
002699_ID02_01-B1736 
 
 
 
 
 
 
 
 

Feasibility Study for the 
Former Bright Outdoors Site 

Johnson City, New York 

 
 
 

Work Assignment No.:  D004355-02 
NYSDEC Site No.: 7-04-023 

 
 
 

September 2006 
 
 
 

Prepared for: 
 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
625 Broadway 

Albany, New York 12233 
 
 
 
 

Prepared by: 
 

ECOLOGY AND ENVIRONMENT ENGINEERING, P.C. 
368 Pleasant View Drive 

Lancaster, New York 14086 
 
 
 

©2006 Ecology and Environment Engineering, P.C. 
 
 

  



 

 
02:002699_ID02_01-B1736 iii 
Bright_Outdoors_FS_Rev2.doc-04/30/08 

       able of Contents T 
 
 
 
 
 
 
 
 
 
 
Section Page 

1 Introduction.............................................................................. 1-1 
1.1 Purpose of the Feasibility Study....................................................................... 1-1 
1.2 Site History....................................................................................................... 1-2 
1.3 Site Description ................................................................................................ 1-2 
1.4 Previous Studies ............................................................................................... 1-5 
1.5 Remedial Investigation................................................................................... 1-16 

1.5.1 Nature and Extent of Contamination.................................................. 1-16 
1.5.2 Fate and Transport.............................................................................. 1-21 
1.5.3 Qualitative Human Health Risk Evaluation ....................................... 1-22 
1.5.4 RI Conclusions and Recommendations.............................................. 1-23 
1.5.5 Data Limitations and Recommendations for Future Work ................ 1-26 

2 Development of Remedial Action Objectives and 
Definition of Contaminated Media of Concern ...................... 2-1 
2.1 Remedial Action Objectives............................................................................. 2-1 

2.1.1 Media of Concern................................................................................. 2-1 
2.2 Groundwater..................................................................................................... 2-3 
2.3 Contaminants of Concern................................................................................. 2-3 
2.4 Remedial Action Objectives............................................................................. 2-4 
2.5 Cleanup Criteria ............................................................................................... 2-5 

2.5.1 Selection of Soil Cleanup Goals........................................................... 2-7 
2.6 Media of Concern and Associated Cleanup Criteria ........................................ 2-7 

2.6.1 Vapor/Air.............................................................................................. 2-7 
2.6.2 Soils...................................................................................................... 2-9 
2.6.3 Groundwater....................................................................................... 2-23 

3 Identification of Technologies and Development of 
Alternatives .............................................................................. 3-1 
3.1 Identification of Technologies.......................................................................... 3-1 

3.1.1 General Response Actions.................................................................... 3-1 
3.1.1.1 Soil and Soil Vapor................................................................ 3-1 
3.1.1.2 Groundwater .......................................................................... 3-1 

3.1.2 Criteria for Preliminary Screening ....................................................... 3-2 
3.2 Identification of Remedial Technologies ......................................................... 3-3 

3.2.1 Soil and Soil Vapor Treatment Technologies ...................................... 3-3 

 



Table of Contents (cont.) 
 
Section Page 
 

 
02:002699_ID02_01-B1736 iv 
Bright_Outdoors_FS_Rev2.doc-04/30/08 

3.2.1.1 No Action............................................................................... 3-3 
3.2.1.2 Institutional Controls ............................................................. 3-3 
3.2.1.3 Removal Technologies........................................................... 3-4 
3.2.1.4 Soil-Vapor Extraction ............................................................ 3-5 

3.2.2 Groundwater Treatment Technologies ................................................. 3-5 
3.2.2.1 No Action............................................................................... 3-5 
3.2.2.2 Institutional Controls ............................................................. 3-5 
3.2.2.3 Groundwater Collection......................................................... 3-6 
3.2.2.4 In-situ Treatment.................................................................... 3-6 

3.3 Development of Alternatives............................................................................ 3-7 
3.3.1 Alternative 1 - No Action..................................................................... 3-8 
3.3.2 Alternative 2 - Institutional Controls.................................................... 3-8 
3.3.3 Alternative 3 – Soil Source Removal and Continued 

Groundwater Monitoring...................................................................... 3-9 
3.3.4 Alternative 4 – Soil Source Removal and Groundwater 

Collection ........................................................................................... 3-10 
3.3.5 Alternative 5 – Soil Source Removal and In-Situ Treatment of 

Groundwater....................................................................................... 3-11 

4 Detailed Analysis of Alternatives............................................ 4-1 
4.1 Alternative 1:  No Action ................................................................................. 4-2 

4.1.1 Description ........................................................................................... 4-2 
4.1.2 Analysis ................................................................................................ 4-2 

4.1.2.1 Compliance with SCGs.......................................................... 4-2 
4.1.2.2 Overall Protection of Human Health and the 

Environment........................................................................... 4-2 
4.1.2.3 Short-Term Effectiveness ...................................................... 4-3 
4.1.2.4 Long-Term Effectiveness and Permanence............................ 4-3 
4.1.2.5 Reduction of Toxicity, Mobility, or Volume with 

Treatment ............................................................................... 4-3 
4.1.2.6 Implementability .................................................................... 4-3 
4.1.2.7 Cost ........................................................................................ 4-3 

4.2 Alternative 2:  Institutional Controls with Continued Monitoring................... 4-3 
4.2.1 Description ........................................................................................... 4-3 
4.2.2 Analysis ................................................................................................ 4-4 

4.2.2.1 Compliance with SCGs.......................................................... 4-4 
4.2.2.2 Overall Protection of Human Health and the 

Environment........................................................................... 4-4 
4.2.2.3 Short-Term Effectiveness ...................................................... 4-4 
4.2.2.4 Long-Term Effectiveness and Permanence............................ 4-4 
4.2.2.5 Reduction of Toxicity, Mobility, or Volume with 

Treatment ............................................................................... 4-7 
4.2.2.6 Implementability .................................................................... 4-7 
4.2.2.7 Cost ........................................................................................ 4-7 

4.3 Alternative 3:  Source Removal with Continued Monitoring .......................... 4-7 



Table of Contents (cont.) 
 
Section Page 
 

 
02:002699_ID02_01-B1736 v 
Bright_Outdoors_FS_Rev2.doc-04/30/08 

4.3.1 Description ........................................................................................... 4-7 
4.3.2 Analysis ................................................................................................ 4-9 

4.3.2.1 Compliance with SCGs.......................................................... 4-9 
4.3.2.2 Overall Protection of Human Health and the 

Environment........................................................................... 4-9 
4.3.2.3 Short-Term Effectiveness ...................................................... 4-9 
4.3.2.4 Long-Term Effectiveness and Permanence.......................... 4-10 
4.3.2.5 Reduction of Toxicity, Mobility, or Volume with 

Treatment ............................................................................. 4-10 
4.3.2.6 Implementability .................................................................. 4-10 
4.3.2.7 Cost ...................................................................................... 4-10 

4.4 Alternative 4:  Source Removal & Groundwater Collection.......................... 4-13 
4.4.1 Description ......................................................................................... 4-13 
4.4.2 Analysis .............................................................................................. 4-13 

4.4.2.1 Compliance with SCGs........................................................ 4-13 
4.4.2.2 Overall Protection of Human Health and the 

Environment......................................................................... 4-14 
4.4.2.3 Short-Term Effectiveness .................................................... 4-14 
4.4.2.4 Long-Term Effectiveness and Permanence.......................... 4-15 
4.4.2.5 Reduction of Toxicity, Mobility, or Volume with 

Treatment ............................................................................. 4-15 
4.4.2.6 Implementability .................................................................. 4-15 
4.4.2.7 Cost ...................................................................................... 4-16 

4.5 Alternative 5:  Source Removal & In-situ Treatment of Groundwater .......... 4-16 
4.5.1 Description ......................................................................................... 4-16 
4.5.2 Analysis .............................................................................................. 4-20 

4.5.2.1 Compliance with SCGs........................................................ 4-20 
4.5.2.2 Overall Protection of Human Health and the 

Environment......................................................................... 4-20 
4.5.2.3 Short-Term Effectiveness .................................................... 4-21 
4.5.2.4 Long-Term Effectiveness and Permanence.......................... 4-21 
4.5.2.5 Reduction of Toxicity, Mobility, or Volume with 

Treatment ............................................................................. 4-22 
4.5.2.6 Implementability .................................................................. 4-22 
4.6.2.7 Cost ...................................................................................... 4-22 

5 Comparative Evaluation of Alternatives................................. 5-1 
5.1 Introduction ...................................................................................................... 5-1 
5.2 Comparison of Alternatives.............................................................................. 5-1 

6 Summary .................................................................................. 6-1 
6.1 Key Factors....................................................................................................... 6-1 
6.2 Remedial Action Objectives............................................................................. 6-1 
6.3 Summary of Remedial Alternatives ................................................................. 6-2 



Table of Contents (cont.) 
 
Section Page 
 

 
02:002699_ID02_01-B1736 vi 
Bright_Outdoors_FS_Rev2.doc-04/30/08 

6.4 Overall Site Remediation Approaches ............................................................. 6-3 
6.4.1 No Action ............................................................................................. 6-3 
6.4.2 Institutional Controls............................................................................ 6-3 
6.4.3 Soil Source Removal with Continued Groundwater Monitoring......... 6-3 
6.4.4 Soil Source Removal and Groundwater Collection ............................. 6-3 
6.4.5 Soil Source Removal and In-Situ Groundwater Treatment.................. 6-4 

7 References ............................................................................... 7-1 

 

 



 

 
02:002699_ID02_01-B1736 vii 
Bright_Outdoors_FS_Rev2.doc-04/30/08 

     ist of Tables L 
 
 
 
 
 
 
 
 
 
 
Table Page 
 
2-1 Summary of Positive Analytical Results for On-site Sub-slab and Soil Vapor 

Samples, Former Bright Outdoors Site ...................................................................... 2-8 

2-2 Summary of Positive Analytical Results for Sub-slab Soil Samples, Former 
Bright Outdoors Site ................................................................................................ 2-10 

2-3 Summary of Positive Analytical Results for Drainline Sediment Samples, 
Former Bright Outdoors Site.................................................................................... 2-12 

2-4 Summary of Positive Analytical Results for Subsurface Soil Samples, Former 
Bright Outdoors Site ................................................................................................ 2-14 

2-5 Summary of Positive Analytical Results for Groundwater Samples, Former 
Bright Outdoors Site ................................................................................................ 2-16 

2-6 Frequency of Detection and Exceedance of Screening Criteria for Off-site 
Sub-slab Vapor and Indoor Air Samples,  Former Bright Outdoors Site ................ 2-18 

2-7 Frequency of Detection and Exceedance of Screening Criteria for Sub-slab 
Soil Samples, Former Bright Outdoors Site ............................................................ 2-19 

2-8 Frequency of Detection and Exceedance of Screening Criteria for Drainline 
Sediment Samples, Former Bright Outdoors Site.................................................... 2-20 

2-9 Frequency of Detection and Exceedance of Screening Criteria for Subsurface 
Soil Samples, Former Bright Outdoors Site ............................................................ 2-21 

2-10 Frequency of Detection and Exceedance of Screening Criteria for 
Groundwater Samples, Former Bright Outdoors Site .............................................. 2-22 

4-1  Cost Estimate, Former Bright Outdoors Site, Alternative 2 - Institutional 
Controls...................................................................................................................... 4-8 

4-2 Cost Estimate, Former Bright Outdoors Site, Alternative 3 - Source Removal 
with Continued Monitoring...................................................................................... 4-11 

4-3 Cost Estimate, Former Bright Outdoors Site, Alternative 4 - Source Removal 
and Groundwater Collection .................................................................................... 4-17 

 



List of Tables (cont.) 
 
Table Page 
 

 
02:002699_ID02_01-B1736 viii 
Bright_Outdoors_FS_Rev2.doc-04/30/08 

4-4  Cost Estimate, Former Bright Outdoors Site, Alternative 5 - Source Removal 
and In-situ Treatment of Groundwater..................................................................... 4-24 

5-1 Summary of Total Present Values of Alternatives at Former Bright Outdoors 
Johnson City, New York............................................................................................ 5-4 

 
 
 



 

 
02:002699_ID02_01-B1736 ix 
Bright_Outdoors_FS_Rev2.doc-04/30/08 

     ist of Figures L 
 
 
 
 
 
 
 
 
 
 
Figure Page 
 
1-1 Site Location Map, Former Bright Outdoors Site, Johnson City, New York ............ 1-3 

1-2 Historic and Current Off-site Monitoring Well Results, Former Bright 
Outdoors Site, Johnson City, New York.................................................................... 1-7 

1-3 Historic Groundwater Analytical Results, Former Bright Outdoors Site, 
Johnson City, New York.......................................................................................... 1-11 

1-4 Facility Sampling Locations, Former Bright Outdoors Site, Johnson City, New 
York ......................................................................................................................... 1-13 

4-1 Identification of Alternatives 3 through 5, Former Bright Outdoors Site, 
Johnson City, New York............................................................................................ 4-5 

 
 
 
 

 



 

 
02:002699_ID02_01-B1736 1-1 
Bright_Outdoors_FS_Rev2.doc-4/30/2008 

  
 

 
 
 
Introduction 
 
 
 
 
1.1 Purpose of the Feasibility Study 
Ecology and Environment Engineering, P.C. (EEEPC) was tasked to perform a 
Feasibility Study (FS) at the former Bright Outdoors Site (Site No. 7-04-023) lo-
cated in Johnson City, New York.  This work was performed under the New York 
State Department of Environmental Conservation (NYSDEC), Division of Envi-
ronmental Remediation State Superfund Contract Work Assignment No. 
D003493-44. 
 
The development of this FS follows the NYSDEC goals to be protective of human 
health and the environment.  The FS was conducted in accordance with the fol-
lowing documents: 
 
■ NYSDEC Division of Environmental Remediation Technical Guidance for 

Site Investigation and Remediation (DER-10; NYSDEC 2002); 
 
■ U. S. Environmental Protection Agency Guidance for Conducting Remedial 

Investigations and Feasibility Studies Under CERCLA (USEPA 1988); 
 
■ NYSDEC Final Technical Administrative Guidance Memorandum #4030, Se-

lection of Remedial Actions at Inactive Hazardous Waste Sites (NYSDEC 
1990); and 

 
■ The National Oil and Hazardous Substances Pollution Contingency Plan 

(NCP; Federal Register 1990). 
 
In general, an FS evaluates alternative approaches to meeting cleanup objectives.  
Incorporating the guidance provided by DER-10, the process followed for the FS 
is: 
 
■ Establish the remedial goals and remedial action objectives (RAOs); 
 
■ Identify general response actions; 
 
■ Identify and screen technologies and alternatives; 
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■ Develop and analyze remedial alternatives; and 
 
■ Select a of remedy. 
 
1.2 Site History 
This Johnson City area has a long history of trichloroethane (TCA) contamination, 
beginning in 1981 when this volatile organic compound (VOC) was detected in 
Johnson City’s municipal well field at Camden Street (see Figure 1-1).  The John-
son City Water Department currently operates up to five municipal supply wells 
that provide approximately 2.5 million gallons per day (mgd) of water to users 
within the village (Village of Johnson City 2003).  Well numbers 1, 2, and 3 are 
located at the main treatment plant on Camden Street known as the Camden Street 
Municipal Well Field.  Well number 5 is located on Fifth Street, approximately 
one-half mile northeast of the Camden Street Wellfield, and is used very infre-
quently due to its relatively low yield of 700 gallons per minute (Hamm 2004).  
Well numbers 6 and 7 are located on Olive and North Broad Streets, approxi-
mately 1.25 miles northeast of the Camden Street Wellfield.  Well number 7 is 
only used as a supplemental supply during periods of peak demand.  Well num-
bers 1 and 4 are shut down and no longer used.  All of the supply wells draw wa-
ter from the Clinton Street-Ballpark Aquifer, a United States Environmental Pro-
tection Agency (EPA)-designated sole-source aquifer, and have a total capacity of 
approximately 12 mgd.  Water treatment consists of liquid or gas chlorination in-
troduced at the well sites and air stripping at the Camden Street treatment plant.  
A sequestering agent is added prior to stripping to prevent precipitation of metals 
in the air stripper (Village of Johnson City 2003). 
 
1.3 Site Description 
Two light industrial properties, the former Bright Outdoors (operated by Sam-
Screen, Inc. at the time of the Remedial Investigation) located at 631 Field Street 
in Johnson City, New York, and the neighboring Innovation Associates at 627 
Field Street were previously identified as potential sources of 1,1,1-
trichloroethane (1,1,1-TCA) and trichloroethene (TCE) contamination to the Clin-
ton Street-Ballpark Aquifer, a highly productive, EPA-designated sole-source aq-
uifer.  Based on the results of previous investigations (Coon et al 1998; EEEPC 
2002; Recra Environmental 1995, 1996), the former Bright Outdoors facility was 
selected by NYSDEC for remedial investigation.   
 
The former Bright Outdoors property at 631 Field Street was initially purchased 
and first improved in 1966 (Sear-Brown 2000).  Following the initial purchase, 
the 1.77-acre property (Lynn Pullis, L.S. 2000) reportedly was either owned or 
operated as follows: 
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■ Reportedly operated by Royal Crown Bottling/7-Up Bottling Co./Hanyak Liq-
uidating Corp. from 1967 to 1984 as a soft drink bottling plant (Zurn 2004; 
2003; and Sear-Brown 2000). 

 
■ American Pipe & Plastics, Inc., owned the property from 1984 to 2001. 
 
■ Bright Outdoors operated the site from 1984 to 1996 (Kogut 2004) where they 

assembled “casual outdoor furniture” from polyvinyl chloride (PVC) pipe and 
vinyl-coated polyester upholstery during the period 1984 to 1990 (Zurn 2004). 

 
■ From 1990 to 1996, Bright Outdoors manufactured “consumer sporting goods 

from PVC pipe” (Kogut 2004). 
 
■ Impact Sports Equipment continued this operation from August 1996 to Janu-

ary 2001 at which time the property was sold to the current owner (Zurn 
2003). 

 
■ The current property owner is 631 Field Street LP (according to Broome 

County Real Property Tax Service records) and was most recently operated by 
SamScreen, Inc. from 2001 to 2005, which manufactured wire screening for 
use in the mining and aggregate industry.   

 
The site location is shown on Figure 1-2.  The Former Bright Outdoors site is bor-
dered by Field Street and New York State (NYS) Route 17 to the south, Innova-
tion Associates and a commercial facility (The Storage Mall) to the east, another 
commercial facility (Wegman’s grocery store) to the north, and residential proper-
ties along Marie Street to the west.  Several other active and former industries ex-
ist in the vicinity.  These are primarily south of Route 17 and include:  a bus ga-
rage (petroleum spill site), a chemical manufacturing facility (former Azon 
Chemical), a NYS Electric and Gas power plant, several dumps and waste ponds, 
and United States Air Force Plant 59.  In addition, two former landfills, at least 
one of which reportedly accepted industrial wastes, are located hydraulically up-
gradient of the site near the intersection of Harry L. Drive and Reynolds Road.  
The Camden Street Municipal Well Field is located approximately 0.6 mile south-
southwest of the site.  This well field consists of three wells ranging in depth from 
88 to 101 feet (URS 1992) that supply a portion (up to 3 mgd [Hamm 2004]) of 
the drinking water to the village of Johnson City. 
 
1.4 Previous Studies 
According to a URS Contaminant Source Investigation Report (URS 1992), TCA 
contamination was first detected above Maximum Contaminant Levels (MCLs) in 
a sample collected from Well Number 3 in June 1991 at 9 micrograms per liter 
(µg/L).  Two samples collected in July 1991 confirmed the presence of TCA at 8 
and 12 µg/L in Well Number 3 with TCA also present in Well Number 2 (URS 
1992).  Prior to 1991, TCA was detected sporadically in various wells at concen-
trations below the MCL. 
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Beginning in 1991, URS Consultants, Inc. (URS) performed a hydrogeologic as-
sessment of the area surrounding the Camden Street Well Field, north to Main 
Street in order to identify the source of the contamination and collect data required 
for an emergency remedial action that concluded in the construction of the air 
stripper (URS 1992).  During the URS investigation a total of four shallow and six 
deep wells were installed near the Camden Street Well Field.  Known well loca-
tions are shown on Figure 1-1; however, numerous wells installed during this and 
other studies could not be located and are not discussed herein.  The URS Con-
taminant Source Investigation identified TCA present in several monitoring wells 
at concentrations similar to those detected in the municipal wells, and concluded 
that the source area appeared to lie to the north.  Specifically, VOC concentrations 
exceeding the NYSDEC Class GA ambient water standards and guidance values 
(NYSDEC 1998) included TCA in MW-3D (7.1 µg/L), MW-5D (12 µg/L), and 
MW-5S (13 µg/L) and benzene in MW-3D (1.3 µg/L) and MW-5D (3.3 µg/L). 
 
A subsequent URS investigation in 1992 included field gas chromatography (GC) 
analysis of water table samples collected using direct-push technology (DPT), in-
stallation and sampling of four additional monitoring wells, and re-sampling of 
the 10 original URS wells (URS 1993).  The 1992 monitoring wells were shallow 
wells installed north of the wells installed in 1991.  A total of 58 DPT water table 
samples from eight areas were collected from near the mouth of Little Choconut 
Creek northward to Azon Street.  As a result of the investigation, two additional 
areas of significant TCA contamination were identified:  at the former Day and 
Night Food Store (711 Main Street at the corner of Oakdale Road, currently Oak-
dale Auto Sales) and around the north and south sides of the building at 100 Oak-
dale Road (currently Akel Wholesale Grocers).  At the 711 Main Street location, 
11 samples were collected with TCA present in seven samples.  At six of these 
locations TCA was present at 1.6 to 5.1 µg/L; however, at one location closest to 
the intersection of Main Street and Oakdale Road, TCA was present at an esti-
mated 7,000 µg/L.  At 100 Oakdale Road, 25 locations were sampled with TCA 
present in all samples at concentrations ranging from less than 0.5 to 68 µg/L.  
Sampling of the 14 monitoring wells showed an increase in TCA concentrations 
toward the northern edge of the investigation area (MW-10S).  Specifically, VOCs 
detected above the screening values included cis-1,2-dichloroethene (1,2-DCE) at 
a concentration of 49 µg/L in MW-2D, and TCA at concentrations up to 28 µg/L 
(in MW-10S) (URS 1993).  
 
Air Force Plant 59, located approximately 1,000 feet northeast of the Camden 
Street Well Field (see Figure 1-2), has been identified as a source of TCA and 
other contaminants.  This site was first used by Remington Rand to manufacture 
aluminum aircraft propellers from 1942 to 1945.  The site lay dormant for four 
years and was reopened by General Electric in 1949 as an aircraft/aerospace con-
trol manufacturing facility and is currently operated by Lockheed Martin.  Opera-
tions at the facility have generated a variety of wastes including cutting oils,  
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lubricants, refrigerating fluids, degreasing agents, plating acids, caustics, chro-
mium and cyanide solutions, and paint residues (Nashold et al. 1994).   
 
Air Force Plant 59 was first investigated in 1984 as part of the Air Force Installa-
tion Restoration Program (IRP).  The Phase I Records Search identified six poten-
tial contaminant sources that were subsequently investigated (Nashold et al. 
1994).  The Phase II IRP investigation was conducted from 1986 to 1988 and in-
cluded limited soil and groundwater sampling.  Various metals and VOCs were 
detected in contravention of appropriate standards, including TCA and TCE at 
concentrations up to 9 and 11 µg/L, respectively (URS 1992 and Nashold et al. 
1994).  In addition, cooling water discharged from site operations to Little Choco-
nut Creek revealed methylene chloride, TCE, and TCA contamination up to 105, 
120, and 2 µg/L, respectively, when sampled in 1982 through 1984 (URS 1992).   
 
From 1991 to 1993, Argonne National Laboratory conducted a Supplemental Site 
Investigation at Air Force Plant 59.  During this investigation seven deep and six 
shallow monitoring wells were installed and sampled.  1,1,1-TCA was detected in 
most groundwater samples with a maximum concentration of 15 µg/L.  Addition-
ally, 1,1-dichloroethane (DCA) and TCE were found above the screening levels.   
 
Earth Tech conducted a remedial investigation at Air Force Plant 59 in 1994 that 
included installation and sampling of additional wells and sampling of other envi-
ronmental media.  This investigation verified the presence of VOCs in the 
groundwater beneath Air Force Plant 59 with maximum TCA and TCE concentra-
tions of 20 and 370 µg/L, respectively (Earth Tech 1995).  In addition, the 
groundwater flow direction was shown to be directly toward the Camden Street 
Well Field in both shallow and deep wells. 
 
In 1994 and 1995, the United States Geological Survey (USGS) conducted hydro-
geologic studies to collect water level and water quality data in order to delineate 
areas that contribute groundwater to the Camden Street Well Field and to establish 
the areal extent of VOC contamination in the aquifer (Coon et al. 1998).  The 
USGS installed additional wells and sampled numerous existing wells throughout 
the area.  They also collected groundwater samples from just below the water ta-
ble via direct-push sampling in several areas, including a line of 11 points along 
Azon Road (southwest of Former Bright Outdoors) and a line of 18 points along 
Field Street from Oakdale Road to its eastern terminus (see Figure 1-3).  TCA was 
detected in groundwater in all 11 points sampled along Azon Road at concentra-
tions ranging from 10 to 174 µg/L.  TCE was present in six of these borings at 
concentrations ranging from 1 to 5 µg/L.  Of the 18 points sampled along Field 
Street, TCA was detected in 13 points at concentrations ranging from 2 to 445 
µg/L.  TCE was present in 10 borings at concentrations ranging from 1 to 68 
µg/L.  TCA concentrations above 100 µg/L were detected along a line from just 
south of the house at 144 Marie Street eastward to the area between the Former 
Bright Outdoors and Innovation Associates buildings (see Figure 1-3).  The 1997 
USGS report contains considerable detailed information regarding the geology 
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and hydrogeology of the Clinton Street-Ballpark Aquifer.  The report concluded 
that the area contributing groundwater to the Camden Street Well Field is ap-
proximately 1.5 square miles and includes the area of the Former Bright Outdoors 
site and that the primary source area of TCA contamination in the Camden Street 
Well Field was an unknown location north of Field Street.  Air Force Plant 59 was 
identified as a secondary contributor.  
 
Subsequent to the USGS sampling, during late 1995, NYSDEC and the New York 
State Department of Health (NYSDOH), in association with Gaynor Associates 
and Recra Environmental, began to investigate the property of the two companies 
located along Field Street:  Bright Outdoors and Innovation Associates (see Figure 
1-4).  In November 1995, groundwater samples were collected from just below 
the water table at three locations along the northern boundary of the Innovation 
Associates property and one location near the east side of the property near a 
warehouse behind the main building.  Results along the north property line 
showed TCA between 4 and 7 µg/L.  On the east side of the site, TCA was de-
tected at 270 µg/L.  TCE was also detected at this location at 170 µg/L.  In De-
cember 1995, groundwater samples were collected from just below the water table 
at three locations along the northern boundary of the Bright Outdoors property.  
Results ranged from non-detect to 52 µg/L of TCA, with the highest concentration 
detected near the loading dock.  Results pertaining to these sampling events are 
contained in NYSDEC files in the form of letters and notebooks (NYSDEC 1995, 
Recra Environmental 1995 and 1996, NYSDOH 1995).   
 
An Immediate Investigation Work Assignment conducted in 1997 by Lawler, 
Matusky & Skelly Engineers (LMS) on behalf of NYSDEC attempted to identify 
other potential sources of groundwater contamination.  Direct push soil and/or 
groundwater sampling was conducted at 23 locations along the south side of Field 
Street, north of Bright Outdoors, east of Innovation Associates, north and east of 
the Storage Mall, and on the property now occupied by the Hampton Inn.  Sixteen 
soil samples were collected, but no VOCs were detected.  Groundwater samples 
were collected at depths of 12 to 25 feet below ground surface (BGS), and chlo-
rinated VOCs were detected at several locations with a maximum concentration of 
260 µg/L of TCA (LMS 1997).  The highest concentrations of TCA and TCE 
were present on the south side of Field Street, southwest of Bright Outdoors.  
However, low levels of both were also detected south and east of Innovation As-
sociates. 
 
A Level 1 Environmental Site Assessment (ESA) consistent with American Soci-
ety for Testing and Materials standard E1527 was conducted at the subject prop-
erty in February 2000 by Sear-Brown Group on behalf of American Pipe & Plas-
tics.  The ESA included a site reconnaissance and environmental record review.  
The report concluded that “There were no readily apparent indications of envi-
ronmental liabilities such as release of petroleum and/or hazardous substances,” 
with the exception of a previously closed petroleum spill (Sear-Brown 2000).  The 
spill involved gasoline and was initially reported in August 1994 when a  







 
 

1.  Introduction 
 

 
02:002699_ID02_01-B1736 1-15 
Bright_Outdoors_FS_Rev2.doc-4/30/2008 

4,000-gallon underground storage tank located between the storage area and load-
ing dock was removed.  At the time of removal, several small holes were observed 
in the tank and 256 tons of gasoline-contaminated soil was removed along with 
the tank.  The spill was closed by NYSDEC on October 31, 1994 (Spill Number 
9407388).  The ESA further concluded, “There were readily apparent indications 
of a potential threatened release of petroleum or hazardous substance which were 
noted …” due to a lack of secondary containment around drums of hydraulic oil, 
heat transfer oil, propylene glycol, etc.  These issues were rectified following 
completion of the ESA (Memorandum from K. Gustafsson to B. Zurn, American 
Pipe & Plastics, dated November 14, 2000). 
 
EEEPC conducted a Preliminary Site Assessment (PSA) on behalf of NYSDEC in 
2001/2002 in order to further delineate the vertical and horizontal extent of con-
tamination in the Field Street area (EEEPC 2002).  Vertical profile borings were 
drilled and groundwater samples were collected at various depth intervals both 
up-gradient and down-gradient of both the Former Bright Outdoors and Innova-
tion Associates buildings.  Field screening for total volatile organic halides was 
conducted and results ranged from non-detect to 187 µg/L.  Laboratory analysis 
confirmed these results and identified a maximum TCA concentration of 160 µg/L 
between the two buildings and a maximum TCE concentration of 91 µg/L on the 
west side of the former Bright Outdoors building.  Higher concentrations were 
generally associated with coarser grained materials, such as sand and gravel, 
where contaminant migration is expected to occur.  However, silt and clay layers 
were also found to contain measurable concentrations of TCA and TCE.  The 
depth of contamination varied by location but was generally less than 50 feet ex-
cept on the west side of the former Bright Outdoors building where VOCs were 
detected in the sample collected at a depth of 70 feet.  The lack of contamination 
in the up-gradient borehole drilled north of the former Bright Outdoors and Stor-
age Mall Building Number 6 suggested that the former Bright Outdoors and/or 
Innovation Associates properties are sources of the detected contamination.   
 
This information prompted NYSDEC to list the Former Bright Outdoors Site on 
the Registry of Inactive Hazardous Waste Sites as Class 2, which is a “…site at 
which hazardous waste constitutes a significant threat to the environment, as de-
scribed in section 375-1.4 of this Part” (6 NYCRR 375-1.8). 
 
The horizontal distribution of contaminants detected during previous investiga-
tions suggested that the former Bright Outdoors facility is a potential source of 
TCA and TCE contamination.  The presence of contamination at depth indicates 
that contaminants migrate downward from the source as well as horizontally 
down-gradient, to the south and southwest.  However, there is historical evidence 
that is incompatible with this conceptual model including the relatively high con-
centration of TCA (270 μg/L) previously detected on the east central portion of 
the Innovation Associates property (NYSDEC 1995; Recra 1995) and the pres-
ence of TCA at concentrations ranging from 4 to 52 µg/L along the northern prop-
erty lines of both former Bright Outdoors and Innovation Associates (NYSDEC 
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1995; NYSDOH 1995).  Therefore, although historical data indicated that former 
Bright Outdoors was a contributing source of TCA contamination, neither the In-
novation Associates property nor up-gradient areas could be ruled out.  However, 
detections of TCA and TCE along the north and east sides of the former Bright 
Outdoors and Innovation Associates properties in 1995 was not confirmed during 
subsequent investigations in 1996 (LMS 1997) and 2001/2002 (EEEPC 2002).  
During the PSA, the groundwater flow direction was primarily to the south but 
with a flat hydraulic gradient.  Due to the potential for localized seasonal variation 
in flow direction, identification of a single source or distinction between sources 
could not be achieved.  Other historical data tend to support the concept of the 
central portion of the former Bright Outdoors property as a possible source.  The 
highest levels detected locally during previous investigations (LMS 1997; Coon et 
al. 1998) were generally found south and south-southwest (down-gradient) of the 
former Bright Outdoors building, with lower concentrations south of Innovation 
Associates. 
 
1.5 Remedial Investigation 
The previous studies conducted for and around the former Bright Outdoors site 
suggest that the site is a potential source of contamination.  NYSDEC, therefore, 
requested EEEPC to conduct a Remedial Investigation (RI) to determine the na-
ture, extent, and potential source areas of TCA and TCE contamination at the site 
and determine the impact of contamination migration.  EEEPC started the investi-
gation in March 2004 and submitted the draft RI September 2004.  During the in-
vestigation, EEEPC conducted an initial site reconnaissance; developed a work 
plan; conducted a records search; performed off-site sub-slab air sampling, tar-
geted facility sampling (sub-slab vapor, sub-slab soil, and drainline sediment); 
performed monitoring well and borehole drilling, subsurface soil and groundwater 
sampling; and performed surveying. 
 
Review of the draft RI along with EEEPC’s recommendations to expand the scope 
of the investigation resulted in NYSDEC’s decision to perform a supplemental 
investigation within and around the site to further delineate the media and areas of 
contamination.  The supplemental investigation tasks included additional sub-slab 
soil and vapor sampling at the facility and off-site indoor air quality sampling.  
The final RI report was submitted in June 2005, incorporating results from the ini-
tial and supplementary investigations. 
 
1.5.1 Nature and Extent of Contamination 
No single obvious contaminant source area was identified on the former Bright 
Outdoors property.  However, the detection of TCA in multiple media beneath the 
floor of the designated “Welding (Plate) Room” and the presence of TCE in va-
dose-zone soil beneath the “Storage Area” suggest that these areas could have 
been former sources of contamination.  However, the detection of TCA in the 
groundwater along the eastern fence line of the property suggests that additional 
off-site sources are possible.  Previous site operations used small quantities of 
various materials containing numerous chemical solvents.  Most of these chemi-
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cals were not detected on site; however, several of the materials used did contain 
TCA, 2-butanone, acetone, and toluene, which were detected in various environ-
mental media sampled.  Although TCE was detected in various media at the site 
(primarily groundwater), none of the information collected concerning historical 
operations indicates that TCE was used at the site. 
 
A summary of the investigation conducted and the contaminants of concern de-
tected at the site based on the tasks conducted during the RI are as follows: 
 
Off-site Sub-slab Vapor and Indoor Air Quality 
Vapor samples were collected beneath the ground floor or basement concrete 
slabs of four residential homes and one commercial property in the vicinity of the 
site during the first phase of the investigation.  During the supplemental investiga-
tion, four of the same locations were sampled and indoor air quality samples were 
also collected at these four locations.  The following summarizes the results: 
 
■ TCA was detected at four locations with a maximum concentration of 22.6 

micrograms per cubic meter (µg/m3).  However, it was only detected in one 
basement air sample (2.1 µg/m3) and in no first-floor air samples.  TCA is the 
primary contaminant of concern detected in other environmental media at the 
site. 

 
■ 1,1-DCE was initially present at two locations (both below 6 µg/m3); however, 

it was not detected during the supplemental investigation.  1,1-DCE appears to 
be site related because it was detected in both soil and soil vapor samples col-
lected at the site. 

 
■ Chloromethane was detected at one location at a low concentration (1.36 

µg/m3).  Chloromethane does not appear to be site related because it was not 
detected in other media at the site except for two sub-slab vapor samples be-
neath the building at similarly low concentrations. 

 
■ PCE was detected only during the supplemental investigation in one sub-slab 

vapor sample (1.2 µg/m3).  It was not detected in indoor air quality samples. 
 
■ TCE was detected only during the supplemental investigation in one sub-slab 

vapor sample (150 µg/m3).  It was also present, but at much lower concentra-
tions in the associated basement and first-floor indoor air samples at the same 
location (both <2 µg/m3).  TCE is considered to be site-related due to its pres-
ence in several other environmental media at the site; however, the distribu-
tion of data also suggests that alternative off-site sources of TCE may be pre-
sent. 

 
None of the contaminant concentrations detected in the off-site sub-slab vapor or 
indoor air samples were significantly above typical background concentrations 
(the New York State Department of Health [NYSDOH] maintains a database of 
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typical background concentrations for indoor and outdoor air for use as compari-
son values). 
 
On-site Sub-slab Vapor 
Soil vapor samples were collected beneath the ground floor concrete slab at 11 
locations within the former Bright Outdoors building and at four locations sur-
rounding a portion of the building to identify potential source areas.  The follow-
ing summarizes the results: 
 
Nine VOCs were detected at one location beneath a floor trench drain near the 
northeast corner of the building (Welding Room).  Of these, the detected concen-
trations of TCA, DCA, 1,1-DCE, PCE, methylene chloride, and vinyl chloride 
were significantly above the levels found in typical background concentrations 
(NYSDOH 2005).  The presence of several of these compounds correlated with 
detections in other media collected near the same floor drain.  TCA was detected 
at the highest concentration at this location (115,000 µg/m3) but was present in 
sub-slab vapor samples throughout the facility. 
 
TCE was detected at five locations beneath the facility but was detected much less 
frequently than TCA and at much lower concentrations.  The maximum concen-
tration of TCE was 810 µg/m3 and was detected in a sample associated with the 
floor drain in the former welding room. 
 
Sub-slab Soil 
Thirteen soil samples were collected from beneath the concrete slab within the 
former Bright Outdoors building to identify potential source areas.  The following 
summarizes the results: 
 
■ All but one of the samples contained at least one VOC including TCA, TCE, 

1,1-dichloroethane (DCA), xylenes, 2-butanone, acetone, and eight tentatively 
identified aromatic hydrocarbons.  None of the detected concentrations ex-
ceeded NYSDEC recommended soil cleanup objectives with the exception of 
acetone at one location.  

 
■ Acetone was detected at nine locations with a maximum concentration of 380 

micrograms per kilogram (μg/kg) detected near the north (drain) end of the 
trench floor drain in the “Welding Room”.  Acetone, a common laboratory 
contaminant, was not detected in laboratory method or preparation blanks; 
therefore, it can be assumed that acetone is site related. 

 
■ TCA was detected at two locations at a maximum concentration of 110 µg/kg 

and TCE was detected in two samples, both beneath the “Storage Area,” with 
a maximum concentration of 44 µg/kg. 

 
■ DCA and xylenes were each detected in one sample at concentrations below 

the laboratory quantitation limit. 
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■ 2-Butanone (also known as MEK) was present in two samples, SB01 (south 

end of the floor drain in the “Welding Room”) and SB04, (near an abandoned 
floor drain in the “Assembly Area”) at concentrations of 31 and 33 µg/kg, re-
spectively. 

 
■ Eight TICs (aromatic hydrocarbons) were detected in sample SB04.  No TICs 

were identified in the other sub-slab soil samples. 
 
Drainline Sediment 
Drainline sediment samples were collected from six locations inside and outside 
the former Bright Outdoors building.  The following summarizes the results: 
 
■ Sample SD05, collected from the loading dock central drain, did not contain 

any VOCs; the remaining five samples contained at least one VOC.  
 
■ The only compound detected at a concentration exceeding NYSDEC recom-

mended soil cleanup objectives was toluene in the drywell adjacent to the 
northwest corner of the building at 1,900 μg/kg. 

 
■ TCA was detected only in north end of the “Welding Room” floor drain, at a 

concentration of 38 μg/kg.  The sub-slab soil and vapor samples from the 
same drain also contained TCA.   

 
■ TCE was only detected in the north end of the drain in the “Assembly Area” at 

a concentration of 2 μg/kg.  The sub-slab vapor sample from the same area did 
not contain any TCE.   

 
■ Benzene, toluene, ethylbenzene, and/or xylenes (BTEX), which are petroleum-

related products, were detected in four drainline sediment samples (two out-
door drywells, floor drain in the “Production [Wire] Room”, and floor drain in 
the main “Assembly Area”), with the highest total BTEX concentration of ap-
proximately 2,030 μg/kg (1,900 μg/kg of toluene) detected in an outdoor dry-
well (sample location SD01). 

 
■ Several other compounds were detected in one or more sediment sample, in-

cluding:  acetone at five locations (maximum 130 μg/kg), MEK at two loca-
tions (maximum 62 μg/kg), 4-methyl-2-pentanone at two locations (maximum 
9 μg/kg), isopropylbenzene at two locations (maximum 8 μg/kg), styrene at 
one location (maximum 88 μg/kg), and carbon disulfide at one location 
(maximum 4 μg/kg). 

 
■ TICs consisting primarily of aliphatic and aromatic hydrocarbons were found 

in four sediment samples. 
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Subsurface Soil 
A total of 26 subsurface soil samples were collected from the soil borings in-
stalled around the perimeter of the property, including vadose-zone samples from 
just above the water table and saturated-zone samples.  The following summarizes 
the analytical results: 
 
■ Twelve of the 14 vadose-zone subsurface soil samples were free of VOC con-

tamination.  The only VOC detected in vadose-zone samples was acetone at a 
maximum concentration of 22 µg/kg. 

 
■ Four VOCs were detected in the subsurface soil samples collected below the 

water table:  TCA, TCE, 1,1-DCE, and acetone.  The maximum TCA concen-
tration detected was 26 μg/kg in MW05-S2 from the east-central portion of the 
site.  The maximum TCE concentration was 130 μg/kg in BH08-S2, on the 
west side of the property.  The highest 1,1-DCE concentration was detected in 
MW05-S2 (approximately 2 μg/kg) and the highest acetone concentration was 
detected in MW03-S2 (25 μg/kg).  These saturated-zone samples mimic the 
groundwater analytical results and are not indicative of source area contamina-
tion. 

 
■ No TICs were found in the subsurface soil samples.   
 
Groundwater 
Seven grab samples of groundwater from just below the water table were col-
lected during borehole drilling.  Groundwater samples were also collected from 
the six new monitoring wells drilled at the site after completion and development 
of the wells.  In addition, five previously existing off-site wells down-gradient of 
the site were sampled.  Recent and historical groundwater analytical data for the 
Johnson City municipal supply wells were also acquired.  The following summa-
rizes the analytical results: 
 
■ Water-table samples from six of the seven boreholes contained at least two 

VOCs, including TCA, TCE, and/or MTBE.  Contaminants detected at con-
centrations exceeding NYSDEC Class GA groundwater standards were: 
- TCA at BH09 (18 µg/L) and BH12 (6 µg/L); 
- TCE at BH08 (260 µg/L) and BH09 (6 µg/L); and 
- MTBE at BH11 (14 µg/L). 
 
The only sample that did not contain VOCs was collected from boring BH07 
at the northwest corner of the building. 

 
■ Groundwater samples collected from approximately 30 to 50 feet BGS from 

the newly installed monitoring wells at the site each contained one or more of 
the following VOCs:  TCA, TCE, MTBE, 1,1-DCE, chlorobenzene, and 1,2-
dichlorobenzene.  Contaminants detected at concentrations exceeding 
NYSDEC Class GA groundwater standards were: 
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- TCA in four wells at a maximum concentration of 270 µg/L in well -
MW05 along the east-central property line; 

- TCE in the same four wells at a maximum concentration of 28 µg/L, also 
in well MW05; and 

- 1,1-DCE in two wells at a maximum concentration of 43 µg/L, also in 
well MW05. 

 
■ Only two of the off-site wells sampled contained VOCs.  MW-3D and MW-

10S both contained TCE at concentrations below the NYSDEC groundwater 
standard. 

 
■ TCA and TCE continue to be sporadically detected in Johnson City municipal 

supply wells 2 and 3 (PCE was also detected in well #6 in 2003).  However, 
TCA concentrations have historically not exceeded MCLs except in June 
through September 1991 and once in August 1994 (data for 1996 to 2000 were 
not acquired; however, personal communication with the Johnson City Water 
Department Assistant Superintendent indicated that no other MCL ex-
ceedances have occurred). 

 
■ No TICs were found in the groundwater samples. 
 
1.5.2 Fate and Transport 
Due to the nature and extent of contamination within multiple environmental me-
dia, TCA, 1,1-DCE, and TCE were identified as the contaminants of concern 
(COC).  Other compounds detected above screening criteria were disregarded due 
to a lack of consistent detections at the site, absence in down-gradient monitoring 
wells, and association with sources other than the site.  Natural mechanisms af-
fecting the migration of the contaminants of concern are summarized below and 
discussed in detail in the RI.  Transport, chemical persistence, and typical sources 
of TCA, 1,1-DCE, and TCE were also discussed in the RI. 
 
Routes of Migration 
Migration of contaminants from their source areas can occur via surface water flow, 
infiltration, groundwater flow, subsurface tunnels and utilities, and volatilization.  
Observations regarding these migration routes are summarized below: 
 
■ The surface water migration route is not considered a complete pathway due to a 

lack of open surface water downhill of the site that can accept flow and a lack of 
storm water catch basins at the site.  In addition, contaminants were not detected 
in areas considered accessible to surface water or storm flow.  Contaminants 
were only detected at depth in the subsurface and interior of the building.   

 
■ Infiltration can cause contaminants on the surface or in the vadose zone to mi-

grate downward to the water table.  Direct infiltration at the land surface is ex-
pected to be minimal at the site due to the relative lack of unpaved areas.  In ad-
dition, a lack of contamination in vadose-zone soil samples indicates that con-
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taminants are not available for downward migration.  Infiltration at the site is as-
sumed to primarily occur at the outdoor drywells.  No TCA, TCE, or 1,1-DCE 
was detected in sediments collected from these drywells.  Contaminants that 
were detected primarily included BTEX, acetone, and MEK, which were not de-
tected in groundwater samples.  This indicates that contaminants present in the 
drywells are not migrating to groundwater. 

 
■ Overburden groundwater flow allows both vertical and lateral migration of 

contaminants located within the saturated zone and is considered the most sig-
nificant transport mechanism for site-related contaminants.  Calculations per-
formed during the RI indicate velocities for the contaminants of concern to be 
no more than 111 feet per year.  Groundwater modeling by USGS suggests 
that residence time in the aquifer between the site and the Camden Street 
Wellfield, which is the ultimate discharge location for area groundwater, is on 
the order of 2.5 years.  Groundwater is used as the primary potable supply in 
the region; however, it is municipally supplied and is treated prior to distribu-
tion.  Contaminant concentrations decrease with down-gradient distance from 
the site and are non-detect in monitoring wells between the site and the mu-
nicipal supply wells indicating a lack of complete migration to sensitive recep-
tors. 

 
■ Utility corridors on the subject property are not expected to act as significant 

contaminant migration pathways because the water table lies below the depth of 
typical utilities.  Possible contaminant migration may occur if interior floor 
drains are connected to public sewers and those sewers contain cracks or leaking 
joints that would allow contaminated water to seep into the utility bedding and 
ultimately the groundwater. 

 
■ Volatile compounds can migrate off site in groundwater and then volatilize from 

the groundwater into the vadose zone where the contaminants can migrate as 
soil vapor and collect beneath structures, discharge to interior spaces, or dis-
charge to the surface.  This migration route was observed at the site based on the 
presence of site-related contaminants in off-site sub-slab vapor samples; how-
ever, the concentrations detected did not appear to constitute a health risk. 

 
1.5.3 Qualitative Human Health Risk Evaluation 
Site contamination may pose a potential health risk to human receptors when a 
complete exposure pathway exists and when the magnitude of exposure is suffi-
cient to cause adverse health effects.  COCs identified by the preliminary screen-
ing in both soil and groundwater were evaluated along with current and potential 
future exposure pathways with respect to potential human exposure.  The magni-
tude of exposure and likelihood of potential adverse health effects were assessed 
qualitatively through comparisons with appropriate risk-based concentrations that 
were available.  At the former Bright Outdoor Site, the major COCs identified in 
the sampled environmental media were VOCs, specifically TCA and TCE.  Under 
existing site conditions, site workers could potentially be exposed by direct con-
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tact with soil/sediment contaminants and by inhalation of vapors emanating from 
VOC contamination in groundwater, but the magnitude of these exposures is 
unlikely to reach levels of concern.  There is no danger to site visitors (customers) 
or trespassers due to the short duration of exposure and relatively low exposure 
levels.  Contaminants from this site that get into the groundwater are reduced in 
concentration as they travel from the site by degradation, dispersion, and other 
processes, and the remainder of the contaminants are removed by air stripping at 
the Camden Street treatment system before use in the municipal water supply.  
Therefore, the groundwater exposure pathway is incomplete and does not pose a 
threat to users. 
 
1.5.4 RI Conclusions and Recommendations 
 
General Conclusions 
The following is a summary of the conclusions derived from the RI: 
 
■ The relative concentrations of TCA and TCE in groundwater and saturated-

zone subsurface soil samples collected at the site correlated with one another, 
as expected.  That is, the highest relative concentrations of TCA were detected 
at the same location on the east side of the site and the highest relative concen-
trations of TCE were detected on the west side of the site.  Concentrations of 
these contaminants were higher in groundwater samples compared to the satu-
rated soils indicating the presence of dissolved phase contamination trans-
ported by groundwater instead of localized sources in subsurface soil. 

 
■ There was no apparent correlation between the concentrations of acetone de-

tected in groundwater and subsurface soil samples at the site.  That is, acetone 
was present in several subsurface soil and sediment samples but not in 
groundwater.  The lack of acetone in laboratory method blanks and other QC 
samples indicates that acetone is not laboratory related and was present in the 
site samples. 

 
■ The lack of vadose-zone soil contamination at the site indicates that there were 

no significant surface spills of solvent near the areas tested. 
 
The non-chlorinated VOCs detected in outdoor drywell samples (toluene, xylenes, 
acetone, etc.) are not migrating to the groundwater.  These compounds were not 
present in groundwater collected nearby at BH07 or in other groundwater samples. 
 
■ There were several related hits in samples collected from the “Welding 

Room” (northeastern room).  TCA was detected in sub-slab soil, sediment, 
and sub-slab vapor samples collected from the floor drain in this room.  Ace-
tone, 2-butanone, 1,1-DCE, DCA, and several other compounds were also 
present in one or more samples collected from this room.  This contaminant 
distribution, coupled with the suspected historic use of small quantities of sol-
vents possibly containing these compounds, suggests that the floor drain is a 
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source of contamination.  The suspected migration route is that liquid waste 
containing TCA made its way to the floor drain where some TCA (and other 
chemicals) adsorbed to the moist sediment that accumulated beneath the dis-
charge pipe.  Some TCA (and other chemicals) may have also discharged 
(most likely in an aqueous solution) out the drain where it infiltrated into the 
soil beneath the slab.  It is likely that vapors from this discharge accumulated 
beneath the floor slab. 

 
■ Although the concentration of TCE detected in a sub-slab soil sample from 

beneath the “Storage Area” was low, it is possible that its presence is spill re-
lated.  This sample was particularly difficult to collect and some volatile loss 
may have occurred during sampling.  In addition, the existing storage area be-
neath which this sample was collected was formerly a parking lot.  The storage 
area was constructed in 1990 (Sear-Brown 2000).  If the spill occurred prior to 
construction, some of the source may have been eliminated through soil re-
moval or volatilization during construction.  TCE from this area may have mi-
grated downward and then laterally in groundwater to the southwest where it 
was detected in groundwater from boring BH08.   

 
■ Although TCA is present in multiple media associated with the floor drain in 

the “Welding Room,” alternate or additional off-site sources cannot be ruled 
out.  The maximum concentration of TCA detected in groundwater during the 
RI was along the east-central fence line at MW05 suggesting an off-site source 
to the northeast.   

 
■ TCA was detected in groundwater samples collected in November and De-

cember 1995 along the north fence line (up-gradient) of both 631 and 627 
Field Street suggesting the presence of an up-gradient source.  However, no 
contamination was detected in groundwater samples collected up-gradient of 
these properties during the 1996 IIWA or the 2001/2002 PSA.  VOC concen-
trations in groundwater can change over time due to fluctuations in the magni-
tude and direction of groundwater flow, dispersion, degradation, etc.  Differ-
ent sample collection depths and locations will also result in different concen-
trations due to localized variations in flow dynamics.  This information, cou-
pled with the presence of former area landfills that were at one time on the 
NYSDEC Registry of Inactive Hazardous Waste Sites suggests that additional 
up-gradient sources currently or formerly existed. 

 
■ During the 1995 groundwater sampling investigation conducted by NYSDEC, 

TCA was detected at 270 µg/L and TCE was detected at 170 µg/L adjacent to 
a storage shed behind 627 Field Street.  This TCE hit represents the historic 
maximum concentration detected in the Field Street area (north of Route 17).  
This TCA hit was also among the highest historical concentrations (the maxi-
mum was 445 µg/L in 1994 near the corner of Field and Marie streets).  Ob-
servations made by NYSDEC at that time indicate that Innovation Associates 
used the shed for chemical storage.  Innovation Associates is listed in the 
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RCRA Information System database as a small quantity generator of hazard-
ous waste (unknown type).  Innovation Associates manufactures equipment 
that includes electronic components and TCA is a common solvent used in the 
processing of printed circuit boards.  Therefore, this property cannot be ruled 
out as a potential source. 

 
■ Review of historic groundwater analytical results reveals a general attenuation 

of TCA levels over time.  In off-site monitoring wells such as MW-3D, MW-
5D, MW-5S, MW-7S, MW-8I, and MW-10S, the detected concentrations 
have decreased from as high as 30 µg/L to non-detect.  At the Camden Street 
Wellfield, TCA concentrations in municipal well water were highest in 1991 
and have been below MCLs since that time (except for August 1994).  This 
suggests that the contamination that originally affected the municipal wells 
was primarily related to slug flow of contaminant mass through the system and 
depletion of contaminant at the source or sources has occurred. 

 
■ The lack of contamination in wells such as MW-5D and MW-5S between the 

Former Bright Outdoors site and Camden Street Wellfield indicates that con-
tamination present in the Field Street area is no longer affecting the municipal 
wells and that additional sources exist.  Based on the historic distribution of 
contaminants and presence of these contaminants at Air Force Plant 59, this 
site cannot be ruled out as a historic and current source of contamination to the 
Camden Street Wellfield.   

 
■ Groundwater modeling by USGS estimated the groundwater travel time to be 

approximately 2.5 years from the site to the Camden Street Wellfield.  Based 
on retardation factors associated with contaminant transport of 4 to 6 as calcu-
lated during the RI, estimated contaminant travel times would be over 10 
years.  This calculation over-simplifies the complexities of contaminant mi-
gration in groundwater; however, if the Former Bright Outdoors site were the 
sole source of TCA contamination detected at the Camden Street Wellfield, 
then source release would have occurred during site operation by the 7-Up 
Bottling Company.  It remains unknown whether site operations at the time 
would have involved the use of TCA or TCE. 

 
■ Migration of TCA and TCE from the Former Bright Outdoors site and/or other 

up-gradient sources does not appear to impact human health.  Volatilization of 
contaminants from the groundwater has not caused a significant accumulation 
of contaminants beneath the slabs of nearby residential homes.  In addition, 
drinking water supplies have not been contaminated at levels exceeding MCLs 
in nearly 10 years and any volatile compounds present are removed by air 
stripping prior to public distribution. 
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1.5.5 Data Limitations and Recommendations for Future Work 
This FS will address concerns associated with the site identified as the former 
Bright Outdoors facility.  However, based on the conclusions stated above, the 
following recommendations for additional work are also suggested: 
 
■ Additional investigation of alternate/additional sources in the Field Street area 

is recommended.  In particular, a focused investigation at 627 Field Street 
would help determine whether this property is a source of groundwater con-
tamination.  Operations at this facility, anecdotal evidence that chemicals were 
stored in a shed behind the main building, previous detection of TCA at an 
elevated concentration near this shed, and the detection of TCA in monitoring 
wells along the property line between buildings all suggest that this property is 
a potential contaminant source.  Additional investigation should include 
groundwater sampling near the shed and warehouse, along the western bound-
ary of the property, and up-gradient (north of the site) as well as targeted facil-
ity sampling (sub-slab vapor, vadose-zone soil, drainline sampling, etc.). 

 
■ Additional investigation of possible up-gradient sources is recommended.  Re-

cords searches, interviews, and review of historical documentation for the 
property due north of the Former Bright Outdoors site (Wegman’s property) 
and the former landfills along Harry L. Drive should be conducted.  Based on 
the results of these efforts, an appropriately designed groundwater study may 
be undertaken. 

 
■ Sample monitoring wells such as MW-2D and MW-2S or others near the 

western boundary of Air Force Plant 59 to determine whether this facility re-
mains a source of contamination. 

 
■ Conduct a statistical evaluation of contaminant levels in the Camden Street 

municipal wells to determine whether the apparent drop in observed contami-
nant concentrations is statistically significant.  This will help predict whether 
there is a potential future threat to public health under existing environmental 
conditions.
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Development of Remedial Action 
Objectives and Definition of 
Contaminated Media of Concern 
 
 
 
 
2.1 Remedial Action Objectives 
Section 2 identifies the contaminants of concern (COCs) and media of interest at 
the site, and establishes proposed cleanup goals and specific Remedial Action Ob-
jectives (RAOs) for contaminated on-site media. 
 
2.1.1 Media of Concern 
 
Off-site Sub-slab Vapor and Indoor Air 
Many VOCs tend to migrate downward from source areas with infiltrating pre-
cipitation, eventually reaching groundwater.  Such migration is expected to occur 
at the site.  As groundwater transports the dissolved phase VOCs off site, they can 
diffuse as vapor up to the surface, where vapors may be released to ambient air, 
migrate into subsurface structures such as manholes, tunnels, and basements, or be 
trapped beneath structures (building slabs).  Otherwise, off-site sub-slab vapor and 
indoor air, although a media of concern, will not be evaluated for RAOs. 
 
On-site Sub-Slab Vapor 
One indoor air sample was collected from the “Assembly Room” to assess indoor 
air quality that may be impacted by VOCs present in the soil vapor beneath the 
structure.  The highest soil vapor concentrations were detected in an adjacent 
room (Welding Room); however, that room is highly ventilated, having several 
overhead garage doors that are often open.  Therefore, the air quality sample was 
collected from the Assembly Room where exposure was considered more likely 
due to less ventilation and a higher worker population.  The only compound de-
tected was TCE at 1.2 μg/m3.  This concentration is within (but at the high end of) 
the background range for indoor air in public and commercial office buildings 
(EPA Building Assessment and Survey Evaluation [BASE 1994 – 1998] in 
NYSDOH 2005) and is below the NYSDOH air guideline.  On-site sub-slab vapor 
will be evaluated for RAOs. 
 
Soils and Drainline Sediment 
The presence of VOCs in sub-slab soil and drainline sediment is indicative of re-
sidual material from shallow spills and processes previously employed at and 
around the facility.  No VOCs were present in the soil samples collected around 
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the perimeter of the facility above the groundwater, indicating that downward mi-
gration from the surface is not occurring at these locations.  The presence of 
VOCs in saturated soil samples from around the perimeter resulted from transport 
of contaminants away from the source area(s) via groundwater. 
 
Current human receptors would include site workers, visitors who enter for spe-
cific purposes, such as customers, and possibly trespassers.  Generally, site work-
ers and visitors are expected to have very limited direct contact with subsurface 
soil contamination, and contact with potential surface soil also will be very lim-
ited, since most of the site is paved or covered by site structures.  Contaminant 
levels in surface soils are not known, because no samples were collected, but it is 
reasonable to expect that volatile contamination in surface soil will be lower than 
that in subsurface soil due to volatilization.  In addition, shallow subsurface soil 
samples (vadose zone) were generally free of volatile organic contamination.  Site 
workers may also be exposed to VOCs via inhalation of vapors that have migrated 
from subsurface soil to the workplace air. 
 
The potential for encountering contaminants also exists for utility/sewer workers 
that need to excavate in the area or near the property and handle the soils or bed-
ding material, or to enter manholes or other excavations for maintenance reasons.  
Although this is not an everyday occurrence, it does present a potential short-term 
exposure risk. 
 
In the future, the site could remain active as a light industrial operation or it might 
be redeveloped for other industrial or commercial uses.  It is assumed the site will 
not be used for residential purposes.  Should the current structure ever be demol-
ished and the site reconstructed then construction workers could be exposed to 
soil contaminants during these operations.  Soil excavation and other disturbances 
during reconstruction could unearth subsurface soils and future workers could po-
tentially have direct contact with some of the contamination that is now inaccessi-
ble.  Although exposure to soil contaminant could occur the nature of reconstruc-
tion projects is such that exposure would be of short duration and should pose no 
danger to on-site workers. 
 
Comparisons of chemical concentrations in subsurface soils to risk-based concen-
trations developed for industrial soil, based on direct contact exposure (USEPA 
2002), indicate that the risks to future commercial or industrial workers from 
long-term exposure to site soil contamination will not exceed risk levels regarded 
as acceptable by EPA.  Note that short-term exposures for some workers during 
site redevelopment or during utility work may be greater than the standard worker 
exposure assumptions.  Particularly during excavation activities, construc-
tion/utility workers would be expected to have higher exposures from direct con-
tact routes and dust inhalation.  Furthermore, they could potentially be exposed to 
elevated ambient vapor concentrations in excavations and manholes.  Such expo-
sures are expected to be relatively brief, however, and may be mitigated by appro-
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priate monitoring, engineering controls, and use of personal protective equipment.  
Risk to visitors, whose potential exposures are considerably less than workers, are 
well below levels of concern.  Review of the contaminant levels and the risk to 
human health and environment suggest that RAOs will be developed for the sub-
slab and drainline sediments. 
 
2.2 Groundwater 
The former Bright Outdoors site and surrounding area are served by municipal 
water provided by the Johnson City Water Department, which draws its supply 
from area groundwater and is treated at the Camden Street Well Field.  Water 
treatment consists of liquid or gas chlorination introduced at the well sites and air 
stripping at the Camden Street treatment plant.  Although some untreated 
groundwater from the site may reach the treatment facility, contaminant concen-
trations, related directly to former Bright Outdoors or multiple sources, have been 
observed to be lower than those on site.  Because of the municipal water system, 
there is a low likelihood that someone would install a drinking water well into the 
existing area and therefore direct consumption of the groundwater is of low likeli-
hood.  
 
The analytical results show that groundwater is contaminated by VOCs.  The 
highest concentrations of VOCs were found to be 50 times greater than Class GA 
groundwater standards and risk-based concentrations for drinking water. 
 
Under existing site conditions, with no groundwater use, there is no pathway for 
direct contact with contaminated groundwater.  However, vapors from volatile 
groundwater contaminants can be transported upward in vapor or via sewer man-
holes and released through cracks in pavement or unpaved areas to air, potentially 
exposing neighbors via the inhalation route.  Site visitors’ exposures are not likely 
to reach levels of concern because the total exposure time from infrequent, short-
duration visits will be relatively small. 
 
RAOs will be considered for groundwater. 
 
2.3 Contaminants of Concern 
Chemicals analyzed for at this site include volatile organic compounds (VOCs) 
and semivolatile organic compounds (SVOCs).  Of these compounds, TCA and 
TCE were identified as the COCs for this site.  These compounds were detected in 
air, soil, and groundwater samples.  Risk to human health and the environment 
was evaluated for each of the compounds through each of the media and was 
found to be non-threatening.  However, analytical results as compared to deter-
mined cleanup goals require that remediation be considered.  Thus, RAOs were 
developed to achieve the determined cleanup goals.  Other VOCs were also pre-
sent in various environmental media; however, their detection was sporadic and 
not necessarily site-related.  These other VOCs would be remediated congruently 
with the primary VOCs of concern, TCA and TCE. 
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2.4 Remedial Action Objectives 
Potential impacts to off-site receptors include use of contaminated groundwater 
and vapor intrusion to nearby residences and commercial facilities.  There are no 
known users of groundwater in the immediate vicinity of the site with the excep-
tion of the Village of Johnson City municipal supply wells approximately 0.75 
mile south of the site.  The contamination gradient between the site and the supply 
wells is not continuous (there are clean wells between the two areas) and the 
groundwater extracted from the supply wells is treated to remove VOCs prior to 
distribution.  Therefore, this exposure pathway is incomplete.  Therefore, the 
RAOs for this site and the media in general are as follows: 
 
Off-site and On-site Air/Vapor 
The RAO for air/vapor is: 
 
■ Eliminate to the extent possible the potential for human exposures to organic 

vapors in site buildings, structures, and subsurface utilities. 
 
Soils 
The RAOs for the site subsurface soils are: 
 
■ Eliminate to the extent practicable the potential for direct human or animal 

contact with the contaminated subsurface soils;  
 
■ Reduce the risk of further contamination of the groundwater by reducing the 

potential for leaching of contamination into the groundwater; and 
 
■ Eliminate to the extent practicable the potential for human exposures to or-

ganic vapors in site buildings, structures, and subsurface utilities. 
 
Drainline Sediments 
The RAOs for sediment are: 
 
■ Eliminate to the extent practicable the potential for direct human and animal 

contact with the contaminated sediments; and 
 
■ Reduce the risk of further contamination of the groundwater by reducing the 

potential for leaching of contamination into the groundwater. 
 
Groundwater 
The RAOs for groundwater are: 
 
■ Prevent to the extent practicable, the further off-site migration of contami-

nated groundwater; 
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■ Reduce, control, or eliminate to the extent practicable the groundwater con-
tamination present within the overburden; and 

 
■ Eliminate to the extent practicable, the potential for human exposures to con-

taminated groundwater. 
 
2.5 Cleanup Criteria 
To define the area or volume of each medium that must be addressed to meet the 
RAOs, chemical-specific cleanup goals were developed for each medium at this 
site.  These cleanup goals were developed based on the following considerations: 
 
■ Evaluation of standards and other criteria and guidance (SCGs); 
 
■ Impacts to human health and the environment; and 
 
■ Costs. 
 
Based on the location and setting of the site, there does not appear to be any expo-
sure pathways (such as groundwater to surface water discharge) that would affect 
fish and wildlife; therefore, ecological site-specific risk values were not devel-
oped.  Therefore, the evaluation focused on determining acceptable contaminant 
levels and cost considerations that would be protective of human health and the 
environment.   
 
Standards refer to promulgated and legally enforceable rules or regulations.  Cri-
teria and guidance refer to policy documents that are non-promulgated and there-
fore are not legally enforceable.  
 
The SCGs presented in this report are in accordance with the following: 
 
■ Section 121(d)(2) of CERCLA. 
 
■ EPA guidance values set forth in the CERCLA National Oil and Hazardous 

Substances Pollution Contingency Plan (NCP) (40 Code of Federal Regula-
tions [CFR] 300); the two-part document entitled, CERCLA Compliance with 
Other Laws Manual (Office of Solid Waste and Emergency Response 
[OSWER] Directives 9234.1-01 [Draft], August 8, 1988, and 9234.1-02, Au-
gust 1989); and the document entitled, Guidance for Conducting Remedial In-
vestigations and Feasibility Studies Under CERCLA (EPA-540/G-89/004). 

 
■ NYSDEC Department of Environmental Remediation – 10 Technical Guid-

ance for Site Investigation and Remediation, December 2002. 
 
■ NYSDEC TAGM 4046, Determination of Soil Cleanup Objectives and 

Cleanup Levels. 
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■ NYSDEC Technical and Operational Guidance Series (TOGS) 1.1.1, Ambient 

Water Quality Standards and Guidance Values and Groundwater Effluent 
Limitations. 

 
There are three types of SCGs: 
 
■ Chemical-Specific SCGs.  Usually health- or risk-based numerical values or 

methodologies that establish an acceptable amount or concentration of a 
chemical in the ambient environment; 

 
■ Action-Specific SCGs.  Usually technology- or activity-based requirements 

for remedial actions; and 
 
■ Location-Specific SCGs.  Restrictions placed on the concentration of hazard-

ous substances or the conduct of activity solely because the activities occur in 
special locations. 

 
Only chemical-specific SCGs address cleanup goals.  Action-specific and loca-
tion-specific SCGs, if applicable, are discussed in relation to specific remedial 
alternatives in Sections 3 and 4. 
 
Cleanup goals are established by evaluating the available SCGs for each contami-
nant.  In general, this process selects standards as preliminary screening values.  If 
no standards exist for a given contaminant, the most appropriate criterion or guid-
ance value is selected as a preliminary screening value.  The preliminary screening 
values then are compared to site-specific background values if available to ensure 
that no preliminary screening value is set below background concentrations.  If the 
site-specific background concentration is higher than the SCG-based preliminary 
screening value, then the background concentration is selected as the preliminary 
screening value instead.  These preliminary screening values then are compared to 
site data to identify which contaminants may require cleanup.  These contaminants 
then are considered with regard to other factors influencing the need for cleanup, 
including comparison to regional background levels and an evaluation of con-
tamination.  The cleanup goals set by this process then are compared again to site 
data in order to identify areas that must be addressed in the FS. 
 
This process is completed for each medium.  Because the nature of the SCGs is 
different for each medium, the details of this process are medium-specific.  These 
details are presented in each medium-specific section below.  Each section de-
scribes and presents illustrations showing the extent of contamination exceeding 
the cleanup goals, and these areas and volumes form the basis for the remedial 
technology selection and alternative development sections in this FS. 
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2.5.1 Selection of Soil Cleanup Goals 
 
Standards 
There are no standards identified for cleanup of TCA or TCE in soils.  However, 
standards identified for groundwater are the NYSDEC Class GA maximum con-
taminant levels (MCL) taken from the NYSDEC Division of Water TOGS 1.1.1.  
All New York State groundwater is considered Class GA by NYSDEC. 
 
Criteria and Guidance Values 
Criteria and guidance values are established by NYSDEC TAGM 4046 and have 
been included in Tables 2-3 through 2-5 along with the analytical data for subsur-
face soil samples.  Tables 2-6 through 2-9 summarize the frequency of detections 
and exceedances of the screening criteria for these media.  Although the TAGM 
4046 values were developed to be health protective, they do not necessarily pro-
vide indication of the actual or potential health risks posed by site soil contamina-
tion.  Often the more stringent values listed for organic chemicals are based on 
protection of groundwater that might be used as a drinking water source.  Most of 
the remaining soil cleanup objectives for organic chemicals are risk-based values 
based on potential soil ingestion in a residential setting assuming a magnitude of 
exposure considerably greater than would reasonably be expected at this site. 
 
For compliance with soil vapor and indoor air levels, NYSDOH has released a 
Public Comment Draft of a guidance document entitled “Guidance for Evaluating 
Soil Vapor Intrusion in the State of New York” (February 2005).  This document 
provides guidance on identifying and addressing current and potential future ex-
posures to contaminated subsurface vapors associated with known or suspected 
volatile chemical contamination. 
 
2.6 Media of Concern and Associated Cleanup Criteria 
2.6.1 Vapor/Air 
 
Off-Site Vapor/Air 
In order to protect the privacy of the home and business owners whose buildings 
were sampled, specific sample results are not provided herein.  However, a range 
of detections in the sub-slab vapor samples is presented in Table 2-1 because this 
data is useful for assessing the extent of contamination associated with the Former 
Bright Outdoors Site.  Table 2-7 summarizes the frequency of detections and ex-
ceedances of the screening criteria.  NYSDOH draft guidance was used for screen-
ing criteria, including NYSDOH’s database of typical background concentrations 
and guidelines for specific contaminants.  Based on their presence, COCs identi-
fied in off-site sub-slab vapor include five VOCs (TCA, 1,1-DCE, PCE, TCE, and 
chloromethane).  None of these VOCs were found to exceed applicable air guide-
lines established by NYSDOH (currently in public review).  Many VOCs tend to 
migrate downward from source areas with infiltrating precipitation, eventually 
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Table 2-1 Summary of Positive Analytical Results for On-site Sub-slab and Soil Vapor Samples, 

Former Bright Outdoors Site 
 Sample ID: SA01 SA01D SA02 SA03 SA04 SA05 SA06 

Analyte Date: 6/17/04 2/8/05 6/17/04 6/17/04 6/16/04 6/25/04 2/8/05 
VOCs in Air by Method TO-14A/TO-15 (µg/m3) 
1,1,1-Trichloroethane  115,000 2,200 286 39.8 173 27.3 U 10,000 
1,1-Dichloroethane  4,700 J 45 14.12 J 20.2 U 20.2 U 20.2 U 81 U 
1,1-Dichloroethene  13,000 16 U 28.4 7.09 J 22.1 19.8 U 79 U 
Bromomethane  3.00 J NA 19.4 U 19.4 U 19.4 U 19.4 U NA 
Chloromethane  3.21 J 21 U 10.3 U 10.3 U 10.3 U 1.23 J 100 U 
Methylene chloride  15.5 J NA 17.4 U 17.4 U 17.4 U 17.4 U NA 
Tetrachloroethene  38.5 46 33.9 U 33.9 U 33.9 U 33.9 U 140 U 
Trichloroethene  26.9 U 190 8.70 J 7.84 J 5.12 J 26.9 U 110 U 
Vinyl chloride  12.8 J 10 U 4.14 U 3.73 U 2.44 U 12.8 U 51 U 

 
 Sample ID: SA07 SA08 SA09 SA10 SG01 SG02 SG03 SG04 

Analyte Date: 2/8/05 2/8/05 2/8/05 2/8/05 2/11/04 2/11/04 2/11/04 2/11/04 
VOCs in Air by Method TO-14A/TO-15 (µg/m3) 
1,1,1-Trichloroethane  28 350 14,000 410 1.1 U 1.1 U 2.5 1.1 U 
1,1-Dichloroethane  6.5 U 3.2 U 100 4.5 0.81 U  0.81 U  0.81 U  0.81 U  
1,1-Dichloroethene  6.3 U 3.2 U 79 U 1.6 U 0.79 U 0.79 U 0.79 U 0.79 U 
Bromomethane  NA NA NA NA NA NA NA NA 
Chloromethane  8.3 U 4.1 U 100 U 2.1 U 1.4 1.0 U 1.4 1.3 
Methylene chloride  NA NA NA NA NA NA NA NA 
Tetrachloroethene  11 U 5.4 U 140 U 2.7 U 1.4 U  1.4 U  1.4 U  1.4 U  
Trichloroethene  810 4.3 U 110 U 2.1 U 1.1 U  1.1 U  1.1 U  1.1 U  
Vinyl chloride  4.1 U 2.0 U 51 U 1.0 U 0.51 U 0.51 U 0.51 U 0.51 U 
Key: 
 J = Estimated Value. 
 NA = Not analyzed. 
 µg/m3 = Micrograms pre cubic meter. 
 SA = Indoor sub-slab vapor sample location. 
 SG = Outdoor soil vapor sample location. 
 U = Not detected (practical quantitation limit listed). 
 VOC = Volatile organic compound. 
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reaching groundwater.  Such migration is expected to occur at the site.  As 
groundwater transports the dissolved phase VOCs off site, they can diffuse as va-
por up to the surface, where vapors may be released to ambient air, migrate into 
subsurface structures such as manholes, tunnels, and basements, or be trapped be-
neath structures (building slabs).  If exposures occurred at levels cited in this re-
port, they would be substantially below any concern at off-site locations.  There is 
only one off-site location at which TCE was detected at a concentration for which 
the NYSDOH draft guidance indicates that additional monitoring may be required 
(NYSDOH 2005).  This issue has been brought to the attention of NYSDOH’s 
Bureau of Environmental Exposure Investigation.  Otherwise, off-site sub-slab 
vapor and indoor air, although a media of concern, will not be evaluated for 
RAOs. 
 
On-Site Air/Vapor 
The analytical data for on-site sub-slab vapor samples are summarized in Table 
2-2.  These data are used for source area identification and site characterization 
and are not representative of exposure.  Therefore, sub-slab vapor sample results 
are not included in this human health risk evaluation.  The only compound de-
tected was TCE at 1.2 μg/m3.  This concentration is within (but at the high end of) 
the background range for indoor air in public and commercial office buildings 
(EPA Building Assessment and Survey Evaluation [BASE 1994 – 1998] in 
NYSDOH 2005) and is below the NYSDOH air guideline.  
 
2.6.2 Soils 
The analytical data for subsurface soil samples are summarized in Tables 2-3 
though 2-5, along with New York State TAGM 4046 recommended soil cleanup 
objectives that were used as screening criteria.  Tables 2-8 through 2-10 summa-
rize the frequency of detections and exceedances of the screening criteria for these 
media.  Although the TAGM 4046 values were developed to be health protective, 
they do not necessarily provide indication of the actual or potential health risks 
posed by site soil contamination.  Often the more stringent values listed for or-
ganic chemicals are based on protection of groundwater that might be used as a 
drinking water source; such groundwater use at this site is not expected.  Most of 
the remaining soil cleanup objectives for organic chemicals are risk-based values 
based on potential soil ingestion in a residential setting assuming a magnitude of 
exposure considerably greater than would reasonably be expected at this site. 
 
In the future, the site could remain active as a light industrial operation or it might 
be redeveloped for other industrial or commercial uses.  It is assumed the site will 
not be used for residential purposes.  Should the current structure ever be demol-
ished and the site reconstructed then construction workers could be exposed to 
soil contaminants during these operations.  Soil excavation and other disturbances 
during reconstruction could unearth subsurface soils and future workers could po-
tentially have direct contact with some of the contamination that is now inaccessi-
ble.  Although exposure to soil contaminant could occur the nature of 
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Table 2-2 Summary of Positive Analytical Results for Sub-slab Soil Samples, Former Bright Outdoors Site 
  Sample ID: SB01 SB02 SB03 SB04 SB05 SB06 SB07 
  Depth (ft): 1.2 – 2.5 1.2-2.5 1.4 – 2.8 1.2 – 2.7 2.7 – 4.2 1.0 – 2.2 1.0 – 2.3 

Analyte 
Screening 
Criteria 1 Date: 6/17/04 6/17/04 6/17/04 6/16/04 6/17/04 6/16/04 6/16/04 

VOCs by Method OLM04.2 (µg/Kg) 
1,1,1-Trichloroethane 800   19  11 U 12 U 12 U 2 J 12 U 12 U 
1,1-Dichloroethane 200   4 J 11 U 12 U 12 U 12 U 12 U 12 U 
2-Butanone 300   31  11 U 12 U 33  12 U 12 U 12 U 
Acetone 200   160  10 J 12 U 180  34  12 U 35  
Carbon Disulfide 2700   13 U 11 U 12 U 12 U 12 U 12 U 12 U 
Chloroform 300   13 U 11 U 12 U 12 U 12 U 12 U 12 U 
Trichloroethene 700   13 U 11 U 12 U 12 U 12 U 6 J 12 U 
Xylenes, Total 1200   13 U 11 U 12 U 1 J 12 U 12 U 12 U 
Volatile TICs by Method OLM04.2 (µg/Kg) 
1H-Indene, 2,3-dihydro-1,6-dimethyl- (21.24) NA   -- -- -- 7 J -- -- -- 
1H-Indene, 2,3-dihydro-1,6-dimethyl- (21.519) NA  -- -- -- 7 J -- -- -- 
Benzene, 1,2,3,4-tetramethyl- (19.773) NA   -- -- -- 9 J -- -- -- 
Benzene, 1,2,3,4-tetramethyl- (19.865) NA   -- -- -- 8 J -- -- -- 
Benzene, 1-methyl-2-(2-propenyl)- NA   -- -- -- 8 J -- -- -- 
Benzene, 4-ethyl-1,2-dimethyl- NA   -- -- -- 9 J -- -- -- 
Indan, 1-methyl- NA   -- -- -- 24 J -- -- -- 
Unknown aromatic NA   -- -- -- 12 J -- -- -- 
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Table 2-2 Summary of Positive Analytical Results for Sub-slab Soil Samples, Former Bright Outdoors Site 

  Sample ID: SB01D SB06B SB07B SB08 SB09 SB10 
  Depth (ft): 1.8 – 2.8 1.5 – 1.9 1.0 – 1.9 1.6 – 2.3 1.5 – 2.5 2.0 – 2.5 

Analyte 
Screening 
Criteria 1 Date: 2/8/05 2/8/05 2/8/05 2/8/05 2/8/05 2/8/05 

VOCs by Method OLM04.2 (µg/Kg) 
1,1,1-Trichloroethane 800   110   29   12 U  13 U  11 U  13 U  
1,1-Dichloroethane 200   13 J  11 U  12 U  13 U  11 U  13 U  
2-Butanone 300   22 J  11 U  12 U  49 J  11 U  14 J  
Acetone 200   120   27   380   160   11 U  52   
Carbon Disulfide 2700   14 U  11 U  12 U  2 J  11 U  13 U  
Chloroform 300   14 U  2 J  12 U  13 U  11 U  13 U  
Trichloroethene 700   14 U  11 U  12 U  13 U  44   13 U  
Xylenes, Total 1200   14 U 11 U 12 U 13 U 11 U 13 U 
Volatile TICs by Method OLM04.2 (µg/Kg) 
1H-Indene, 2,3-dihydro-1,6-dimethyl- (21.24) NA   -- -- -- 7 J -- -- 
1H-Indene, 2,3-dihydro-1,6-dimethyl- (21.519) NA  -- -- -- 7 J -- -- 
Benzene, 1,2,3,4-tetramethyl- (19.773) NA   -- -- -- 9 J -- -- 
Benzene, 1,2,3,4-tetramethyl- (19.865) NA   -- -- -- 8 J -- -- 
Benzene, 1-methyl-2-(2-propenyl)- NA   -- -- -- 8 J -- -- 
Benzene, 4-ethyl-1,2-dimethyl- NA   -- -- -- 9 J -- -- 
Indan, 1-methyl- NA   -- -- -- 24 J -- -- 
Unknown aromatic NA   -- -- -- 12 J -- -- 
Key: 
 
 J = Estimated Value. 
 NA = Not analyzed. 
 µg/m3 = Micrograms pre cubic meter. 
 SA = Indoor sub-slab vapor sample location. 
 SG = Outdoor soil vapor sample location. 
 U = Not detected (practical quantitation limit listed). 
 VOC = Volatile organic compound. 
Shaded results exceed the NYSDEC soil cleanup objective. 
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Table 2-3 Summary of Positive Analytical Results for Drainline Sediment Samples, Former Bright Outdoors Site 

  Sample ID: SD01 SD02 SD03 SD04 SD05 SD06 
Analyte    

Screening 
Criteria (1) Date: 06/17/04 06/17/04 06/17/04 06/17/04 06/17/04 06/25/04 

VOCs by Method OLM04.2 (µg/Kg) 
1,1,1-Trichloroethane 800   19 U 38  12 U 13 U 15 U 10 UJ 
2-Butanone 300   62  12 U 8 J 13 U 15 U 10 UJ 
4-Methyl-2-pentanone 1000   19 UJ 12 U 12 U 9 J 15 U 10 UJ 
Acetone 200   130 J 12 U 38  24 J 15 U 110 J 
Benzene 60   2 J 12 U 12 U 13 U 15 U 10 UJ 
Carbon disulfide 2700   4 J 12 U 12 U 13 U 15 U 10 UJ 
Ethylbenzene 5500   19 UJ 12 U 12 U 13 U 15 U 23 J 
Isopropylbenzene NA   8 J 12 U 12 U 13 U 15 U 2 J 
Styrene NA   19 UJ 12 U 12 U 13 U 15 U 88 J 
Toluene 1500   1900  12 U 13  3 J 15 U 360 J 
Trichloroethene 700   19 U 12 U 12 U 13 U 15 U 2 J 
Xylenes, Total 1200   130 J 12 U 2 J 2 J 15 U 100 J 
Volatile TICs by Method OLM04.2 (µg/Kg) 
1-Propene, 2-methyl- NA   -- -- -- -- -- 28 J 
1R-_alpha_-Pinene NA   -- -- -- 24 J -- -- 
3-Bromooctane NA   -- -- -- -- -- 11 J 
4-Heptanone NA   -- -- -- -- -- 48 J 
Benzene, 1,3,5-trimethyl- NA   -- -- -- -- -- 22 J 
Benzene, 1-ethyl-3-methyl- NA   -- -- -- -- -- 18 J 
Benzene, 2-ethyl-1,4-dimethyl- NA   -- -- 11 J -- -- -- 
Benzocycloheptatriene NA   -- -- 12 J -- -- -- 
Bicyclo(4_1_0)hept-2-ene, 3,7,7-trimethy NA   -- -- -- 10 J -- -- 
Butylbenzene isomer (19.767) NA   -- -- 16 J -- -- -- 
Butylbenzene isomer (19.877) NA   -- -- 27 J -- -- -- 
Camphene NA   24 J -- -- 19 J -- -- 
cis-3-Decene NA   -- -- -- -- -- 6 J 
Cyclotetrasiloxane, octamethyl- NA   22 J -- -- -- -- -- 
Cyclotrisiloxane, hexamethyl- NA   -- -- -- -- -- 7 J 
D-Limonene NA   -- -- -- 36 J -- -- 
Ethanol (3.579) NA   -- -- -- -- -- 33 J 
Ethanone, 1-(2,4,6-trimethylphenyl)- NA   33 J -- -- -- -- -- 
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Table 2-3 Summary of Positive Analytical Results for Drainline Sediment Samples, Former Bright Outdoors Site 
  Sample ID: SD01 SD02 SD03 SD04 SD05 SD06 

Analyte    
Screening 
Criteria (1) Date: 06/17/04 06/17/04 06/17/04 06/17/04 06/17/04 06/25/04 

Limonene NA   -- -- -- -- -- 120 J 
Naphthalene (21.751) NA   -- -- 52 J -- -- -- 
Naphthalene, 2-methyl- NA   -- -- 25 J -- -- -- 
Unknown NA   -- -- -- 7 J -- -- 
Unknown (15.491) NA   -- -- -- -- -- 6 J 
Unknown (17.2) NA   -- -- -- -- -- 8 J 
Unknown (17.401) NA   -- -- -- -- -- 8 J 
Unknown (17.821) NA   -- -- -- -- -- 12 J 
Unknown (21.465) NA   -- -- 14 J -- -- -- 
Unknown (22.426) NA   -- -- 12 J -- -- -- 
Unknown (22.852) NA   -- -- 42 J -- -- -- 
Unknown (23.667) NA   -- -- 16 J -- -- -- 
Unknown (4.996) NA   -- -- -- -- -- 6 J 
Unknown aromatic NA   -- -- 18 J -- -- -- 
Unknown hydrocarbon (14.572) NA   -- -- -- -- -- 10 J 
Unknown hydrocarbon (16.92) NA   -- -- -- -- -- 7 J 
Unknown hydrocarbon (19.5) NA   -- -- 15 J -- -- -- 
Unknown hydrocarbon (2.508) NA   -- -- -- -- -- 16 J 
Unknown hydrocarbon (22.182) NA   -- -- 23 J -- -- -- 
Unknown oxygenated hydrocarbon (15.843) NA   -- -- -- -- -- 16 J 
Unknown oxygenated hydrocarbon (17.51) NA   -- -- -- -- -- 9 J 
Unknown oxygenated hydrocarbon (20.345) NA   -- -- 13 J -- -- -- 
Unknown oxygenated hydrocarbon (21.343) NA   -- -- 12 J -- -- -- 
Unknown oxygenated hydrocarbon (23.837) NA   -- -- 12 J -- -- -- 
Key: 
 
 J = Estimated Value. 
 NA = Not analyzed. 
 µg/m3 = Micrograms pre cubic meter. 
 SA = Indoor sub-slab vapor sample location. 
 SG = Outdoor soil vapor sample location. 
 U = Not detected (practical quantitation limit listed). 
 VOC = Volatile organic compound. 
Shaded results exceed the NYSDEC soil cleanup objective. 
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Table 2-4 Summary of Positive Analytical Results for Subsurface Soil Samples, Former Bright Outdoors Site 

  Sample ID: MW01- MW01- MW02- MW02- MW03- MW03- MW04- MW04- MW05- 
    S1 S2 S1 S2 S1 S2 S1 S2 S1 
  Depth (ft BGS): 9 - 10 40 - 42 9 - 10 45 - 47 11-12 36 - 37 11-12 45 - 46 9 - 10 

Analyte    
Screening 
Criteria (1) Date: 6/25/04 6/25/04 6/18/04 6/18/04 6/16/04 6/16/04 6/14/04 6/15/04 6/22/04 

VOCs by Method OLM04.2 (µg/Kg)  
1,1,1-Trichloroethane 800   12 U 6 J 12 U 5 J 11 U 12 U 12 U 11 U 12 U 
1,1-Dichloroethene 400   12 U 12 U 12 U 11 U 11 U 12 U 12 U 11 U 12 U 
Acetone 200   12 U 12 U 12 U 8 J 11 U 25  12 U 15  12 U 
Trichloroethene 700   12 U 2 J 12 U 12  11 U 12 U 12 U 1 J 12 U 

 
   Sample ID: MW05- MW05- MW06- MW06- BH07- BH07- BH08- BH08- BH09- 
     S2 S3 S1 S2 S1 S2 S1 S2 S1 

  Depth (ft BGS): 25 – 27 35 – 36 9.5 – 10.5 25 – 27 1.5 – 
2.5 

9 – 10 9.5 – 10.5 30 – 32 10 – 11 

Analyte    

Screening 
Criteria (1) 

Date: 6/22/04 6/22/04 6/23/04 6/23/04 6/17/04 6/17/04 6/23/04 6/23/04 6/21/04 
VOCs by Method OLM04.2 (µg/Kg)  
Trichloroethene 700  26  9 J 12 U 12 U 12 U 12 U 11 U 4 J 12 U 
1,1-Dichloroethene 400  3 J 13 U 12 U 12 U 12 U 12 U 11 U 13 U 12 U 
Acetone 200  13 U 13 U 12 U 12 U 12 U 22  11 U 13 U 4 J 
Trichloroethene 700  5 J 13 U 12 U 12 U 12 U 12 U 11 U 130 12 U 
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Table 2-4 Summary of Positive Analytical Results for Subsurface Soil Samples, Former Bright Outdoors Site 

   Sample ID: BH09- BH10- BH10- BH11- BH11- BH12- BH13- BH13-  
     S2 S1 S2 S1 S2 S1 S1 S2  
  Depth (ft BGS): 41 - 42 10 - 11 35 - 36.5 11.5 - 12.5 36 - 37 9 - 10 9.5 - 10.5 36 - 37   

Analyte    
Screening 
Criteria (1) Date: 6/21/04 6/28/04 6/28/04 6/15/04 6/16/04 6/22/04 6/24/04 6/23/04  

VOCs by Method OLM04.2 (µg/Kg)  
Trichloroethene 700  2 J 12 U 12 U 11 U 10 U 12 U 11 U 11 U  
1,1-Dichloroethene 400  11 U 12 U 12 U 11 U 10 U 12 U 11 U 11 U  
Acetone 200  2 J 12 U 12 U 11 U 10 U 12 U 11 U 11 U  
Trichloroethene 700  3 J 12 U 2 J 11 U 6 J 12 U 11 U 7 J  
Key: 
 
 BGS = Below ground surface. 
 BH = Borehole. 
 ft = Feet. 
 J = Estimated value. 
 U = Not detected (practical quantitation limit listed). 
 VOC = Volatile organic compound. 
µg/Kg = Micrograms per kilogram. 
 -- = TIC was not present in the sample. 
Shaded results exceed the NYSDEC soil cleanup objective. 
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Table 2-5 Summary of Positive Analytical Results for Groundwater Samples, Former Bright Outdoors Site 

  Type New Monitoring Well Groundwater Samples   
  Sample ID: MW01 MW02 MW03 MW04 MW05 MW06   

Analyte    
Screening 
Criteria 1 Date: 7/6/04 7/6/04 7/6/04 7/7/04 7/6/04 7/6/04   

VOCs by Method OLM04.2 (µg/L)  
1,1,1-Trichloroethane 5   9 J 16  10 U 3 J 270  43   
1,1-Dichloroethene 5   10 U 10 U 10 U 10 U 43  6 J  
1,2-Dichlorobenzene 3   1 J 10 U 10 U 10 U 10 U 10 U  
Chlorobenzene 5   2 J 10 U 10 U 10 U 10 U 10 U  
Methyl tert-butyl ether 10   10 U 10 U 10 U 10 U 10 U 10 U  
Trichloroethene 5   9 J 11  1 J 3 J 28  11   

 
   Type Existing Monitoring Well Groundwater Samples   
  Sample ID: MW3D MW5D MW5S MW8I MW10S   

Analyte    
Screening 
Criteria 1 Date: 7/7/04 7/7/04 7/7/04 7/7/04 7/7/04   

VOCs by Method OLM04.2 (µg/L)   
1,1,1-Trichloroethane 5  10 U 10 U 10 U 10 U 10 U   
1,1-Dichloroethene 5  10 U 10 U 10 U 10 U 10 U   
1,2-Dichlorobenzene 3  10 U 10 U 10 U 10 U 10 U   
Chlorobenzene 5  10 U 10 U 10 U 10 U 10 U   
Methyl tert-butyl ether 10  10 U 10 U 10 U 10 U 10 U   
Trichloroethene 5  1 J 10 U 10 U 10 U 2 J   
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Table 2-5 Summary of Positive Analytical Results for Groundwater Samples, Former Bright Outdoors Site 

   Type Borehole Grab Groundwater Samples 
  Sample ID: BH07-GW BH08-GW BH09-GW BH10-GW BH11-GW BH12-GW BH13-GW 

Analyte    
Screening 
Criteria 1 Date: 6/17/04 6/23/04 6/21/04 6/28/04 6/15/04 6/22/04 6/23/04 

VOCs by Method OLM04.2 (µg/L) 
1,1,1-Trichloroethane 5  10 U 3 J 18  3 J 4 J 6 J 10 U 
1,1-Dichloroethene 0.7  10 U 10 U 10 U 10 U 10 U 10 U 10 U 
1,2-Dichlorobenzene 3  10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Chlorobenzene 5  10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Methyl tert-butyl ether 10  10 U 10 U 10 U 1 J 14  1 J 7 J 
Trichloroethene 5  10 U 260  6 J 3 J 5 J 4 J 3 J 
1  New York State Department of Environmental Conservation, Technical and Operational Guidance Series #1.1.1: Ambient Water Quality Standards and Guidance Values and Ground-

water Effluent Limitations, 1998. 
 
Key: 
 J = Estimated value. 
 U = Non detected (practical quantitation limit listed). 
 VOC = Volatile Organic Compound. 
 µg/L = Micrograms per liter. 
Result (shaded and bolded) exceeds the NYSDEC standard. 
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Table 2-6 Frequency of Detection and Exceedance of Screening Criteria for Off-site Sub-slab Vapor 

and Indoor Air Samples,  Former Bright Outdoors Site 
Screening Criteria 

Analyte 
Frequency of 

Detection 

Frequency of 
Detection Above 

Air Guideline Minimum Maximum 
NYSDOH 
Study 1 

Air  
Guideline 2 

VOCs in Off-site Sub-slab Vapor Samples (µg/m3)   
1,1,1-Trichloroethane 6/9 0 13.3 22.6 NA NA 
1,1-Dichloroethene 2/9 0 4.72 5.79 NA NA 
Chloromethane 1/9 0 1.36 1.36 NA NA 
Tetrachloroethene 1/9 0 1.6 1.6 NA NA 
Trichloroethene 1/9 0 150 150 NA NA 
VOCs in Off-site Indoor Air Samples (µg/m3)   
1,1,1-Trichloroethane 1/6 0 2.1 2.1 <0.25 – 1.4 100 
Chloromethane 1/6 0 1.3 1.3 NA NA 
Trichloroethene 2/6 0 1.8 2 <0.25 5 
1 Summary of Indoor and Outdoor Levels of Volatile Organic Chemicals from Fuel Oil Heated Homes in NYS, 1997 to 2003, in NYSDOH 2005. 
2 Draft Guidance for Evaluating Soil Vapor Intrusion in the State of New York, NYSDOH 2005. 
 
Key: 
 µg/m3 = Micrograms per cubic meter. 
 VOC = Volatile organic compound. 
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Table 2-7 Frequency of Detection and Exceedance of Screening Criteria for Sub-slab Soil Samples, 

Former Bright Outdoors Site 
      

Analyte 
Frequency of 

Detection 

Frequency of Detection 
Above Screening 

Criteria Minimum Maximum 
Screening 
Criteria 1 

VOCs by Method OLM04.2 (µg/Kg) 
1,1,1-Trichloroethane 4/13 0 2 110 800 
1,1-Dichloroethane 2/13 0 4 13 200 
2-Butanone 5/13 0 14 49 300 
Acetone 10/13 1 10 380 200 
Carbon Disulfide 1/13 0 2 2 2700 
Chloroform 1/13 0 2 2 300 
Trichloroethene 2/13 0 6 44 700 
Xylenes, Total 1/13 0 1 1 1200 
1  New York State Department of Environmental Conservation, Technical and Administrative Guidance Memorandum #4046 Soil Cleanup Objectives, 1994. 
 
Key: 
 µg/Kg = Micrograms per kilogram. 
 NA = No criteria available. 
 VOL = Volatile organic compound. 
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Table 2-8 Frequency of Detection and Exceedance of Screening Criteria for Drainline Sediment Samples, 

Former Bright Outdoors Site 
      

Analyte 
Frequency of 

Detection 

Frequency of 
Detection Above 

Screening Criteria Minimum Maximum 
Screening 
Criteria 1 

VOCs by Method OLM04.2 (µg/Kg) 
1,1,1-Trichloroethane 1/6 0 38 38 800 
2-Butanone 2/6 0 8 62 300 
4-Methyl-2-pentanone 1/6 0 9 9 1000 
Acetone 4/6 0 24 130 200 
Benzene 1/6 0 2 2 60 
Carbon disulfide 1/6 0 4 4 2700 
Ethylbenzene 1/6 0 23 23 5500 
Isopropylbenzene 2/6 0 2 8 NA 
Styrene 1/6 0 88 88 NA 
Toluene 4/6 1 3 1900 1500 
Trichloroethene 1/6 0 2 2 700 
Xylenes, Total 4/6 0 2 130 1200 
1   New York State Department of Environmental Conservation, Technical and Administrative Guidance Memorandum #4046 Soil Cleanup Objectives, 1994. 
 
Key: 
 µg/Kg = Micrograms per kilogram. 
 NA = No criteria available. 
 VOL = Volatile organic compound. 
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Table 2-9 Frequency of Detection and Exceedance of Screening Criteria for Subsurface Soil Samples, Former 

Bright Outdoors Site 
      

Analyte 
Frequency of 

Detection 

Frequency of 
Detection Above 

Screening Criteria Minimum Maximum Screening Criteria 1 
VOCs by Method OLM04.2 (µg/Kg) 
1,1,1-Trichloroethane 6/27 0 2 26 800 
1,1-Dichloroethene 1/27 0 3 3 400 
Acetone 6/27 0 2 25 200 
Trichloroethene 10/27 0 1 130 700 
1   New York State Department of Environmental Conservation, Technical and Administrative Guidance Memorandum #4046 Soil Cleanup Objectives, 1994. 
 
Key: 
 µg/Kg = Micrograms per kilogram. 
 NA = No criteria available. 
 VOL = Volatile organic compound. 
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Table 2-10 Frequency of Detection and Exceedance of Screening Criteria for Groundwater 

Samples, Former Bright Outdoors Site 
      

Analyte 
Frequency of 

Detection 

Frequency of 
Detection Above 

Screening Criteria Minimum Maximum 
Screening 
Criteria 1 

VOCs by Method OLM04.2 (µg/L) 
1,1,1-Trichloroethane 10/18 7 3 270 5 
1,1-Dichloroethene 2/18 2 6 43 5 
1,2-Dichlorobenzene 1/18 0 1 1 3 
Chlorobenzene 1/18 0 2 2 5 
Methyl tert-butyl ether 4/18 1 1 14 10 
Trichloroethene 16/18 7 1 260 5 
1  New York State Department of Environmental Conservation, Technical and Operational Guidance Series #1.1.1: Ambient Water Quality Standards and 

Guidance Values and Groundwater Effluent Limitations, 1998. 
 
Key: 
 µg/Kg = Micrograms per kilogram. 
 NA = No criteria available. 
 VOC = Volatile organic compound. 
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reconstruction projects is such that exposure would be of short duration and 
should pose no danger to on-site workers. 
 
Comparisons of chemical concentrations in subsurface soils to risk-based concen-
trations developed for industrial soil, based on direct contact exposure (USEPA 
2002), indicate that the risks to future commercial or industrial workers from 
long-term exposure to site soil contamination will not exceed risk levels regarded 
as acceptable by EPA.  Note that short-term exposures for some workers during 
site redevelopment or during utility work may be greater than the standard worker 
exposure assumptions.  Particularly during excavation activities, construc-
tion/utility workers would be expected to have higher exposures from direct con-
tact routes and dust inhalation.  Furthermore, they could potentially be exposed to 
elevated ambient vapor concentrations in excavations and manholes.  Such expo-
sures are expected to be relatively brief, however, and may be mitigated by appro-
priate monitoring, engineering controls, and use of personal protective equipment.  
Risk to visitors, whose potential exposures are considerably less than workers, are 
well below levels of concern. 
 
2.6.3 Groundwater 
TAGM 4046 provides recommended soil cleanup objectives that are considered 
protective of groundwater, human health, and the environment.  Unlike the soil 
screening guidance, the groundwater standards are promulgated standards with 
which all ambient freshwaters of the state of New York are to comply. 
 
Table 2-5 presents the data for chemicals detected and the concentrations meas-
ured in site groundwater along with the New York State Class GA groundwater 
standards and guidance values that were used as screening criteria.  Table 2-10 
also summarizes the frequency of detections and exceedances of the screening cri-
teria.  Although the Class GA standards are intended for the protection of 
groundwater as a drinking water source, the values are not strictly health-based.  
Secondary standards and some guidance values are based on aesthetic considera-
tions such as taste, odor, and appearance of drinking water.  Many of the standards 
were determined by technical feasibility or analytical limitations in addition to 
health considerations.  When the Class GA values are compared to risk-based 
concentrations that have been developed for drinking water by USEPA, some are 
higher, some are about the same, and some are much lower than the risk-based 
values.  The risk-based concentrations, which were calculated using assumptions 
about water consumption and vapor inhalation from household use, provide a bet-
ter gauge of the relative risks that the contaminants would pose if present in drink-
ing water.
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Identification of Technologies and 
Development of Alternatives 
 
 
 
 
3.1 Identification of Technologies 
3.1.1 General Response Actions 
This section identifies general response actions (GRAs), or classes of responses, 
to contaminated areas.  GRAs describe classes of technologies that can be used to 
meet the remediation objectives for each medium of concern.  Applicable reme-
dial technologies for each medium of concern were identified and initially 
screened based on their effectiveness, implementability, and cost effectiveness, 
taking into consideration the site-specific conditions and contaminant characteris-
tics.  Past performance (i.e., demonstrated technology) and operating reliability 
were also considered in identifying and screening applicable technologies.  Tech-
nologies, which were not initially considered effective and/or technically or ad-
ministratively feasible, were eliminated from further considerations. 
 
3.1.1.1 Soil and Soil Vapor 
Four GRAs were identified for soil and soil vapor remediation as follows: 
 
■ No action; 
 
■ Institutional controls; 
 
■ “Hot spot” removal; and 
 
■ Soil-vapor extraction. 
 
3.1.1.2 Groundwater 
The following GRAs were identified for the on-site contaminated groundwater: 
 
■ No action; 
 
■ Institutional controls; 
 
■ Groundwater collection; and 
 
■ In situ treatment. 

3 
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3.1.2 Criteria for Preliminary Screening 
In accordance with guidance documents issued by NYSDEC (DER-10 and TAGM 
4030) and the EPA (Guidance for Conducting Remedial Investigations and Feasi-
bility Studies under CERCLA [October 1988]), the criteria used for preliminary 
screening of general response actions and remedial technologies include the fol-
lowing: 
 
■ Effectiveness.  The effectiveness evaluation focuses on the degree to which a 

remedial action is protective of human health and the environment.  An as-
sessment is made of the extent to which an action:  (1) reduces the mobility, 
toxicity, and volume of contamination at the site; (2) meets the remediation 
goals identified in the RAOs; (3) effectively handles the estimated areas and 
volumes of contaminated media; (4) reduces impacts to human health and the 
environment in the short-term during the construction and implementation 
phase; and (5) has been proven or shown to be reliable in the long-term with 
respect to the contaminant and conditions at the site.  Alternatives that do not 
provide adequate protection of human health and the environment are elimi-
nated from further consideration. 

 
■ Implementability.  The implementability evaluation focuses on the technical 

and administrative feasibility of a remedial action.  Technical feasibility refers 
to the ability to construct and operate a remedial action for the specific condi-
tions at the site and the availability of necessary equipment and technical spe-
cialists.  Technical feasibility also includes the future maintenance, replace-
ment, and monitoring that may be required for a remedial action.  Administra-
tive feasibility refers to compliance with applicable rules, regulations, statutes, 
and the ability to obtain permits or approvals from other government agencies 
or offices and the availability of adequate capacity at permitted treatment, 
storage, and disposal facilities and related services.  Remedial actions that do 
not appear to be technically or administratively feasible or that would require 
equipment, specialist, or facilities that are not available within a reasonable 
period of time are eliminated form further consideration. 

 
■ Relative Cost.  In the preliminary screening of remedial actions, relative costs 

are considered rather than detailed cost estimates.  The capital costs and opera-
tion and maintenance costs of a remedial action are compared on the basis of 
engineering judgment, where each action is evaluated as to whether the costs 
are high, moderate, or low relative to other remedial actions based on knowl-
edge of the site conditions.  A remedial action is eliminated during preliminary 
screening on the basis of cost if other remedial actions are comparably effec-
tive and implementable at a much lower cost. 

 
The results of the preliminary screening are summarized below.  Those general 
response actions and remedial technologies that appear to meet the remedial ac-
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tion objectives for one or more of the environmental media (i.e., soil and soil va-
por and/or groundwater) are described. 
 
3.2 Identification of Remedial Technologies 
This section identifies the potential remedial action technologies that may be ap-
plicable to remediation of the media at the former Bright Outdoors site identified 
above as requiring attention. 
 
3.2.1 Soil and Soil Vapor Treatment Technologies 
An evaluation of the analytical data for subsurface soils indicates that VOC con-
tamination above the SCGs is present in sub-surface soils and drainline sediment 
in the Plate (Welding) Room and the Wire Room of the facility.  Subsurface soil 
contamination is relatively shallow (approximately 3-feet deep).  Subsurface soil 
contamination also existed within soil borings conducted as part of the RI outside 
of the facility.  These areas however will be handled as part of the groundwater 
cleanup action. 
 
The following sections discuss the preliminary screening of various general re-
sponse actions and remedial technologies that were considered for remediation of 
site subsurface soils and drainline sediments.   
 
3.2.1.1 No Action 
In accordance with the NCP a no-action response must be evaluated during the 
course of the FS.  The no-action alternative is only acceptable when it does not 
result in an unacceptable risk to human health and the environment. 
 
3.2.1.2 Institutional Controls 
Institutional controls are not technologies.  They consist of cultural factors that 
reduce or prevent exposure of the human population to the affected soil. Institu-
tional controls are not intended to be used alone or in perpetuity.  Rather, they 
would be used in conjunction with natural attenuation processes that result in the 
eventual reduction of contaminant concentrations to cleanup levels. 
 
Institutional controls applicable for this site include: 
 
■ Access restrictions; 
 
■ Deed restrictions; and 
 
■ Long-term groundwater monitoring. 
 
Access restrictions can include public notifications and signs to identify to the 
public potential concerns.  In some instances, fences are used to restrict access to 
the site.  However, since this site currently consists of a commercial building that 
is fenced in, access is already limited to customers and facility employees. 
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Deed restrictions could include limitations on further development of the site 
and/or surrounding properties.  Long-term monitoring can be useful to demon-
strate whether the levels of contamination are exceeding clean up criteria.  Wells 
can also be located in such a way that they would monitor migration toward po-
tential receptors. 
 
3.2.1.3 Removal Technologies 
3.2.1.3.1 Excavation 
Excavation, removal and hauling of contaminated soils and sediments including 
“hot spot” areas, or those areas containing the greatest concentration of contami-
nants, are generally accomplished with conventional heavy construction equip-
ment (e.g., backhoes, bulldozers).  Land disposal and/or treatment of contami-
nated waste materials typically follow excavation operations.  Disposal technolo-
gies are discussed in detail in the following sections. 
 
For the former Bright Outdoors site, excavation would focus on contamination 
from within the facility.  In order to perform this work, small equipment and po-
tentially hand digging would be used. 
 
Excavation followed by disposal and/or treatment of contaminated waste is a 
demonstrated and effective technology in remediating contaminated soils, and 
thus reduces exposure risks.  Excavation will be retained as an applicable technol-
ogy. 
 
3.2.1.3.2 On- and Off-site Disposal 
Land disposal of contaminated wastes has historically been the most common re-
medial action for hazardous waste sites.  The two disposal options: on-site dis-
posal in a constructed landfill, or off-site disposal in a commercial facility, are 
discussed below. 
 
On-Site Disposal 
On-site disposal of material classified as a hazardous waste by New York State 
Hazardous Waste Regulations and TSCA, requires construction of a secure land-
fill that meets the Resource Conservation and Recovery Act (RCRA) and state 
requirements.  However, since the former Bright Outdoors facility is currently an 
operable facility, on-site disposal is not an option.  
 
Off-Site Disposal 
Off-site disposal of contaminated soils and sediments involves hauling excavated 
material to an appropriate commercially licensed disposal facility.  The type of 
disposal facility depends on whether the waste is considered hazardous or non-
hazardous.  Waste material classified as hazardous waste may only be disposed of 
in a RCRA-permitted facility.  
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Off-site disposal of contaminated materials in a landfill is a demonstrated tech-
nology which effectively reduces exposure risks and provides long-term protec-
tion.  Off-site disposal will be retained as an applicable technology. 
 
3.2.1.4 Soil-Vapor Extraction  
Soil Vapor Extraction (SVE) is an in-situ remedial technology.  Through this 
process, volatile organic compounds that are adsorbed to soil can be removed with 
the use of a vacuum at an extraction well located near the site of soil contamina-
tion.  This allows volatile contaminants to evaporate, while drawing soil vapors to 
the extraction wells, where they can be properly treated (usually with carbon ad-
sorption) or released into the atmosphere. 
  
SVE is an effective method of reducing concentrations of volatile organic soil 
contaminants.  However, there are numerous factors that affect the success of this 
process, including: 
 
■ Permeability of the soil; 
 
■ Soil structure and stratification; 
 
■ Soil moisture; and 
 
■ Depth to groundwater. 
 
3.2.2 Groundwater Treatment Technologies 
The range of potential groundwater treatment technologies considered and evalu-
ated in this FS has been limited since many technologies such as groundwater 
pump and treat would provide limited cost effectiveness due to the relatively low 
yield of the aquifer which could result in the need for numerous wells and/or high 
pumping rates to create capture zones of sufficient size.  Therefore, technologies 
associated with small-scale source removal and migration control will be explored 
to minimize impact to surrounding residences.  The applicable technologies are 
presented in the same order as the GRAs discussed above. 
 
3.2.2.1 No Action 
In accordance with the NCP a no-action response must be evaluated during the 
course of the FS.  The no-action alternative is only acceptable when it does not 
result in an unacceptable risk to human health and the environment. 
 
3.2.2.2 Institutional Controls 
Institutional controls are not remedial technologies.  They consist of cultural fac-
tors that reduce or prevent exposure of the human population to the affected 
groundwater (e.g., deed restrictions, health advisories).  Institutional controls are 
not intended to be used alone or in perpetuity.  Rather, they would be used in con-
junction with natural attenuation processes that result in the eventual reduction of 
contaminant concentrations to cleanup levels. 
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Institutional controls are inappropriate when a valuable natural resource such as a 
sole-source aquifer would remain unusable for a long period of time.  However, 
there are no known users of groundwater in the immediate vicinity of the site with 
the exception of the Village of Johnson City municipal supply wells.  Also, the 
contamination gradient between the site and the supply wells is not continuous.  
Thus, this technology maybe effective in preventing exposure to groundwater con-
taminants, and institutional controls are readily implemented.  Institutional con-
trols applicable for this site include: 
 
■ Deed restrictions; and 
 
■ Long-term groundwater monitoring. 
 
Deed restrictions could include limitations on further development of the site 
and/or surrounding properties.  Long-term monitoring can be useful to demon-
strate whether the levels of contamination are exceeding clean up criteria.  Wells 
can also be located in such a way that they would monitor migration toward po-
tential receptors. 
 
3.2.2.3 Groundwater Collection 
Groundwater is captured and controlled by pumping it out of the ground and cre-
ating hydraulic gradients toward the capture point.  The capture method is consid-
ered applicable for the groundwater contamination at the site utilizing collection 
trenches or extraction wells. 
 
3.2.2.4 In-situ Treatment 
Initial review of the results and potential for exposure suggests the contamination 
levels are not significant enough to require a groundwater pump and treat system, 
which would have a relatively high cost.  Thus, several types of in situ groundwa-
ter treatment, including chemical oxidant injection and the construction of a per-
meable reactive barrier wall will be considered. 
 
Chemical Oxidant Injection 
This process requires the injection of an oxidant, typically ozone, hydrogen perox-
ide, hypochlorites, chlorine, chlorine dioxide, potassium permanganate or Fen-
ton’s reagent (hydrogen peroxide and iron).  Through oxidation, these oxidants 
have been able to cause the rapid and complete chemical destruction of many 
toxic organic chemicals.  Other organics are amenable to partial degradation as an 
aid to subsequent bioremediation.  In general the oxidants have been capable of 
achieving high treatment efficiencies (e.g., > 90 percent) for unsaturated aliphatic 
(e.g., trichloroethylene [TCE]) and aromatic compounds (e.g., benzene), with very 
fast reaction rates (90% destruction in minutes).  Field applications have clearly 
affirmed that matching the oxidant and in situ delivery system to the contaminants 
of concern (COCs) and the site conditions is the key to successful implementation 
and achieving performance goals. 
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Implementing this technology is relatively easy and effective for the types of 
COCs.  A couple of different methods of injecting the chemical oxidant are avail-
able including trenching and injection wells.  For trenching, a trench excavated to 
the groundwater depth would be dug and the chemical oxidant would be applied 
to the bottom of the trench.  The trench would then be backfilled.  This method is 
easily performed with the right safety measures while excavating.  However, the 
chemical oxidant would not be replenishable unless the excavation was performed 
again. 
 
An alternative method of introducing the material is by injection wells.  Wells 
would be installed in a designed pattern to provide appropriate effectiveness based 
on the contamination type and levels.  If needed, additional chemical oxidant 
would be injected through the wells. 
 
Either method would be feasible at this site and therefore will be retained for con-
sideration. 
 
Permeable Reactive Barrier 
Permeable Reactive Barriers (PRBs) are similar to the use of chemical oxidant 
injection technologies in that the groundwater is allowed to move through the bar-
rier, while the movement of the contaminant is either contained or degraded 
within the wall itself.  The PRB wall typically does this by containing zero-valent 
metals, chelators, sorbents, or microbes.  The contaminants will either be de-
graded or retained in a concentrated form by the barrier material.  The wall could 
provide permanent containment for relatively benign residues or provide a de-
creased volume of the more toxic contaminants for subsequent treatment. 
 
For the former Bright Outdoors site, the types of contaminants lend themselves to 
breakdown or containment through the methods typically utilized for PRB.  
Therefore, this technology will be considered further. 
 
The premise of PRB and chemical oxidant injection is very similar as can be the 
method of implementation if trenches are used.  The actual design will determine 
the most effective type of treatment materials, length of treatment time, and 
depths.  Because of this, both of these technologies will be considered in conjunc-
tion. 
 
3.3 Development of Alternatives 
In this section the most effective technologies identified in the previous subsec-
tions have been combined into remedial alternatives to address soil, including soil 
vapor and sediment; and groundwater contamination at the former Bright Out-
doors site. 
 
In order to address site contamination in an organized and cost-effective manner, 
areas of concern at the site will be divided into two specific media:  1) soil, in-
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cluding soil vapor and sediment, and 2) groundwater.  Combinations of remedial 
alternatives considered to be applicable for the media at this site are described be-
low.  Each of the remedial technologies will be evaluated and compared for appli-
cability and cost requirements and recommended for effectiveness. 
 
■ Alternative 1:  No action; 
 
■ Alternative 2:  Institutional Controls with Continued Monitoring; 
 
■ Alternative 3:  Soil Source Removal with Continued Groundwater Monitor-

ing;  
 
■ Alternative 4:  Soil Source Removal and Groundwater Collection; and 
 
■ Alternative 5:  Soil Source Removal with In-situ Treatment of Groundwater. 
 
The remedial alternatives selected to address both soil and groundwater contami-
nation will be further defined and evaluated in Sections 4 and 5.  The remainder of 
this section provides an expanded description of each of the alternatives. 
 
3.3.1 Alternative 1 - No Action 
The No Action alternative involves taking no further action to remedy site condi-
tions.  NYSDEC and EPA guidance requires that the No Action alternative be 
considered in the detailed analysis of alternatives.  However, the No Action alter-
native is considered an unacceptable alternative because the site would remain in 
its present condition and human health and the environment would note be ade-
quately protected.  Long-term groundwater monitoring is not included in this al-
ternative. 
 
3.3.2 Alternative 2 - Institutional Controls 
Institutional controls are not remedial technologies.  They consist of factors that 
reduce or prevent exposure of the human population to contamination.  Institu-
tional controls are not intended to be used alone or in perpetuity.  Rather, they 
would be used in conjunction with natural attenuation processes that result in the 
eventual reduction of contaminant concentrations to cleanup levels.  They are of-
ten utilized on contaminated industrial sites where it may not be technically prac-
tical to achieve the proposed cleanup goals for soil or groundwater in a reason-
able/predictable time frame or in situations where the costs far outweigh the bene-
fits provided.  However, institutional controls are inappropriate when a valuable 
natural resource such as a sole-source aquifer would remain unusable for a long 
period of time.  At the former Bright Outdoors site, there are no known users of 
groundwater in the immediate vicinity of the site with the exception of the village 
of Johnson City municipal supply wells.  Also, the contamination gradient be-
tween the site and the supply wells is not continuous.  Thus, this technology 
maybe effective in preventing exposure to groundwater contaminants, and institu-
tional controls are readily implemented.   
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Institutional controls applicable for this site include: 
 
■ Access restrictions; 
 
■ Deed restrictions; and 
 
■ Long-term groundwater monitoring. 
 
Access restrictions can include public notifications and signs to identify to the 
public potential concerns.  In some instances, fences are used to restrict access to 
the site.  However, since this site currently consists of a commercial building that 
is fenced in, access is already limited to potential customers and facility employ-
ees. 
 
Deed restrictions could include limitations on further development of the site 
and/or surrounding properties.  Long-term monitoring can be useful to demon-
strate whether the levels of contamination are exceeding clean up criteria.  Wells 
can also be located in such a way that they would monitor migration toward po-
tential receptors. 
 
3.3.3 Alternative 3 – Soil Source Removal and Continued 

Groundwater Monitoring 
Excavation, removal and hauling of contaminated soils and sediments including 
“hot spot” areas, or those areas containing the greatest concentration of contami-
nants, are generally accomplished with conventional heavy construction equip-
ment (e.g., backhoes, bulldozers).  Land disposal and/or treatment of contami-
nated waste materials typically follow excavation operations. 
 
Excavation followed by disposal and/or treatment of contaminated waste is a 
demonstrated and effective technology in remediating contaminated soils, and 
thus reduces exposure risks. 
 
For the former Bright Outdoors site, excavation would focus on contamination 
from within the facility.  “Hot-spot” areas would be removed from within the 
Plate (Welding) Room and the Wire Room.  Drainline sediments would be re-
moved.  All soil and sediment would be disposed of off-site at an appropriate 
landfill approved for receiving the characteristic waste.  In order to perform this 
work, small equipment and hand digging could be used. 
 
After the “hot-spots” and sediments were removed, a soil vapor extraction (SVE) 
system could be installed below the concrete slab.  Through this process, volatile 
organic compounds that are adsorbed to soil can be removed with the use of a 
vacuum at an extraction well(s) located near the site of soil contamination.  This 
allows volatile contaminants to evaporate, while drawing soil vapors to the extrac-
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tion wells, where they can be properly treated (usually with carbon adsorption) or 
released into the atmosphere. 
 
SVE is an effective method of reducing concentrations of volatile organic soil 
contaminants.  However, there are numerous factors that affect the success of this 
process, including: 
 
■ Permeability of the soil; 
 
■ Soil structure and stratification; 
 
■ Soil moisture; and 
 
■ Depth to groundwater. 
 
Groundwater would be monitored on a biannual schedule to determine if there is a 
variance in contamination levels.  The groundwater would not be treated in this 
alternative.  Monitoring would occur for a period of five years at which time the 
contaminant levels and health risks would be reevaluated.  If contaminant levels 
are decreasing, then the hot-spot removal was successful in eliminating the source 
and allowing natural attenuation to occur.  If contaminant levels remain the same 
or increase, then an alternate source may exist and an offsite investigation should 
be implemented. 
 
3.3.4 Alternative 4 – Soil Source Removal and Groundwater 

Collection 
This alternative involves the same source removal approach as discussed for Al-
ternative 3 for soils.  In addition, groundwater treatment would be considered in 
this alternative.  The range of potential groundwater treatment technologies con-
sidered and evaluated in this FS has been limited since many technologies such as 
groundwater pump and treat would provide limited cost effectiveness due to the 
relatively low yield of the aquifer which could result in the need for numerous 
wells and/or high pumping rates to create capture zones of sufficient size.  There-
fore, technologies associated with small-scale source removal and migration con-
trol will be explored to minimize impact to surrounding residences.  Groundwater 
collection is one such possibility.  A collection trench (about 3-feet wide by 250 
feet long) would be excavated to a depth of approximately 20-feet using conven-
tional excavation equipment and maintaining appropriate side slopes along the 
trench.  Installation of perforated pipe would be placed within the trench to collect 
the groundwater.  Backfilling of the trench would consist of compacted, open 
graded clean stone.   
 
The collection trench would be operated for long-term groundwater control by 
extracting water at approximately 10 gallons per minute (gpm).  More water may 
be encountered initially until groundwater in the immediate vicinity is extracted is 
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extracted.  After which, groundwater flow will be dependent on the hydraulic 
conductivity of the soils which is relatively low.   
 
The extracted groundwater would be pumped from the collection trench to an 
above ground treatment system consisting of air strippers and granulated activated 
carbon.  The clean water could be reinjected into the ground down-gradient of the 
collection trench or discharge to a local publicly owned treatment works. 
 
Groundwater would also be monitored on a bi-annual schedule to determine if 
there is a variance in contamination levels.  The groundwater would not be treated 
in this alternative. 
 
3.3.5 Alternative 5 – Soil Source Removal and In-Situ Treatment of 

Groundwater 
This alternative again involves the same source removal approach as discussed for 
Alternative 3 for soils.  Similar to Alternative 4, groundwater treatment would 
also be considered in this alternative.  Initial review of the results and potential for 
exposure suggests the contamination levels are not significant enough to require a 
groundwater pump and treat system, which would have a relatively high cost and 
low yield.  Thus, in situ groundwater treatment, including chemical oxidant injec-
tion or the construction of a permeable reactive barrier wall has been considered 
as follows: 
 
Permeable Reactive Barrier 
Permeable Reactive Barriers (PRBs) are a similar to the use of chemical oxidant 
injection technologies in that the groundwater is allowed to move through the bar-
rier, while the movement of the contaminant is either contained or degraded 
within the wall itself.  The PRB wall typically does this by containing zero-valent 
metals, chelators, sorbents, or microbes.  The contaminants will either be de-
graded or retained in a concentrated form by the barrier material.  The wall could 
provide permanent containment for relatively benign residues or provide a de-
creased volume of the more toxic contaminants for subsequent treatment. 
 
Two forms of PRB construction exist; trenchless and trenched construction.  In a 
trenchless construction, a thin (approximately a 3-inch width) wall of material is 
injected mechanically into the soils at depths where contamination was identified 
(in this case, up to 50 feet).  The life expectancy of this method is 30 years.  Ven-
dor quotes (GeoSierra 2005) indicate $1.4 million for trenchless construction 
based on the type of soils, contamination levels and depth, area of cover (250 feet 
long). 
 
A trenched method of constructing the PRB would consist of trenches extending 
down to 50 feet.  The method of excavation to these depths would not make this 
method feasible from a safety and cost standpoint; particularly considering the 
amount of space available for construction between the facility and the property 
boundary. 
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Chemical Oxidant Injection  
Chemical oxidant injection is a process that requires the injection of an oxidant, 
typically ozone, hydrogen peroxide, hypochlorites, chlorine, chlorine dioxide, po-
tassium permanganate or Fenton’s reagent (hydrogen peroxide and iron).  Through 
oxidation, these oxidants have been able to cause the rapid and complete chemical 
destruction of many toxic organic chemicals.  Other organics are amenable to par-
tial degradation as an aid to subsequent bioremediation.  In general the oxidants 
have been capable of achieving high treatment efficiencies (e.g., > 90%) for un-
saturated aliphatic (e.g., trichloroethylene [TCE]) and aromatic compounds (e.g., 
benzene), with very fast reaction rates (90 percent destruction in minutes).  Field 
applications have clearly affirmed that matching the oxidant and in situ delivery 
system to the contaminants of concern (COCs) and the site conditions is the key to 
successful implementation and achieving performance goals. 
 
Implementing this technology is relatively easy and effective for the types of 
COCs.  A couple of different methods of injecting the chemical oxidant are avail-
able including trenching and injection wells.  For trenching, a trench excavated to 
the groundwater depth would be dug and the chemical oxidant would be applied 
to the bottom of the trench.  The trench would then be backfilled.  This method is 
easily performed when excavation depths are relatively shallow (up to 20-feet in 
depth).  However, for deeper contamination zones, excavation methods can be 
difficult or unsafe, depending on the site characteristics.  Also, for this site, the 
trench would be located within the parking lot area.  In order to restore the parking 
area, the trench would be covered by asphalt.  This would make replenishing the 
chemical oxidant difficult unless the excavation was performed again. 
 
An alternative method of introducing the material is through direct injection with 
a geoprobe or through injection wells.  Utilizing a geoprobe, the probe would be 
driven to the desired depth and the chemical oxidant would be directly injected 
into the soils through the probe.  Locations to receive the chemical oxidant would 
be designed based on the contaminant levels, depth of contamination, and soil 
type.  
 
With injection wells, monitoring well style wells would be installed in a designed 
pattern to provide appropriate effectiveness based on the contamination type and 
levels.  The benefit of this type of injection system is additional chemical oxidant 
could be injected through the wells if necessary.  Either process could be per-
formed in the parking area and would only temporarily impact the facility during 
development.  Locations where the asphalt was disturbed could be patched. 
 
Since a source of contamination is suspected up gradient of the site, having the 
ability to replenish the chemical oxidant through injection wells appears to be a 
benefit of this technology.  Therefore, this type of in situ treatment will be consid-
ered for this site. 
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Similar to the other alternatives, groundwater would be monitored on a bi-annual 
schedule to determine if there is a variance in contamination levels.  The ground-
water would not be treated in this alternative. 
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Detailed Analysis of Alternatives 
 
 
 
 
In this section, the five alternatives are evaluated against the seven criteria identi-
fied in NYSDEC’s DER-10, Technical Guidance for Site Investigation and 
Remediation.  These criteria are summarized below: 
 
■ Compliance with SCGs.  This criterion evaluates compliance with SCGs that 

apply to this site.  Standards are promulgated levels that apply directly to the 
media of interest, and are required to be met.  Criteria and guidance levels are 
nonpromulgated levels that may be applicable and are to be considered.  At-
tainment of criteria and guidance is not a legally required objective.   

 
SCGs include chemical-specific values that address concentrations of con-
taminants in various media; action-specific requirements, such as require-
ments for handling hazardous waste; and location-specific requirements, such 
as wetlands regulations. 

 
■ Overall Protection of Human Health and the Environment.  This criterion 

provides an overall check on whether the alternative protects human health 
and the environment.  The overall assessment of protection is based on a com-
posite of factors assessed under other evaluation criteria, especially long-term 
effectiveness, short-term effectiveness, and compliance with SCGs. 

 
■ Short-Term Effectiveness.  This criterion assesses the effects of the alterna-

tive during the construction and implementation phase until remedial objec-
tives are met, including protection of the community during the action, and the 
time required to complete the response. 

 
■ Long-Term Effectiveness and Permanence.  This criterion evaluates the 

permanence of the remedial alternative, the magnitude of the remaining risk, 
and the adequacy and reliability of the controls on any remaining contamina-
tion. 

 
■ Reduction of Toxicity, Mobility, or Volume with Treatment.  This criterion 

assesses the extent to which material is treated to reduce toxicity, mobility, or 
volume.  As discussed in Section 3.1.2, the nature of the contaminants at this 
site, the minimal amount of contamination in soil and debris media, and the 
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small size of the site limit the applicability of treatment technologies at this 
site. 

 
■ Implementability.  This criterion assesses the technical and administrative 

feasibility of implementing an alternative, and the availability of various ser-
vices required for the alternative’s implementation. 

 
■ Cost.  Evaluated costs include capital, operation and maintenance, and present 

worth. 
 
■ Community Acceptance.  Community acceptance will be addressed during 

the Proposed Remedial Action Plan (PRAP) public comment period prior to 
formalization of the ROD.  Therefore, no further discussion will be included 
in each alternative evaluation. 

 
Following an individual evaluation of each alternative with respect to these costs, 
the alternatives are compared for selection of a preferred alternative. 
 
4.1 Alternative 1:  No Action 
4.1.1 Description 
The No Action alternative is presented as a baseline for comparison with other 
alternatives.  This alternative does not include remedial action, institutional or en-
gineering controls, or long-term monitoring.  
 
4.1.2 Analysis 
4.1.2.1 Compliance with SCGs 
Implementing a No Action alternative would result in the contamination maintain-
ing its current levels and impacts.  The contaminant levels are not expected to de-
crease appreciably over time.  Therefore, this alternative would not comply with 
the chemical-specific SCGs for the site. 
 
4.1.2.2 Overall Protection of Human Health and the Environment 
With the use of this alternative, site contamination may pose a potential health 
risk to human receptors when a complete exposure pathway exists and when the 
magnitude of exposure is sufficient to cause adverse health effects.  Under exist-
ing site conditions, site workers could potentially be exposed by direct contact 
with soil/sediment contaminants and by inhalation of vapors emanating from 
VOC contamination in groundwater, but the magnitude of these exposures is 
unlikely to reach levels of concern.  Contaminants from the site that get into 
groundwater are reduced in concentration as they travel from the site by degrada-
tion, dispersion, and other processes, and the remainder of the contaminants, if 
any, are removed by air stripping at the Camden Street treatment system before 
use in the municipal water supply.  Therefore, the groundwater exposure pathway 
is incomplete and does not pose a threat to users. 
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4.1.2.3 Short-Term Effectiveness 
No short-term impacts (other than those existing) are anticipated during the im-
plementation of this alternative since there are no remedial activities involved. 
 
This alternative does not include source removal or treatment and would not meet 
any of the three (RAOs) in a reasonable or predictable timeframe. 
 
4.1.2.4 Long-Term Effectiveness and Permanence 
This alternative would not be effective in the long-term because this alternative 
does not involve removal or treatment of the contaminated soil.  The risks do not 
involve removal or treatment of the contaminated media.  The risks involved with 
direct contact with contaminants would remain the same. 
 
4.1.2.5 Reduction of Toxicity, Mobility, or Volume with Treatment 
This alternative does not involve the removal or treatment of contaminated soil.  
Therefore, neither the toxicity, nor mobility, nor volume of contamination is ex-
pected to be reduced.  Natural attenuation of contaminants may reduce the con-
centration in soil over time.  However, this reduction is not expected to be signifi-
cant within a reasonable or predictable timeframe. 
 
4.1.2.6 Implementability 
There would be no technical obstacles to implementing this alternative.  
 
4.1.2.7 Cost 
There would be no costs associated with this alternative. 
 
Alternative 1 is readily implementable with minimal short-term risks because no 
intrusive work would be done.  However, this alternative leaves the soil, sedi-
ment, soil vapor and groundwater unchanged and does not reduce or eliminate ex-
isting risks. 
 
4.2 Alternative 2:  Institutional Controls with Continued 

Monitoring 
4.2.1 Description 
This alternative provides options for both  soil and groundwater.  Examples of 
institutional controls typically include structure-use restrictions, land-use restric-
tions, natural resource-use restrictions, well restriction areas, deed restrictions, 
deed notices, declaration of environmental restrictions, access controls, monitor-
ing requirements, site posting requirements, information distribution, restrictive 
covenants, and Federal/State/county/local registries.  Potential institutional con-
trols applicable to this site include: limiting access to the site by anyone other than 
employees of a current or future site owner and future development limitations 
such as limiting the area to commercial development only or no further develop-
ment.  For soil and soil vapor, indoor air quality at nearby affected residences 
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could be monitored until no further action or vapor intrusion mitigation was war-
ranted. 
 
In order to evaluate the effects of implementing institutional controls, an addi-
tional monitoring well could be installed on the west side of the subject property, 
where investigations have identified existing groundwater contamination but no 
permanent well exists (see Figure 4-1).  This well would allow for monitoring of 
groundwater for changes in contaminant migration.  Continued monitoring of se-
lected on- and off-site wells would also be implemented.  Monitoring of the wells 
could identify if natural degradation processes are reducing contaminant levels, 
provided that an additional source does not exist up gradient of the site.  Or the 
wells could identify if contamination levels are increasing, thereby requiring other 
type of action. 
 
4.2.2 Analysis 
4.2.2.1 Compliance with SCGs 
The contaminant levels in soils and groundwater are not expected to decrease ap-
preciably over time.  Therefore, this alternative would not comply with the chemi-
cal-specific SCGs for the site.  Action-specific SCGs (e.g., safety regulations) 
would be included in the institutional controls and complied with during site ac-
tivities. 
 
4.2.2.2 Overall Protection of Human Health and the Environment 
This alternative may not reduce the potential health risk to human receptors if a 
complete exposure pathway exists and if the magnitude of exposure is sufficient 
to cause adverse health effects.  Under existing site conditions, site workers could 
potentially be exposed by direct contact with soil/sediment contaminants and by 
inhalation of vapors emanating from VOC contamination in groundwater, but the 
magnitude of these exposures is unlikely to reach levels of concern.  Soil vapor 
concerns could still exist at the off-site residential structures.  However, contami-
nants from the site that get into groundwater may be reduced in concentration as 
they travel from the site by degradation, dispersion, and other processes, and the 
remainder of the contaminants are removed by air stripping at the Camden Street 
treatment system before use in the municipal water supply.  Accordingly, this al-
ternative may not be fully protective of human health or the environment. 
 
4.2.2.3 Short-Term Effectiveness 
This alternative would not have any short-term impacts other than the activities 
associated with the installation of the monitoring well.  Sampling events would 
require that personnel be provided access to the site to conduct sampling accord-
ing to an established schedule. 
 
4.2.2.4 Long-Term Effectiveness and Permanence 
This alternative will monitor the groundwater contaminants and provide a means 
of evaluating the potential increase or decrease in risk to human health and the 
environment based on either a rise in contamination or a reduction through natural  
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attenuation or off-site migration.  However, if a source exists up-gradient of the 
site, then a reduction in contaminant levels may not be realized. 
 
4.2.2.5 Reduction of Toxicity, Mobility, or Volume with Treatment 
Implementing the discussed institutional controls will not reduce the toxicity, mo-
bility, or volume of contaminants.  History of the site has shown that contamina-
tion has not been reduced significantly since the site was first evaluated.  There-
fore, reduction in the contaminant levels is not expected to be significant within a 
reasonable or predictable timeframe.  
 
4.2.2.6 Implementability 
This technology can be readily implemented on a technical and administrative ba-
sis using typical institutional control practices/procedures and standard groundwa-
ter sampling methods. 
 
4.2.2.7 Cost 
The total present-worth cost of this alternative based on a 30-year period is 
$385,900.  Table 4-1 presents the quantities, unit costs, and subtotal costs for the 
various items in this alternative.  Biannual groundwater monitoring costs and air 
sampling costs are assumed with this alternative 
 
Alternative 2 (institutional controls) is readily implementable with minimal short-
term risks because no intrusive work would actually be done.  Effectiveness of 
this alternative in reducing on-site and off-site risks would be based on enforce-
ment of the restrictions/controls over an extended period of time (greater than 30 
years).  This alternative would not be effective at preventing off-site migration of 
contaminated groundwater. 
 
4.3 Alternative 3:  Source Removal with Continued 

Monitoring 
4.3.1 Description 
Again, this treatment alternative contains components for dealing with contamina-
tion in the soil and groundwater.  With respect to soil, contamination “hot spots,” 
including floor drains and surrounding soil in the welding and wire rooms, would 
be removed (see Figure 4-1).  Contaminated source soils (greater than 10 ppm to-
tal VOCs) would be removed from depths as indicated by the results presented in 
the RI (between 3 and 5 feet).  In addition, a soil-vapor extraction system would 
be installed beneath the slab in the welding room.  For groundwater, a permanent 
monitoring well would be installed on the west side of the subject property, where 
groundwater contamination is present but no permanent monitoring well exists. 
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Table 4-1  Cost Estimate, Former Bright Outdoors Site, Alternative 2 - Institutional Controls 

Description Comments Quantity Units Unit Cost Cost 
Capital Costs           

Work Plan Includes submittals 1 LS 5,000.00 $5,000 
Soil - Not Applicable           
Groundwater - Install Monitoring Well           
Well Installations           

Drilling/Installation of Standard Monitoring Wells   1 EA 4,680.00 $4,700 
Well Development   1 EA 780.00 $800 
IDW Sampling and Disposal   1 LS 10,920.00 $11,000 

        
Capital Cost Subto-

tal: $21,500 
Adjusted Capital Cost Subtotal for Johnson City, New York Location Factor (0.920): $19,780 

25% Legal, administrative, engineering fees, construction management: $5,000 
20% Contingencies: $5,000 
Capital Cost Total: $29,800 

Annual Costs      
Bi-Annual Groundwater Sampling Total 7 wells; assume 3.5 

wells/day, 2-persons @ 
$65/hr, 10hr/day 

2 Events $2,704.00 $5,500 

Analytical Costs (VOCs)  VOC samples from 7 wells 2 Events $728.00 $1,500 
Data Evaluation and Reporting   32 HR $88.40 $2,829 
Air Samples Analysis - VOCs   4 Events $1,300.00 $5,200 

Annual Cost Subtotal: $15,029 
Adjusted Capital Cost Subtotal for Johnson City, New York Location Factor (0.920): $13,826 

10% Legal, administrative, engineering fees: $1,400 
20% Contingencies: $3,100 
Annual Cost Total: $18,400 

30-year Present Worth of Annual Costs: $356,100 
2006 Total Present Worth Cost: $385,900 

Notes: 
1.  Seven monitoring wells will be sampled during the long-term monitoring program (1 new + 6 existing). 
2.  30-year present worth of costs assumes 3.1% annual interest rate per "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study" (EPA 540-R-00-

002 August 2000) and the Office of Management and Budget Real Discount Rates for the year 2006 (http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html). 
3.  Costs presented are based on conventional contracting methods. 
4. Air samples collected from off-site residential homes as well as from within the facility. 

http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html
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Finally, monitoring of selected on- and off-site wells would occur for a period of 
five years at which time the contaminant levels and health risks would be reevalu-
ated.  If contaminant levels remain the same or increase, then an alternate source 
may exist and further investigation should be implemented to identify the pres-
ence of an alternative source. 
 
This alternative also includes institutional controls. 
 
4.3.2 Analysis 
4.3.2.1 Compliance with SCGs 
Removal of hot-spots from the floor drains and surrounding soil in the welding 
and wire rooms would remove soil contamination, thereby meeting SCGs from 
the immediate locations.  A soil-vapor extraction system should allow continued 
reduction of potentially harmful vapors and meet NYSDOH guidelines. 
 
The installation of an additional well would allow continued monitoring of 
groundwater contamination levels.  However, similar to alternative 2, no immedi-
ate treatment of groundwater would occur.  Monitoring activities would simply 
identify current levels of contamination to determine if levels are increasing or 
decreasing.  Removal of the “hot spots” could result in a decrease of contaminant 
migration to the groundwater, assuming that additional significant off-site sources 
do not exist.  This alternative may not meet groundwater SCGs within the five 
years monitoring period.  However, if the contaminant levels are decreasing, 
monitored natural attenuation would be recommended without any further action. 
 
If the contaminant levels remain consistent or increase, further investigation is 
recommended to identify an alternative, possibly up-gradient source. 
 
Applicable action-specific SCGs, including noise limitations and safety regula-
tions, would be complied with during implementation of this alternative. 
 
4.3.2.2 Overall Protection of Human Health and the Environment 
Removal of contamination and installation of a soil vapor extraction system 
would benefit people employed within the facility by reducing the potential for 
vapor intrusion into the work space.  Also, any removal of contamination would 
reduce the exposure to the environment.  However, groundwater levels may not be 
greatly affected within the five year monitoring period.  In order to maintain long-
term protection of human health, institutional controls such as limiting access to 
the site by anyone other than employees of a current or future site owner as well as 
future development limitations such as limiting the area to commercial develop-
ment only or no further development.   
 
4.3.2.3 Short-Term Effectiveness 
Short-term impacts include disturbance to site occupants while the hot spots are 
removed.  Concrete saw cutting and removal of soils would be required within the 
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welding and wire rooms.  The soil vapor extraction system would be installed 
while the floor was demolished.  Anticipated length of time to complete this work 
is approximately three weeks.  Construction associated with this alternative would 
not require suspension of operations; rather, work occurring at the facility at the 
time of remediation could continue by moving local operations to another part of 
the building during remedial activity in a particular area.   
 
Installation of the monitoring well and subsequent sampling would have very lim-
ited short-term impacts on operations during the relatively brief installation and 
sampling times.   
 
4.3.2.4 Long-Term Effectiveness and Permanence 
Removal of the hot spots within the soils under the slabs and floor drains will re-
move the potential of the contamination under the slabs from entering the room 
through volitization.  Removal of the contaminants would also reduce the poten-
tial for migration of contaminants from the source area into the groundwater and 
potentially allow natural attenuation to reduce the contaminant levels.  This will 
be a direct benefit to human health and the environment.  The installation of the 
soil vapor extraction system will provide additional contaminant collection, re-
sulting in reduced exposure.  Periodic monitoring will provide information on the 
effectiveness of the alternative.  However, due to the possibility of additional off-
site sources, it is possible that groundwater contamination may not be signifi-
cantly influenced by this alternative. 
 
4.3.2.5 Reduction of Toxicity, Mobility, or Volume with Treatment 
Complete contamination removal will eliminate toxicity, mobility, and volume as 
contributed by the source within the hot spots.  However, possible off-site con-
tamination would continue to contribute to groundwater contamination. 
 
4.3.2.6 Implementability 
Alternative 3 is readily implemented on a technical and administrative basis using 
standard construction means/methods and typical institutional control prac-
tices/procedures.  Engineering consultants and contractors are readily available to 
design and complete such an alternative.  No other technical difficulties are an-
ticipated during excavation and removal of contaminated soil and demolition.  
Disposal would be based on acceptance by a treatment/disposal facility. This al-
ternative is relatively simple other than possible disturbance to the facility and the 
persons associated with the facility should operations resume prior to remedial 
action.  The monitoring well should be easily installed with limited interruption to 
local activities. 
 
4.3.2.7 Cost 
The total present-worth cost of this alternative based on a 5-year period is 
$257,200.  Table 4-2 presents the quantities, unit costs, and subtotal costs for the 
various items in this alternative.  Biannual groundwater monitoring costs and air 
sampling costs are assumed with this alternative.
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Table 4-2 Cost Estimate, Former Bright Outdoors Site, Alternative 3 - Source Removal with Continued Monitoring 
Description Comments Quantity Units Unit Cost Cost 

Capital Costs           
Work Plan / Final Report Includes submittals, meetings 1 LS $9,360.00 $9,360 

Soil - "Hot Spot" Removal           
Saw cut concrete (approx. 6" deep) mark-up 25% for working inside bldg 150 LF $4.99 $800 
Hand excavation - 3 feet depth   112 CY $40.26 $4,600 
Analytical testing   4 EA $24.96 $100 
Transfer material from building - 2 CY track loader   40 HR $106.39 $4,300 
Disposal - 12 CY truck, assume 10 mile haul   37 HR $76.91 $2,900 
Backfill - haul to site   112 CY $29.94 $3,400 
Transfer material into building - 2 CY track loader   24 HR $106.08 $2,600 
Compaction   112 CY $3.67 $500 
Concrete slab replacement mark-up 25% for working inside bldg 1000 SF $3.65 $3,700 
Decontamination of equipment Assume 5 pieces equipment, 2 days 10 EA $86.61 $900 
Clean-out floor drains Skilled worker (HAZWOPER) 6 HR $56.37 $400 
Plug floor drains Skilled worker (HAZWOPER) 4 HR $56.16 $300 
Concrete for floor drains   1 CY $156.00 $200 

Soil - Soil Vapor Extraction System           
1 HP, 230V, 98 SCFM, vapor recovery system Monthly rental 12 MO $826.80 $10,000 
7.5 HP, 140 SCFM extraction blower Monthly rental 12 MO $1,066.00 $12,800 
Knockout drum   4 EA $93.08 $400 
Install vacuum extraction system 3 labors, 4 days 96 HR $56.37 $5,500 
Install vacuum extraction blower   1 EA $390.21 $400 
Operation and maintenance 1 visit per week 52 Day $875.82 $45,600 

Groundwater - Install Monitoring Well           
Well Installations           

Drilling/Installation of Standard Monitoring Wells   1 EA $4,680.00 $4,700 
Well Development   1 EA $780.00 $800 
IDW Sampling and Disposal   1 LS $10,920.00 $11,000 

 Capital Cost Subtotal: $125,260 
Adjusted Capital Cost Subtotal for Johnson City, New York Location Factor (0.920): $115,239 

25% Legal, administrative, engineering fees, construction management: $28,900 
20% Contingencies: $28,900 
Capital Cost Total: $173,100 
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Table 4-2 Cost Estimate, Former Bright Outdoors Site, Alternative 3 - Source Removal with Continued Monitoring 
Description Comments Quantity Units Unit Cost Cost 

Annual Costs           
Bi-Annual Groundwater Sampling Total 7 wells; assume 3.5 wells/day, 2-

persons @ $65/hr, 10hr/day 2 Events $2,704.00 $5,500 
Analytical Costs (VOCs)  VOC samples from 7 wells 2 Events $728.00 $1,500 
Data Evaluation and Reporting   32 HR $88.40 $2,829 
Air Samples Analysis - VOCs   4 Events $1,300.00 $5,200 

Annual Cost Subtotal: $15,029 
Adjusted Capital Cost Subtotal for Johnson City, New York Location Factor (0.920): $13,826 

10% Legal, administrative, engineering fees: $1,400 
20% Contingencies: $3,100 
Annual Cost Total: $18,400 

5-year Present Worth of Annual Costs: $84,100 
2006 Total Present Worth Cost: $257,200 

Note:] 
 
1. Seven monitoring wells will be sampled during the long-term monitoring program (1 new + 6 existing). 
2. 5-year present worth of costs assumes 3.1% annual interest rate per "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study" (EPA 540-R-00-002 Au-

gust 2000) and the Office of Management and Budget Real Discount Rates for the year 2006 (http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html). 
3. Costs presented are based on conventional contracting methods. 
4. Air samples collected from off-site residential homes as well as from within the facility. 
 

 
 
 

http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html
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Alternative 3 (source removal with continued monitoring) is readily implement-
able.  The primary short-term risks are associated with construction activities 
within the facility, as well as controlling volatile vapors during excavation and 
handling of contaminated soil.  This alternative reduces the risks associated with 
directly contacting contaminated soils and the potential of groundwater migration 
from these source soils by reducing toxicity, mobility, or volume.  However, this 
alternative does not address the removal of contaminated groundwater that exceed 
SCGs. 
 
4.4 Alternative 4:  Source Removal & Groundwater 

Collection 
4.4.1 Description 
Like the previous alternatives, this one considers soil and groundwater.  Again, 
the soil “hot spots,” namely floor drains and surrounding soil in the welding and 
wire rooms would be removed and a soil-vapor extraction system would be in-
stalled beneath the slab in the welding room (see Alternative 3).  Alternative 4 
also considers treatment of groundwater.  A groundwater collection trench would 
be installed and operated along the western boundary of the former Bright Out-
doors site.  This collection system would consist of a trench approximately 20 feet 
deep (see Figure 4-1).  Groundwater would actively be pumped from the trench in 
order induce capture.  In addition, a permanent monitoring well would be installed 
on the west side of the subject property.  Finally, there would be long-term moni-
toring of selected on- and off-site wells as well as indoor air quality at nearby af-
fected residences.  This alternative also includes institutional controls. 
 
4.4.2 Analysis 
4.4.2.1 Compliance with SCGs 
As discussed in Alternative 3, removal of hot-spots from the floor drains and sur-
rounding soil in the welding and wire rooms would remove soil contamination, 
thereby meeting SCGs from the immediate locations.  A soil-vapor extraction sys-
tem should allow continued reduction of potentially harmful vapors and meet re-
quirements of NYSDOH. 
 
The installation of groundwater collection trench along the western boundary of 
the former Bright Outdoors site would remove contaminated groundwater to be 
collected for treatment, thereby reducing the migration of contamination through 
groundwater flow.  Groundwater flows in a southwesterly direction toward the 
homes along Marie Street.  Therefore, locating a collection trench along the west-
ern boundary should benefit the affected homes by reducing volatilization of 
groundwater contaminants and minimizing the vapor intrusion pathway; thereby, 
assisting with meeting NYSDOH guidelines, and reducing potential risk to human 
health and the environment down-gradient of the site. 
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The installation of an additional well would allow continued monitoring of 
groundwater contamination levels.  Monitoring activities would identify current 
levels of contamination to determine if contamination is being intercepted by the 
collection system. 
 
Applicable action-specific SCGs, including noise limitations and safety regula-
tions, would be complied with during implementation of this alternative. 
 
4.4.2.2 Overall Protection of Human Health and the Environment 
Implementing this alternative could benefit those employed at the site as well as 
the residents to the west of the property and down-gradient of the site.  Direct re-
moval of the hot spots would reduce exposure concerns within the facility and re-
duce the potential for migration of contamination off site and into nearby struc-
tures through vapor intrusion. 
 
A collection trench will intercept contaminated groundwater as it flows west-
southwest from the site, and will be appropriately treated.  Intercepting the con-
taminated groundwater may minimize sub-slab vapor concerns within the resi-
dences located west of the site.  Also, removal of contaminated groundwater will 
minimize down-gradient impacts to environmental receptors. 
 
This alternative is beneficial to both human health and the environment. 
 
4.4.2.3 Short-Term Effectiveness 
Short term impacts are associated with the removal of the hot-spots within the 
former Bright Outdoors facility.  Concrete saw cutting and removal of soils will 
be required within the welding and wire rooms.  The soil vapor extraction system 
would be installed while the floor was demolished.  Anticipated length of time to 
complete this work is approximately three weeks.  Construction associated with 
this alternative would not require suspension of site operations that may be occur-
ring at the time of remediation; rather, work at the facility could continue by mov-
ing local operations to another part of the building during remedial activity in a 
particular area.   
 
Construction of the groundwater collection trench would affect the area west of 
the facility through an increase in activity including construction equipment and 
operations.  This area provides parking for personnel associated with the facility 
and is also the only area where inbound deliveries and outbound shipments can be 
made.  Actual construction of the trench is anticipated to be completed within two 
weeks.  Construction would have to be coordinated with the site operators at the 
time of remediation in order to minimize disruption of their business.  Remedial 
work may have to be scheduled for slow periods or weekends. 
 
Installation of the monitoring well and subsequent sampling would have very lim-
ited short-term impacts during the installation and sampling periods. 
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4.4.2.4 Long-Term Effectiveness and Permanence 
Removal of the hot spots within the soils under the slabs and floor drains will re-
move the potential of the contamination under the slabs from migrating into 
groundwater as well as entering the facility through volitization.  This will directly 
benefit human health and the environment.  The installation of the soil vapor ex-
traction system will provide additional contaminant collection, also resulting in 
reduced exposure to persons within the facility. 
 
The collection trench will provide a means of collecting contaminated groundwa-
ter from below grade, reducing the mass of contamination and preventing further 
down-gradient migration.  Typically, this type of system is designed based on the 
volume of groundwater and level of contamination with the goal of removing the 
contamination over a period of time.  However, because additional off-site 
sources may exist, it is unknown how long the collection trench may be required.  
Installation of the additional well and subsequent groundwater monitoring will 
assist in determining if or when the collection system may be taken off line.  
Therefore, rather than being designed to reduce contaminant mass, the objective 
of the collection trench would be to minimize off-site contaminant migration, 
thereby reducing potential exposures from vapor intrusion into off-site structures. 
 
4.4.2.5 Reduction of Toxicity, Mobility, or Volume with Treatment 
Complete contaminant removal within the facility will eliminate toxicity, mobil-
ity, and volume as contributed by the source within the hot spots.  Subsequent re-
ductions in groundwater contaminant mass would also result from source re-
moval; however, possible additional off-site sources may continue to contribute to 
groundwater contamination down-gradient of the site.  The collection trench will 
intercept contaminated groundwater as it flows down-gradient reducing the vol-
ume of contamination that migrates to off-site areas. 
 
4.4.2.6 Implementability 
Implementing Alternative 4 is relatively simple other than the disturbance to the 
facility and the persons associated with the facility.  Construction associated with 
this alternative would not require suspension of operations; rather, work at the fa-
cility could continue by moving local operations to another part of the building 
during remedial activity in a particular area.  This disruption is anticipated for ap-
proximately a three week period. 
 
The construction of the groundwater collection trench can easily be implemented 
as well.  Groundwater depth averaged 11 feet.  However, contamination was de-
tected at depths extending down to 50 feet in some locations.  A collection trench 
would be designed as an intercept trench, to a depth of approximately 20 feet.  
The groundwater would be pumped from the trench in attempts to induce 
groundwater flow to the trench.  Contaminated groundwater from depth can then 
be collected and treated.  Construction of the collection trench is possible since 
trenching equipment could be used to construct a system into the groundwater ta-
ble.  The trench can be installed within the west to southwest portion of the prop-
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erty within the current pavement area.  This area could be repaved once the trench 
was constructed.  It may also be possible to locate the trench off the edge of 
pavement in the vegetated area.  Components necessary for operation of the sys-
tem can be staged near the trench, minimizing the distance for pumping.  Treated 
groundwater could be discharged to the local Publicly Owned Treatment Works 
(POTW).  
 
The monitoring well can be easily installed without any interruption to local ac-
tivities. 
 
4.4.2.7 Cost 
The total present-worth cost of this alternative based on a 30-year period is 
$683,800.  Table 4-3 presents the quantities, unit costs, and subtotal costs for the 
various items in this alternative.  A considerable number of O&M activities asso-
ciated with the collection trench, and treatment system are anticipated with this 
alternative, resulting in significant annual costs.  Bi-annual groundwater monitor-
ing costs and air sampling costs are assumed with this alternative.   
 
Alternative 4 (source removal and groundwater collection) is readily implement-
able with minimal short term risks.  The primary short-term risks are associated 
with construction activities within the facility, as well as controlling volatile va-
pors during excavation and handling of contaminated soil.  This alternative re-
duces the risks associated with directly contacting contaminated soils and the po-
tential of groundwater migration from these source soils by reducing toxicity, mo-
bility, or volume.  Groundwater collection and treatment minimizes the migration 
of contaminants down-gradient of the site and potentially reduces vapors now pre-
sent in the local residences west of the site.  Actual performance period can not be 
readily determined however due to the presence of a potential up-gradient con-
tamination source. 
 
4.5 Alternative 5:  Source Removal & In-situ Treatment of 

Groundwater 
4.5.1 Description 
Like the previous alternatives, this one considers both soil and groundwater.  
Again, the soil “hot spots,” namely floor drains and surrounding soil in the weld-
ing and wire rooms would be removed and a soil-vapor extraction system would 
be installed beneath the slab in the welding room (see Alternative 3).  To address 
concerns with groundwater, in-situ treatment of the groundwater would be per-
formed, which would include chemical oxidant injection along the western site 
boundary (see Figure 4-1).  Also, an additional monitoring well would be installed 
on the west side of the property along with continued monitoring of selected on- 
and off-site wells. 
 



 

 
02:002699_ID02_01-B1736  
Bright_Outdoors_FS_Rev2.doc-4/30/2008 

4-17 

Table 4-3 Cost Estimate, Former Bright Outdoors Site, Alternative 4 - Source Removal and Groundwater Collection 
Description Comments Quantity Units Unit Cost Cost 

Capital Costs           
Work Plan / Final Report Includes submittals, meetings 1 LS $9,360.00 $9,360 

Soil - "Hot Spot" Removal           
Saw cut concrete (approx. 6" deep) mark-up 25% for working inside bldg 150 LF $4.99 $749 
Hand excavation - 3 feet depth   112 CY $40.26 $4,509 
Analytical testing   4 EA $24.96 $100 
Transfer material from building - 2 CY track loader   40 HR $106.39 $4,256 
Disposal - 12 CY truck, assume 10 mile haul   37 HR $76.91 $2,871 
Backfill - haul to site   112 CY $29.65 $3,321 
Transfer material into building - 2 CY track loader   24 HR $106.08 $2,546 
Compaction   112 CY $3.67 $411 
Concrete slab replacement mark-up 25% for working inside bldg 1000 SF $3.65 $3,653 
Decontamination of equipment Assume 5 pieces equipment, 2 days 10 EA $86.61 $866 
Clean-out floor drains Skilled worker (HAZWOPER) 6 HR $56.37 $338 
Plug floor drains Skilled worker (HAZWOPER) 4 HR $56.16 $225 
Concrete for floor drains   1 CY $156.00 $156 

Soil - Soil Vapor Extraction System           
1 HP, 230V, 98 SCFM, vapor recovery system Monthly rental 12 MO $826.80 $9,922 
7.5 HP, 140 SCFM extraction blower Monthly rental 12 MO $1,066.00 $12,792 
Knockout drum   4 EA $93.08 $372 
Install vacuum extraction system 3 labors, 4 days 96 HR $56.37 $5,411 
Install vacuum extraction blower   1 EA $390.21 $390 
Operation and maintenance 1 visit per week 52 Day $875.82 $45,542 

Groundwater - Install Monitoring Well           
Well Installations           

Drilling/Installation of Standard Monitoring Wells   1 EA $4,680.00 $4,680 
Well Development   1 EA $780.00 $780 
IDW Sampling and Disposal   1 LS $10,920.00 $10,920 
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Table 4-3 Cost Estimate, Former Bright Outdoors Site, Alternative 4 - Source Removal and Groundwater Collection 
Description Comments Quantity Units Unit Cost Cost 

Groundwater - Groundwater Collection Trench           
Trench excavation - 1.25 CY wheel loader   16 HR $59.56 $953 
Hauling - 16.5 CY dump truck   16 HR $130.71 $2,091 
Line trench - geofabric   1 LS $260.00 $260 
Delivered and dumped, backfill w/ stone 5' x 20' x 250' 926 CY $29.65 $27,454 
4" dia. Perforated PVC pipe   400 LF $8.04 $3,216 
PVC fittings miscellaneous 1 LS $520.00 $520 
50 gpm, 100' Head, 3 HP pump   2 EA $938.12 $1,876 
25 GPM, 330 lb, High density poly, disposable carbon adsorption 2 EA $2,949.44 $5,899 
Stroage tank - single wall, 2,000 gallon   1 EA $4,784.00 $4,784 
Discharge to POTW   5000 Kgal $1.98 $9,880 

Capital Cost Subtotal: $181,103 
Adjusted Capital Cost Subtotal for Johnson City, New York Location Factor (0.920): $166,615 

25% Legal, administrative, engineering fees, construction management: $41,700 
20% Contingencies: $41,700 
Capital Cost Total: $250,100 

Annual Costs           
Operation (For First 5 Years)           

Energy Consumption (Electric)   5,000 KWH $0.09 $500 
Carbon Replacement (annual)   330 LB $1.99 $700 
Carbon Disposal (annual)   330 LB $0.29 $100 
General O & M   12 Mo $3,120.00 $37,440 

Annual Cost Subtotal: $38,740 
Adjusted Capital Cost Subtotal for Johnson City, New York Location Factor (0.920): $35,641 

10% Legal, administrative, engineering fees: $3,600 
20% Contingencies: $7,900 
Annual Cost Total: $47,200 

5-year Present Worth of Annual Costs: $215,600 



 

 
02:002699_ID02_01-B1736  
Bright_Outdoors_FS_Rev2.doc-4/30/2008 

4-19 

Table 4-3 Cost Estimate, Former Bright Outdoors Site, Alternative 4 - Source Removal and Groundwater Collection 
Description Comments Quantity Units Unit Cost Cost 

Monitoring (For First 15 Years)           
Bi-Annual Groundwater Sampling Total 7 wells; assume 3.5 wells/day, 2-

persons @ $65/hr, 10hr/day 2 Events $2,704.00 $5,500 
Analytical Costs (VOCs)  VOC samples from 7 wells 2 Events $728.00 $1,500 
Air Samples Analysis - VOCs   4 Events $1,300.00 $5,200 
Data Evaluation and Reporting   32 HR $88.40 $2,829 

Annual Cost Subtotal: $15,029 
Adjusted Capital Cost Subtotal for Johnson City, New York Location Factor (0.920): $13,826 

10% Legal, administrative, engineering fees: $1,400 
20% Contingencies: $3,100 
Annual Cost Total: $18,400 

15-year Present Worth of Annual Costs: $218,100 
2006 Total Present Worth Cost: $683,800 

Notes: 
1.  Seven monitoring wells will be sampled during the long-term monitoring program (1 new + 6 existing). 
2.  5 and 15-year present worth of costs assume 3.1% annual interest rate per "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study" (EPA 540-R-00-
002 August 2000) and the Office of Management and Budget Real Discount Rates for the year 2006 (http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html). 
3.  Costs presented are based on conventional contracting methods. 
4. Air samples collected from off-site residential homes as well as from within the facility. 
5. Assume 1 MG per year for groundwater treatment for 5 years. 
 

 
 
 
 

http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html
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4.5.2 Analysis 
4.5.2.1 Compliance with SCGs 
As discussed in Alternative 3, removal of hot-spots from the floor drains and sur-
rounding soil in the welding and wire rooms would remove soil contamination, 
thereby meeting SCGs from the immediate locations.  A soil-vapor extraction sys-
tem should allow continued reduction of potentially harmful vapors and meet re-
quirements of NYSDOH. 
 
A chemical oxidant injection system would be installed along the western bound-
ary of the former Bright Outdoors site and would degrade contaminants in the 
groundwater thereby reducing the migration of contamination through groundwa-
ter flow.  Groundwater flows in a southwesterly direction toward the homes along 
Marie Street.  Therefore, locating a collection of injection wells along the western 
boundary should benefit the affected homes by reducing volatilization of ground-
water contaminants and minimizing the vapor intrusion pathway; thereby, assist-
ing with meeting NYSDOH guidelines, and reducing potential risk to human 
health and the environment down-gradient of the site. 
 
As groundwater comes into contact with the compounds that have been injected 
(likely Fenton’s Reagent [hydrogen peroxide and iron]), a reaction between the 
compound and contamination would degrade the contaminants and prevent them 
from migrating further down-gradient.  This method would provide treatment of 
the groundwater, thereby meeting SCGs established for the contaminants. 
 
The installation of an additional well would allow continued monitoring of 
groundwater contamination levels.  Monitoring activities would identify current 
levels of contamination to determine if contamination is being intercepted by the 
permeable reactive barrier. 
 
Applicable action-specific SCGs, including noise limitations and safety regula-
tions, would be complied with during implementation of this alternative. 
 
Continued groundwater sampling through the proposed installed well would allow 
for monitoring of the contaminant plume as it migrates down-gradient from the 
site. 
 
4.5.2.2 Overall Protection of Human Health and the Environment 
Implementing this alternative could benefit the persons associated with the former 
Bright Outdoors facility as well as the residents to the west of the property.  Direct 
removal of the hot-spots would reduce exposure concerns within the facility and 
reduce the potential for migration of contamination through groundwater.  In-situ 
chemical oxidant injection would provide additional protection to human health 
and the environment off-site through the reduction of contamination as it flows 
down-gradient. 
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4.5.2.3 Short-Term Effectiveness 
Short term impacts are associated with the removal of the hot-spots within the 
former Bright Outdoors facility.  Concrete saw cutting and removal of soils will 
be required within the welding and wire rooms.  The soil vapor extraction system 
would be installed while the floor was demolished.  The anticipated length of time 
to complete this work is approximately three weeks.  Construction would not re-
quire suspension of operations; rather, work at the facility could continue by mov-
ing local operations to another part of the building during remedial activity in a 
particular area should operations resume prior to any remedial action.   
 
In-situ treatment methods would consist of injecting a chemical oxidant, suitable 
for the type of contaminant as well as the site conditions, into the ground whereby 
the contaminants will react with the chemical oxidant and typically break down 
into free hydroxyl radicals, less harmful to the environment and public health.  A 
permeable reactive barrier works similarly; however, a “wall” of material would 
be installed, possibly using iron filings/granules.  As the groundwater flows 
through the barrier, the iron reacts with a chlorine atom thereby breaking down the 
contaminants into less harmful or inert compounds.  Groundwater continues to 
flow down-gradient but the contaminants are essentially removed.  Both methods 
would typically require approximately four weeks for implementation but would 
occur during the time the hot-spots were removed.  This area provides the only 
parking personnel associated with the facility and is also the only area where in-
bound deliveries and outbound shipments can be made.  However, at this time, the 
facility is not being operated; therefore, no interruptions are anticipated.  If facility 
operations resumed prior to any remedial action, construction would have to be 
coordinated with the site owners in order to minimize disruption of their business.   
 
The effectiveness of this alternative could potentially provide the best method of 
contaminant reduction.  Continued monitoring of the existing and new wells 
would ultimately determine the effectiveness of this alternative. 
 
4.5.2.4 Long-Term Effectiveness and Permanence 
Removal of the hot spots within the soils under the slabs and floor drains will re-
move the potential of the contamination under the slabs from migrating into 
groundwater as well as entering the room through volitization.  This will directly 
benefit human health and the environment.  The installation of the soil vapor ex-
traction system will provide additional contaminant collection, also resulting in 
reduced exposure. 
 
The use of in-situ treatment methods typically are considered long-term treatment 
methods as the materials used for treatment do not breakdown rapidly and there-
fore can provide treatment for a number of years.  Actual treatment periods de-
pend on the amount of chemicals used as well as the contaminant concentrations 
requiring treatment.  Installation of the additional well and subsequent groundwa-
ter monitoring will provide information on the effectiveness of the treatment 
methods. 
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4.5.2.5 Reduction of Toxicity, Mobility, or Volume with Treatment 
Complete contamination removal within the facility will eliminate toxicity, mobil-
ity, and volume as contributed by the source within the hot spots.  However, pos-
sible off-site contamination will continue to contribute to groundwater contamina-
tion as currently exists.  Either in-situ treatment method will intercept contami-
nated groundwater as it flows down-gradient reducing the volume of contamina-
tion to those areas.  This will reduce the toxicity and volume of contamination that 
migrates to off-site areas. 
 
4.5.2.6 Implementability 
Implementing Alternative 5 is relatively simple other than the disturbance to the 
facility and the persons associated with the facility for removal of hot spots and 
vapor extraction system.  Construction associated with this alternative would not 
require suspension of operations; rather, work at the facility could continue by 
moving local operations to another part of the building during remedial activity in 
a particular area should operations resume prior to any remedial action.  This dis-
ruption to complete alternative 5 is anticipated for approximately a four week pe-
riod. 
 
The construction of the injection well system can easily be implemented as well.  
Groundwater depth averaged 11 feet.  However, contamination was detected at 
depths extending down to 50 feet in some locations.  A series of injection wells 
would be installed at various depths with the maximum at of 50 feet.  The ground-
water would be “treated” as it came into contact with the chemical compound.  
Construction of the injection well system would be done with a typical drill rig 
capable of installing well casing.  The system can be installed within the west to 
southwest portion of the property within the current pavement area.  The injection 
wells would be capped and the area could be restored as a parking area. 
 
The monitoring well can be easily installed without any interruption to local ac-
tivities. 
 
Implementing Alternative 5 is the anticipated to be the most effective and easiest 
to implement of the proposed alternatives.  Limited space to the west of the site 
makes the installation of an injection system the most practical to implement. 
 
4.6.2.7 Cost 
The total present-worth cost of this alternative based on a 30-year period is 
$499,200.  Table 4-4 presents the quantities, unit costs, and subtotal costs for the 
various items in this alternative.  O&M activities associated with this technology 
include bi-annual groundwater monitoring costs and air sampling costs.  Also in-
cluded is one round of chemical oxidant replenishment.  This is anticipated to oc-
cur after 15 years. 
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Table 4-4  Cost Esimate, Former Bright Outdoors Site, Alternative 5 - Source Removal and In-situ Treatment of Groundwater 
Description Comment Quantity Units Unit Cost Cost 

Capital Costs           
Work Plan / Final Report Includes submittals, meetings 1 LS $9,360.00 $9,360 

Soil - "Hot Spot" Removal           

Saw cut concrete (approx. 6" deep) 
mark-up 25% for working inside 
bldg 150 LF $4.99 $749 

Hand excavation - 3 feet depth   112 CY $40.26 $4,509 
Analytical testing   4 EA $24.96 $100 
Transfer material from building - 2 CY track loader   40 HR $106.39 $4,256 
Disposal - 12 CY truck, assume 10 mile haul   37 HR $76.91 $2,871 
Stone backfill - haul to site   112 CY $29.65 $3,321 
Transfer material into building - 2 CY track loader   24 HR $106.08 $2,546 
Compaction   112 CY $3.67 $411 

Concrete slab replacement 
mark-up 25% for working inside 
bldg 1000 SF $3.65 $3,653 

Decontamination of equipment 
Assume 5 pieces equipment, 2 
days 10 EA $86.61 $866 

Clean-out floor drains Skilled worker (HAZWOPER) 6 HR $56.37 $338 
Plug floor drains Skilled worker (HAZWOPER) 4 HR $56.16 $225 
Concrete for floor drains   1 CY $156.00 $156 

Soil - Soil Vapor Extraction System           
1 HP, 230V, 98 SCFM, vapor recovery system Monthly rental 12 MO $826.80 $9,922 
7.5 HP, 140 SCFM extraction blower Monthly rental 12 MO $1,066.00 $12,792 
Knockout drum   4 EA $93.08 $372 
Install vacuum extraction system 3 labors, 4 days 96 HR $56.37 $5,411 
Install vacuum extraction blower   1 EA $390.21 $390 
Operation and maintenance 1 visit per week 52 Day $875.82 $45,542 

Groundwater - Install Monitoring Well           
Well Installations           

Drilling/Installation of Standard Monitoring Wells   1 EA $4,680.00 $4,680 
Well Development   1 EA $780.00 $780 
IDW Sampling and Disposal   1 LS $10,920.00 $10,920 

Groundwater - In-Situ Groundwater Treatment           
Drilling/Installation of Standard Monitoring Wells   20 EA $3,120.00 $62,400 
IDW Sampling and Disposal   1 LS $15,600.00 $15,600 
Iron filings assume 20, 4" casings, various 

depths plus 25% contingency 

2 CY $614.81 $1,230 

Sand fill - delivered and dumped sand pack 3 CY $33.61 $101 
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Asphalt pavement patching 2 SY $23.83 $48 
Capital Cost Subtotal: $203,548 

Adjusted Capital Cost Subtotal for Johnson City, New York Location Factor (0.920): $187,264 
25% Legal, administrative, engineering fees, construction management: $46,900 

20% Contingencies: $46,900 
Capital Cost Total: $281,100 

Annual Costs (For First 15 Years)           
Bi-Annual Groundwater Sampling Total 7 wells; assume 3.5 

wells/day, 2-persons @ $65/hr, 
10hr/day 

2 Events $2,704.00 $5,500 

Analytical Costs (VOCs)  VOC samples from 7 wells 2 Events $728.00 $1,500 

Data Evaluation and Reporting   32 HR $88.40 $2,829 
Air Samples Analysis - VOCs   4 Events $1,300.00 $5,200 

Annual Cost Subtotal: $15,029 
Adjusted Capital Cost Subtotal for Johnson City, New York Location Factor (0.920): $13,826 

10% Legal, administrative, engineering fees: $1,400 
20% Contingencies: $3,100 
Annual Cost Total: $18,400 

15-year Present Worth of Annual Costs: $218,100 
2006 Total Present Worth Cost: $499,200 

Table 4-4  Cost Estimate, Former Bright Outdoors Site, Alternative 5 - Source Removal and In situ Treatment of Groundwater 
Description Comment Quantity Units Unit Cost Cost 

Capital Costs           
Work Plan / Final Report Includes submittals, meetings 1 LS $9,360.00 $9,360 

Soil - "Hot Spot" Removal           
Saw cut concrete (approx. 6" deep) mark-up 25% for working inside bldg 150 LF $4.99 $749 
Hand excavation - 3 feet depth   112 CY $40.26 $4,509 
Analytical testing   4 EA $24.96 $100 
Transfer material from building - 2 CY track loader   40 HR $106.39 $4,256 
Disposal - 12 CY truck, assume 10 mile haul   37 HR $76.91 $2,871 
Stone backfill - haul to site   112 CY $29.65 $3,321 
Transfer material into building - 2 CY track loader   24 HR $106.08 $2,546 
Compaction   112 CY $3.67 $411 
Concrete slab replacement mark-up 25% for working inside bldg 1000 SF $3.65 $3,653 
Decontamination of equipment Assume 5 pieces equipment, 2 days 10 EA $86.61 $866 
Clean-out floor drains Skilled worker (HAZWOPER) 6 HR $56.37 $338 
Plug floor drains Skilled worker (HAZWOPER) 4 HR $56.16 $225 
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Concrete for floor drains   1 CY $156.00 $156 
Soil - Soil Vapor Extraction System           

1 HP, 230V, 98 SCFM, vapor recovery system Monthly rental 12 MO $826.80 $9,922 
7.5 HP, 140 SCFM extraction blower Monthly rental 12 MO $1,066.00 $12,792 
Knockout drum   4 EA $93.08 $372 
Install vacuum extraction system 3 labors, 4 days 96 HR $56.37 $5,411 
Install vacuum extraction blower   1 EA $390.21 $390 
Operation and maintenance 1 visit per week 52 Day $875.82 $45,542 

Groundwater - Install Monitoring Well          
Well Installations           

Drilling/Installation of Standard Monitoring Wells   1 EA $4,680.00 $4,680 
Well Development   1 EA $780.00 $780 
IDW Sampling and Disposal   1 LS $10,920.00 $10,920 

Groundwater - In-Situ Groundwater Treatment           
Drilling/Installation of Standard Monitoring Wells   20 EA $3,120.00 $62,400 
IDW Sampling and Disposal   1 LS $15,600.00 $15,600 
Iron filings assume 20, 4" casings, various depths 

plus 25% contingency 
2 CY $614.81 $1,230 

Sand fill - delivered and dumped sand pack 3 CY $33.61 $101 
Asphalt pavement patching 2 SY $23.83 $48 

Capital Cost Subtotal: $203,548 
Adjusted Capital Cost Subtotal for Johnson City, New York Location Factor (0.920): $187,264 

25% Legal, administrative, engineering fees, construction management: $46,900 
20% Contingencies: $46,900 
Capital Cost Total: $281,100 

Annual Costs (For First 15 Years)           
Bi-Annual Groundwater Sampling Total 7 wells; assume 3.5 wells/day, 

2-persons @ $65/hr, 10hr/day 
2 Events $2,704.00 $5,500 

Analytical Costs (VOCs)  VOC samples from 7 wells 2 Events $728.00 $1,500 
Data Evaluation and Reporting   32 HR $88.40 $2,829 
Air Samples Analysis - VOCs   4 Events $1,300.00 $5,200 

Annual Cost Subtotal: $15,029 
Adjusted Capital Cost Subtotal for Johnson City, New York Location Factor (0.920): $13,826 

10% Legal, administrative, engineering fees: $1,400 
20% Contingencies: $3,100 
Annual Cost Total: $18,400 

15-year Present Worth of Annual Costs: $218,100 
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2006 Total Present Worth Cost: $499,200 
Notes: 
 
1. Seven monitoring wells will be sampled during the long-term monitoring program (1 new + 6 existing). 
2. 15-year present worth of costs assume 3.1% annual interest rate per "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study" (EPA 540-R-00-002 

August 2000) and the Office of Management and Budget Real Discount Rates for the year 2006 (http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html). 
3. Costs presented are based on conventional contracting methods. 
4. Permeable barrier wall depth assumed at a bedrock depth of 100'. 
5. Air samples collected from off-site residential homes as well as from within the facility. 
6. Assume 20 injection wells.  5 wells constructed to 50-feet. 

 

http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html
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Alternative 5 (source removal and in situ groundwater treatment) is readily im-
plementable with minimal short term risks.  The primary short-term risks are as-
sociated with construction activities within the facility, as well as controlling vola-
tile vapors during excavation and handling of contaminated soil.  This alternative 
reduces the risks associated with directly contacting contaminated soils and the 
potential of groundwater migration from these source soils by reducing toxicity, 
mobility, or volume.  In situ groundwater treatment minimizes the migration of 
contaminants down-gradient of the site and potentially reduces vapors now pre-
sent in the local residences west of the site.  Actual performance period can not be 
readily determined however due to the presence of a potential up-gradient con-
tamination source. 
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Comparative Evaluation of 
Alternatives 
 
 
 
 
5.1 Introduction 
This section presents a comparative analysis of remedial alternatives.  The alterna-
tives for each specific media are based on the seven evaluation criteria.  The com-
parative analysis is based on the evaluations provided in Section 4.  Section 6 dis-
cusses the alternatives relative to a site-wide remedy.  
 
5.2 Comparison of Alternatives 
The alternatives described in Section 4 consist of the following: 
 
■ Alternative 1: No action.  
 
■ Alternative 2: Institutional controls (i.e., access restrictions, deed restrictions).  
 
■ Alternative 3: Soil Source Removal with Continued Groundwater Monitoring 

(removal of “hot-spots” from within sub-slab soils from within the facility, 
drainline sediment removal, installation of soil vapor extraction system, and 
installation of additional monitoring well with continued groundwater moni-
toring at on-site and off-site wells). 

 
■ Alternative 4: Soil Source Removal with Groundwater Collection and Treat-

ment (removal of “hot-spots” from within sub-slab soils from within the facil-
ity, drainline sediment removal, installation of soil vapor extraction system, 
installation of groundwater collection trench with subsequent groundwater 
treatment and discharge, and installation of additional monitoring well with 
continued groundwater monitoring at on-site and off-site wells). 

 
■ Alternative 5: Soil Source Removal with Continued Groundwater Monitoring 

(removal of “hot-spots” from within sub-slab soils from within the facility, 
drainline sediment removal, installation of soil vapor extraction system, instal-
lation of injection wells for chemical oxidant injection, and installation of ad-
ditional monitoring well with continued groundwater monitoring at on-site 
and off-site wells). 
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Compliance with SCGs 
Alternatives 4 and 5 would address soils, sediments, and groundwater with the 
objective of complying with SCGs.  However, with a possible up-gradient 
groundwater contamination source, the compliance with SCGs over time may be 
unobtainable.  Also, Alternative 4 assumes the groundwater being pumped from 
the 20-foot deep trench would induce capture of contaminated groundwater exist-
ing at depths of approximately 50 feet.  Therefore, Alternative 5 provides the best 
opportunity to address soils, sediments, and groundwater to meet the SCG re-
quirements.  Alternative 3 would allow compliance with SCGs related to soils but 
groundwater would not be addressed.  However, if an up-gradient source does not 
exist, natural attenuation may reduce groundwater contaminant levels to below 
SCGs.  Alternatives 1 and 2 would not comply with SCGs. 
 
Alternatives 2 through 5 would comply with action-specific SCGs. 
 
Overall Protection of Human Health and the Environment 
Alternatives 2 through 5 provide varying degrees of long-term protection to hu-
man health and the environment.  Alternative 2 depends on institutional controls 
as the primary method of protection of human health and the environment.  Alter-
natives 3 through 5 provide additional protection because “hot-spots” as identified 
within the facility, as well as drainline sediment, would be removed along with a 
soil vapor extraction system.  Alternative 3 may result in protection of down-
gradient groundwater receptors if an alternative source does not exist and natural 
attenuation is able to decrease contaminant levels.  Alternative 4 and 5 may result 
in earlier protection to down-gradient groundwater receptors through an imple-
mented groundwater treatment method.  Therefore, Alternatives 4 and 5 may be a 
more immediate benefit to the environment, than Alternative 3. 
 
Since municipal drinking water is supplied, groundwater as a drinking water 
source near the facility is not anticipated.  Therefore, for groundwater, Alterna-
tives 3 through 5 are more a benefit to the environment, than directly to human 
health.  However, the considering the overall approach, Alternatives 4 and 5 are 
the most protective to human health and the environment.  Alternative 1 is not 
protective. 
 
Short-Term Effectiveness 
Alternatives 3 through 5 involve intrusive work, which could cause minor releases 
of contamination during remedial activities.  Intrusive work performed within the 
facility may provide interruption to future activities but work areas may be able to 
be moved to unaffected areas to allow production to continue.  Short term impacts 
to the west parking area would be realized under Alternatives 4 and 5.  Alternative 
1 and 2 would not have any short-term impacts. 
 
Once complete, Alternatives 3 through 5 would meet the RAO to limit (to the ex-
tent practicable) direct contact with on-site contaminated soil.  Alternatives 4 and 
5 would also meet the RAO to eliminate (to the extent practicable) the potential 
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for human exposure to on-site and off-site organic vapors.  Alternatives 4 and 5 
would also meet the RAO to reduce the risk of further contaminated groundwater 
migration to off-site receptors.  If an up-gradient source does not exist and natural 
attenuation reduces the contaminant levels, Alternative 3 would also meet the 
RAO to eliminate potential for human exposure to organic vapors as well as re-
duce the risk of further contaminated groundwater migration.  Alternative 1 and 2 
are not expected to be effective in meeting the RAOs.  
 
Each alternative that includes remedial action (Alternatives 3 through 5) can be 
completed in the same general timeframe of approximately 3 to 4 weeks. 
 
Long-term Effectiveness and Permanence 
Alternatives 3 and 5 would provide some long-term effectiveness (in protecting 
human health) because the risk associated with directly contacting the contamina-
tion in the soils and drainline sediments would be minimized through removal of 
the sources.  Potential soil vapors would also be minimized to on-site receptors 
with the installation of a soil vapor extraction system.  Provided pumping of 
groundwater will induce capture of the deeper contaminated groundwater, Alter-
natives 4 would provide long-term effectiveness.  However, Alternative 5 pro-
vides the most certain effectiveness and the most permanent (in the long-term) for 
handling soils and groundwater.  Alternative 2 provides long-term effectiveness 
through institutional controls only.  Alternative 1 is not considered an adequate, 
reliable, or permanent long-term remedy. 
 
Reduction in Toxicity, Mobility, or Volume with Treatment 
Alternative 5 provides for reduction of toxicity, mobility, or volume of site con-
taminants, as the alternative would remove contaminated sub-slab soils and 
drainline sediment as well as provide treatment to contaminated groundwater.  
Alternative 4 would also provide for reduction of toxicity, mobility, or volume in 
the upper portion of the aquifer and possibly for the lower portion provided the 
deeper contaminated groundwater could be induced through pumping from the 
trench.  Otherwise, the deeper contaminated groundwater plume will not be fully 
captured and treated.  Alternative 3 would initially reduce toxicity and volume by 
removing the hot spots but would only reduce mobility or volume if an up-
gradient source does not exist and natural attenuation is able to reduce contami-
nant levels over time.  Alternatives 1 and 2 would not reduce the toxicity, mobil-
ity, or volume of site contaminants, except as would occur through long term 
natural attenuation. 
 
Implementability 
All alternatives are technically implementable (with readily available methods, 
equipment, materials and services) and administratively implementable.  How-
ever, Alternatives 4 and 5 are the most difficult to implement than the other alter-
natives because of the requirements to construct a groundwater collection trench 
or install injection wells within the parking lot area to the west of the facility, re-
spectively. 
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Cost 
Alternative 1 calls for no action and thus incurs no cost.  Institutional controls are 
the only actions that would be implemented for Alternative 2; therefore its total 
present cost of $385,900 (over a 30-year period).  Although the cost for on-site 
demolition and soil vapor extraction system activities remains constant for Alter-
natives 3 through 5, each of the alternatives provide a varying level of effective-
ness for meeting groundwater objectives.  Alternative 3 may meet the RAOs if an 
up-gradient source does not exist and at a cost of $257,200 over 5 years; at which 
time the contaminant levels will be reevaluated to determine if they have de-
creased. Alternative 4 may meet the RAOs and has the highest cost of all the al-
ternatives ($683,800 over 15 years).  Alternative 5 is an effective alternative for 
meeting the RAOs, and is less expensive than Alternative 4 ($499,200 over 15 
years).  Table 5-1 provides a summary of the cost estimate for each alternative. 
 
 

Table 5-1 Summary of Total Present Values of Alternatives at Former Bright 
Outdoors Johnson City, New York 

  Alternative 1  Alternative 2  Alternative 3  Alternative 4  Alternative 5  

Description No Action 
Institutional 

Actions 

Source 
Removal w/ 
Continued 
Monitoring 

Source 
Removal w/ 

Groundwater 
Collection 

Source 
Removal w/ 

In Situ 
Groundwater 

Treatment 
Total Project Duration (Years) 0 30 5 15 15 
Capital Cost $0  $29,800  $173,100  $250,100  $281,100  
Annual O&M Cost $0  $18,400  $18,400  $65,600  $18,400  
Present worth of annual costs 
based on project  
.duration 

$0  $356,100  $84,100  $433,700* $218,100  

2004 Total Present Value of 
Alternatives 

$0  $385,900  $257,200  $683,800  $499,200  

 
 *Present worth of annual costs based on 5-year duration for operation and 15-year duration for annual maintenance. 
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Summary 
 
 
 
 
This report presents the results of the former Bright Outdoors site feasibility study 
for soil and soil vapor and groundwater.  This report is a companion document to 
the Draft-Final Remedial Investigation Report (EEEPC June 2005).  The RI, along 
with the previous site investigations, characterized the nature and extent of on-site 
contamination and provided data to complete this FS.  The history of industrial 
activities has revealed a variety of contamination in on-site soil and groundwater 
(on-site and off-site).  The primary contaminants of concern that present the great-
est risk to human health and the environment have been identified as VOCs.  
VOCs also pose the greatest risk of off-site migration due to their mobility. 
 
6.1 Key Factors 
The following are key factors and/or unique conditions that exist on or near the 
site that required careful consideration during the completion of the FS.  
 
■ Nearby residential properties were identified as having low levels of indoor air 

vapors possibly similar to contamination at the former Bright Outdoors site.  
However, the detected levels were significantly above typical background 
concentrations. 

 
■ The lack of contamination in wells between the former Bright Outdoors site 

and the Camden Street Well Field indicates that contamination present in the 
Field Street area no longer affects the municipal wells and that additional 
sources exist. 

 
■ During sampling events conducted previous site investigations, contamination 

was detected in groundwater samples collection along the north fence line (up-
gradient) of the former Bright Outdoors site, suggesting the presence of an up-
gradient source.  

 
6.2 Remedial Action Objectives 
The RAOs were developed for contaminated on-site media (soil, soil vapor, 
drainline sediment and groundwater).  The RAOs as described in Section 2.2 in-
clude:  
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Off-site and On-site Air/Vapor 
The RAO for air/vapor is: 
 
■ Eliminate to the extent possible the potential for human exposures to organic 

vapors in site buildings, structures, and subsurface utilities. 
   
Soils 
The RAOs for the site subsurface soils are: 
 
■ Eliminate to the extent practicable the potential for direct human or animal 

contact with the contaminated subsurface soils;  
 
■ Reduce the risk of further contamination of the groundwater by reducing the 

potential for leaching of contamination into the groundwater; and 
 
■ Eliminate to the extent practicable the potential for human exposures to or-

ganic vapors in site buildings, structures, and subsurface utilities. 
 
Drainline Sediments 
The RAOs for sediment are: 
 
■ Eliminate to the extent practicable the potential for direct human and animal 

contact with the contaminated sediments; and 
 
■ Reduce the risk of further contamination of the groundwater by reducing the 

potential for leaching of contamination into the groundwater. 
 
Groundwater 
The RAOs for groundwater are: 
 
■ Prevent to the extent practicable, the further off-site migration of contami-

nated groundwater; 
 
■ Reduce, control, or eliminate to the extent practicable the groundwater con-

tamination present within the overburden; and 
 
■ Eliminate to the extent practicable, the potential for human exposures to con-

taminated groundwater. 
 
An overall cleanup goal for soil of 10 ppm total VOCs was established based 
upon NYSDEC soil cleanup guidance. 
 
6.3 Summary of Remedial Alternatives 
The following is a brief summary of the on-site remedial alternatives developed 
for soil, including soil vapor and sediment, and groundwater, followed by a dis-
cussion of the alternatives as they relate to an overall site remediation approach.  
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A detailed discussion of alternatives is included in Section 4 and each of the alter-
natives is discussed comparatively in Section 5. 
 
■ Alternative 1:  No action; 
 
■ Alternative 2:  Institutional Controls with Continued Monitoring; 
 
■ Alternative 3:  Soil Source Removal with Continued Groundwater Monitor-

ing;  
 
■ Alternative 4:  Soil Source Removal and Groundwater Collection; and 
 
■ Alternative 5:  Soil Source Removal with In-situ Treatment of Groundwater. 
 
6.4 Overall Site Remediation Approaches 
6.4.1 No Action 
Because this alternative employs no action, on-site contamination would remain 
essentially the same and the RAOs for the site would not be achieved in a reason-
able or predictable timeframe.   
 
6.4.2 Institutional Controls 
Institutional controls of soil, including soil vapor and sediment, and groundwater 
may be effective for controlling future development activities that may minimize 
the effects of the existing contamination, but they would not be effective in pro-
tecting on-site human health and do not prevent off-site contaminant migration.  
As such, institutional controls do not fully prevent potential exposure to human 
health or the environment.  Only some of the RAOs would be achieved if institu-
tional controls were used to mitigate/remedy soil and groundwater contamination. 
 
6.4.3 Soil Source Removal with Continued Groundwater Monitoring 
Alternative 3 (which includes the removal of “hot-spots” and installation of soil 
vapor extraction system within the facility) would meet the RAOs for the person-
nel within the facility.  However, if an up-gradient source is present, this alterna-
tive may not address RAOs established for groundwater or for off-site human 
health and the environment since groundwater would not be addressed in this al-
ternative.  If an up-gradient source is not present, natural attenuation may reduce 
contaminant levels to meet the RAOs.  Reevaluation of contaminant levels after 5 
years would indicate whether investigation for an alternative source is required or 
whether natural attenuation will be effective to achieve RAOs. 
 
6.4.4 Soil Source Removal and Groundwater Collection 
Alternative 4 (which includes the removal of “hot-spots,” installation of soil vapor 
extraction system within the facility, and groundwater collection through a trench 
system and subsequent treatment) may meet the RAOs established for the site.  A 
groundwater collection trench would capture contamination from the site and re-
duce potential exposure to down-gradient receptors.  However, this Alternative 
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relies on the ability of the groundwater to be pumped from the collection trench 
while inducing the deeper groundwater (below the bottom of the trench) into the 
trench for collection and treatment.  Provided the deeper groundwater can be cap-
tured in the trench, in comparison to Alternative 3, this provides greater protection 
to human health and the environment.  However, the cost for this alternative is 
higher than Alternative 5. 
 
6.4.5 Soil Source Removal and In-Situ Groundwater Treatment 
Alternative 5 (which includes the removal of “hot-spots,” installation of soil vapor 
extraction system within the facility, and in situ groundwater treatment through 
injection wells) would also meet the RAOs established for the site.  Injection 
wells would be installed within the parking area, west of the facility.  A contami-
nation specific chemical oxidant would be injected into the wells for subsequent 
treatment or immobilization of contaminants.  The benefit of installing injection 
wells versus injection through geoprobe is the ability to replenish chemical oxi-
dants as needed.  This may be particularly important if an unknown, up-gradient 
contaminant source exists.  The benefits of this alternative are similar to Alterna-
tive 4, but with lower costs. 
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