equipment: 

• Eye protection – Wear well sealed goggles or a face shield (face shield recommended for full face 
protection) 

• Head – Hard hat when required 
• Respiratory – Use dust respirator approved by NIOSH/MSA 
• Hands – Wear neoprene gloves 
• Feet – Wear steel toe shoes with chemical resistant soles or neoprene boots 
• Clothing – Wear long sleeve shirts and long pant legs.  Consider using a Tyvek® body suit, 

Carhartt® coverall or splash gear 
 

Typical Installation Equipment 

• Direct push rig 
• Drive Rods (typically 1 ½-inch O.D.) & Injection Tooling with fluid deliver sub-assembly 
• Injection Pump rated for 5 gpm @ 200 psi for sandy formations and 800 psi for silt and clay 

formations (Geoprobe DP-800, Yamada, Moyno, Rupe Models 9-1500 and 9-1600, Wilden, etc.) 
• Injection hosing and a pressure relief valve with a bypass 
• Clear hosing between mixing tank/drum and pump 
• Pressure gauges 
• Power drill paint stirrer (3-inch diameter or smaller propeller tip) 
• Plastic bucket lid puller tool/opener tool 
• 5-amp sump pump (such as Little Giant ) and hose 
• Three to four 55-gallon drums or similarly sized mixing tanks for RegenOx and ORC Advanced 

mixing 
• Sand, bentonite chips, granular bentonite, cement, hydraulic cement, and quick-set concrete for 

closing and sealing temporary injection holes  
• Wood plugs or similar for temporarily sealing injection holes prior to grout sealing    
• Access to water 
• Access to electricity 
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 MATERIAL SAFETY DATA SHEET  
 Hydrogen Peroxide (20 to 40%)  

 

   

 MSDS Ref. No.:  7722-84-1-3  
 Date Approved:  06/03/2008 
 Revision No.:  11  

 
 
This document has been prepared to meet the requirements of the U.S. OSHA Hazard Communication 
Standard, 29 CFR 1910.1200 and Canada’s Workplace Hazardous Materials Information System (WHMIS) 
requirements.   

 
 

 1. PRODUCT AND COMPANY IDENTIFICATION 
PRODUCT NAME: Hydrogen Peroxide (20 to 40%)  

ALTERNATE PRODUCT NAME(S): Durox® Reg. & LR 35%, Oxypure® 35%, Standard 27.5 & 35%, 

Super D® 25 & 35, Technical 35%, HTP 35%, OHP 35%, Chlorate 

Grade, 20%, Semiconductor Reg, Seg, RGS, RGS 2, RGS 3, 31%  

GENERAL USE: Durox® 35% Reg. & LR - meets the Food Chemical Codex 

requirements for aseptic packaging and other food related 

applications.   

 

Oxypure® 35% - certified by NSF to meet NSF/ANSI Standard 60 

requirements for drinking water treatment.   

 

Standard 27.5 and 35% - most suitable grade for industrial bleaching, 

processing, pollution abatement and general oxidation reactions.   

 

Semiconductor Reg, Seg, RGS, RGS 2, RGS 3, 31% - conform to 

ACS and Semi Specs. for wafer etching and cleaning, and 

applications requiring low residues.   

 

Super D® 25 and 35% - meets US Pharmacopoeia specifications for 

3% topical solutions when diluted with proper quality water. While 

manufactured to the USP standards for purity and to FMC's 

demanding ISO 9002 quality standards, FMC does not claim that it's 

Hydrogen Peroxide is manufactured in accordance with all 

pharmaceutical cGMP conditions.   

 

Technical 35% - essentially free of inorganic metals suitable for 

chemical synthesis.   

 

HTP 35% - specially formulated for aerospace equipment 

conditioning.   

 

OHP 35% - specially formulated for OHP process, advanced 

oxidation, and activated peroxide applications   

 

Chlorate Grade 20% - specially formulated for use in chlorate 

manufacture or processing.   



Hydrogen Peroxide (20 to 40%) (7722-84-1-3)  Date:   06/03/2008   
 
 

Page 2 of 11 

 
 

MANUFACTURER 
FMC CORPORATION 
FMC Peroxygens 
1735 Market Street 
Philadelphia, PA 19103 
(215) 299-6000 (General Information) 
msdsinfo@fmc.com (Email - General Information) 
 
FMC of Canada Ltd. 
FMC Peroxygens 
PG Pulp Mill Road 
Prince George, BC V2N2S6 
(250) 561-4200 (General Information)  

EMERGENCY TELEPHONE NUMBERS 
(281) 474-8750 (Plant: Pasadena, TX, US - Call Collect) 
(250) 561-4221 (Plant: Prince George, BC, Canada - Call 
Collect) 
(303) 595-9048 (Medical - U.S. - Call Collect) 
 
For leak, fire, spill, or accident emergencies, call: 
(800) 424-9300 (CHEMTREC - U.S.A.) 
(613) 996-6666 (CANUTEC - Canada) 
   

 
 
 

2. HAZARDS IDENTIFICATION 
EMERGENCY OVERVIEW: 
• Clear, colorless, odorless liquid  
• Oxidizer. 
• Contact with combustibles may cause fire. 
• Decomposes yielding oxygen that supports combustion of organic matters and can cause overpressure 

if confined. 
• Corrosive to eyes, nose, throat, lungs and gastrointestinal tract.  

 

POTENTIAL HEALTH EFFECTS:   Corrosive to eyes, nose, throat and lungs.  May cause 
irreversible tissue damage to the eyes including blindness.  May cause skin irritation.   
  

 
 

3. COMPOSITION / INFORMATION ON INGREDIENTS 
 
 

 Chemical Name CAS# Wt.% EC No. EC Class 

 Hydrogen Peroxide 7722-84-1 20 - 40 231-765-0 O, C, Xn; R5- R8-R35-
R20/22 

 Water 7732-18-5 60 - 80 231-791-2 Not classified 
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4. FIRST AID MEASURES 
EYES:  Immediately flush with water for at least 15 minutes, lifting the upper and lower eyelids 
intermittently. See a medical doctor or ophthalmologist immediately.     
  

SKIN: Wash with plenty of soap and water. Get medical attention if irritation occurs and persists.   
 

INGESTION: Rinse mouth with water. Dilute by giving 1 or 2 glasses of water. Do not induce 
vomiting. Never give anything by mouth to an unconscious person. See a medical doctor immediately.   
 

INHALATION: Remove to fresh air. If breathing difficulty or discomfort occurs and persists, 
contact a medical doctor.   
 

NOTES TO MEDICAL DOCTOR: Hydrogen peroxide at these concentrations is a strong 
oxidant. Direct contact with the eye is likely to cause corneal damage especially if not washed immediately. 
Careful ophthalmologic evaluation is recommended and the possibility of local corticosteroid therapy 
should be considered. Because of the likelihood of corrosive effects on the gastrointestinal tract after 
ingestion, and the unlikelihood of systemic effects, attempts at evacuating the stomach via emesis induction 
or gastric lavage should be avoided. There is a remote possibility, however, that a nasogastric or orogastric 
tube may be required for the reduction of severe distension due to gas formation.      
 

 
 

5. FIRE FIGHTING MEASURES 
 

EXTINGUISHING MEDIA:  Flood with water.      
 

FIRE / EXPLOSION HAZARDS:  Product is non-combustible.  On decomposition releases 
oxygen which may intensify fire.    
 

FIRE FIGHTING PROCEDURES:  Any tank or container surrounded by fire should be 
flooded with water for cooling.  Wear full protective clothing and self-contained breathing apparatus.   
 

FLAMMABLE LIMITS:   Non-combustible   
 

SENSITIVITY TO IMPACT:  No data available      
 

SENSITIVITY TO STATIC DISCHARGE:  No data available      
 
 
 

6. ACCIDENTAL RELEASE MEASURES 

RELEASE NOTES:  Dilute with a large volume of water and hold in a pond or diked area until 
hydrogen peroxide decomposes. Hydrogen peroxide may be decomposed by adding sodium metabisulfite 
or sodium sulfite after diluting to about 5%. Dispose according to methods outlined for waste disposal.   
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Combustible materials exposed to hydrogen peroxide should be immediately submerged in or rinsed with 
large amounts of water to ensure that all hydrogen peroxide is removed. Residual hydrogen peroxide that is 
allowed to dry (upon evaporation hydrogen peroxide can concentrate) on organic materials such as paper, 
fabrics, cotton, leather, wood or other combustibles can cause the material to ignite and result in a fire.   

 
 
 

7. HANDLING AND STORAGE  
HANDLING:   Wear chemical splash-type monogoggles and full-face shield, impervious clothing, 
such as rubber, PVC, etc., and rubber or neoprene gloves and shoes. Avoid cotton, wool and leather.  Avoid 
excessive heat and contamination.  Contamination may cause decomposition and generation of oxygen gas 
which could result in high pressures and possible container rupture.  Hydrogen peroxide should be stored 
only in vented containers and transferred only in a prescribed manner (see FMC Technical Bulletins).  
Never return unused hydrogen peroxide to original container, empty drums should be triple rinsed with 
water before discarding.  Utensils used for handling hydrogen peroxide should only be made of glass, 
stainless steel, aluminum or plastic.   
 

STORAGE:   Store drums in cool areas out of direct sunlight and away from combustibles.  For bulk 
storage refer to FMC Technical Bulletins.     
 

COMMENTS:  VENTILATION: Provide mechanical general and/or local exhaust ventilation to 
prevent release of vapor or mist into the work environment.      
 

 
 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION 
EXPOSURE LIMITS  

Chemical Name ACGIH  OSHA  Supplier  

 

Hydrogen Peroxide 
 

 

 

1 ppm  (TWA)   

 

 

1 ppm (PEL)   

1.4 mg/m3 (PEL)   

 

 

 

 
ENGINEERING CONTROLS:   Ventilation should be provided to minimize the release of 
hydrogen peroxide vapors and mists into the work environment.  Spills should be minimized or confined 
immediately to prevent release into the work area.  Remove contaminated clothing immediately and wash 
before reuse.     
 

PERSONAL PROTECTIVE EQUIPMENT 

EYES AND FACE:  Use chemical splash-type monogoggles and a full-face shield made 
of polycarbonate, acetate, polycarbonate/acetate, PETG or thermoplastic.      

RESPIRATORY:  If concentrations in excess of 10 ppm are expected, use NIOSH/DHHS 
approved self-contained breathing apparatus (SCBA), or other approved atmospheric-supplied 
respirator (ASR) equipment (e.g., a full-face airline respirator (ALR)). DO NOT use any form of 
air-purifying respirator (APR) or filtering facepiece (AKA dust mask), especially those containing 
oxidizable sorbants such as activated carbon.      
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PROTECTIVE CLOTHING:  For body protection wear impervious clothing such as 
an approved splash protective suit made of SBR Rubber, PVC (PVC Outershell w/Polyester 
Substrate), Gore-Tex (Polyester trilaminate w/Gore-Tex), or a specialized HAZMAT Splash or 
Protective Suite (Level A, B, or C).  For foot protection, wear approved boots made of NBR, PVC, 
Polyurethane, or neoprene.  Overboots made of Latex or PVC, as well as firefighter boots or 
specialized HAZMAT boots are also permitted.  DO NOT wear any form of boot or overboots 
made of nylon or nylon blends.  DO NOT use cotton, wool or leather, as these materials react 
RAPIDLY with higher concentrations of hydrogen peroxide.  Completely submerge hydrogen 
peroxide contaminated clothing or other materials in water prior to drying.  Residual hydrogen 
peroxide, if allowed to dry on materials such as paper, fabrics, cotton, leather, wood or other 
combustibles can cause the material to ignite and result in a fire.      

GLOVES:  For hand protection, wear approved gloves made of nitrile, PVC, or neoprene.  
DO NOT use cotton, wool or leather for these materials react RAPIDLY with higher 
concentrations of hydrogen peroxide.  Thoroughly rinse the outside of gloves with water prior to 
removal.  Inspect regularly for leaks.      

 
 
 

9. PHYSICAL AND CHEMICAL PROPERTIES 
ODOR: Odorless      

APPEARANCE: Clear, colorless liquid   

AUTOIGNITION TEMPERATURE: Non-combustible     

BOILING POINT: 103ºC/218ºF (20%); 107ºC/225ºF (31%); 108ºC/226ºF 

(35%)   

COEFFICIENT OF OIL / WATER: Not available   

DENSITY / WEIGHT PER VOLUME: Not available   

EVAPORATION RATE: >  1  (Butyl Acetate = 1)   

FLASH POINT: Non-combustible 

FREEZING POINT: -15ºC/6ºF (20%); -26ºC/-15ºF (31%); -33ºC/-27ºF (35%)  

ODOR THRESHOLD: Not available      

OXIDIZING PROPERTIES: Strong oxidizer      

PERCENT VOLATILE: 100    

pH: <=  3.7     

5.0 - 6.0  @  25 °C  (1% solution)   

SOLUBILITY IN WATER: 100 %    

SPECIFIC GRAVITY: 1.07 @ 20ºC/4ºC (20%); 1.11 @ 20ºC/4ºC (31%); 1.13 @ 

20ºC/4ºC (35%)   

VAPOR DENSITY: (Air = 1): Not available     

VAPOR PRESSURE: 28 mmHg @ 30ºC (20%); 24 mmHg @ 30ºC (31%); 23 

mmHg @ 30ºC (35%)   
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10. STABILITY AND REACTIVITY 
CONDITIONS TO AVOID: Excessive heat or contamination could cause 

product to become unstable.   

STABILITY: Stable  (heat and contamination could cause 
decomposition)   

POLYMERIZATION: Will not occur   

INCOMPATIBLE MATERIALS: Reducing agents, wood, paper and other 
combustibles, iron and other heavy metals, copper 
alloys and caustic.   

HAZARDOUS DECOMPOSITION PRODUCTS: Oxygen which supports combustion.     

COMMENTS:  Materials to Avoid : Dirt, organics, cyanides and combustibles such as wood, paper, 
oils, etc.   

   
 
 

11. TOXICOLOGICAL INFORMATION 
EYE EFFECTS:  35% hydrogen peroxide: Extremely irritating/corrosive (rabbit) [FMC Study 
Number: I83-748]  
 

SKIN EFFECTS:  35% hydrogen peroxide: Mildly irritating after 4-hour exposure (rabbit) [FMC 
Study Number: I83-747]  
 

DERMAL LD50:  35% hydrogen peroxide: > 2,000 mg/kg (rabbit) [FMC Study Number: I83-746]  
 

ORAL LD50: 35% hydrogen peroxide: 1,193 mg/kg (rat)  [FMC Study Number: I83-745]  
 

INHALATION LC50: 50% hydrogen peroxide:  > 0.17 mg/l (rat) [FMC Study Number: I89-1080]  
 

TARGET ORGANS:  Eyes, nose, throat and lungs   
  

ACUTE EFFECTS FROM OVEREXPOSURE:  Extremely irritating/corrosive to eyes 
and gastrointestinal tract. May cause irreversible tissue damage to the eyes including blindness. Inhalation 
of mist or vapors may be severely irritating to nose, throat and lungs. May cause skin irritation.  
 

CHRONIC EFFECTS FROM OVEREXPOSURE:  The International Agency for 
Research on Cancer (IARC) has concluded that there is inadequate evidence for carcinogenicity of 
hydrogen peroxide in humans, but limited evidence in experimental animals (Group 3 - not classifiable as 
to its carcinogenicity to humans). The American Conference of Governmental Industrial Hygienists 
(ACGIH) has concluded that hydrogen peroxide is a ’Confirmed Animal Carcinogen with Unknown 
Relevance to Humans’ (A3).  
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CARCINOGENICITY: 
Chemical Name  IARC  NTP  OSHA  Other  
Hydrogen Peroxide Not listed Not listed Not listed (ACGIH)  Listed (A3, 

Animal Carcinogen)   

 
 
 

12. ECOLOGICAL INFORMATION 
ECOTOXICOLOGICAL INFORMATION:  Channel catfish 96-hour LC50 = 37.4 mg/L  
Fathead minnow 96-hour LC50 = 16.4 mg/L  
Daphnia magna 24-hour EC50 = 7.7 mg/L  
Daphnia pulex 48-hour LC50 = 2.4 mg/L  
Freshwater snail 96-hour LC50 = 17.7 mg/L  
For more information refer to ECETOC "Joint Assessment of Commodity Chemicals No. 22, Hydrogen 
Peroxide." ISSN-0773-6339, January 1993  
 

CHEMICAL FATE INFORMATION:  Hydrogen peroxide in the aquatic environment is 
subject to various reduction or oxidation processes and decomposes into water and oxygen.  Hydrogen 
peroxide half-life in freshwater ranged from 8 hours to 20 days, in air from 10-20 hrs. and in soils from 
minutes to hours depending upon microbiological activity and metal contaminants.   
 
 

 
 

13. DISPOSAL CONSIDERATIONS 
DISPOSAL METHOD:  An acceptable method of disposal is to dilute with a large amount of 
water and allow the hydrogen peroxide to decompose followed by discharge into a suitable treatment 
system in accordance with all regulatory agencies.  The appropriate regulatory agencies should be 
contacted prior to disposal.   
 

 
 

14. TRANSPORT INFORMATION 
  
U.S. DEPARTMENT OF TRANSPORTATION (DOT) 

 

PROPER SHIPPING NAME: Hydrogen peroxide, aqueous solutions with 
not less than 20% but not more than 40% 
hydrogen peroxide   

PRIMARY HAZARD CLASS / DIVISION: 5.1 (Oxidizer)   

UN/NA NUMBER: UN  2014 

PACKING GROUP: II   

LABEL(S): Oxidizer, Corrosive   

PLACARD(S): 5.1 (Oxidizer)   
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ADDITIONAL INFORMATION: DOT Marking: Hydrogen Peroxide, 
aqueous solution with not less than 20%, 
but not more than 40% Hydrogen Peroxide, 
UN 2014 
 

Hazardous Substance/RQ: Not applicable 
 

49 STCC Number: 4918775 
 

DOT Spec: stainless steel/high purity 
aluminum cargo tanks and rail cars.  UN 
Spec: HDPE drums. Contact FMC for 
specific details. 

 

INTERNATIONAL MARITIME DANGEROUS GOODS (IMDG) 
 

PROPER SHIPPING NAME: Hydrogen peroxide, aqueous solutions with 
not less than 20%, but not more than 60% 
hydrogen peroxide. 

 

 
INTERNATIONAL CIVIL AVIATION ORGANIZATION (ICAO) / 
INTERNATIONAL AIR TRANSPORT ASSOCIATION (IATA) 
 

PROPER SHIPPING NAME: Hydrogen peroxide, aqueous solutions with 
not less than 20%, but not more than 40% 
hydrogen peroxide (*). 

 
  

OTHER INFORMATION: 
(*) Air regulations permit shipment of Hydrogen Peroxide (20 - 40%) in non-vented containers for Air 
Cargo Only aircraft, as well as for Passenger and Cargo aircraft. HOWEVER, all FMC Hydrogen Peroxide 
containers are vented and therefore, air shipments of FMC H202 is not permitted. IATA air regulations state 
that venting of packages containing oxidizing substances is not permitted for air transport. 
 
Protect from physical damage. Keep drums in upright position. Drums should not be stacked in transit. Do 
not store drum on wooden pallets. 
 
  

 

15. REGULATORY INFORMATION 

UNITED STATES  

SARA TITLE III (SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT) 

SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355, APPENDIX A): 
Not listed   
 

 
SECTION 311 HAZARD CATEGORIES (40 CFR 370): 

Fire Hazard, Immediate (Acute) Health Hazard   
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SECTION 312 THRESHOLD PLANNING QUANTITY (40 CFR 370): 
The Threshold Planning Quantity (TPQ) for this product, if treated as a mixture, is 10,000 lbs; 
however, this product contains the following ingredients with a TPQ of less than 10,000 lbs.:  
None, (conc. <52%) 

 
SECTION 313 REPORTABLE INGREDIENTS (40 CFR 372): 

Not listed   
 

CERCLA (COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND 
LIABILITY ACT) 

CERCLA DESIGNATION & REPORTABLE QUANTITIES (RQ) (40 CFR 302.4): 
Unlisted (Hydrogen Peroxide 20-40%); RQ = 100 lbs.; Ignitability, Corrosivity 

 
  

TSCA (TOXIC SUBSTANCE CONTROL ACT) 

TSCA INVENTORY STATUS (40 CFR 710): 
Listed 
 

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)  
RCRA IDENTIFICATION OF HAZARDOUS WASTE (40 CFR 261):  

Waste Number: D001, D002   
 

 

CANADA 
WHMIS (WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM):  

This product has been classified in accordance with the hazard criteria of the Controlled Products 
Regulations and the MSDS contains all the information required by the Controlled Products 
Regulations.   
   
 
Hazard Classification / Division: C 
 E 
 D2B 
 
Product Identification Number: 2014 
Ingredient Disclosure List: Listed  
Domestic Substance List: All components listed 
 

INTERNATIONAL LISTINGS 
Hydrogen peroxide: 
 
China: Listed 
Japan (ENCS): (1)-419 
Korea: KE-20204 
Philippines (PICCS): Listed 
 
 

HAZARD AND RISK PHRASE DESCRIPTIONS: 
 
 

 
EC Symbols: O   (Oxidizer)   
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 C   (Corrosive)   
 Xn   (Harmful)   
 
EC Risk Phrases: R5   (Heating may cause an explosion.)   
 R8   (Contact with combustible material may cause fire)   
 R35   (Causes severe burns.)   
 R20/22   (Harmful by inhalation and if swallowed.)   
 
 
  
 

  
 
 

16. OTHER INFORMATION 
 
HMIS 
 

Health  3 
Flammability 0 
Physical Hazard  1 
Personal Protection (PPE)  H 

Protection = H (Safety goggles, gloves, apron, the use of a supplied air or SCBA respirator is required 
in lieu of a vapor cartridge respirator)  

 
HMIS = Hazardous Materials Identification System 
 
Degree of Hazard Code: 
4 = Severe  
3 = Serious  
2 = Moderate 
1 = Slight 
0 = Minimal  
 
 
NFPA 
 

Health 3 
Flammability 0 
Reactivity 1 
Special OX 

SPECIAL = OX (Oxidizer)  
  
NFPA (National Fire Protection Association) 
 
Degree of Hazard Code: 
4 = Extreme 
3 = High 
2 = Moderate 
1 = Slight 
0 = Insignificant 
  
REVISION SUMMARY: 
This MSDS replaces Revision #10, dated April 27, 2006.   
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Changes in information are as follows:   
Section 1 (Product and Company Identification)   
Section 3 (Composition / Information on Ingredients)   
Section 15 (Regulatory Information)   
Section 16 (Other Information)   
 
 
 
Durox, Oxypure, Super D and FMC Logo - FMC Trademarks 
 
 
 
© 2008 FMC Corporation. All Rights Reserved. 

 

 

 

FMC Corporation believes that the information and recommendations contained herein (including data and 

statements) are accurate as of the date hereof. NO WARRANTY OF FITNESS FOR ANY PARTICULAR 

PURPOSE, WARRANTY OF MERCHANTABILITY, OR ANY OTHER WARRANTY, EXPRESSED 

OR IMPLIED, IS MADE CONCERNING THE INFORMATION PROVIDED HEREIN. The information 

provided herein relates only to the specific product designated and may not be applicable where such 

product is used in combination with any other materials or in any process. It is a violation of Federal law to 

use this product in a manner inconsistent with its labeling. Further, since the conditions and methods of use 

are beyond the control of FMC Corporation, FMC Corporation expressly disclaims any and all liability as 

to any results obtained or arising from any use of the product or reliance on such information.   
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Memorandum 

 

To: Tim Carr, GeoDesign; Jesse Garuti, Manafort Brothers 
From:  Maureen Dooley 
Date: April 6, 2011 
Re: Summary Naugatuck Parcel C Activities 

 

Regenesis was contracted by Manafort to supply In Situ Chemical oxidation (ISCO) materials to 
treat PAHs and TPH associated with soil at the Parcel C site located in Naugatuck, CT.  The 
ISCO program chosen for the project was based on an alkaline Fenton’s chemistry that included 
RegenOx oxidant and activator plus hydrogen peroxide.  RegenOx has been successfully 
applied at numerous sites with TPH and PAH contamination. 

A soil sample was supplied to Regenesis prior to the proposal submittal for testing, however the 
sample did not contain and detectable ETPH and very low levels of PAH.  The concentrations 
were too low for typical bench scale testing.  The soil natural oxidant demand was evaluated 
and determined not to be a soil with a low to moderate oxidant demand.  A specific work plan or 
test requirements were not provided and this task was unfunded. 

Regenesis made a presentation to the Town of Naugatuck in January  2008 and as part of the 
presentation made clear that RegenOx can be used to address petroleum related TPG/aromatic 
contamination and not contamination associated with ash and cinders.  This was reiterated at 
other times during the workplan preparation process.   

The field scale activities were initiated in April  2010 and results showed that the PAH levels 
were not being reduced to acceptable levels (<1mg/kg) for several PAH compounds.    

Soil samples were collected and a series of tests conducted.  The summary of these tests are 
summarized in the Treatability Testing Memorandum dated June 29, 2010.  The tests showed 
the presence of coal fragments and ash suggesting coal combustion products were the primary 
source of PAHs at this part of the site. The bench scale testing showed that an alkaline Fenton’s 
ISCO process (RegenOx) and one supplemented with a surfactant could not be used to reduce 
the concentrations of PAHs in soil from this part of the site.  Additional research did not turn up 
any references of ISCO being used to remediate PAHs associated with coal or wood 
combustion. 

The remediation plan was modified; however there was another part of the site that did not 
appear to have as much “coal/ash” so another set of bench tests was conducted to evaluate the 
feasibility of using RegenOx to reduce the contamination in this sector.  Although some of the 
soil tested was already below RSR standards, the concentrations of PAHs were reduced by at  
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least 50% (See attached Table for results – Bench Test 3) for most if not all the compounds 
tested.  Therefore based on these data ISCO treatment was initiated.   

 

RegenOx was applied, and the soil treatment time was extended and the soil rewet and mixed a 
second time.  The results showed >60% of the soil met the treatment criteria.  The challenge at 
this site is the presence of coal and ash across and the variability making ISCO treatment 
difficult and overall reliable.   

The overall conclusion is that it appears the primary source of PAH contamination at the site is 
related to coal and coal combustion and cannot be treated using ISCO.  However ISCO was 
used to remediate PAH contamination at a portion of the site that was less impacted by the coal. 



Memorandum 

 

To: Jesse Garuti, Manafort Brothers; David Peterson, Regenesis 
From:  Maureen Dooley 
Date:  June 29, 2010 
Re: Treatability Testing Summary for Parcel C Excavated Soils, Naugatuck, CT 

 

Two Bench tests were conducted to evaluate different treatment scenarios for the coal related PAH 
constituents found at the Naugatuck site/Parcel C.  As a background, RegenOx has been used 
successfully to remediate soils contaminated with PAH and TPH constituents.  Results from  a bench  
study for a site in Alaska and results from applications of two field pilot studies at former refinery sites 
are attached.  

The source of PAH contamination at the Naugatuck site appears to be derived from coal and coal 
combustion products rather than petroleum hydrocarbon sources such as fuel oil.  The presence of coal 
fragments and ash were confirmed using microscopic analysis that was previously reported. In addition 
coal fragments were visible at the base of the piles after treatment and rain. As a note in the 
presentation Regenesis made to the City of Naugatuck in 2008, it was clearly stated that RegenOx may 
not be considered a viable approach for coal ,cinder and ash.  The page from that presentation is 
attached . 

The significance of the PAH source is that the PAHs are in a form that is not readily susceptible to 
chemical oxidation.  As shown with the attached data, the chemical treatment proposed and applied at 
the Naugatuck site has been used successfully  

A soil sample was received by Regenesis for testing prior to proposal submittal, however contaminant 
levels were too low to conduct any bench testing and Total Oxidant Demand testing was conducted to 
evaluate oxidant demand of the native soil. Regenesis was not contracted by the Town or GeoDesign to 
conduct any treatability testing. 

The objective of the bench testing was to determine if additional incubation time, increased 
concentration of oxidant or the addition of a surfactant would promote greater reduction in PAH 
concentrations. 

Test 1 

An initial test was conducted using soil from Pile 1. Pile 1 had been treated two times in the field (total 
12lbs/cy) and an additional dose of RegenOx (equivalent to 10lbs/cy) was applied.  A second condition 
included the addition of sodium lauryl sulfate surfactant  (SLS) (5000mg/L in pore space). 

 



Three vessels were prepared using 1 gallon of soil and a total volume of 750ml of water/additive 
solution. The three conditions: 

Condition 1:  RegenOx 

Condition 2; RegenOx + surfactant 

Condition 3:  Control (Water only) 

A single soil sample was collected from each test vessel on Day 4 and Day 15. The initial sample result 
suggested a reductions in target constituents at 4 days, however the results were not confirmed at Day 
15. 

The results from this  test are presented in Table 1. 

Test 2 

Untreated soil from the Parcel C site was used for the second test. 1 gallon of soil was placed in a 
bucket.  The test conditions included: 

Condition 1: RegenOx : 12lb/cy, + surfactant (SLS 500mg/L)+hydrogen peroxide (200ml 3%) 
Condition 2:  RegenOx: 6lbs/cy + surfactant(SLS 500mg/L)+ hydrogen peroxide (200ml 3%) 
Condition  3: RegenOx 12lbs/cy + hydrogen peroxide 250ml 3% 
Condition 4: RegenOx 6lbs/cy + hydrogen peroxide 250ml 3% 
Condition 5:  Control: 750ml water 

Duplicate soil samples were collected at Day 6 and the data are presented in Table 2.  The results show 
no significant reduction in PAH compounds in any of the test conditions. 

Conclusion 

The predominant source of PAH contamination is likely from the coal and coal combustion products  and 
cannot be degraded using a Fenton’s Oxidation process.  If other contamination is found at other  parts 
of the site and is related to petroleum hydrocarbons or solvents, then chemical oxidation may be 
considered as part of the remedial program. 
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APPENDIX 8 

LABORATORY REPORTS ON CD-ROM 

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX 9 
TRUCK RECORD LOGS AND WEIGHT DISPOSAL TICKETS 

- LEAD CONTAMINATED SOIL 
- RUBBER AND SOIL FROM NORTHEAST PORTION OF SITE 

- ESCO TREATED STOCKPILE WITH PAH COMPOUND EXCEEDANCES 
















































































































































































