


 
 

TABLE OF CONTENTS 
Page 

1.0 Introduction and Background .........................................................................  1 
 1.1 Introduction ........................................................................................  1 
 1.2 Physical Setting and Use .....................................................................  2 
 1.3 Site History .........................................................................................  3 
 1.4 Prior Investigations .............................................................................  4 
 
2.0 Site Investigation Preparation ........................................................................  5 
 
3.0 Soil and Fill Material Investigation ................................................................  6 
 3.1 Soil Boring Installations ......................................................................  6 
 3.2 Soil Sampling ......................................................................................  7 
 3.3 Soil Analysis Results ...........................................................................  8 
 
4.0 Hydrogeologic Investigation ..........................................................................  11 
 4.1 Groundwater Monitoring Well Installation ...........................................  11 
 4.2 Groundwater Monitoring Well Development ........................................  12 
 4.3 Groundwater Sampling Methods ..........................................................  13 
 4.4 Groundwater Analysis Results .............................................................  14 
 4.5 Groundwater Flow and Hydraulic Conductivity Testing .......................  17 
 
5.0 Surface Water and Sediment Investigation .....................................................  19 
 5.1 Surface Water/Sediment Sampling .......................................................  19 
 5.2 Surface Water and Sediment Analysis Results ......................................  19 
 
6.0 Site Conceptual Model ...................................................................................  22 
 
7.0 Vapor Intrusion Investigations and Mitigation ................................................  24 
 
8.0 Fish and Wildlife Resources Impact Analysis .................................................  28 
 
9.0 Summary and Remedial Action Evaluation .....................................................  29 
 

LIST OF FIGURES, TABLES AND APPENDICES 
 
Figure 1 Site Location Map 
Figure 2 Site Schematic 
Figure 3 Groundwater Contour Map – April 2, 2009 
Figure 4 Cross-section Location Map 
Figure 5 Cross-section A-A 
Figure 6 Cross-section B-B 
Figure 7 Cross-section C-C 
Figure 8 Indoor Air Sample Locations – January 6-7, 2010 



 
 

 

TABLE OF CONTENTS (CONTINUED) 
 
Table 1 Monitoring Point Data Summary  
Table 2 Fill Material Analytical Results – Soil Borings 
Table 3 Fill Material Analytical Results – Well Borings 
Table 4 Native Material Analytical Results 
Table 5 Groundwater Analytical Results 
Table 6 Surface Water Analytical Results 
Table 7 River Sediment Analytical Results 
Table 8 Indoor and Ambient Air Monitoring Analytical Results – January 7, 2010 
Table 9 Summary of SSDS Configuration 
 
Appendix A NYSDEC Correspondence 
Appendix B Soil Boring and Well Construction Logs 
Appendix C Laboratory Certificates of Analysis 
Appendix D Data Usability Summary Reports 
Appendix E Hydrogeologic Calculations using AQTESOLV 
Appendix F Prior Reports and Correspondence Related to Vapor Intrusion 
Appendix G Crawlspace Ventilation System Documentation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DBS/DBF/MA/lt 
      
J:\062175.3\Reports\RIR Report and Appendices\2012.4.Final Remedial Investigation Report (revised July 2012).doc 



 
 

BROWNFIELD SITE CLEANUP AGREEMENT SITE NO. C704049 BINGHAMTON PLAZA/SITE INVESTIGATION REPORT 
INDEX NO. B7-0702-05-08  BE PROJECT NO. 06-2175-3 
 

  
JULY 2012  PAGE 1 

1.0 INTRODUCTION AND BACKGROUND 
 
1.1 Introduction 
 

This Site Investigation/Remedial Investigation report (herein called the Remedial 
Investigation [RI] report) has been prepared on behalf of Binghamton Plaza Inc. as a 
volunteer under the New York State Department of Environmental Conservation 
(NYSDEC) Brownfield Cleanup Program (Site No. C704049). This RI report documents 
the complete implementation of the approved Site Investigation Work Plan (SIWP) (as 
modified) for the Binghamton Plaza located at 33 West State Street in The City of 
Binghamton, New York (Figure 1). The SIWP was prepared by Delta Environmental 
Services, Inc., dated February 15, 2006. Approved written modifications to the SIWP are 
provided in Appendix A with reference to modifications presented throughout the report. 
The SIWP was developed based on the results of prior site investigations, current site use, 
and historic site use with the following primary goals: 

 
• Identify Contaminants of Concern (COCs) in soil, fill material, groundwater, 

surface water and sediment. 
• Characterize the subsurface with regard to lithology, waste material presence/ 

absence and hydrogeology. 
• Identify potential sources of COCs and assess their potential migration pathways 

and receptors (human and ecological). 
 

A secondary goal of the investigation was to evaluate the potential for vapor 
intrusion from Methane and/or Volatile Organic Compounds (VOCs) into the onsite 
buildings. Vapor intrusion assessment and mitigation has been completed and installed 
vapor mitigation systems are functioning properly. Several reports have been prepared 
previously by Brickhouse Environmental and others, documenting the investigation and 
mitigation of the vapor intrusion pathway. The following describes the sections of this 
report in the order they are presented: 

 
• Section 1.0 - Introduction and Background: This section provides a summary of 

the site’s use investigative history and other pertinent background information. 
• Section 2.0 – Remedial Investigation Preparation: A summary of preparatory 

work is presented in the section including, site specific health and safety planning, 
data quality objectives and citizen participation. 

• Section 3.0 – Soil and Fill Material Investigation: This section describes the field 
and laboratory analysis of soil and fill material samples collected from select soil 
and well boring locations. 

• Section 4.0 – Hydrogeologic Investigation: This section describes the installation, 
sampling and hydrogeologic testing of shallow and deep monitoring wells 
throughout the site. 
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• Section 5.0 - Surface water and Sediment Investigation: This section summarizes 
the collection and analysis of soil and sediment samples from the Chenango River 
and from the storm water conveyance system. 

• Section 6.0 - Site Conceptual Model: This section presents the site conceptual 
model developed based on all aspects of site investigation. Groundwater flow maps 
are presented along with several geologic/hydrogeologic cross-sections. 

• Section 7.0 - Vapor Intrusion Investigation and Mitigation: Prior to and 
concurrent with the site investigation, several phases of vapor intrusion assessment 
were conducted and reported. This work is briefly summarized and references 
attached prior reports and correspondence detailing the prior work. 

• Section 8.0 - Fish and Wildlife Resources Impact Analysis: This section 
describes the evaluation of the site investigation information as it pertains to the 
need to complete a full impact analysis. 

• Section 9.0 - Summary of Findings 
 
 Data Usability Summary Reports (DUSRs) were completed for all laboratory 
analysis conducted for the site characterization. The reports were prepared consistent with 
Appendix 2B of the December 2002 Draft DER-10 Technical Guidance for Site 
Investigation and Remediation. Modifications to the received analytical data, as specified 
in the DUSR reports, were incorporated where appropriate and the full DUSR reports are 
provided as an attachment in CD format to this report (Appendix D). 
 
1.2 Physical Setting and Use 
 

Binghamton Plaza encompasses approximately 24.3 acres and is located at  
33 West State Street in the City of Binghamton, Broome County, New York (Figure 1). 
The site is currently active and is owned by Binghamton Plaza, Inc. (BPI). The site is 
improved with two multi-tenant commercial “strip-mall” structures and three stand-alone 
satellite structures. The total building area is approximately 312,000 ft2. The retail/ 
commercial space is divided into 33 tenant spaces, as shown on Figure 2. Each tenant 
space is assigned a number, which is used for reference throughout this report. Current 
tenants include a Kmart and a variety of retail and restaurant tenants typical of strip malls. 
Building No. 31 is currently occupied by a child daycare facility (Kurious Kids Child Care 
and Play Center). This building is of particular interest as a potential receptor due to the 
sensitive population typically present. 

 
The site is largely covered with impervious surfaces (i.e., building footprints, 

sidewalks, asphalt parking areas, etc.). The only pervious areas of the site include a small 
lawn/gravel area located immediately north of Building No. 30 and a strip of lawn located 
northeast of Building No. 31. The grade of the site is nearly flat, with localized grading 
toward stormwater inlets located throughout the site. The site borders a levee for the 
Chenango River along the length of the western property boundary. The levee is vegetated 
and is approximately 22 feet high along the property boundary. 
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Binghamton Plaza is located within an area of mixed land usage. Aside from the 
Chenango River, the site is bordered by West State Street and a variety of commercial 
properties. Residential properties and the Cheri A. Lindsey Memorial Park border the site 
to the north. 
 
1.3 Site History 

 
The following presents an excerpt from the Delta Environmental SIWP describing 

the known site history. Brickhouse Environmental conducted an independent review of 
historic aerials to confirm the site development timeline presented in the excerpt. The 
following also describes prior and current tenants registered as EPA Resource Recovery 
and Conservation Act (RCRA) Small Quantity Generators (SQG) of hazardous waste. 
RCRA SQG status applies to any business generating between 220 pounds and 2,200 
pounds of hazardous waste per month. These prior and current tenants were highlighted as 
potential contributors to on-site contamination based on their status as SQG, although no 
specific documentation exists which indicates releases occurred at these establishments. 

 
“According to available information provided in the approved Delta 
Environmental SIWP, the site was undeveloped in the early 1900s and was 
later used as a municipal “raw garbage” landfill by the City of Binghamton 
from 1946 until 1957. A municipal garbage incinerator was reportedly 
constructed by the City of Binghamton in 1957 south of the existing plaza 
and “behind” (west of) the existing McDonald’s restaurant location. The 
ash from the incinerator was reportedly deposited at the site for the next 
several years until the early 1960s, at which time the use of the incinerator 
was discontinued. Thicknesses of the waste deposited at the site have been 
estimated to be approximately 20 feet; however, slightly less than 20 feet of 
waste was reported in the north end of the site, and up to 35 feet of waste in 
the south end of the site. 

 
Construction of the existing shopping plaza reportedly began in 1963. A 
review of available aerial photographs indicated that the plaza was present 
in 1967, with the plaza appearing in the 1967 photographs to be nearly the 
same as the existing plaza in 2005. The site was developed as a commercial 
strip mall and plaza and has been used as such since its construction in 
1963. 

 
Typical onsite tenants have included food establishments, service stores 
(salons, etc.), large retail stores (Kmart), and various specialty retail stores 
(shoe stores, Radio Shack, etc.). Other tenants at the site have included a 
dry cleaner (Martin Brothers Cleaners and Dyers), an auto parts store 
(National Auto Stores) and a paint store (Sherwin Williams). The use of 
solvent-based materials has been documented at the site in association with 
the former dry cleaner (Martin Brothers). Although no longer present at the 
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site, Martin Brothers was documented as a RCRA-SQG of hazardous waste 
in 1986. The paint store and the auto parts store referenced above were 
also documented as SQG’s at the site. 

 
Neighboring properties to the site have included several fuel dispensing 
sites (i.e. gas stations), a dry cleaner, a park, residential areas, various 
commercial properties, and food establishments. Historical investigations 
at neighboring properties reported the presence of ‘significant 
contamination’ in the soil and groundwater at the McDonald’s, and also 
beneath the Cheri Lindsey Park to the north. Reportedly, the entire Cheri 
Lindsey Park to the north is underlain by municipal landfill waste similar to 
the materials underlying the site.” 
 

1.4 Prior Investigations 
 

Prior Environmental investigations were conducted within and on properties 
neighboring the Binghamton Plaza property. The Delta Environmental SIWP provides 
additional detail with regard to prior investigation and provides copies of available prior 
reports generated to document the investigations. The following describes prior 
investigations conducted at Binghamton Plaza and the adjacent McDonald’s restaurant 
property located south of the site.  

 
• Delta Environmental conducted a Limited Site Investigation during the week of 

March 7, 2005 to preliminarily investigate soil and shallow groundwater quality 
within the perimeter of the Binghamton Plaza property. Ten soil borings were 
advanced throughout the site to depths ranging from 8.2 feet to 24 feet. Six of the 
soil borings were converted to temporary monitoring wells for the purpose of 
collecting shallow groundwater samples and assessing groundwater depths. 

o Six soil samples were collected from the 10 soil borings for laboratory analysis. 
All samples were collected from fill materials containing municipal waste and 
incinerated municipal waste. All samples were analyzed for (VOCs), Semi-
VOCs Compounds (SVOCs), Polychlorinated Biphenyls (PCBs) and RCRA 
Metals. All samples contained detectable concentrations of VOCs, SVOCs and 
Metals. PCBs were detected in 50% of the samples. All samples contained 
Metals at concentrations exceeding NYSDEC TAGM 4046 Soil SCOs (SCOs). 
Five of the six samples contained SVOCs in excess of SCOs and three samples 
contained the VOC Acetone slightly exceeding the SCO. PCBs were not 
detected in any of the samples at concentrations exceeding their respective SCO 
concentrations. 

o Six shallow groundwater samples were collected and analyzed for VOCs. Five 
of the samples were analyzed for SVOCs and three of the samples were analyzed 
for PCBs and total RCRA Metals. Four of the six samples contained VOCs at 
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concentrations exceeding NYSDEC Class GA groundwater standards or 
guidance values (NYS GWS). SVOCs were detected in three samples at 
concentrations exceeding NYS GWS. PCBs were detected in one of the samples 
at concentrations exceeding NYS GWS and three samples contained total RCRA 
Metals exceeding NYS GSW concentrations. The report indicated that the 
groundwater samples were very turbid, which may have contributed to elevated 
Total Metals concentrations. Also, groundwater flow could not be accurately 
determined due to inconsistent groundwater depths. 

 
• Whitestone Associates Inc. conducted a Limited Phase II Site Investigation on 

September 5, 2002 at the former Burger King Restaurant site, located at 3 West 
State Street immediately south of the Binghamton Plaza. This location is currently 
occupied by a McDonalds Restaurant. The primary goal of the investigation was to 
describe and log subsurface conditions and soil quality with respect to historic fill 
related to the municipal waste landfill/incinerator operations. A partial copy of the 
report is attached to the Delta Environmental SIWP. The following provides a brief 
summary of the investigation findings. 

o Nine soil borings were installed throughout the property to depths ranging from 
12 feet to 20 feet below grade. Fill materials, similar to those described in the 
Delta Environmental Limited Site Investigation (above), were encountered. 
Native soils were not encountered in any of the soil borings. Groundwater was 
encountered in 7 of the 9 soil borings at inconsistent depths ranging from 10 to 
17 feet below grade. A groundwater map or a description of inferred 
groundwater flow was not discussed in the report. 

o Four soil samples were collected for VOC, SVOCs and Metals analysis. 
Groundwater samples were collected from two of the soil borings and analyzed 
for VOC and SVOC compounds. Each soil and groundwater sample contained 
detectable concentrations of the targeted analytes. In general, most 
concentrations were below their respective SCOs and NYS GWS. 

2.0 REMEDIAL INVESTIGATION PREPARATION 
 

Prior to initiating site investigation activities, Brickhouse Environmental prepared 
or modified existing site specific plans related to sample collection/management and 
health and safety. Brickhouse Environmental also coordinated with the appropriate 
NYSDEC/NYSDOH (New York State Department of Health) and property management 
staff prior to investigation. Delta Environmental implemented the Citizen Participation 
Plan (prepared February 13, 2006) prior to Brickhouse Environmental’s involvement with 
the project. Upon submission of the Final Remedial Investigation Report, it is anticipated 
that Brickhouse Environmental will implement additional citizen participation activities 
including the preparation of updated fact sheets and submission of pertinent report 
documents to the document repository. 
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Brickhouse Environmental chose Life Sciences Laboratories (Brittonfield Location) 
of East Syracuse, NY (LSL) to perform the analysis of all Environmental samples (soil, 
groundwater, sediment and surface water) collected during the site investigation. The 
approved SIWP selected STL Laboratories of Burlington, Vermont for the analysis of all 
soil gas, indoor air and vapor samples. Brickhouse Environmental obtained approval from 
the NYSDEC to use Centek Laboratories of Syracuse, New York instead of STL 
Laboratories for these sample types. The request and approval letters are provided in 
Appendix A. 

 
A site-specific sampling and analysis plan (S&A Plan) was prepared and provided 

to LSL for approval prior to initiating site investigation activities. The S&A Plan 
references the following attachments to the approved SIWP (as modified), related to the 
collection and analysis of Environmental samples: 

• Attachment 2: Field Activities and Analysis Plan (February 15, 2006) 
• Attachment 3: Quality Assurance Project Plan (February 15, 2006) 

 
A site-specific health and safety plan (HASP) was also developed by Brickhouse 

Environmental, referencing the approved HASP provided in the SIWP as Attachment 4. 
The HASP included with the SIWP includes a Community Air Monitoring Plan, which was 
implemented by Brickhouse Environmental during all intrusive site investigation 
activities. 

 
Brickhouse Environmental and/or their subcontractors contacted the New York 

State Dig Safely System to assist with the location and marking of public and private 
underground utilities within and adjacent to the Binghamton Plaza prior to investigation. 
Mr. Gary Leatso, property manager for BPI, also assisted with locating private 
underground utilities at the site. 

 
Following completion of all site investigation activities, Brickhouse Environmental 

contracted with Keystone Associates, LLC to perform a professional survey of all soil 
boring, monitoring well and surface water/sediment sampling locations. Each sample 
location was surveyed for location and elevation on January 21, 2009. 
 
3.0 SOIL AND FILL MATERIAL INVESTIGATION 
 
3.1 Soil Boring Installations 
 

Fifteen Geoprobe soil borings (designated B-1 through B-9, MW-1S and MW-4S, 
MW-2D, MW-3D, MW-6D, and MW-7D) were advanced at the approximate locations 
specified in the approved SIWP. The purpose of the soil investigation was to evaluate the 
nature and extent of historic fill from landfilling operations at the site and the absence/ 
presence of a source area of Chlorinated VOCs associated with the former onsite dry 
cleaner, as well as to evaluate potential offsite sources of COCs migrating onto the site. 
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The work was conducted between September 17 and 19, 2008. Natures Way Inc. provided 
all subcontracted drilling services. Figure 2 depicts the surveyed locations of all soil and 
monitoring well borings. Detailed soil boring logs are provided in Appendix B. Table 1 
provides a summary of soil boring depths and surveyed elevations.  

 
All borings were advanced across the site for subsurface soil sample collection and 

soil logging purposes using direct push drilling techniques. Soil cores were collected 
continuously from grade to the end depth of each boring and logged by a Brickhouse 
Environmental geoscientist. Soil type, color, moisture, staining and any other pertinent 
observations were recorded on boring logs. Each soil core was sectioned and soils from 
each respective sampling interval were placed in sealed sampling containers to minimize 
the loss of volatiles. The headspace of the sampling container was then scanned with a 
Photoionization Detector (PID) to provide a total VOC concentration in the soil 
headspace. Sampling intervals for laboratory analysis were subsequently selected and 
jarred into clean laboratory supplied containers as described further in the following 
sections. 

 
Upon completion, each boring was backfilled with hydrated bentonite. All 

generated wastes, soil cuttings and disposable sampling tubes, were staged and properly 
secured onsite for future disposal/management. 

 
3.2 Soil Sampling 
 
 Soil sample collection for laboratory analysis was based on visual observations, 
odors, and PID screening data collected during the logging activities. Consistent with the 
SIWP, samples of fill material and native soil were collected. The following provides a 
description of the soil samples collected during the site investigation: 
 

• Borings B-1 through B-3: One “worst-case” soil sample was collected from each 
boring based on field observations to evaluate the potential presence of a 
Chlorinated VOC source area associated with the former onsite dry cleaner. The 
soil borings were extended to refusal. The depth of refusal ranged from 14 feet  
(SB-2) to 24 feet (SB-1). Landfill material including ash and mixed debris (glass, 
wood and metal) was encountered in each soil boring. Native material consisting of 
silt and gravel was encountered in B-1 and B-3 at an average depth of 19 feet. The 
maximum PID responses were similar in each boring at an approximate 
concentration of 15 parts per million (ppm). In each instance the “worst-case” 
sample locations were chosen based on the highest relative PID measurement in 
each boring. Soil and fill material staining was encountered in each soil boring 
accompanied by a mild petroleum odor. 
 

• Borings B-4 through B-9: Three “worst-case” soil samples were collected to 
evaluate the potential presence of COC in historic landfill waste. The samples were 
collected from B-4, B-6 and B-7, where elevated PID responses were observed 
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within waste materials. The highest PID response of 1,098 ppm was obtained from 
B-6 at a depth of 14 feet. This sample depth also corresponds to a noticeable 
solvent and petroleum odor. PID responses at the other sample locations were as 
follows: B-4 (0.4 ppm) at 9 feet and B-7 (43.8 ppm) at 14.5 feet. 
 

• Borings to be later converted to groundwater monitoring wells (MW-1S, MW-6D, 
and MW-7D): Three “worst-case” soil samples were also collected from these 
borings to evaluate the potential presence of COC in historic landfill waste. In 
general, PID responses were very low in all well borings. The well borings sampled 
exhibited the highest relative PID responses ranging from 2.0 ppm (MW-6D) to  
5.7 ppm (MW-1S). 
 

• Three additional deep soil samples were collected from the native soils underlying 
the historical waste deposits to provide vertical delineation of the COCs from the 
waste materials and to assess native soil quality. These samples were collected from 
soil boring locations B-4, B-6 and MW-6D. 

 
The three samples from B-1 through B-3 were analyzed for VOCs only (USEPA 

Method 8260). The remaining samples were analyzed for VOCs (USEPA Method 8260B), 
SVOCs (USEPA Method 8270C), PCBs (USEPA Method 8082), and Metals (RCRA 
Metals plus Calcium, Iron, Magnesium, Manganese, Potassium, and Sodium), by LSL, a 
NYSDOH ELAP-certified laboratory. 

 
3.3 Soil Analysis Results 
 
 Twelve soil samples were collected during the soil boring investigation consisting 
of nine fill material and three native soil samples. The analytical data from soil samples 
collected from fill material are summarized on Tables 2 and 3. Table 4 summarizes the 
analysis of native soil materials. Concentrations of the detected targeted compounds 
shown on Tables 2, 3 and 4 are compared to the applicable NYSDEC Soil Cleanup 
Objectives (SCOs). The appropriate SCOs were selected based on the procedures outlined 
in the October 15, 2010, “CP-51/Soil Cleanup Guidance”.  The CP-51 guidance references 
SCOs promulgated in the NYSDEC Subpart 375-6 regulations and provides additional 
(supplemental) SCOs not listed in the regulations. Six SCOs are typically provided for 
each substance, related to site use (residential, restricted residential, commercial and 
industrial), protection of ecological resources and protection of groundwater. 
 

Based on the CP-51 guidance it was determined that the protection of ecological 
resources SCOs do not apply to the Binghamton Plaza property for the following reasons:  
1) a Fish and Wildlife Impact Analysis is not necessary (Section 8.0) based on the 
outcome of the decision key and; 2) almost all of the site is covered with impervious 
surfaces (i.e. asphalt parking areas and building footprints). 
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It is anticipated that an environmental easement will be placed on the property, 
limiting site use to commercial and restricting groundwater use. Also, the existing 
buildings and paved parking areas will be maintained as a cap over the waste materials 
placed at the site. 
 
 Category B laboratory data deliverables for all soil and associated quality 
control/quality assurance(QA/QC) samples are provided on CD in Appendix C. Appendix 
D (provided on CD) provides the DUSR reports prepared for the laboratory reports 
provided in Appendix C. The locations of the soil and well borings are shown on Figure 2. 
 
 Several QA/QC samples were collected and evaluated as part of the soil sampling 
program including 2 field duplicates and 2 field blanks. Matrix Spike/Matrix Spike 
Duplicate (MS/MSD) samples were also collected. Field duplicate samples were collected 
from B-1-16’-17’ and B-4-8’-9’ and designated as B-11-16’-17’ and B-10-8’-9’ 
respectively. Both duplicate samples indicated generally good laboratory reproducibility. 
The field blank samples were collected by passing laboratory supplied deionized water 
over decontaminated sampling equipment prior to collection. Both field blank samples 
contained trace concentrations of the VOC Methylene Chloride (a common laboratory 
contaminant) and one field blank contained an unknown Tentatively Identified Compound 
(TIC) at a concentration of 9.4 J ug/L. Based on the results of the soil QA/QC sample 
analysis, it appears that laboratory precision was acceptable and field decontamination and 
sample handling procedures did not impact sample quality. 
 
 The following discusses the analytical results based on sample location, purpose 
and material collected. 
 
B-1 through B-3 (Dry Cleaner Area) 
 
 A single soil sample was collected from each of the three soil borings to evaluate 
potential soil impacts from dry cleaning solvents (i.e. Tetrachloroethene [PCE] and its 
breakdown products) from the former dry cleaner operation. The borings were installed 
behind the former dry cleaner. The samples were analyzed for VOCs only from depths 
exhibiting the highest relative PID responses in each boring. The results shown on Table 2 
indicate the presence of several VOCs at trace concentrations below their respective 
recommended SCOs with the exception of Acetone in B-1 through B-3. Acetone is also a 
common laboratory contaminant and it was reported at low concentrations in samples from 
throughout the site. PCE was not detected in any of the samples above the laboratory 
reporting limit (RL). RLs for PCE were below the applicable SCOs for commercial use 
and protection of groundwater (150 mg/kg and 1.3 mg/kg respectively). Also, none of the 
typical PCE breakdown products were detected above their respective RLs or SCOs.  
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Site-wide Fill Material 
 
 Fill material samples were collected from 6 locations throughout the site to further 
characterize waste fill materials at the site. As described in Section 3.2, all samples were 
collected to be biased toward sample depths and locations where field screening and 
observation indicated the greatest possibility of contamination. The analytical results are 
summarized on Table 2 (B-4, B-6 and B-7) and Table 3 (MW-1S, MW-6D and MW-7D). 
All samples were analyzed for the full list of parameters specified in the SIWP including: 
VOCs, SVOCs, PCBs and Metals. 
 
 Elevated VOC concentrations were found in B-6 from a sample collected at a depth 
of 13 feet below grade. This depth corresponds to an elevated PID response of 1,098 ppm 
and odor (petroleum and apparent solvent odor) detected during field screening. 
Laboratory RLs were elevated for all VOCs in the B-6 sample due to the need to dilute the 
sample prior to analysis. The elevated RLs exceeded their respective protection of 
groundwater SCOs for several VOCs. Methylene Chloride and Isopropylbenzene were 
detected at 38 J mg/kg and 140 J mg/kg respectively, exceeding their respective protection 
of groundwater SCOs of 0.05 mg/kg and 2.3 mg/kg. Acetone was detected in all other fill 
material sample locations at concentrations exceeding the protection of groundwater SCO 
of 0.05 mg/kg. Methylene chloride was also detected in MW-1S-16’-17’ at 0.082J mg/kg, 
which exceeds the protection of groundwater SCO of 0.05 mg/kg. VOCs were detected at 
all other soil sample locations at trace concentrations, below their respective SCOs. 
 
 Low-level concentrations of SVOCs were detected in all soil samples collected 
from fill material. SVOCs detected at concentrations slightly exceeding protection of 
groundwater SCOs include 4-Methylphenol and Phenol. Trace concentrations of PCB 
Aroclors (1242, 1248 and 1260) were also present in fill material samples at 
concentrations below their respective SCOs. The distribution of SVOC and PCB 
compound detections does not appear to exhibit a pattern suggesting a source area; rather, 
the presence of these compounds appears to be generally characteristic of the fill material. 
 
 Some or all of the following Metals were detected above SCOs in fill material 
samples: Arsenic, Barium, Lead, Silver and Mercury. MW-7D-8’-9’ was the only fill 
material sample that contained arsenic and barium at concentrations exceeding their 
respective SCOs. Lead was detected in B-4-8’-9’ at 710 mg/kg, which exceeds the 
protection of groundwater SCO of 450 mg/kg. Silver was detected in MW-7D-8’-9’ and B-
6-13’-14’ at 11 mg/kg and 8.6 mg/kg respectively. The protection of groundwater SCO for 
silver is 8.3 mg/kg. All fill material samples contained Mercury at a concentration less 
than 1.0 mg/kg. The protection of groundwater SCO for mercury (0.73 mg/kg) was slightly 
exceeded in following three fill material samples:  MW-7D-8’-9’, MW-1S-16’-17’ and B-
6-13’-14’. Again, similar to SVOC compounds, the distribution of Metals in fill material 
does not appear to exhibit a pattern. 
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Native Soil Material 
 
 Native soil samples were collected from 3 locations throughout the site to 
characterize native soil quality beneath the fill material. The sampled native soil material 
generally consisted of dark grey and olive silt located immediately beneath the fill 
material layer. As described in Section 3.2, these samples were collected to characterize 
the native soil layer with respect to the COC in the fill material. The analytical results are 
summarized on Table 4. All samples were analyzed for the full list of parameters specified 
in the SIWP including VOCs, SVOCs, PCBs and Metals. 
 
 Trace concentrations of VOCs, SVOCs and metals were detected in the native 
material at concentrations less than their respective SCOs with the exception of acetone in 
B-4-18’-19’ and B-6-15’-16’. The acetone concentrations were similar to those detected in 
the fill material samples, which further suggests that the presence of acetone is related to 
laboratory of field decontamination procedures. PCBs were not detected in any of the 
native soil samples at concentrations exceeding the RLs. In general, the native soil appears 
to contain fewer COCs at lower concentrations when compared to the samples collected of 
fill material. 
 
4.0 HYDROGEOLOGIC INVESTIGATION 
 
4.1 Groundwater Monitoring Well Installations 
 

Groundwater monitoring wells MW-1S through MW-7S and MW-2D, 3D, 6D and 
7D were installed between September 22, 2008 and September 30, 2008. The wells were 
installed to allow for the preparation of a groundwater flow map and to allow for the 
collection of groundwater samples to assess upgradient and downgradient groundwater 
quality. The monitoring wells were also installed for subsequent hydrogeologic testing 
(i.e. slug testing) to allow for the estimation of hydrogeologic properties (i.e. hydraulic 
conductivity). The well locations are depicted on Figure 2. Well construction logs are 
provided in Appendix B. Table 1 provides a summary of well construction information 
along with groundwater depths and elevations obtained on April 2, 2009. 

 
All monitoring wells were installed using standard hollow stem auger (HSA) 

drilling techniques. The approved SIWP specified that fluid rotary drilling techniques be 
used to install the deep monitoring wells. Based on the subsurface conditions encountered 
during the soil investigation, Brickhouse Environmental obtained written approval to 
utilize HSA drilling techniques instead of fluid rotary. The HSA method of drilling 
produces less drilling waste and minimizes disturbance to the subsurface. 

 
During drilling activities, auger cuttings were logged by a Brickhouse 

Environmental geologist and field screened with a PID to monitor for the potential 
presence of VOC vapors. Auger cuttings were logged to confirm the detailed soil logs 



 
 

BROWNFIELD SITE CLEANUP AGREEMENT SITE NO. C704049 BINGHAMTON PLAZA/SITE INVESTIGATION REPORT 
INDEX NO. B7-0702-05-08  BE PROJECT NO. 06-2175-3 
 

  
JULY 2012  PAGE 12 

prepared during the soil investigation. Split-spoon samples were collected and logged to 
supplement the detailed soil logs prepared from the soil investigation. 

 
Each monitoring well was constructed of 2-inch diameter PVC riser and 10 feet of 

0.01-inch slotted PVC well screen. In general, the shallow monitoring wells were installed 
near the transition between fill material and native soil (silt layer) to monitor perched or 
shallow groundwater within fill materials (if present). The native “silt layer” was 
identified during prior investigations at the site as a potential restrictive layer that could 
minimize the vertical migration of contaminants from the fill material into deeper native 
soil and aquifers. At the deep monitoring well locations, 2-inch diameter PVC casing was 
installed below the transition between fill material and native soil (silt layer) to depths of 
approximately 30 to 35 feet below grade. This construction was chosen to minimize the 
potential for cross-contamination between potentially impacted groundwater present in the 
fill material and groundwater present in relatively deeper native sand and gravel units 
beneath the silt layer and fill materials. In general, all of the deep monitoring wells were 
installed in the native silt, sand and gravel units beneath the fill materials. 

 
At all monitoring well locations, a sand pack was installed around the well screen 

and extends approximately 2 feet above the top of the well screen. A minimum 1-foot 
thick bentonite pellet seal was placed above the sand pack, and cement/bentonite grout 
was utilized to backfill the remainder of the well annulus. All monitoring wells were 
completed with a flush-mounted steel protective manhole. Following installation, 
reference points were marked on the top of each well casing for consistent depth to water 
gauging. All generated wastes (soil cuttings) were staged on and covered with plastic 
pending proper management. 

 
4.2 Groundwater Monitoring Well Development 
 
 Development of the deep monitoring wells was performed on October 16, 2008. A 
decontaminated submersible pump was placed into the well, and water was evacuated from 
the well until the turbidity of the water was below 50 Nephelometric Turbidity Units 
(NTU), and when field parameters (pH, conductivity, and temperature) stabilized. 
Development water from MW-2D did not clear during the development process. 
Approximately 50 gallons of water were purged from MW-2D; however, the groundwater 
remained very silty and sediment laden. Difficulties or issues during the drilling and/or 
construction of MW-2D were not observed that could explain the problems encountered 
during development. The well casing did not appear to have been broken or compromised. 
 

Development water from all wells was continuously checked for the presence of 
sheens, free product or other indications of contamination (odors, PID screening, etc.). No 
indications of groundwater contamination were detected; therefore, all development water 
was discharged directly to the ground surface. The accumulation of water in the shallow 
wells was also evacuated on October 16, 2008. It is important to note that only MW-4S, 
MW-6S and MW-7S contained water at the time of development. Field readings of 
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development water from these wells could not be obtained due to nearly immediate 
dewatering of all three wells. 
 
4.3 Groundwater Sampling Methods 
 
 Groundwater depths were initially measured on September 30, 2008, immediately 
following installation. Of the six shallow wells, only MW-4S contained groundwater. 
Three of the six shallow wells (MW-4S, MW-6S and MW-7S) contained groundwater 
when measured again on October 16, 2008; however the groundwater columns and well 
yields were insufficient to allow for sample collection. Therefore, groundwater sampling 
of the deep wells was conducted on October 27 and 28, 2008. 
 

In an attempt to collect groundwater samples from the shallow wells, the wells were 
again gauged for groundwater depth on December 16, 2008, January 21, 2009 and April 2, 
2009. Groundwater columns measured during each of these events indicated insufficient 
water columns for sampling of any shallow monitoring wells, with the exception of MW-
6S. Therefore, MW-6S was sampled on April 23, 2009 at a time when groundwater 
elevations would be expected to be at their highest (i.e. early spring). Groundwater 
samples could not be obtained from the remaining shallow wells. The following describes 
the methods used to collect samples from the deep monitoring wells and MW-6S. 
 

Prior to sampling, each well was purged using a thoroughly decontaminated 
submersible pump and disposable tubing. Low-flow sampling techniques were utilized for 
groundwater purging and sample collection. Since no signs of a sheen, free product or 
other indication of impact was detected throughout the purging process, purge water was 
discharged directly to the ground surface. Groundwater quality was monitored 
continuously for stabilization of indicator water quality parameters including pH, 
temperature, dissolved oxygen, specific conductance, and turbidity. Once indicator water 
quality parameters stabilized, each sample was obtained using a thoroughly 
decontaminated submersible pump and disposable tubing. Groundwater samples were 
immediately transferred to laboratory-prepared bottleware. The sample bottles were 
packed in ice and placed in coolers and transported under chain-of-custody by a LSL 
courier to the laboratory for analysis.  

 
One groundwater sample was collected from each of the four deep monitoring wells 

and MW-6S. The deep monitoring wells were sampled on October 27, 2008 and MW-6S 
was sampled on April 23, 2009. Each sample was analyzed for VOCs (USEPA Method 
8260), SVOCs (USEPA Method 8270), Metals (RCRA Metals plus Calcium, Iron, 
Magnesium, Manganese, Potassium, and Sodium), PCBs (USEPA Method 8082), and 
NYSDEC Part 360 “Routine Parameters” with the exception of MW-6S. Due to a very low 
well yield and limited water column, sufficient sample volume to analyze MW-6S for all 
parameters was not available; therefore, the MW-6S sample was analyzed for VOCs, 
SVOCs, Metals and Total Organic Carbon. These parameter types were chosen based on 
what would typically be contaminants of concern at a solid waste facility.  
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Dissolved Metals were also analyzed at MW-2D given the significantly elevated 
sample turbidity. The sample was filtered using a 0.45 micron filter prior to collection to 
approximate Metals concentrations in the absence of elevated turbidity. Samples collected 
for Dissolved Metals are often used to estimate Metals concentrations that would typically 
be mobile in unconsolidated aquifers. Samples were analyzed by LSL, a NYSDOH and 
ELAP-certified laboratory. 
 
4.4 Groundwater Analysis Results 
 

The monitoring well locations are shown on Figure 2. The groundwater analytical 
data is summarized on Table 5. Concentrations of the targeted compounds shown on Table 
5 are compared to NYSDEC Class GA groundwater standards or guidance values 
(abbreviated as GWS throughout this report). Category B laboratory data deliverables for 
all groundwater and associated QA/QC samples are provided on CD in Appendix C.  
Appendix D (provided on CD) provides the DUSR reports prepared for the laboratory 
reports provided in Appendix C. A groundwater flow map is presented as Figure 3 for 
groundwater elevations collected on April 2, 2009 from the deep monitoring wells. Table 1 
provides all groundwater monitoring well construction information and groundwater 
elevation data obtained on April 2, 2009. Further discussion of groundwater flow and site 
hydrology is provided in Section 6.0. 

 
Several QA/QC samples were collected and evaluated as part of the groundwater 

sampling program, including 2 equipment blanks, 2 field duplicates, 2 trip blanks and 2 
field blanks. MS/MSD samples were also collected. The following provides a summary of 
the QA/QC sampling and analysis results: 

 
• Field duplicate samples were collected from MW-6D and MW-6S and designated as 

MW-8 and MW-8S, respectively. Both duplicate samples indicated generally good 
laboratory reproducibility. 

• The equipment blank samples were collected by passing laboratory supplied 
deionized water over decontaminated sampling equipment prior to collection to 
assess potential impacts to sample quality from equipment cross-contamination. The 
equipment blank collected concurrent with the deep well sampling (October 27, 
2008) contained trace concentrations of the following VOCs: Methylene Chloride (a 
common laboratory contaminant), Toluene, and 1,4-dichlorobenzene. None of these 
VOCs were detected in the actual groundwater samples at concentrations exceeding 
their respective RLs. Both equipment blanks contained trace concentrations of the 
following Metals: Calcium, Iron, Sodium and Manganese. The concentrations of 
these Metals in the equipment blank samples are several orders of magnitude less 
than what was detected in the actual groundwater samples. 

• The field blank samples were collected by transferring laboratory supplied 
deionized water into laboratory supplied bottleware to assess potential impacts to 
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sample quality from ambient conditions at the site. Both field blank samples 
contained trace concentrations of Methylene Chloride, which is considered a 
common laboratory contaminant. 

• Both trip blank samples were analyzed for VOCs to assess potential impacts to 
sample quality from cross-contamination during shipment. VOCs were not detected 
in either trip blank sample. 

In general, the field QA/QC program did not identify sample or equipment handling 
procedures that may have impacted sample quality. Also, laboratory reproducibility was 
good for all sample types analyzed during the groundwater monitoring program. The 
following presents the groundwater quality data with respect to groundwater flow (i.e. 
upgradient and downgradient). As shown on Figure 3, groundwater flow is generally from 
the southeast to the northwest, toward the Chenango River, based on groundwater 
elevations in the deep monitoring wells. 

 
Upgradient Groundwater Quality 
 
 Upgradient groundwater quality is monitored by MW-2D and MW-7D. 
Groundwater depth at the time of sampling was approximately 20 feet below grade at both 
well locations. The shallow pairs to both deep wells could not be sampled due to a lack of 
sufficient water column. Both the Total Metals and Dissolved Metals concentrations are 
shown on Table 5.  
 
 Organic compounds (VOCs and SVOCs) were generally undetectable in both  
MW-2D and MW-7D. Chloroform was detected in MW-2D and MW-7D at respective 
concentrations of 2.20 ug/l and 1.99 ug/l, which is below the GWS of 7 ug/l. Tentatively 
identified VOC compounds were also not detected in either deep well. No specifically 
targeted SVOC compounds were detected in either deep well; however MW-2D contained 
5.1 ug/l of total SVOC tentatively identified compounds. 
 
 Total Metals were detected in both MW-2D and MW-7D at concentrations 
exceeding the applicable GWSs. As mentioned previously, groundwater from MW-2D is 
very turbid; therefore a field filtered Dissolved Metals sample was collected in addition to 
the Total Metals sample for MW-2D only. The sample turbidity at MW-2D was reported at 
22,000 NTU. Turbidity values for the other sampled wells did not exceed 170 NTU. Total 
Metals concentrations were significantly elevated in MW-2D when compared to all other 
groundwater samples from the site. Elevated Total Metals concentrations were expected at 
MW-2D given the elevated sample turbidity. Field preservation for Total Metals analysis 
uses nitric acid. The acid effectively dissolves all Metals into solution that may be present 
in the sediment within the sample causing elevated Total Metals concentrations. The 
Dissolved Metals analysis for MW-2D exhibited significantly lower Metals concentrations 
when compared to the Total Metals analysis. The Dissolved Metals analysis is considered 
more representative of what would be expected to be mobile in the subsurface; therefore 
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the following discussion of Metals concentrations in MW-2D considers only the dissolved 
sample analysis. 
 
 Of all the Metals analyzed, Sodium, Manganese and Iron were detected above their 
respective GWSs in MW-7D (Total Metals). Sodium was the only Metal detected above its 
GWS in MW-2D (Dissolved Metals). These Metals are typically found in shallow 
groundwater and are generally considered to be naturally occurring. Based on the location 
of these wells, immediately adjacent to the upgradient property boundary, these Metals 
concentrations should be considered background for the site. 
 
 The groundwater samples were also analyzed for general chemistry inorganic 
parameters, PCBs and Total phenolics. PCBs were not detected in either upgradient well. 
Total phenolics were detected in MW-2D at a trace concentration of 0.0014 J mg/l, which 
slightly exceeds the GWS of 0.001 mg/l. 
 
 In summary, the upgradient groundwater quality does not indicate that groundwater 
has been impacted by upgradient releases or from the waste materials placed at the site. 
 
Downgradient Groundwater Quality 
 
 Downgradient groundwater quality is monitored by MW-6D, MW-6S and MW-3D. 
Groundwater depth at the time of sampling in MW-3D and MW-6D (October 2008), was 
approximately 24 feet and 23 feet respectively. The depth to water in MW-6S was 
approximately 10 feet below grade during sampling in April 2009. With the exception of 
MW-6S, none of the remaining shallow wells could be monitored due to lack of sufficient 
water column. The shallow wells that could not be sampled include MW-1S, MW-3S, 
MW-4S and MW-5S. 
 
 The depth to groundwater in MW-6S has been shown to be consistently 10 feet 
shallower when compared to its deep pair MW-6D. MW-6S and the other shallow wells 
installed at the site were constructed to monitor shallow perched groundwater that appears 
to periodically accumulate in some portions of the waste mass present on-site. MW-6D 
and the other deep wells were constructed to monitor the deeper regional groundwater 
table contained in native silt and sand material below the waste mass. This is further 
described in the site conceptual model presented in Section 6.0, and is briefly presented 
here as background information for the discussion of deep and shallow groundwater 
quality. 
 
 Organic compounds (VOCs and SVOCs) were generally undetectable or at trace 
concentrations in all three downgradient wells. Acenaphthene (an SVOC compound) was 
detected at 21 ug/l in MW-6D and its duplicate MW-8, which slightly exceeds the GWS of 
20 ug/l. MW-6D also contained the following compounds at concentrations well below 
their respective GWSs: Cyclohexane, Chlorobenzene, and Phenanthrene. Total VOC TICs 
were present in MW-6D at a concentration of 2.13 ug/l. MW-6S (the shallow pair to  
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MW-6D) contained eight VOCs and SVOCs at detectable concentrations, all below their 
respective GWSs. The most noteworthy result from MW-6S was a total SVOC TIC 
concentration of 371.9 ug/l. MW-3D did not contain any detectable concentrations of 
VOCs or SVOCs. 
 
 Total Metals were detected in all three downgradient wells at concentrations 
exceeding the applicable GWSs. Similar to the results obtained from the upgradient deep 
monitoring wells, most of the Metals detected above their respective GWSs are generally 
considered to be naturally occurring. MW-3D and MW-6D contained Sodium, Manganese 
and Iron above their respective GWSs. In addition to these three Metals, MW-6S also 
contained Arsenic, Lead and Magnesium at concentrations that slightly exceed their 
respective GWSs of 0.025 mg/l, 0.025 mg/l and 35 mg/l. 
 
 The groundwater samples were also analyzed for general chemistry inorganic 
parameters, PCBs and Total phenolics. PCBs were not detected in any of the downgradient 
wells. Total phenolics were detected in both deep downgradient wells at trace 
concentrations similar to those found in the upgradient deep wells. The respective Total 
phenolics concentrations in MW-3D and MW-6D were 0.0011 J mg/l and 0.0012 J mg/l, 
which slightly exceed the GWS of 0.001 mg/l. Total phenolics were not monitored in  
MW-6S due to insufficient water column and yield. 
 
 In summary, the downgradient groundwater quality does not indicate that 
groundwater has been significantly impacted by historic or current site uses including the 
placement of municipal waste at the site. The presence of trace concentrations of heavy 
Metals (Arsenic and Lead), VOCs and SVOCs are likely attributable to impacts from the 
placement of incinerated and raw municipal waste at the site. 
 
4.5 Groundwater Flow and Hydraulic Conductivity Testing  
 

Groundwater flow direction, velocity and gradient were evaluated as part of this 
site investigation. This information was gathered to allow for the assessment of 
contaminant fate and transport in groundwater (if necessary) and to assist with evaluation 
of potential sensitive receptors if impacted groundwater was found to be leaving the site. 
Based on the soil and groundwater quality information described in the prior sections, it 
does not appear that significant impacts to soil or groundwater exist at the site. 

 
The closest potential receptor to groundwater emanating from the site is the 

Chenango River, which defines the site’s western boundary. The river flows from north to 
south, where it ultimately discharges to the Susquehanna River approximately 1.25 miles 
from the southern edge of the site. Section 5.0 details the collection and analysis of 
sediment and surface water samples from the river to directly assess if the site has 
adversely impacted the river. The following summarizes the results of hydrogeologic 
testing conducted at the site: 
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• Based on the results of the site investigation, shallow groundwater appears to be 
present beneath the site as perched groundwater near the base of the waste mass and 
in deeper unconsolidated native materials as a regional water table. The perched 
groundwater at the base of the waste material appears to be discontinuous and 
largely absent during times of low groundwater recharge. Therefore, groundwater 
flow was evaluated using the four deep monitoring wells only. 

o Figure 3 presents a groundwater flow map prepared from groundwater depths 
obtained on April 2, 2009. As shown on Figure 3, the elevation of the water 
table ranges from 826.60 feet to 828.73 feet above mean sea level (msl). 
Groundwater flow is generally from southeast to northwest toward the Chenango 
River at a very gradual gradient that is slightly steeper within the northern half 
of the site. The groundwater gradient ranges from 0.15% (southern) to 0.3% 
(northern). MW-6D is located approximately 100 feet east of the Chenango 
River. The groundwater elevation in MW-6D in April 2009 was 827.03 feet and 
the surveyed elevation of the eastern shore of the river is 827.21 feet. The nearly 
identical elevations suggest that the regional water table discharges as base flow 
to the Chenango River in the vicinity of the site. 

• Hydraulic conductivity testing was performed on two deep wells (MW-6D and  
MW-7D) on December 16, 2008. Hydraulic conductivity testing could not be 
performed on any of the shallow wells due to an insufficient water column in each 
shallow well. MW-6D and MW-7D were selected to provide a range of 
hydrogeologic characteristics across the Site. Both wells are screened in the native 
silt, sand and gravel layer underlying the waste mass. Field testing procedures 
consisted of rapidly introducing a decontaminated solid PVC slug into the well, and 
subsequently monitoring the rate that the water level in the well returned to its 
static level. Injection and withdrawal tests were conducted on both wells. Water 
level monitoring was conducted using an automatic logging pressure transducer. 
The slug testing was subsequently analyzed using AQTESOLV (Version 4.5) for 
windows to estimate hydrogeologic properties using the Bouwer-Rice solution for 
unconfined aquifers. 

o The AQTESOLV solution printouts are provided as Appendix E for the injection 
and withdrawal phases of testing for MW-7D and the withdrawal phase of 
testing for MW-6D. Reliable results could not be obtained for the injection 
phase of testing in MW-6D; therefore this data was excluded from the following 
analysis. The average hydraulic conductivity (K) for the three tests is  
31 feet/day. 

o An average linear groundwater velocity of 0.29 feet/day was calculated for the 
site using equations derived from Darcy’s Law and the following input values: 
An average K of 31 feet/day, an average hydraulic gradient of 0.0023 feet/foot, 
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and an effective porosity of 25%. The effective porosity was conservatively 
estimated based on the presence of a range of sediment types (silt to gravel). 

5.0 SURFACE WATER AND SEDIMENT INVESTIGATION 
 

5.1 Surface Water/Sediment Sampling 
 

To evaluate surface water and sediment quality in the Chenango River, three 
surface water samples and three sediment samples were collected from the eastern bank at 
the locations shown on Figure 2 (SED/SW-1 through SED/SW-3) on December 16 and 17, 
2008. Surface water and sediment samples were collected within the existing water line of 
the river, approximately 2 feet from shore. In addition to these three samples, a sediment 
and stormwater sample was also collected from a catch basin near the southeastern corner 
of the Site (SED/SW-4). The catch basin samples were collected to evaluate sediment and 
stormwater quality coming onto the site via the municipal stormwater collection system. 
The sediment and surface water/stormwater sample locations were professionally surveyed 
concurrent with the other monitoring points (soil borings and monitoring wells). 

 
Surface water samples were collected at each location by dipping the sample 

container into the river with the mouth of the container facing upriver. Samples were 
collected from upstream locations (SED/SW-1) toward the downstream locations 
(SED/SW-3). SED/SW-3 was collected in the vicinity of a stormwater outfall which 
discharges stormwater collected from the site, including the sampled catch basin  
(SED/SW-4). With respect to the catch basin, clean polyethylene tubing was lowered into 
the standing water and evacuated utilizing a peristaltic pump directly into the sample 
containers.  

 
Sediment samples were collected from each location using stainless steel 

decontaminated hand trowels and hand augers. The sediment was then transferred to a 
stainless steel mixing bowl, where free liquid was decanted. Sample material for VOC 
analysis was transferred directly into the sample containers. The remaining sample 
material was then homogenized and transferred into the remaining sample containers. 

 
Surface water and sediment samples were analyzed for VOCs (USEPA Method 

8260), SVOCs (USEPA Method 8270), Metals (8 RCRA Metals plus Calcium, Iron, 
Magnesium, Manganese, Potassium, and Sodium), and PCBs (USEPA Method 8082). 
Samples were analyzed by LSL. 

 
5.2 Surface Water and Sediment Analysis Results 
 

The sediment and surface water/stormwater sample locations are shown on Figure 
2. The surface/stormwater and sediment analytical data are summarized on Tables 6 and 7 
respectively. Concentrations of the targeted compounds shown on Table 6 are compared to 
NYSDEC Class A, A-S, AA, AA-S surface water standards or guidance values 
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(abbreviated as SWS throughout this report). Concentrations of the targeted compounds 
shown on Table 7 are compared to available guidance values provided in the NYSDEC 
Technical Guidance for Screening Contaminated Sediments (abbreviated as SSV 
throughout this report).Category B laboratory data deliverables for all samples and 
associated QA/QC samples are provided on CD in Appendix C. Appendix D (provided on 
CD) provides the DUSR reports prepared for the laboratory reports provided in  
Appendix C.  

 
QA/QC samples collected and evaluated as part of the surface/stormwater and 

sediment sampling program included 2 field duplicates, 1 field blank and 1 MS/MSD 
sample. The following summarizes the field QA/QC results: 
 

• Field duplicate samples were collected from SW-1 and SED-1 and designated as 
SW-5 and SED-5 respectively. Both duplicate samples indicated generally good 
laboratory reproducibility. 
 

• The field blank sample was collected by transferring laboratory supplied deionized 
water into laboratory supplied bottleware to assess potential impacts to sample 
quality from ambient conditions at the site. The field blank sample contained a trace 
concentration of Methylene Chloride, which is considered a common laboratory 
contaminant. 

 
In general, the field QA/QC program did not identify sample or equipment handling 

procedures that may have impacted sample quality. Also, laboratory reproducibility was 
good for all sample types analyzed during the surface/stormwater and sediment monitoring 
program. 

 
Upgradient surface/stormwater and sediment quality is monitored by SED/SW-1 

and SED/SW-4, while downstream surface water and sediment quality is monitored by 
SED/SW-2 and SED/SW-3. As shown on Figure 2, surface water flow is north to south in 
the Chenango River. SED/SW-1 was collected from the eastern bank of the Chenango 
River near the northern property boundary. SED/SW-4 consisted of accumulated sediment 
and stormwater in a stormwater inlet along West State Street. This sample represents 
stormwater and sediment quality entering the site via the City of Binghamton stormwater 
collection system that ultimately discharges near the downstream sample location on the 
Chenango River (SED/SW-3). This sample was collected to determine if the downstream 
sample location was being impacted by off-site surface water flows entering the river. All 
downstream samples were collected along the eastern bank of the Chenango River 
consistent with the upstream sample SED/SW-1. The following presents the surface/ 
stormwater and sediment quality data with respect to sample type (i.e. sediment and 
surface/stormwater).  
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Surface/Stormwater Quality 
 
 VOCs were generally undetectable in all surface/stormwater sample points as 
shown on Table 6. VOC TICs were also not detected at any of the sample locations. 
SVOCs were detected in each sample at trace to low concentrations. SW-4 was the only 
sample location that exhibited SVOC concentrations in excess of SWSs. Specifically,  
SW-4 contained Bis(2-ethylhexyl)phthalate at 2.2J ug/l and Total Phenol at 2.9J ug/l, 
exceeding their respective SWSs of 0.6 ug/l and 1 ug/l. The highest concentration of total 
SVOC TICs were found in SW-4 at a concentration of 124.8 ug/l. The next highest total 
SVOC TIC concentration was in SW-1 at 19.4 ug/l. 
 
 Total Metals were detected in all surface/stormwater sample locations at 
concentrations less than the applicable SWSs with the exception of Total Iron. Total Iron 
was detected in all samples in excess of the SWS of 0.3 mg/l. The Total Iron 
concentrations were generally consistent ranging from 0.85 mg/l in SW-4 to 2.6 mg/l in 
SW-2. The upgradient sample (SW-1) contained 0.94 mg/l of Total Iron. 
 
 The surface/stormwater samples were also analyzed for PCBs. PCBs were not 
detected in any of the stormwater or surface water samples. 
  
 In summary, the surface water quality of the Chenango River in the vicinity of the 
site is generally good, with no obvious indications of impacts. Upstream and downstream 
surface water quality is generally consistent, with no significant differences between the 
sample locations. This indicates that the surface water quality of the Chenango River is 
not being impacted by the current or past site activities or from the waste materials placed 
at the site. 
 
Sediment Quality 
 
 VOCs were undetectable in all sediment sample points with the exception of 
Acetone (a common laboratory contaminant), which was detected at trace concentrations 
in SED-1 and SED-2. VOC TICs were also not detected at any of the sample locations. 
Consistent with the surface water quality results, SVOCs were detected in each sample at 
trace to low concentrations; however none of the concentrations exceeded their respective 
SSVs. SED-4 exhibited the relatively highest SVOC concentrations. The highest 
concentration of total SVOC TICs were also found in SED-4 at a concentration of  
80.04 mg/kg. The next highest total SVOC TIC concentration was in SED-2 at  
22.67 mg/kg. 
 
 Total metals were detected in all sediment sample locations at concentrations less 
than the applicable SSVs. The sediment samples were also analyzed for PCBs. PCBs were 
not detected in any of the sediment samples with the exception of SED-4, which contained 
0.0119 J mg/kg of Aroclor 1254. The SSV for total PCBs in sediment is 10 mg/kg. 
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 In summary, the sediment quality of the Chenango River in the vicinity of the site 
is generally good with no obvious indications of impacts. Upstream and downstream 
sediment quality is generally consistent with no significant differences between the sample 
locations. This indicates that the sediment quality of the Chenango River is not being 
impacted by the current or past site activities or from the waste materials placed at the 
site. 
 
6.0 SITE CONCEPTUAL MODEL 
 

The Binghamton Plaza site has been characterized with respect to fill material, 
native soil, groundwater, sediment and surface water quality and the extent and nature of 
fill materials placed on the site. The following presents a narrative site conceptual model. 
To help illustrate the conceptual model, three cross-sections were prepared (Figures 5, 6 
and 7) based on the information obtained during site characterization. Figure 4 indicates 
the cross-section locations. 

 
• The site was undeveloped in the early 1900s and was later used as a municipal “raw 

garbage” landfill by the City of Binghamton from 1946 until 1957. A municipal 
garbage incinerator was reportedly constructed by the City of Binghamton in 1957 
south of the existing plaza and “behind” (west of) the existing McDonald’s 
restaurant location. The ash from the incinerator was reportedly deposited at the 
site for the next several years until the early 1960s, at which time the use of the 
incinerator was discontinued. Construction of the existing shopping plaza 
reportedly began in 1963. The current site configuration has not changed 
significantly since construction. 

• The site is currently improved with two multi-tenant commercial “strip-mall” 
structures and three standalone satellite structures. The total building square 
footage is approximately 312,000. 

• The site is largely covered with impervious surfaces (i.e. building footprints, 
sidewalks, asphalt parking areas, etc.). 

• The site borders a levee for the Chenango River along the length of the western 
property boundary. The levee is vegetated and is approximately 22 feet high along 
the property boundary. The surrounding land use is primarily urban residential and 
commercial. 

• Based on the findings of the site characterization, the waste materials placed on the 
site primarily consist of incinerator ash with lesser amounts of raw un-incinerated 
municipal waste. The waste appears highly degraded and non-putrescible. The 
average thickness of waste throughout the site is 12 feet. Approximately 5 feet of 
miscellaneous fill material is present above the waste layer. This fill material 
appears to be soil and rock used to grade the site and cap the waste following the 
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cessation of landfill activities. This fill material in Native soil consisting of grey 
silt and fine sand to coarse gravel is present beneath the waste layer. Silt was the 
first native material typically encountered beneath the waste and fill materials, 
based on observations made during soil boring and monitoring well installation. 
This silt layer appears to be generally continuous beneath the site and overlies 
gravel, sand other silt layers. The silt layer may limit the migration of perched 
groundwater (contained in the waste and fill materials) to deeper native sand, gravel 
and silt. The three primary layers (described above) and the silt layer are depicted 
on the three cross-sections (Figures 5, 6 and 7). 

• Seven shallow and four deep monitoring wells were installed at the site to monitor 
groundwater within the waste mass and the underlying native soils respectively. 
Based on groundwater elevation measurements, it appears that the shallow wells 
monitor a laterally discontinuous and seasonally absent perched groundwater zone 
at the base of the waste mass. The deep wells monitor a laterally continuous and 
regional water table aquifer that appears to discharge as baseflow to the Chenango 
River. 

o The shallow wells were monitored for groundwater depth on several occasions 
during and following the completion of the site investigation and were generally 
dry during most monitoring events. The shallow wells occasionally contained 
water that was typically insufficient to allow for sample collection. The average 
groundwater elevation, based on measurements taken on April 2, 2009, was 
834.19 feet above msl. A single groundwater sample was collected from  
MW-6S. This sample did not contain obvious indications of impacts from the 
waste materials or others sources. 

o Based on groundwater depths obtained on April 2, 2009, the average 
groundwater elevation in the deep wells was 827.64 above msl. This elevation is 
approximately 6.5 feet lower than the average groundwater elevation observed 
in the shallow wells. The difference in groundwater elevation between the 
shallow and deep monitoring wells is particularly pronounced at the MW-6S/6D 
well cluster, where the difference in groundwater elevation is 11.71 feet.  

o The perched groundwater monitored by the shallow monitoring wells likely 
recharges the deeper water table aquifer monitored by the deep monitoring 
wells. The samples collected from the deep monitoring wells did not contain 
obvious indications of impacts from the overlying waste materials or other 
sources. 

• The water table aquifer, monitored by the deep monitoring wells, appears to 
discharge to the Chenango River along its eastern bank. Groundwater flows from 
east to west at an average gradient of 0.23% at an average rate of 0.29 feet/day. The 
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Samples collected of river sediments and surface water do not contain obvious 
indications of impacts from the site.  

• Based on sub-slab vapor analysis conducted beneath many of the existing on-site 
buildings, soil gas at the site appears to be impacted by Methane and trace 
concentrations of VOCs. Several separate investigations have been completed and 
reported by Brickhouse Environmental prior to the submission this report to 
investigate the potential for vapor intrusion into the buildings. Section 7.0 
summarizes these investigations and details mitigation measures taken to prevent 
vapor intrusion at the affected buildings. 

• Given the presence of methane in subsurface gases, the buried waste is continuing 
to generate methane. The quantity of methane being generated is likely limited 
given the highly decomposed nature of the waste material. The 5 feet of soil-like 
material and asphalt parking lot placed above the waste mass would tend to limit 
the migration of methane into onsite structures and significantly reduce the 
potential for fugitive methane emissions throughout the site. Excavations through 
the surface soil and into the waste mass would tend to release trapped methane if 
present. 

 
7.0 VAPOR INTRUSION INVESTIGATIONS AND MITIGATION 

 
The evaluation of the Site with respect to vapor intrusion (VI) into the existing 

buildings was the first phase of the site investigation work conducted at the site. The first 
VI investigation was conducted on February 19, 2007, following the approved February 
2006 SIWP (as modified). The following provides a chronology of the investigation and 
mitigation activities related to VI. Appendix F provides copies of all referenced prior 
reports and correspondence. Post-mitigation confirmatory sampling is described in detail, 
following the chronology, as it was not previously reported to the NYSDEC or NYSDOH. 

 
• February 15, 2007 “Changes to Approved Site Investigation Work Plan”:  This 

letter was prepared by Brickhouse Environmental to describe necessary changes to 
the February 2006 SIWP. These changes were deemed necessary based on a field 
investigation in preparation for indoor air and sub-slab vapor sampling. This letter 
also provided a schedule for the implementation of the vapor intrusion 
investigation. 

• June, 29, 2007 “Vapor Intrusion Monitoring Report”:  This report documented the 
results of the vapor intrusion investigation, conducted on February 19, 2007. The 
report recommended the installation of sub-slab depressurization systems or air 
monitoring at Building No. 31 and 33 for elevated concentrations of TCE and 
Methane respectively. The NYSDEC provided comments to the report on November 
28, 2007. Brickhouse Environmental responded to the NYSDEC comments in a 
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letter dated January 21, 2008. Further correspondence was not received from the 
NYSDEC regarding this report. 

• September 28, 2007 “Remedial Work Plan for Soil Vapor Mitigation”:  This work 
plan was prepared to present the plan for soil vapor mitigation based on the June 
29, 2007, “Vapor Intrusion Monitoring Report.” The NYSDEC provided comments 
to the work plan in a letter dated November 15, 2007. The NYSDEC comments 
primarily pertained to precautions related to potential explosion hazards due to the 
presence of Methane gas in sub-slab vapors. Brickhouse Environmental responded 
to the NYSDEC comments in a letter dated, May 15, 2008. The NYSDEC 
responded to the May 15, 2008 in a letter dated June 9, 2008. 

• June 24, 2008 “Remedial Work Plan Addendum for Soil Vapor Mitigation”:  This 
addendum was prepared to modify the September 28, 2007 work plan based on the 
comments received from the NYSDEC. The final work plan, as modified by this 
addendum, was approved by the NYSDEC in a letter dated July 14, 2008. 

• January 2009:  The approved work plan for soil vapor mitigation was implemented 
by Brickhouse Environmental and Envirotesting, Inc. The site work included the 
installation of sub-slab depressurization systems and Methane detectors/alarms in 
Building No. 31, 32 and 33. The post-installation sub-slab vacuum testing for 
Building No. 31 failed, which was suspected to be a result of compromised footer 
walls along the exterior of the building. Envirotesting Inc. prepared a report, dated 
February 27, 2009, documenting the completed installations and recommendation 
for additional work at Building No. 31. 

• October 27, 2009:  The foundation of Building No. 31 was sealed by the 
maintenance staff of Binghamton Plaza and Envirotesting, Inc. in an attempt to 
improve sub-slab negative pressures. The sub-slab pressures were retested on the 
same day. The results indicated a significant improvement with sub-slab pressures 
at or below atmospheric pressure; however acceptable negative sub-slab pressures 
could not be achieved. The testing results were reported by Envirotesting, Inc. in a 
letter dated October 29, 2009. 

• January 6-7, 2010:  Confirmatory indoor air sampling within Building No. 31, 32 
and 33 was conducted (detailed below). 

Following the installation of the sub-slab depressurization systems and pressure 
testing, Brickhouse Environmental conducted post-mitigation indoor air sampling within 
Buildings No. 31, 32 and 33. The sampling and analytical methods used for this event, 
were consistent with those used for the pre-mitigation sampling in February 2007. Refer to 
the methods described in the June 29, 2007, “Vapor Intrusion Monitoring Report” 
(Appendix F) for additional detail. 
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Five air samples were collected on January 6-7, 2010 (3 indoor air and 2 ambient 
air). The sample locations are shown on Figure 8. The two ambient air samples were 
placed to monitor upwind and downwind locations. The dominant wind direction was from 
northwest to southeast during the sampling period. The upwind ambient sample was placed 
behind Building No. 24 and the downwind sample was placed adjacent Building No. 33. 
The sample locations within the building were chosen to be consistent with the sample 
locations and heights used for the pre-mitigation sampling conducted in February 2007. 
The samples were collected over a 12 hour period between the evening of January 6, 2010 
and the morning of January 7, 2010. A duplicate sample was planned for this sampling 
event; however, one of the sample canisters did not function properly and Brickhouse 
Environmental opted to exclude the field duplicate from the sampling program.  

All five of the indoor and ambient air samples were analyzed for VOCs by EPA 
Method TO-15 (standard list) and Methane gas by EPA Method 3C. The results of the 
sample analysis are summarized on Table 8 along with applicable Indoor Air Guidance 
Values (IAGV) and the appropriate indoor air decision matrices. Table 8 only summarizes 
the detected VOCs and Methane. For a full listing of the analyzed compounds, refer to the 
category B laboratory deliverables included on CD ROM in Appendix C. 

Methane was not detected in any of the samples collected. IAGVs exist for PCE, 
TCE and Methylene Chloride. These compounds were found at detectable concentrations 
in most of the samples collected including the ambient air samples. The concentrations of 
these three compounds were well below their respective IAGV concentrations in all 
samples collected. In general, the post-mitigation concentrations were slightly lower than 
those obtained during the pre-mitigation event. Twenty post-mitigation sample results 
were slightly lower than pre-mitigation results, while 14 sample results were slightly 
higher. Also, most of the VOC concentrations found in indoor air were consistent with or 
below the same compound concentrations found in the outdoor ambient air. Finally, most 
of the concentrations were at or below the Table 2C concentrations, found in Appendix C 
of the October 2006, NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the State 
of New York. Table 2C of the guidance document summarizes the results of indoor air 
sampling and analysis conducted in typical commercial and office buildings by the US 
Environmental Protection Agency (USEPA). This information was obtained in 2001 to 
provide information related to typical indoor air contaminants that are not necessarily 
related to vapor intrusion. 

The results of the pre- and post-mitigation indoor air sampling indicate that indoor 
quality is not an issue at the site in spite of the unacceptable sub-slab pressures beneath 
Building No. 31. It is the intent of BPI to continue to maintain the current site use and 
building configuration at the site. Vapor intrusion should be addressed at any new 
construction planned for the site in the future or if significant modifications are proposed 
for existing building that involves foundations or concrete slab floors. 



 
 

BROWNFIELD SITE CLEANUP AGREEMENT SITE NO. C704049 BINGHAMTON PLAZA/SITE INVESTIGATION REPORT 
INDEX NO. B7-0702-05-08  BE PROJECT NO. 06-2175-3 
 

  
JULY 2012  PAGE 27 

The as-built configuration of Building No. 31, 32, and 33 are included in drawings 
in the Keystone Material Testing report dated January 20, 2012 in Appendix F. Table 9 
summarizes the configuration of each SSDS. Also included in Appendix F is an Operation 
and Maintenance (O&M) Plan developed by Keystone Materials Testing LLC and dated 
July 13, 2011. This plan specifies the items to be inspected (including fan operation, 
vacuum measurements, methane gas alarm system performance, etc.) and the inspection 
frequency. The O&M Plan will be implemented by Keystone Materials Testing LLC or 
BPI staff.  

The following description summarizes the most recent inspections performed at the 
three buildings equipped with SSDSs:  

• September 21, 2011:  Operations and Maintenance inspection and diagnostic 
investigations of Building No. 31 (Daycare Center) were performed.  

The results of the diagnostic investigation indicate that strong positive pressures 
still exist below the slab on grade structure. The system is not maintaining the NYS 
DOF recommended sub-slab levels of -0.004 inches of water column. The 
diagnostic testing showed similar to worse results when compared to the last test 
data of October 27, 2009. Additionally, a disconnected water heater flue pipe was 
identified and the pipe had been repaired buy the January 2012 inspection. Given 
the condition of the existing HVAC system, which is in need of a costly repair, and 
the inability to maintain a negative vacuum pressure, it is recommended that semi-
annual indoor air sampling will be conducted as per an email correspondence dated 
December 22, 2011 from the NYS DEC (Appendix F). The results are presented in 
the Keystone Material Testing report dated January 20, 2012 in Appendix F.  

• October 7, 2011: The SSDSs in Building No. 32 and 33 were inspected. Building 32 
is presently occupied by a new tenant; no crawlspaces were identified and there was 
a cover missing on the fan. The pressure readings from the communication test were 
within the acceptable range. Building 33 did not have any smoke testing performed 
due to the small occupied space. Also, a communication test was not performed as a 
test hole could not be drilled due to sub-slab utilities throughout the slab area. The 
manometer readings at the SSPs were sufficient and a fan cover was missing. In 
addition, one suction point in Building No. 31 was not accessible due to a locked 
door and the area was re-inspected on January 18, 2012. The results are presented 
in the report dated January 20, 2012 in Appendix F.  

• January 18, 2012: No changes since the October 7, 2011 inspection.  

On April 30, 2012 the crawlspaces and exterior ventilation systems within and near 
tenant spaces 3, 20, 23 and 24 were evaluated and photographed by a representative from 
Keystone Material Solutions LLC. The crawlspaces are continuous beneath tenant spaces 1 
through 28. The ventilation system is passive and works by convection. Air in the 
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crawlspaces vents through two roof-mounted stacks and make-up air enters through the 
two exterior intakes as shown on the figure provided in Appendix G. In addition, methane, 
oxygen and carbon dioxide (CO2) levels were measured in Building No. 20 and 24, where 
there were access points available. In Building No. 20 and 24, methane levels were 
reported at 0.00% and oxygen was reported at 21.3%. Appendix G contains photographs 
which document these crawlspaces and exterior ventilation systems and includes a map 
depicting the locations of the access points and ventilation systems.  

8.0 FISH AND WILDLIFE RESOURCES IMPACT ANALYSIS 
 

The need to conduct a fish and wildlife resources impact analysis was evaluated 
consistent with Section 3.10.1 of the NYSDEC final DER-10 technical guidance, issued 
May 3, 2010. The data gathered during this site investigation was applied to the Fish and 
Wildlife Resources Impact Analysis Decision Key (Appendix 3D to the DER-10). The 
decision key contains 13 questions that ultimately provide a yes or no determination for 
the need to complete an impact analysis. The following provides the pertinent questions 
from the decision key (in italics) followed by the site specific responses and outcomes. As 
detailed below, the decision key indicated that no fish and wildlife impact analysis is 
required for this Site. 

  
Question 1:  Is the site or area of concern a discharge or spill event? 
Answer: No: The site has been used as a municipal incinerator and municipal 

waste landfill between 1946 until 1957. Incinerated and raw 
municipal waste remains throughout the site. The site investigation 
did not identify any impacts from a specific discharge or spill event. 

Outcome:  Answer question No. 2 
 
Question 2:  Is the site or area of concern a point source of contamination to the 

groundwater which will be prevented from discharging to surface 
water? Soil contamination is not widespread, or if widespread, is 
confined under buildings and paved areas. 

Answer:  No. The site investigation did not identify point sources of 
contamination to groundwater. The waste fill material is widespread 
and is confined under buildings and paved areas. 

Outcome:  Answer question No. 3 
 
Question 3:  Is the site and all adjacent property a developed area with 

buildings, paved surfaces and little or no vegetation? 
Answer:  Yes. The site and adjacent properties are developed with building 

and paved surfaces. Vegetation is sparse and confined largely to the 
levee of the Chenango River. 

Outcome:  Answer question No. 4 
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Question 4:  Does the site contain habitat of an endangered, threatened or 
special concern species? 

Answer:  No. The Site is a retail shopping center that is covered with paved 
parking areas and buildings. No habitats for wildlife exist at the 
Site. 

Outcome:   Answer question No. 5 
 
Question 5:  Has the contamination gone off-site? 
Answer:  No. The site investigation included the analysis of groundwater at 

the downgradient property boundary, which is located adjacent to 
the Chenango River. The Chenango River and its sediments were 
sampled along its western bank, adjacent to the Site. The sample 
analysis did not indicate that contamination is emanating from the 
site. 

Outcome:  No Fish and Wildlife Resources Impact Analysis needed. 
 
9.0 SUMMARY OF FINDINGS 
 

Brickhouse Environmental has fully implemented the approved SIWP for the 
Binghamton Plaza. This report documents the findings of the site investigation with 
respect to fill material, soil, groundwater, sediment, surface water, soil vapor and indoor 
air quality. The following summarizes the findings from the investigations. The remedial 
goals for each environmental medium investigated will be evaluated consistent with 
Section 4.0 of the DER-10 and the Generic Remedial Action Objectives (GRAOs) listed on 
the NYSDEC website. The remedial goals and a remedial Alternatives Analysis will be 
submitted under separate cover.  

 
• Indoor air and soil vapor quality was initially investigated in February 2007. The 

investigation included the sampling of indoor air and sub-slab vapor at most of the 
buildings currently located at the property. The results of the investigation 
indicated the presence of Carbon Tetrachloride and TCE at concentrations below 
their respective IAGV. However, the concentrations of these compounds were 
sufficiently elevated to require that reasonable and practical actions be taken to 
identify source(s) and reduce exposure. Methane was also detected at some sample 
locations at elevated concentrations. Based on these results sub-slab 
depressurization systems (SSDS) were installed in three of the buildings (Building 
No. 31, 32 and 33). Post-mitigation indoor air sampling was completed in January 
2010 and the results indicated that indoor air quality was equivalent to ambient 
outdoor air quality and that further mitigation was not necessary. 

• Soil and fill material quality was investigated through the sampling and analysis of 
fill material and native soil. Nine fill material and three native soil samples were 
collected and analyzed consistent with the SIWP. The fill material, which consists 
of incinerated and raw municipal waste, contained detectable concentrations of 
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VOCs, SVOCs and Metals. Three VOCs, two SVOCs and five metals were detected 
above the applicable NYSDEC SCOs. The concentrations of most of the detected 
compounds were not significantly elevated and appear to be distributed throughout 
the waste material. Native silt and sand present beneath the fill (waste) material, 
was sampled and found to contain VOCs and SVOCs at trace concentrations, not 
exceeding their respective SCOs with the exception of acetone. All other 
concentrations were below their applicable SCOs. The appropriate SCOs were 
selected based on the procedures outlined in the October 15, 2010, “CP-51/Soil 
Cleanup Guidance”. Based on the CP-51 guidance it was determined that the 
protection of ecological resources SCOs do not apply to the Binghamton Plaza 
property. Therefore, the soil concentrations were compared to SCOs developed for 
the protection of public health at commercial sites and the protection of 
groundwater.  

• Shallow groundwater occurs in two distinct zones beneath the site: a laterally 
discontinuous and seasonally absent perched groundwater near the base of the waste 
materials and a deeper regional groundwater table within the native silt, sand and 
gravel beneath the waste material. The regional water table is approximately 20 feet 
below grade and flows from east to west, toward the Chenango River at an average 
gradient of 0.23%. The water table aquifer appears to intercept the Chenango River 
and discharge as baseflow. 

o One groundwater sample was collected from the perched zone and four 
groundwater samples were collected from the water table aquifer. The 
groundwater quality was generally good in both zones, with almost no 
indications of contamination. Several VOCs were detected at concentrations 
below their respective GWSs. One SVOC (Acenaphthene) was detected in one 
well (MW-6D) slightly above its GWS. Several Metals were also detected above 
their respective GWSs, however the majority of these Metals are typically 
naturally occurring (i.e. Sodium, Iron and Manganese). Total phenols were also 
detected in all of the deep wells at a concentration slightly exceeding the GWS 
of 0.001 mg/l. 
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APPENDIX D 
 

DATA USABILITY SUMMARY REPORTS (DUSR) 



September 7, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0810178: Metals in Ground Water
Samples

Dear Mr. Schott:

I have completed my evaluation of the inorganics analysis data prepared by Life Science
Laboratories (LSL) in Syracuse, New York, for five ground water samples and one equipment blank
(EB) from the Binghamton Plaza KMart Site.  The results were reported in a single data package
under LSL Order No. 0810178, which was received by Trillium for review on July 25, 2009. The
following samples were reported:

MW-7D MW-6D MW-8
EB-1 MW-3D MW-2D

Analyses for total metals in all samples, and for dissolved metals (all target analytes except
mercury) in MW-2D, were performed according to EPA Methods 6010B/7471A/7470A.  My
evaluation was based on the specifications of the project-specific Quality Assurance Project Plan
(QAPP, 2/15/06), the referenced methods, and, to the extent applicable, the EPA Region II Standard
Operating Procedure (SOP) for Validation of Metals by CLP ILM05.3 (HW-2, Revision 13, 9/06)
and the USEPA National Functional Guidelines (NFG) for Inorganic Data Review (EPA 540/R-
04/004, 10/04). Qualifiers consistent with those defined in the Region II SOP were applied as
necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory, was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.

Based on the evaluation, the sample results were determined to be valid as reported. No
qualifiers were applied to these data by the evaluator.
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“J” qualifiers applied by the laboratory to sample results that are less than the sample-
specific practical quantitation limit (PQL) were not removed.

The dissolved fraction of MW-2D is identified as “MW-2D (Lab-Filtered)” throughout the
data package and on the laboratory’s Analysis Results form.  As used in this report, the term
“dissolved” is synonymous with “lab-filtered.” 

The laboratory’s Analytical Results forms are included in Attachment A to this report.
Region II qualifier definitions are also provided in this attachment. 

Details regarding the review and evaluation of these data are discussed below:

Holding Times, Preservation and Sample Integrity: A copy of the applicable chain of custody
(COC) record was included in the data package, documenting sample collection dates of 10/27/08
and 10/28/08 for the ground water samples.  Preservation of the samples with ice was noted, and
acceptable (QC <10EC) cooler temperatures ranging from -1.6EC to 4.6EC were recorded on the
COC and reported in the laboratory’s narrative.  

Acidification of the samples submitted for metals analysis with nitric acid was not recorded on the
COC.  However, acceptable sample pHs (pH<2) for all samples were reported in the laboratory’s
narrative and on the sample receipt checklist.  It was assumed by the evaluator that this did not
include MW-2D (Lab-Filtered); see page 5 of this report for further discussion.

All samples were analyzed well within the applicable holding times (28 days for mercury, 180 days
for all other metals).

Calibrations: Based on the analysis dates and times provided on the summary forms and analysis
logs, initial and continuing calibration verification (ICV/CCV) standards were run at appropriate
frequencies throughout the two ICP (inductively coupled plasma) and one CVAA (cold vapor atomic
absorption) analysis series during which the samples in this data set were analyzed.  All ICV/CCV
recoveries documented on the summary forms were acceptable (QC 90-110%).

“CRI” or “CRA”standards, containing each target analyte at a concentration equal to or near the
PQL, were analyzed at the beginning of each analysis sequence. Recoveries for all target analytes
were acceptable (80% to 118%; QC 70-130%) in the reported CRI/CRA standards.

Blanks: Laboratory calibration blanks and method blanks were prepared and analyzed at the proper
frequencies for all target analytes.  No target analytes were reported above the PQLs in any of the
calibration blanks. No target analytes were reported in the method blanks associated with the total
metals analyses (MB-8361 and MB-8382), or the method blank associated with MW-2D (Lab-
Filtered) (MB-8436).  A filter blank (MBF-8431) was also reported in association with MW-2D
(Lab-Filtered).  Potassium (0.290 mg/L) and sodium (0.0489 mg/L) were reported in MBF-8431,
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but  the concentrations of potassium and sodium in MW-2D (Lab-Filtered) were greater than five
times the concentrations reported in the filter blank.  Therefore, no qualifiers were necessary based
on the contamination reported in MBF-8431.

One equipment blank (EB-1) was submitted to the laboratory with the samples in this data set.
Calcium (0.12 mg/L), iron (0.0069 mg/L), and sodium (0.29 mg/L) were reported in EB-1. Results
for calcium, iron, and sodium in all of the ground water samples were greater than five times these
blank concentrations; therefore, no qualifiers were necessary based on the contamination reported
in EB-1.

Interference Check Samples:  Results for an interference check sample pair run at the beginning
and end of both ICP analysis series were reported. Acceptable recoveries (QC 80-120%) were
reported for all target analytes in these quality control analyses.

Laboratory Control Samples (LCSs): Results for two LCSs associated with the total and dissolved
ICP metals analyses (LCS-8361 and LCS-8435) and a third LCS associated with the mercury
analyses (LCS-8382) were reported in the data package.  Acceptable recoveries (96% to 107%; Lab
QC 85-115%) were reported for all target analytes in all three of these LCS analyses.

Duplicate Analysis: Laboratory duplicate analysis results were not reported.

Matrix Spike (MS) Analysis: MW-3D was prepared and analyzed as a matrix spike and matrix spike
duplicate pair for all target analytes. Acceptable recoveries were reported for all ICP target analytes
(94% to 119%; analyte-specific Lab QC ~70-130%) and for mercury (108% in both spikes; Lab QC
60-140%).  Excellent reproducibility was demonstrated by all paired spike concentrations (0 RPD
to 2 RPD; Lab QC #10 RPD for ICP analytes and Lab QC #20 RPD for mercury).

Acceptable post-digestion spike results were reported for all target analytes in MW-3D (83% to
103%; QC 75-125%) and MW-2D (Lab-Filtered) (84% to 106%) with the exception of sodium in
MW-2D (Lab-Filtered) (64%).  The unspiked concentration of sodium (199 mg/L) in MW-2D (Lab-
Filtered) was much greater than the spike amount added (10 mg/L).  Accurate recovery would not
be expected under these conditions, and no action was warranted by the evaluator.

Serial Dilution: Serial dilution analysis was performed on MW-3D and MW-2D (Lab-Filtered). The
percent difference (%D) between the diluted and undiluted sample results for all target analytes in
which the undiluted sample concentration was greater than 50xMDL was acceptable (QC <10%)
for both samples.

Sample Results: Sample results were appropriately reported by the laboratory on Analytical Results
forms.  MDLs (method detection limits) established for all ICP target analytes in water matrices
(4/30/08) and for mercury in water matrices (4/29/08) were documented in the data package.  All
of the documented MDLs are consistent with the MDLs reported by the laboratory on the sample
Analysis Results forms.  All sample-specific MDLs and PQLs were adjusted to reflect sample the
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5-fold dilution factor applicable to the total ICP metals analysis of MW-2D; no other adjustments
were necessary for these samples. 

Comparison of the total and dissolved results for MW-2D revealed two cases where the dissolved
concentration was greater than the total concentration:

mg/L

Total Dissolved %D

MW-2D Se 0.013 U 0.0028 J --

Na 190 200 5.3

Per the EPA Region II guidelines, a %D value less than 10% can be attributed to experimental error;
therefore, no action was taken with regard to the results for sodium based on this comparison.  The
MDL for selenium in the total fraction of MW-2D is elevated due to a 5-fold dilution.  Since the
reported dissolved concentration is very low, the paired results for selenium are not inconsistent and
no qualifiers were warranted.

Both the MDL and the PQL for each target analyte were specified on the laboratory’s Analytical
Results forms.  For this analytical method, there is no technical reason not to consider the MDLs as
the “less than” values associated with non-detect results, except where specified otherwise.

The laboratory applied “J” qualifiers to sample results that were less than the PQL but greater than
the MDL.  These qualifiers were not removed.

Field Duplicates: MW-8 was identified as a field duplicate of MW-6D.  Reproducibility between
paired positive results was excellent (QC#100 RPD based on professional judgment) for all target
metals (0 RPD to 1 RPD).

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables.  The COC record provided for review included all
reported samples and was properly completed with the following exception:

• The samples were properly relinquished by the sampler and received by Bonnie
Kinner on 10/28/08.  However, they were relinquished again on 10/28/08 with no
accompanying signature.  The next “Received by” and “Relinquished by” signatures
match, and are followed by the laboratory’s “Received by” signature, also on
10/28/08.  The traceability of this set of samples is compromised by the missing
signature, as it is not clear in whose custody the samples were maintained at all times
prior to their arrival at the laboratory.
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This documentation issue could be problematic if the data were used for litigation.

Analysis requests for MW-2D are not recorded on the COC record.  Instead, an instruction to contact
the client “regarding sample condition and analysis” is noted.  An additional note states that two
additional, unpreserved, 1-liter polyethylene bottles for MW-2D were provided.  For the purposes
of this review, it was assumed that it was one of these unpreserved containers that was subsequently
lab-filtered and analyzed for dissolved metals.

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/ekd
09048\0810178Metals



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 0810178

Metals in Ground Water Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.





























     
September 7, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0810178: PCBs in Ground Water
Samples

Dear Mr. Schott:

I have completed my evaluation of the polychlorinated biphenyls (PCBs) analysis data
prepared by Life Sciences Laboratories (LSL) in Syracuse, New York, for five ground water samples
and one equipment blank (EB) from the Binghamton Plaza KMart Site.  The results were reported
in a single data package under LSL Order No. 0810178, which was received by Trillium for review
on July 25, 2009. The following samples were reported:

MW-7D MW-6D MW-8
EB-1 MW-3D MW-2D

Analyses were performed according to EPA Method 8082 (SW-846, Third Edition, Update
III and New York State Department of Environmental Conservation Analytical Services Protocol
[NYSDEC ASP], June 2000).  My evaluation was based on the specifications of the project-specific
Quality Assurance Project Plan (QAPP, 9/96) and the referenced method, and, to the extent
applicable, the EPA Region II Standard Operating Procedure (SOP) for Validating PCB
Compounds, PCBs by Gas Chromatography SW-846 Method 8082A (HW-45, Revision 1, 10/06)
and the USEPA National Functional Guidelines (NFG) for Superfund Organic Data Review (EPA
540/R-08/001, 6/08).  Qualifiers consistent with those defined in the Region II SOP were applied
as necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory,  was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.

Based on the evaluation, all results for the target Aroclors in the ground water samples and
associated equipment blank were determined to be valid as reported.  No qualifiers were applied to
these data by the evaluator.
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Analytical Results forms prepared by the laboratory are included in Attachment A to this
report.  Region II qualifier definitions are provided in this attachment. 

Both method detection limits (MDLs) and practical quantitation limits (PQLs) are
documented on the Analytical Results form for each sample analysis.  No standards or quality
control samples were analyzed at the MDL concentrations in association with these samples, while
the PQLs are equivalent to or greater than the low concentration IC standard. Therefore, based on
professional judgment, the evaluator recommends that the data user consider only the PQLs as the
“less than” values associated with all non-detected target analyte results.

Details regarding the review and evaluation of these data are discussed below.

Holding Times, Preservation, Sample Integrity: A copy of the applicable chain of custody (COC)
record was included in the data package, documenting sample collection dates of 10/27/08 and
10/28/08 for the ground water samples.  Preservation of the samples with ice was noted, and
acceptable (QC <10EC) cooler temperatures ranging from -1.6EC to 4.6EC were recorded on the
COC and reported in the laboratory’s narrative.  

The samples were extracted on 10/30/08, meeting the 7-days from collection holding time for water
samples.  PCB analyses were performed on 11/4/08 and 11/5/08, well within 40 days of extraction.
Therefore, the required holding times were met.

Calibration: All analyses were performed on a single gas chromatograph/electron capture detector
(GC/ECD) system identified as GC90.  Since no Aroclors were detected in any of the site samples,
second column confirmation was not required, and only analyses from the DB-608 column were
reported in the data package.

Summary results for an initial calibration (IC) performed on 9/23/08 were provided. A calibration
range of 0.05 ng to 0.50 ng was established using five concentration levels for Aroclor 1016/1260,
Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, and Aroclor 1254.  A six-point IC (0.0024
ng to 0.08 ng) was established for the surrogate compounds, tetrachloro-m-xylene (TCX) and
decachlorobiphenyl (DCB).  

Calibration factors (CFs) were reported for each selected Aroclor peak at each standard
concentration, and reported percent relative standard deviation (%RSD) values were less than the
maximum acceptance limit of 20 percent with the exception of DCB. A linear regression with an
acceptable correlation coefficient (>0.99) was documented for this surrogate peak, and no further
action was warranted.

Laboratory-established retention time (RT) windows were appropriately documented in the data
package for the selected Aroclor peaks and both surrogate compounds on the DB-608 column.



Mr. Doug Schott
Evaluation of LSL No. 0810178: PCBs in Ground Water Samples
September 7, 2009
Page 3 of 4                                                                                                        

Analyses of the 0.20 ng concentration of the Aroclor 1016/1260 standard mixture constituted the
continuing calibration (CC) standards that bracketed the site sample analyses. Five of these CC
standards were reported, and all percent difference (%D) values for CFs in the CC standards
compared to the average CFs from the IC, and percent drift (also %D) values for measured
concentrations in the CC standards compared to the true values, were acceptable (QC<15%).
 
The proper analytical sequence was followed for all samples and standards in this data set.

Blanks:  Results for one method blank associated with the ground water samples (MB-8351) were
provided in the data package. No Aroclors were reported in this method blank.

One equipment blank (EB-1) was submitted to the laboratory with the ground water samples.  No
Aroclors were reported in this equipment blank.

Surrogates:  Reported percent recoveries (%Rs) for both surrogate compounds on the DB-608
column were within the laboratory-specified acceptance limits found on the summary form for all
reported analyses.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): MW-3D was prepared and analyzed as an
MS/MSD pair.  Aroclors 1016 and 1260 were added at 0.2 µg/L, according to the summary forms.
Reported recoveries (99% to 117%) and relative percent differences (RPDs) between paired
concentrations (7 RPD and 6 RPD) were within the laboratory-specified acceptance limits for both
Aroclors in these spiked analyses.

Laboratory Control Samples: Results for one laboratory control sample associated with the ground
water samples (LCS-8351) were reported in the data package.  Summary forms indicate final spiked
concentrations of 0.2 µg/L for Aroclor 1016 and Aroclor 1260. Reported recoveries (110% and
115%) were within the laboratory-specified acceptance limits in this LCS analysis.

Results were also reported for a single matrix spike blank (MSB-8351) extracted with the ground
water samples. The summary form indicates final spiked concentrations of 0.2 µg/L for Aroclor
1016 and Aroclor 1260.  Reported recoveries (116% and 117%) were acceptable in this spiked
analysis.

Field Duplicate: MW-8 was identified by the client as a field duplicate of MW-6D.  No target
Aroclors were reported in either sample; therefore, no quantitative evaluation of precision can be
made using these data.

Sample Results:  Results for the ground water samples were reported on Analytical Results forms.
Sample-specific PQLs and MDLs were adjusted to reflect the applicable preparation details.
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Documentation of MDLs established on GC90 in January-June 2005 for water matrices was
provided in the data package.  An “MDL verification” dated 2/25/08 was also noted on this form,
although no further information was provided.  The calculated MDLs for all target Aroclors support
the laboratory-reported MDLs found on the Analytical Results forms.

Both MDLs and PQLs are documented on the Analytical Results form for each sample analysis.  No
standards or quality control samples were analyzed at the MDL concentrations in association with
these samples, while the PQLs are equivalent to or greater than the low concentration IC standard.
Therefore, based on professional judgment, the evaluator recommends that the data user consider
only the PQLs as the “less than” values associated with all non-detected target analyte results.

No Aroclors were detected in any of the ground water samples, and second column confirmation
results (i.e., data from analyses on the DB-1701 column) were not reported for these sample
analyses.  This is acceptable according to the method.

Documentation:  The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables.  The COC record provided for review included all
reported samples and was properly completed with the following exception:

• The samples were properly relinquished by the sampler and received by Bonnie
Kinner on 10/28/08.  However, they were relinquished again on 10/28/08 with no
accompanying signature.  The next “Received by” and “Relinquished by” signatures
match, and are followed by the laboratory’s “Received by” signature, also on
10/28/08.  The traceability of this set of samples is compromised by the missing
signature, as it is not clear in whose custody the samples were maintained at all times
prior to their arrival at the laboratory.

This documentation issue could be problematic if the data were used for litigation.

The analysis run log on page 995 of the data package indicates final extract volumes of 10 mL for
five of the water samples in this data set.  These entries are incorrect.  A final extract volume of 1
mL is confirmed for all samples in this data set on the extraction log.

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/ekd
09048\0810178PCB



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 0810178

PCBs in Ground Water Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification.”

JN - The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.
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Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0810178: Semivolatile Organic
Compounds in Ground Water Samples

Dear Mr. Schott:

I have completed my evaluation of the semivolatile organics analysis data prepared by Life
Science Laboratories (LSL) in Syracuse, New York, for five ground water samples and one
equipment blank (EB) from the Binghamton Plaza KMart Site.  The results were reported in a single
data package under LSL Order No. 0810178, which was received by Trillium for review on July 25,
2009. The following samples were reported:

MW-7D MW-6D MW-8
EB-1 MW-3D MW-2D

Analyses were performed according to EPA Method 8270C (SW-846, Third Edition, Update
III and New York State Department of Environmental Conservation Analytical Services Protocol
[NYSDEC ASP], June 2000).  My evaluation was based on the specifications of the project-specific
Quality Assurance Project Plan (QAPP, 2/15/06), the referenced method, and, to the extent
applicable, the EPA Region II Standard Operating Procedure (SOP) for Validating Volatile Organic
Compounds by EPA 8270C (HW-22, Revision 2, 6/01 and the USEPA National Functional
Guidelines (NFG) for Superfund Organic Data Review (EPA 540/R-08/001, 6/08).  Qualifiers
consistent with those defined in the Region II SOP were applied as necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory,  was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.
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Based on the evaluation, the following qualifiers were applied:

• Results for  bis(2-chloroisopropyl)ether, 4-nitrophenol, and caprolactam in all of the
samples in this data set were qualified as estimated (UJ) based on unacceptable
percent difference values in the associated continuing calibration standard analysis.

“J” qualifiers applied by the laboratory to sample results that are less than the sample-
specific practical quantitation limit (PQL) were not removed by the evaluator.

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Elemental sulfur was observed in the chromatogram for sample MW-7D.  A manual library
search was provided by the laboratory in the data package, but no quantitative result was reported
and this peak was not listed on the Analytical Results form.  At the discretion of the data user, the
laboratory may be requested to provide the peak areas necessary to calculate an estimated
concentration for this sample component.

Both method detection limits (MDLs) and PQLs are documented on the Analytical Results
form for each sample analysis.  No standards or quality control samples were analyzed at the MDL
concentrations in association with these samples, while the PQLs are equivalent to or greater than
the low concentration IC standard. Therefore, based on professional judgment, the evaluator
recommends that the data user consider only the PQLs as the “less than” values associated with all
non-detected target analyte results.

Details regarding the review and evaluation of these data are discussed below.

Holding Times, Preservation, Sample Integrity: A copy of the applicable chain of custody (COC)
record was included in the data package, documenting sample collection dates of 10/27/08 and
10/28/08 for the ground water samples.  Preservation of the samples with ice was noted, and
acceptable (QC <10EC) cooler temperatures ranging from -1.6EC to 4.6EC were recorded on the
COC and reported in the laboratory’s narrative.  
 
The ground water samples were extracted on 10/30/08, meeting the 7-days from collection holding
time for water samples.  Analyses for semivolatiles were performed on 11/4/08, well within 40 days
of extraction.  Therefore, the required holding times were met.

GC/MS Instrument Performance Check: Summary forms were provided for two
decafluorotriphenylphosphine (DFTPP)  instrument performance checks on instrument “MS05 26,”
reflecting both 12-hour periods during which samples, associated standards, and associated quality
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control samples were analyzed. Reported relative abundances for all pertinent masses in both
performance checks were acceptable.

Note: instrument “MS05 26" is also referred to as #5MS26 and MS05 in the data package.  For
simplicity, the MS05 designation is used throughout this report.

Calibration: Summary results for an initial calibration (IC) performed on 10/14/08 were provided
in support of the reported sample analyses.  The IC was comprised of nine standards at
concentrations ranging from 5 µg/mL to 160 µg/mL for most of the target analytes. A second IC was
run for 1,1-biphenyl, acetophenone, caprolactam, benzaldehyde, and atrazine on this date, utilizing
eight standards at concentrations ranging from 5 µg/mL to 160 µg/mL.  Reduced calibration ranges
were established for 2,4-dinitrophenol, 4-nitrophenol, 4,6-dinitro-2-methylphenol, and
pentachlorophenol (the two lowest standards were excluded) and for hexachlorocyclopentadiene (the
lowest standard was excluded).

Reported average relative response factors (RRFs) were acceptable (Region II SOP QC $0.05) and
percent relative standard deviation (%RSD) values were less than the method-specified maximum
acceptance criterion of 15% for all project-specific target analytes with the exception of 2,4-
dinitrophenol (20.0 %RSD).   A linear regression was used to establish the calibration for this
analyte, and an acceptable (>0.99) correlation coefficient was reported.   Therefore, no qualifiers
were warranted based on the high %RSD.

Summary forms were provided for one continuing calibration verification (CCV) standard run on
11/4/08 at 14:43. RRFs were acceptable for all target analytes in this CCV standard.  Reported
percent differences (%D, CCV RRF compared to the average RRF from the associated IC) and
percent drifts (also %D, comparison of measured CCV concentration based on the applicable linear
regression to the true value) were less than the maximum acceptance criterion (Region II SOP QC
#20%) for all target analytes except bis(2-chloroisopropyl)ether (39.8%), 4-nitrophenol (25.0%) and
caprolactam (27.5%).

Results for  bis(2-chloroisopropyl)ether, 4-nitrophenol, and caprolactam in all of the samples in this
data set were qualified as estimated (UJ) based on the high %D values, in accordance with the
Region II SOP.  All of the listed CCV responses reflect an increase in sensitivity relative to the
associated IC.

Blanks:  Results for one method blank associated with the site samples (MB-8353) were provided
in the data package.  No target analytes or tentatively identified compounds (TICs) were reported
in MB-8353.

One equipment blank (EB-1) was submitted to the laboratory with the ground water samples.  No
target analytes were detected, but six TICs were reported in EB-1.  No peaks at these retention times
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(RTs) were reported in any of the associated samples, therefore no action was necessary based on
the contamination in EB-1.

Surrogates:  Reported percent recoveries (%Rs) for all six surrogate compounds were within the
laboratory-specified acceptance limits found on the summary forms for all reported analyses.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): MW-3D was prepared and analyzed as an
MS/MSD pair.  The spike amount added was 50 µg/L for each target analyte, as noted on the
summary forms.  Reported %Rs (71% to 127%) were within the laboratory-specified acceptance
limits for all target analytes in both spiked analyses except bis(2-chloroisopropyl)ether (131%; QC
28-130%) in the MS and caprolactam (148% and 149%; QC 30-130%) in the MS and MSD.  Neither
target analyte was detected in MW-3D and the recoveries were unacceptably high, suggesting the
potential for reporting false positives or for positive results that are biased high.  Therefore, based
on professional judgment, no qualifiers were applied based on these spike recoveries.

Relative percent differences (RPDs) between paired concentrations of all spiked target analytes were
acceptable (0-7 RPD; Lab QC <30-60 RPD).

Laboratory Control Samples: Results for one  laboratory control sample associated with the ground
water samples (LCS-8353) were reported.  The summary form indicates final spiked concentrations
of 50 µg/L for all target analytes in LCS-8353.  Reported recoveries (50% to 122%) were within the
laboratory-specified acceptance limits except for bis(2-chloroisopropyl)ether (138%; QC 33-131%)
and caprolactam (152%; QC 30-130%).  Since the unacceptable recoveries were too high and neither
analyte was detected in any of the associated sample analyses, no action was necessary.

Results were also reported for a single matrix spike blank (MSB-8353) extracted with the ground
water samples. The summary form indicates final spiked concentrations of 50 µg/L for each target
compound.  Reported recoveries (38% to 123%) were within the laboratory-specified acceptance
limits in this spiked analysis except bis(2-chloroisopropyl)ether (131%; QC 28-130%) and
caprolactam (154%; QC 28-130%).  Since the unacceptable recoveries were too high and neither
analyte was detected in the associated sample analyses, no action was taken with regard to these
high recoveries.

Field Duplicate: MW-8 was identified as a field duplicate of MW-6D. Positive paired results for
acenaphthene (0 RPD) and phenanthrene (5 RPD) demonstrated excellent reproducibility (QC <100
RPD based on professional judgment).   No additional target analytes or TICs were reported in either
sample; therefore, no further evaluation of target analyte precision can be made using these data.

Internal Standard (IS) Responses: Acceptable IS area responses (QC 50-200% of the area in the
associated CC) and RTs were reported on summary forms for all reported analyses. 
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Sample Results:  Results for the ground water samples were reported on Analytical Results forms.
Sample-specific PQLs and MDLs were adjusted to reflect all applicable preparation details.

Documentation of MDLs established on MS05 in February-March 2006 for water matrices was
provided in the data package.  All calculated MDLs were less than or equal to the laboratory-
reported MDLs found on the Analytical Results forms.

Up to 6 non-target analyte peaks were library-searched and reported in the reported samples.  All
TIC results were appropriately qualified as estimated (J) by the laboratory; no specific compound
identifications were assigned by the laboratory.

A large non-target analyte peak observed in the chromatogram for MW-7D was not reported as a
TIC.  According to the laboratory’s narrative, this peak was not found by the automated search
program due it’s shape; therefore, a manual search was performed and the search result identifying
the peak as elemental sulfur is included in the raw data.  No estimated concentration for this peak
was provided by the laboratory.

Reported positive sample results that were less than the PQL but greater than the MDL were
qualified as “J” by the laboratory. These qualifiers were not removed by the evaluator.

Both MDLs and PQLs are documented on the Analytical Results form for each sample analysis.  No
standards or quality control samples were analyzed at the MDL concentrations in association with
these samples, while the PQLs are equivalent to or greater than the low concentration IC standard.
Therefore, based on professional judgment, the evaluator recommends that the data user consider
only the PQLs as the “less than” values associated with all non-detected target analyte results.

Documentation:  The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables.  The COC record provided for review included all
reported samples and was properly completed with the following exception:

• The samples were properly relinquished by the sampler and received by Bonnie
Kinner on 10/28/08.  However, they were relinquished again on 10/28/08 with no
accompanying signature.  The next “Received by” and “Relinquished by” signatures
match, and are followed by the laboratory’s “Received by” signature, also on
10/28/08.  The traceability of this set of samples is compromised by the missing
signature, as it is not clear in whose custody the samples were maintained at all times
prior to their arrival at the laboratory.

This documentation issue could be problematic if the data were to be used for litigation.
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The laboratory’s narrative states that a peak for elemental sulfur was present in several sample
chromatograms.  However, based on the evaluator’s review of the sample chromatograms, it was
observed only in MW-7D.

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/esc
09048\0810178SVOC



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 0810178

Semivolatile Organic Compounds in Ground Water Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification.”

JN - The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.



















































September 7, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0810178: Volatile Organic
Compounds in Ground Water Samples

Dear Mr. Schott:

I have completed my evaluation of the volatile organics analysis data prepared by Life
Science Laboratories (LSL) in Syracuse, New York, for five ground water samples, one equipment
blank (EB), and one trip blank (TB) from the Binghamton Plaza KMart Site.  The results were
reported in a single data package under LSL Order No. 0810178, which was received by Trillium
for review on July 25, 2009. The following samples were reported:

MW-7D MW-6D MW-8 EB-1
MW-3D MW-2D Trip Blank

Analyses were performed according to EPA Method  8260B (SW-846, Third Edition, Update
III and New York State Department of Environmental Conservation Analytical Services Protocol
[NYSDEC ASP] June 2000). My evaluation was based on the specifications of the project-specific
Quality Assurance Project Plan (QAPP, 2/15/06), the referenced method, and, to the extent
applicable, the EPA Region II Standard Operating Procedure (SOP) for Validating Volatile Organic
Compounds by EPA 8260B (HW-24, Revision 2, 10/06), and the USEPA National Functional
Guidelines (NFG) for Superfund Organic Data Review (EPA 540/R-08/001, 6/08).  Qualifiers
consistent with those defined in the Region II SOP were applied as necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory,  was performed.  Unless otherwise noted in this report, the raw data were
not reviewed as part of this evaluation effort.

Based on the evaluation, the following qualifiers were applied:

• Results for chloroethane in all samples in this data set were qualified as estimated
(UJ) due to an unacceptable percent difference value in the associated continuing
calibration verification standard analysis.
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• The result for methylene chloride in EB-1 was qualified as less than the practical
quantitation limit (PQL) (U) based on contamination in the associated method blank.

• The result for toluene in MW-2D was qualified as less than the PQL (U) based on
contamination in the associated equipment blank.

• Results for 1,4-dichlorobenzene in MW-6D and MW-8 were qualified as less than
the PQL (U) based on contamination in the associated equipment blank.

“J” qualifiers applied by the laboratory to sample results that are less than the sample-
specific PQL were not removed except where superceded by evaluator-applied qualifiers.

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Both method detection limits (MDLs) and PQLs are documented on the Analytical Results
form for each sample analysis.  No standards or quality control samples were analyzed at the MDL
concentrations in association with these samples, while the PQLs are equivalent to or greater than
the low concentration IC standard. Therefore, based on professional judgment, the evaluator
recommends that the data user consider only the PQLs as the “less than” values associated with all
non-detected target analyte results.

Details regarding the review and evaluation of these data are discussed below.

Holding Times, Preservation, Sample Integrity: A copy of the applicable chain of custody (COC)
record was included in the data package, documenting sample collection dates of 10/27/08 and
10/28/08 for the ground water samples.  Preservation of the samples with ice was noted, and
acceptable (QC <10EC) cooler temperatures ranging from -1.6EC to 4.6EC were recorded on the
COC and reported in the laboratory’s narrative.  

Acidification of the surface water samples submitted for volatiles analysis with hydrochloric acid
was not recorded on the COC.  However, acceptable (pH<2) sample pHs for the ground water
samples were reported in the laboratory’s narrative and documented on the run logs.

The samples were analyzed for volatiles on 10/31/08, which is within the 14-day technical holding
time specified by EPA Region II for acidified water samples.  Therefore, the required holding time
was met.
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GC/MS Instrument Performance Check: Summary forms were provided for two
bromofluorobenzene (BFB) instrument performance checks on instrument “MS01 11,” reflecting
both 12-hour periods during which samples, associated standards, and associated quality control
samples were analyzed. Reported relative abundances for all pertinent masses in both performance
checks were acceptable.

Note: instrument “MS01 11" is also referred to as #1MS11 and MS01 in the data package.  For
simplicity, the MS01 designation is used throughout this report.

Calibration: Summary results for an initial calibration (IC) performed on 9/24/08 were provided
in support of the reported sample analyses.  The IC was comprised of seven standards at
concentrations of 0.5, 1.0, 2.0, 10, 20, 30, and 40 ppb, establishing a calibration range of 0.5 ppb to
40 ppb for most target analytes. The ketones (acetone, 2-butanone, 4-methyl-2-pentanone, and 2-
hexanone) were calibrated at twice the concentrations listed above.

Reported average relative response factors (RRFs) were acceptable (Region II SOP QC $0.05) for
all project-specific target analytes. Percent relative standard deviations (%RSDs) exceeded the
method-specified maximum acceptance criterion of 15% for methylene chloride (15.9%), acetone
(15.2%), 2-hexanone (15.3%), and bromoform (20.5%).  Linear regressions were used to establish
the calibration for these four analytes, and acceptable (>0.99) correlation coefficients were reported
in all cases.   Therefore, no qualifiers were warranted based on the high %RSDs.

A summary form was provided for one continuing calibration verification (CCV) standard run on
10/31/08 at 10:07.  RRFs were acceptable for all target analytes in this CCV standard, and reported
percent differences (%D, comparison of the CCV RRF to the average RRF from the associated IC)
and percent drifts (also %D, comparison of measured CCV concentration based on the applicable
linear regression to the true value) were less than the method-specified acceptance criterion (20%)
except for chloroethane (27.1%).

This elevated %D value reflects a lower response in the CCV standard as compared to the associated
IC, suggesting the potential for reporting false negatives or positive results that are biased low.
Therefore, based on professional judgment, results for chloroethane in all samples in this data set
were qualified as estimated (UJ) due to the unacceptable CCV response.

Blanks:  Results for one method blank (MB-15350) associated with the ground water sample
analyses were provided in the data package. Methylene chloride was detected at a low concentration
(0.16 µg/L) in MB-15350.  The result for methylene chloride in EB-1 was qualified as less than the
PQL (U) based on the associated method blank contamination.  Methylene chloride was not reported
in any of the remaining samples in this data set, therefore no further action was warranted.
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One equipment blank (EB-1) and one trip blank (Trip Blank) were submitted to the laboratory with
this data set.  After qualifications based on method blank contamination, toluene (0.17 µg/L) and
1,4-dichlorobenzene (0.19 µg/L) were reported in EB-1; no target analytes were reported in Trip
Blank.  The result for toluene in MW-2D and results for 1,4-dichlorobenzene in MW-6D and MW-8
were qualified as less than the PQL (U) based on the associated equipment blank contamination.
All of the qualified sample results were less than five times the associated blank concentration.

No tentatively identified compounds (TICs) were reported in MB-15350 or Trip Blank.  One TIC
at a retention time (RT) of 7.06 minutes was reported in EB-1.  No TIC at this RT was reported in
any of the ground water samples, therefore no action was necessary based on this blank
contamination.

Surrogates:  Reported percent recoveries (%Rs) of the three surrogate compounds used for these
analyses were within the acceptance limits found on the summary forms for all reported analyses.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): MW-3D was prepared and analyzed as an
MS/MSD pair in association with this data set.  Final spiked sample concentrations of 10/20 µg/L
were indicated for each target analyte on the summary forms.  Reported percent recoveries (%Rs)
were within the laboratory-specified, analyte-specific acceptance limits in both spiked sample
analyses (74% to 118%).

Relative percent differences (RPDs) between measured concentrations in the paired spiked samples
were acceptable (1-11 RPD; QC <20 RPD or <50 RPD) for all target analytes.

Laboratory Control Samples:  Results for one laboratory control sample associated with the ground
water samples (LCS-15350) were reported.  The summary form indicates final spiked concentrations
of 10/20 µg/L for each target analyte.  Reported recoveries (77% to 120%) were within the
laboratory-specified, analyte-specific acceptance limits in this LCS analysis.

Results for a matrix spike blank analysis (MSB-15350) were also reported. However, the reported
MSB results are exactly the same as the results reported for LCS-15350.  Review of the raw data
for these two analyses confirmed that they are a single analysis that was reported as both an LCS
and an MSB.  This is misleading and inappropriate, especially given that the laboratory-specified
QC limits are different for the two spiked analyses.  While a single spiked analysis can serve both
purposes, reporting it in this manner implies that twice as much QC data are available in support of
the sample results, which is not the case.  

Field Duplicate: MW-8 was identified as a field duplicate of MW-6D.  Paired positive results for
cyclohexane (4 RPD) and chlorobenzene (3 RPD) demonstrated excellent reproducibility (QC <100
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RPD based on professional judgment).  One TIC at RT 21.02 minutes was reported in both samples,
also demonstrating good reproducibility.  No other non-blank-related target analytes or TICs were
reported in either sample, therefore no further evaluation of precision could be made.

Internal Standard (IS) Responses: Acceptable area responses and RTs for all three IS compounds
were reported on a summary form for all reported sample analyses. 

Sample Results:  Results for the ground water samples were reported on “Analytical Results” forms.
Documentation of MDLs established on MS01 in January-February 2006 for water matrix analyses
was provided in the data package.  All calculated MDLs were less or equal to than the laboratory-
reported MDLs found on the Analytical Results forms.  No sample-specific adjustments to the
MDLs and PQLs were necessary for any of the samples in this data set.

One non-target analyte peak in each of three samples in this data set was library-searched and
reported. All TIC results were appropriately qualified as estimated (J) by the laboratory; no specific
compound identifications were assigned by the laboratory.

Both MDLs and PQLs are documented on the Analytical Results form for each sample analysis.  No
standards or quality control samples were analyzed at the MDL concentrations in association with
these samples, while the PQLs are equivalent to or greater than the low concentration IC standard.
Therefore, based on professional judgment, the evaluator recommends that the data user consider
only the PQLs as the “less than” values associated with all non-detected target analyte results.

Reported positive sample results that were less than the PQL but greater than the MDL were
qualified as “J” by the laboratory. These qualifiers were not removed except where superceded by
an evaluator-applied qualifier.

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables.  The COC record provided for review included all
reported samples and was properly completed with the following exception:

• The samples were properly relinquished by the sampler and received by Bonnie
Kinner on 10/28/08.  However, they were relinquished again on 10/28/08 with no
accompanying signature.  The next “Received by” and “Relinquished by” signatures
match, and are followed by the laboratory’s “Received by” signature, also on
10/28/08.  The traceability of this set of samples is compromised by the missing
signature, as it is not clear in whose custody the samples were maintained at all times
prior to their arrival at the laboratory.
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This documentation issue could be problematic if the data were used for litigation.

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/das
09048\0810178VOC
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ANALYTICAL RESULTS FORMS
LSL Order No. 0810178

Volatile Organic Compounds in Ground Water Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification.”

JN - The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.



 

September 14, 2009 

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0810178: Wet Chemistry Parameters
in Ground Water Samples

Dear Mr. Schott:

I have completed my evaluation of the wet chemistry analysis data prepared by Life Science
Laboratories (LSL) in Syracuse, New York, for five ground water samples and one equipment blank
(EB) from the Binghamton Plaza KMart Site.  The results were reported in a single data package
under LSL Order No. 0810178, which was received by Trillium for review on July 25, 2009, with
requested corrected documentation provided on September 11, 2009. The following samples were
reported:

MW-7D MW-6D MW-8
EB-1 MW-3D MW-2D

Analyses were performed according to the following methods, as referenced in New York
State Department of Environmental Conservation Analytical Services Protocol, June 2000:

SM 2340B - Hardness (as CaCO3)
EPA 300.0 - Anions (chloride, bromide, nitrate, sulfate)
SM 2540C - TDS (total dissolved solids)
EPA 410.4 - COD (chemical oxygen demand)
EPA 350.1 - Ammonia (as N)
EPA 351.2 - TKN (total kjeldahl nitrogen)
SM 5210B - BOD (biochemical oxygen demand)
SM 5310B - TOC (total organic carbon)
SM 2320B - Alkalinity
EPA 420.1 - Phenolics
EPA 180.1 - Turbidity
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My evaluation was based on the specifications of the project-specific Quality Assurance
Project Plan (QAPP, 2/15/06), the referenced methods, and, to the extent applicable, the EPA Region
II Standard Operating Procedure (SOP) for Validation of Metals by CLP ILM05.3 (HW-2, Revision
13, 9/06) and the USEPA National Functional Guidelines (NFG) for Inorganic Data Review (EPA
540/R-04/004, 10/04). Qualifiers consistent with those defined in the Region II SOP were applied
as necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory, was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.

Based on the evaluation, the following qualifiers were applied:

• Results for chloride in the original (diluted) analyses of MW-7D, MW-6D, MW-8,
MW-3D, and MW-2D were qualified as estimated (J) because they exceeded the
upper limit of the calibration range. Valid chloride results for these samples are
available from more diluted re-analyses of the affected samples.

All “E” qualifiers applied by the laboratory were removed by the evaluator. 

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Details regarding the review and evaluation of these data are discussed below:
 
Holding Times, Preservation and Sample Integrity:  A copy of the applicable chain of custody
(COC) record was included in the data package, documenting sample collection dates of 10/27/08
and 10/28/08 for the water samples.  Preservation of the samples with ice was noted, and acceptable
(QC <10EC) cooler temperatures ranging from -1.6EC to 4.6EC were recorded on the COC and
reported in the laboratory’s narrative.  

Acidification of the water samples for ammonia, COD, TKN, TOC, and phenolics analyses with
sulfuric acid not recorded on the COC.  However, acceptable sample pHs (pH<2) for all samples
preserved with sulfuric acid were reported on the sample receipt checklist.  It was assumed by the
evaluator that these included the containers designated for each of the analytes listed above.

All sample analyses for anions, COD, ammonia, TKN, TOC, and phenolics were performed within
the 28-day holding time required for these parameters. Incubation of the water samples for BOD
analysis was initiated on 10/29/08; this is within the required 48-hour holding time for this
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parameter in all cases. Analyses for alkalinity, TDS, and turbidity were performed on 11/1/08,
10/29/08, and 10/29/08, respectively, which is within the required holding time (14 days, 7 days, and
48 hours, respectively) for each parameter.

Calibrations: Calibration is not applicable to Hardness, which was calculated from the calcium and
magnesium results generated from the total metals analyses reported separately, TDS (determined
gravimetrically), Alkalinity (determined by titration), or BOD (comparison of dissolved oxygen
measurements).

Anions (chloride, bromide, nitrate, and sulfate) were analyzed on 10/29/08 and 11/6/08.  Initial
calibrations performed on 9/22/08 and 11/3/08 were documented in the data package.  On 9/22/08,
calibration ranges of 0.2 mg/L to 40 mg/L (chloride and sulfate) and 0.02 mg/L to 4 mg/L (bromide
and nitrate) were established. Acceptable correlation coefficients (>0.995) for these curves were
documented in the raw data.  Based on the run log, initial and continuing calibration verification
(ICV/CCV) standards were run at appropriate frequencies throughout this analysis series.  Reported
recoveries were acceptable (QC 90-110%) for the targeted anions with the exception of bromide,
for which recoveries were unacceptable (76% to 87% and 122%) in all of the ICV/CCV standards.

All samples were re-analyzed for bromide only on 11/6/08; therefore, no qualifiers were warranted
based on the unacceptable ICV/CCV recoveries for this anion in the 10/29/08 series. An initial
calibration was documented for bromide on 11/3/08, and an acceptable correlation coefficient was
reported.  Based on the run log, ICV/CCV standards were run at appropriate frequencies and
reported recoveries were acceptable (QC 90-110%) throughout this series.

COD analyses were performed in a single analysis series on 10/30/08.  Based on the bench sheet,
the supporting initial calibration (a blank and five standards ranging from 10 mg/L to 150 mg/L) was
performed on 7/21/08.  An acceptable correlation coefficient (>0.995) for this curve was
documented.  ICV/CCV standards were run at appropriate frequencies throughout the 10/30/08
analysis series, and all reported recoveries were acceptable (QC 90-110%)

Ammonia analyses were performed in a single analysis series on 11/4/08.  An initial calibration with
an acceptable reported correlation coefficient (>0.995) was run at the start of this series,
incorporating a blank and six standards at concentrations ranging from 0.05 mg/L to 2.0 mg/L.
Based on the run log, ICV/CCV standards were run at appropriate frequencies throughout the
analysis series, and all reported recoveries were acceptable (QC 90-110%).

TKN analyses were performed in a single analysis series on 11/7/08.  An initial calibration with an
acceptable reported correlation coefficient (>0.995) was run at the start of this series, incorporating
a blank and six standards at concentrations ranging from 0.1 mg/L to 4.0 mg/L.  Based on the run
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log, ICV/CCV standards were run at appropriate frequencies throughout the analysis series, and all
reported recoveries were acceptable (QC 90-110%).

TOC analyses were performed in a single analysis series on 11/10/08.  An initial calibration with
an acceptable reported correlation coefficient (>0.995) was run at the start of this series,
incorporating a blank and three standards at concentrations ranging from 1 mg/L to 20 mg/L.  Based
on the run log, ICV/CCV standards were run at appropriate frequencies throughout the analysis
series, and all reported recoveries were acceptable (QC 90-110%).

Phenolics analyses were performed in a single analysis series on 11/5/08.  Based on the bench sheet,
the supporting initial calibration (a blank and five standards ranging from 0.005 mg/L to 0.050
mg/L) was performed on 2/20/08.  An acceptable correlation coefficient (>0.995) for this curve was
documented.  ICV/CCV standards were run at appropriate frequencies throughout the 11/5/08
analysis series, and all reported recoveries were acceptable (QC 90-110%).

Turbidity analyses were performed on 10/29/08.  A blank and three check standards (5.5 NTU, 51
NTU, and 550 NTU) were run on this date, according to the bench sheet.  All check standard
responses were within the acceptable ranges documented on the bench sheet.

Blanks:  Initial and continuing calibration blanks (ICB/CCBs) were run at the appropriate
frequencies for chloride, bromide, nitrate, sulfate, COD, ammonia, TKN, TOC, and phenolics. Based
on the summary forms provided for review, no contamination was detected above the PQLs in any
of the calibration blanks that bracketed the site samples.  

Results for method blanks analyzed with the site samples were reported on summary forms for all
analysis parameters except turbidity.  No contamination was reported above the PQLs in any of
these method blanks.

One equipment blank (EB-1) was submitted to the laboratory with the ground water samples and
analyzed for all parameters.  No contamination was reported above the PQLs in EB-1.

Laboratory Control Samples (LCSs): Results for LCS or LCS/LCSD analyses associated with the
site samples were reported on summary forms for all analysis parameters except turbidity.
Acceptable recoveries were reported for Hardness (99%; QC 80-120%); Anions (90% to 102%; QC
85-115%); TDS (102%; QC 90-110%); COD (107%; QC 90-110%); Ammonia (98%; QC 90-
110%); TKN (97%; QC 80-120%); TOC (100%; QC 90-110%); BOD (99% and 100%; QC 85-
115%); Alkalinity (96%; QC 90-110%); and Phenolics (91%; QC 85-115%).
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An unacceptable LCS recovery (73%) was reported for bromide in the LCS analyzed on 10/29/08.
Since no samples for bromide were reported from the analyses performed on this date, no action was
warranted.

Duplicate Analysis:  Unspiked duplicate analysis of MW-3D was performed for TDS, BOD,
Alkalinity only.  Paired results for TDS (0 relative percent difference [RPD]; QC <20 RPD) and
Alkalinity (1 RPD; QC<10 RPD) showed excellent reproducibility.  BOD was not detected above
the PQL in either analysis, therefore no quantitative evaluation of precision could be made using
these data.

MW-3D was analyzed in triplicate for turbidity.  Bench sheet entries (MW-3D, MW-3D/MS, and
MW-3D/MSD) suggest that this sample was prepared as a matrix spike/matrix spike duplicate
(MS/MSD) pair; on request, the laboratory confirmed that no spikes were performed.  RPDs
reported on the bench sheet for MW-3D compared to MW-3D/MS (4.4 RPD) and compared to MW-
3D/MSD (14 RPD) were acceptable (QC<20 RPD).  The evaluator-calculated percent relative
standard deviation among the three analyses of this sample was also acceptable (7.1 %RSD) based
on professional judgment.

Matrix Spike Analysis: Matrix spike/matrix spike duplicate (MS/MSD) analyses of MW-3D were
performed for hardness, anions, COD, ammonia, TKN, TOC, and phenolics. Acceptable recoveries
were reported for hardness (98% and 108%; QC 75-125%), chloride (73% to 79%; QC 50-125%),
bromide (93% and 92%; QC 50-108%); nitrate (89% and 88%; QC 69-113%); sulfate (97% for both;
QC 75-125%); COD (99% for both; QC 60-140%); Ammonia (97% for both ; QC 60-140%); TKN
(99% and 81%; QC 60-140%); TOC (90% and 85%; QC 75-125%); and phenolics (91% and 97%;
QC 75-125%).  All paired spiked concentrations showed acceptable precision (0-12 relative percent
difference [RPD]; QC <10-20 RPD).

Field Duplicates: Sample MW-8 was identified as a field duplicate of MW-6D. Positive paired
results for all target analytes showed very good reproducibility (0-13 RPD; QC #100 RPD based on
professional judgment).  

Nitrate, sulfate, and phenolics were not detected above the PQLs in either sample, therefore no
quantitative evaluation of precision could be made for these parameters using these data.

Sample Results:  Sample results were appropriately reported by the laboratory on Analytical Results
forms. All sample-specific PQLs were adjusted to reflect sample dilution factors where applicable;
all unadjusted PQLs are greater than or equal to the lowest initial calibration standard analyzed in
support of the analyses, which is acceptable.  
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Results for chloride in the original analyses (2-fold and 5-fold dilutions) of MW-7D, MW-6D, MW-
8, MW-3D, and MW-2D exceeded the upper limit of the calibration range and were qualified as
estimated (J) on this basis; the “E” qualifiers applied to these results by the laboratory were
removed.  All of these samples were re-analyzed at higher dilutions (5-fold and 10-fold dilutions),
and acceptable results were obtained in all cases.  Based on professional judgment, results for
chloride in these samples should be taken from the more diluted analyses. The Analytical Results
forms in Attachment A for the original anion analyses have been hybridized to reflect the evaluator-
recommended results for chloride, and the Analytical Results forms for the more diluted re-analyses
have been marked “Do Not Use” for clarity.

The laboratory-reported result for turbidity in MW-2D was not consistent with the evaluator’s
interpretation of the information on the bench sheet.  On request, the laboratory reviewed the
turbidity data and determined that this result was incorrectly reported.  A corrected analytical results
form for this sample analysis was provided, and no further action by the evaluator was required. 

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables.  The COC record provided for review included all
reported samples and was properly completed with the following exception:

• The samples were properly relinquished by the sampler and received by Bonnie
Kinner on 10/28/08.  However, they were relinquished again on 10/28/08 with no
accompanying signature.  The next “Received by” and “Relinquished by” signatures
match, and are followed by the laboratory’s “Received by” signature, also on
10/28/08.  The traceability of this set of samples is compromised by the missing
signature, as it is not clear in whose custody the samples were maintained at all times
prior to their arrival at the laboratory.

This documentation issue could be problematic if the data were used for litigation.

A subcontract COC record, documenting transfer of the samples for turbidity analysis to LSL
Central, was included in the data package and was properly completed.

A corrected laboratory report for turbidity was provided via email on 9/11/09; a copy of this re-
submission is included in Attachment B to this report.  Specific pages that should be replaced in the
data package are page 1736 (the laboratory bench sheet for turbidity) and pages 168 and 1734
(analytical results forms for turbidity in MW-2D).  
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Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/hrs
09048\0810178 Wet Chem



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 0810178

Wet Chemistry Parameters in Ground Water Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.





























































































































































ATTACHMENT B

RESUBMITTED LABORATORY REPORT FOR TURBIDITY
LSL Order No. 0810178

Wet Chemistry Parameters in Ground Water Samples





















September 14, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0904158: Metals in Ground Water
Samples

Dear Mr. Schott:

I have completed my evaluation of the inorganics analysis data prepared by Life Science
Laboratories (LSL) in Syracuse, New York, for two ground water samples and one equipment blank
(EB) from the Binghamton Plaza KMart Site.  The results were reported in a single data package
under LSL Order No. 0904158, which was received by Trillium for review on July 25, 2009, with
requested corrections provided on September 11, 2009. The following samples were reported:

MW-6S MW-8S EB-1

Analyses for total metals in all samples were performed according to EPA Methods
6010B/7470A.  My evaluation was based on the specifications of the project-specific Quality
Assurance Project Plan (QAPP, 2/15/06), the referenced methods, and, to the extent applicable, the
EPA Region II Standard Operating Procedure (SOP) for Validation of Metals by CLP ILM05.3
(HW-2, Revision 13, 9/06) and the USEPA National Functional Guidelines (NFG) for Inorganic
Data Review (EPA 540/R-04/004, 10/04). Qualifiers consistent with those defined in the Region II
SOP were applied as necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory, was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.

Based on the evaluation, the following qualifiers were applied:

• The result for sodium in EB-1 was qualified as less than the reported value (U) based
on contamination in the associated method blank. 
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• Results for manganese in MW-6S and MW-8S were qualified as estimated (J)
because they exceeded the linear range of the instrument.  Valid results for
manganese are available from the diluted re-analyses of both samples.

Both “E” qualifiers applied by the laboratory were removed by the evaluator.  “J” qualifiers
applied by the laboratory to sample results that are less than the sample-specific PQL were not
removed.

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Two Analytical Results forms were provided by the laboratory for MW-6S and MW-8S,
reflecting the two analyses (original and diluted) performed for each of these samples.  Based on the
data review, results for manganese only should be taken from the diluted analyses; all other target
analyte results should be taken from the undiluted analyses. In Attachment A, the Analytical Results
forms for the undiluted analyses have been “hybridized” to reflect the recommended results for each
sample.  The results forms for the analyses that are not recommended for use have been marked “Do
Not Use” for clarity.

Both the MDL and the PQL for each target analyte were specified on the laboratory’s
Analytical Results forms.  For this analytical method, there is no technical reason not to consider
the MDLs as the “less than” values associated with non-detect results, except where specified
otherwise.

Details regarding the review and evaluation of these data are discussed below:

Holding Times, Preservation and Sample Integrity: A copy of the applicable chain of custody
(COC) record was included in the data package, documenting a sample collection date of 4/23/09
for the reported samples.  Preservation of the samples was not noted, but an acceptable (QC <10EC)
cooler temperature of 2.8EC was recorded on the COC and reported in the laboratory’s narrative,
and  acceptable sample pHs (pH<2) for all samples were reported in the laboratory’s narrative and
on the sample receipt checklist. 

All samples were analyzed well within the applicable holding times (28 days for mercury, 180 days
for all other metals).

Calibrations: Based on the analysis dates and times provided on the summary forms and analysis
logs, initial and continuing calibration verification (ICV/CCV) standards were run at appropriate
frequencies throughout the ICP (inductively coupled plasma) and CVAA (cold vapor atomic
absorption) analysis series during which the samples in this data set were analyzed.  All ICV/CCV
recoveries documented on the summary forms were acceptable (QC 90-110%).



Mr. Doug Schott
Evaluation of LSL No. 0904158: Metals in Ground Water Samples
September 14, 2009
Page 3 of 5                                                                                                                           

“CRI” or “CRA”standards, containing each target analyte at a concentration equal to or near the
PQL, were analyzed at the beginning of each analysis sequence. Recoveries for all target analytes
were acceptable (88% to 120%; QC 70-130%) in the reported CRI/CRA standards.

Blanks: Laboratory calibration blanks and method blanks were prepared and analyzed at the proper
frequencies for all target analytes.  No target analytes were reported above the PQLs in any of the
calibration blanks, or in the method blank associated with the mercury analyses (MB-9317). Sodium
was reported at 0.0982 mg/L in the method blank associated with the ICP metals (MB-9346).  The
result for sodium in EB-1, which was less than five times the concentration in MB-9346, was
qualified as less than the reported value (U) on this basis.

One equipment blank (EB-1) was submitted to the laboratory with the samples in this data set.  After
qualifications based on laboratory blank contamination, calcium (0.13 mg/L), iron (0.013 mg/L), and
manganese (0.0021 mg/L) were reported in EB-1. Results for calcium, iron, and manganese in both
ground water samples were greater than five times these blank concentrations; therefore, no
qualifiers were necessary based on the contamination reported in EB-1.

Interference Check Samples:  Results for two interference check sample pairs, run at the beginning
and end of the ICP analysis series, were reported. Acceptable recoveries (88% to 103%;QC 80-
120%) were reported for all target analytes in these quality control analyses.

Laboratory Control Samples (LCSs): Results for an LCS associated with the ICP metals analyses
(LCS-9346) and an LCS associated with the mercury analyses (LCS-9317) were reported in the data
package.  Acceptable recoveries (97% to 104%; Lab QC 85-115%) were reported for all target
analytes in these LCS analyses.

Duplicate Analysis: Laboratory duplicate analysis results were not reported.

Matrix Spike (MS) Analysis: No sample from this data set was prepared and analyzed as an
MS/MSD pair.

Acceptable post-digestion spike results were reported for all target analytes in MW-8S (80% to
100%; QC 75-125%) except for calcium (19%), iron (0%), and manganese (0%).  The unspiked
concentrations of all three analytes (320 mg/L, 66 mg/L, and 14 mg/L, respectively) were much
greater than the spike amounts added (10 mg/L, 1 mg/L, and 0.2 mg/L, respectively).  Accurate
recovery would not be expected under these conditions, and no action was warranted by the
evaluator.

A post-digestion spike was also performed on the 2-fold diluted analysis of MW-8S, with results
reported for manganese and selenium only.  An acceptable recovery was reported for selenium
(96%), but the recovery for manganese was still unacceptably low (31%).  For the same reason noted
above, no action was warranted by the evaluator.
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Serial Dilution: Serial dilution analysis was performed on all target analytes in MW-8S and for
manganese and selenium only in the 2-fold diluted analysis of MW-8S.  Percent differences (%Ds)
between the diluted (or, more diluted) and undiluted (or, less diluted) sample results for all target
analytes in which the undiluted (or, less diluted) sample concentration was greater than 50xMDL
were acceptable (QC <10%).

Sample Results: Sample results were appropriately reported by the laboratory on Analytical Results
forms.  MDLs established for all ICP target analytes in water matrices  (10/8/08) and for mercury
in water matrices (10/29/08) were documented in the data package.  All of the documented MDLs
are consistent with the MDLs reported by the laboratory on the sample Analysis Results forms.  All
sample-specific MDLs and PQLs were adjusted to reflect sample the 2-fold dilution factor
applicable to the re-analyses of MW-6S and MW-8S; no other adjustments were necessary for these
samples. 

Concentrations of manganese in the undiluted analyses of MW-6S and MW-8S exceeded the
instrument linear range and were qualified as estimated (J); the “E” qualifiers applied by the
laboratory were removed.  Both samples were re-analyzed at 2-fold dilutions, and responses within
the linear range were obtained in both cases.  The results for manganese only should be taken from
the diluted analyses; all other target analyte results should be taken from the original analyses.

Two Analytical Results forms were provided by the laboratory for MW-6S and MW-8S, reflecting
the two analyses (original and diluted) performed for each of these samples.  Based on the data
review, results for manganese only should be taken from the diluted analyses; all other target analyte
results should be taken from the undiluted analyses. In Attachment A, the Analytical Results forms
for the undiluted analyses have been “hybridized” to reflect the recommended results for each
sample.  The results forms for the analyses that are not recommended for use have been marked “Do
Not Use” for clarity.

Both the MDL and the PQL for each target analyte were specified on the laboratory’s Analytical
Results forms.  For this analytical method, there is no technical reason not to consider the MDLs as
the “less than” values associated with non-detect results, except where specified otherwise.

The laboratory applied “J” qualifiers to sample results that were less than the PQL but greater than
the MDL.  These qualifiers were not removed.

Field Duplicates: MW-8S was identified as a field duplicate of MW-6S.  Reproducibility between
paired positive results was acceptable (QC#100 RPD based on professional judgment) for all target
metals (0 RPD to 70 RPD). 

Mercury was detected at a very low concentration in MW-6S (0.000051 mg/L), but was not found
above the MDL in MW-8S (0.000050 mg/L).  Because the positive result is so close to the MDL,
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these results actually show acceptable reproducibility; based on professional judgment, no action
was warranted.

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables except that the “Sample Data Summary Package” did not
contain copies of the Quality Control summary forms.  Since these forms were available elsewhere
in the data package, no action was taken by the evaluator.

The COC record provided for review included all reported samples and was properly completed. 

According to the Form 12 (ICP Linear Ranges) provided in the data package received for review,
the upper limit of the linear range for manganese was 50,000 µg/L.  However, the manganese
concentrations that triggered diluted re-analyses were only 13,000 µg/L and 14,000 µg/L.  On
request, the laboratory looked into this discrepancy and determined that the Form 12 in the data
package was incorrect: the actual linear range limit for manganese is 10,000 µg/L.  A corrected copy
of this form (page 576 in the data package) was provided via email on 9/11/09, and is included in
Attachment B to this report.

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/ekd
09048\0904158Metals



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 0904158

Metals in Ground Water Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.
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September 9, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0904158: Semivolatile Organic
Compounds in Ground Water Samples

Dear Mr. Schott:

I have completed my evaluation of the semivolatile organics analysis data prepared by Life
Science Laboratories (LSL) in Syracuse, New York, for one ground water sample and one
equipment blank (EB) from the Binghamton Plaza KMart Site.  The results were reported in a single
data package under LSL Order No. 0904158, which was received by Trillium for review on July 25,
2009. The following samples were reported:

MW-6S EB-1

Analyses were performed according to EPA Method 8270C (SW-846, Third Edition, Update
III and New York State Department of Environmental Conservation Analytical Services Protocol
[NYSDEC ASP], June 2000).  My evaluation was based on the specifications of the project-specific
Quality Assurance Project Plan (QAPP, 2/15/06), the referenced method, and, to the extent
applicable, the EPA Region II Standard Operating Procedure (SOP) for Validating Volatile Organic
Compounds by EPA 8270C (HW-22, Revision 2, 6/01 and the USEPA National Functional
Guidelines (NFG) for Superfund Organic Data Review (EPA 540/R-08/001, 6/08).  Qualifiers
consistent with those defined in the Region II SOP were applied as necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory,  was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.
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Based on the evaluation, the following qualifiers were applied:

• Results for indeno(1,2,3-cd)pyrene in MW-6S and EB-1 were qualified as estimated
(UJ) based on an unacceptably high percent difference value in the associated
continuing calibration verification standard.

• The tentatively identified compounds reported at retention times (RTs) 6.14, 6.36,
6.99, and 7.35 minutes in MW-6S and at RTs 6.14, 6.48, 6.98, 7.02, and 7.34
minutes in EB-1 were rejected (R) as laboratory artifacts based on their presence in
the associated method blank.

• The result for bis(2-ethylhexyl)phthalate in MW-6S was qualified as less than the
practical quantitation limit (U) based on contamination in the associated equipment
blank.

• Results for all target analytes quantified using IS#6 (benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, dibenzo(a,h)anthracene, and
benzo(g,h,i)perylene) in the original analysis of MW-6S were qualified as estimated
(UJ) based on an unacceptably low response for the internal standard in this analysis.

“J” qualifiers applied by the laboratory to sample results that are less than the sample-
specific practical quantitation limit (PQL) were not removed by the evaluator.

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Two Analytical Results forms were provided by the laboratory for MW-6S, reflecting the
two analyses (original and diluted) performed for this sample.  Based on professional judgment, the
evaluator recommends that the original analysis results be used preferentially.  In Attachment A, the
Analytical Results forms for the analysis that is not recommended for use has been marked “Do Not
Use” for clarity.

Both method detection limits (MDLs) and PQLs are documented on the Analytical Results
form for each sample analysis.  No standards or quality control samples were analyzed at the MDL
concentrations in association with these samples, while the PQLs are equivalent to or greater than
the low concentration IC standard. Therefore, based on professional judgment, the evaluator
recommends that the data user consider only the PQLs as the “less than” values associated with all
non-detected target analyte results.
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Details regarding the review and evaluation of these data are discussed below.

Holding Times, Preservation, Sample Integrity: A copy of the applicable chain of custody (COC)
record was included in the data package, documenting a sample collection date of 4/23/09 for the
reported samples.  Preservation of the samples was not noted, but an acceptable (QC <10EC) cooler
temperature of 2.8EC was recorded on the COC and reported in the laboratory’s narrative.  

The samples were extracted on 4/27/09, meeting the 7-days from collection holding time for water
samples.  Analyses for semivolatiles were performed on 5/5/09 and 5/7/09, well within 40 days of
extraction.  Therefore, the required holding times were met.

GC/MS Instrument Performance Check: Summary forms were provided for three
decafluorotriphenylphosphine (DFTPP)  instrument performance checks on instrument “MS06 40,”
reflecting all 12-hour periods during which samples, associated standards, and associated quality
control samples were analyzed. Reported relative abundances for all pertinent masses in all three
performance checks were acceptable.

Note: instrument “MS06 04" is also referred to as #6MS40 and MS06 in the data package.  For
simplicity, the MS06 designation is used throughout this report.

Calibration: Summary results for an initial calibration (IC) performed on 5/1/09 were provided
in support of the reported sample analyses.  The IC was comprised of nine standards at
concentrations ranging from 5 µg/mL to 160 µg/mL for most of the target analytes. A second IC was
run for 1,1-biphenyl, acetophenone, caprolactam, benzaldehyde, and atrazine on this date, utilizing
eight standards at concentrations ranging from 5 µg/mL to 160 µg/mL.  Reduced calibration ranges
were established for 2,4-dinitrophenol, 4-nitrophenol, and pentachlorophenol (the two lowest
standards were excluded) and for hexachlorocyclopentadiene, 2,4,5-trichlorophenol, and 4,6-dinitro-
2-methylphenol (the lowest standard was excluded).

Reported average relative response factors (RRFs) were acceptable (Region II SOP QC $0.05) and
percent relative standard deviation (%RSD) values were less than the method-specified maximum
acceptance criterion of 15% for all project-specific target analytes.

Summary forms were provided for two continuing calibration verification (CCV) standards, run on
5/5/09 at 07:38 and 5/7/09 at 09:30. RRFs were acceptable for all target analytes in these CCV
standards.  Reported percent differences (%D, CCV RRF compared to the average RRF from the
associated IC) were less than the maximum acceptance criterion (Region II SOP QC #20%) for all
target analytes except indeno(1,2,3-cd)pyrene (29.1%).  Results for indeno(1,2,3-cd)pyrene in MW-
6S and EB-1 were qualified as estimated (UJ) based on this high %D value, in accordance with the
Region II SOP.
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Blanks:  Results for one method blank associated with the site samples (MB-9323) were provided
in the data package.  No target analytes were found, but six tentatively identified compounds (TICs)
were reported in MB-9323, at retention times (RTs) of 6.14, 6.36, 6.48, 6.98, 7.03, and 7.35 minutes.
TICs reported at RT 6.14, 6.36, 6.99, and 7.35 minutes in MW-6S and at RT 6.14, 6.48, 6.98, 7.02,
and 7.34 minutes in EB-1 were rejected (R) as laboratory artifacts based on their presence in the
associated method blank.

One equipment blank (EB-1) was submitted to the laboratory with the ground water sample.  bis(2-
Ethylhexyl)phthalate was reported in EB-1 at 2.6 µg/L.  The result for bis(2-ethylhexyl)phthalate
in MW-6S was qualified as less than the PQL (U) based on the associated equipment blank
contamination.

Surrogates:  Reported percent recoveries (%Rs) for all six surrogate compounds were within the
laboratory-specified acceptance limits found on the summary forms for all reported analyses.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): No sample from this data set was prepared and
analyzed as an MS/MSD pair.

Laboratory Control Samples: Results for one  laboratory control sample/laboratory control sample
duplicate (LCS/LCSD-9323) associated with the ground water sample were reported.  The summary
forms indicate final spiked concentrations of 50 µg/L for all target analytes.  Reported recoveries
(41% to 120%) and relative percent differences (RPDs) between paired spike concentrations (1-8
RPD) were within the analyte-specific, laboratory-specified acceptance limits for all target analytes.

Field Duplicate: No field duplicate pair was submitted for semivolatiles analysis.

Internal Standard (IS) Responses: Acceptable IS area responses (QC 50-200% of the area in the
associated CC) and RTs were reported for all reported analyses with the exception of IS#6 in MW-
6S (35%).  MW-6S was rerun at a 10-fold dilution, and the response for IS#6 was acceptable (88%)
in the diluted analysis.  Results for all target analytes quantified using IS#6 (benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene)  in the
original analysis of MW-6S were qualified as estimated (UJ) based on the unacceptably low IS
response. 

Sample Results:  Results for the water samples were reported on Analytical Results forms.  Sample-
specific PQLs and MDLs were adjusted to reflect all applicable preparation details.

Documentation of MDLs established on MS06 in February-March 2006 for water matrices was
provided in the data package.  All calculated MDLs were less than or equal to the laboratory-
reported MDLs found on the Analytical Results forms.
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Twenty non-target analyte peaks were library-searched and reported in MW-6S and five TICs were
reported in EB-1.  All TIC results were appropriately qualified as estimated (J) by the laboratory;
where a specific compound identification was assigned, that TIC was also appropriately qualified
“N.” As previously discussed, four TICs in MW-6S and all five TICs in EB-1 were rejected based
on the presence of these peaks in the associated method blank.

A peak pattern suggesting the presence of a petroleum product was visible in the MW-6S
chromatogram.  These non-target sample components may have contributed to the poor response
for IS#6 noted previously in this report.  As a result, the laboratory reran MW-6S at a dilution even
though no analyte responses exceeded the calibration range.  Although the IS response was
improved in the diluted re-analysis, all of the target analytes detected in the original analysis were
diluted out. Therefore, based on professional judgment, the evaluator recommends that the original
analysis results for MW-6S be used preferentially; the Analytical Results form for the analysis
results that should not be used has been marked “Do Not Use” for clarity.

Reported positive sample results that were less than the PQL but greater than the MDL were
qualified as “J” by the laboratory. These qualifiers were not removed by the evaluator except where
superceded by an evaluator-applied qualifier.

Both MDLs and PQLs are documented on the Analytical Results form for each sample analysis.  No
standards or quality control samples were analyzed at the MDL concentrations in association with
these samples, while the PQLs are equivalent to or greater than the low concentration IC standard.
Therefore, based on professional judgment, the evaluator recommends that the data user consider
only the PQLs as the “less than” values associated with all non-detected target analyte results.

Documentation:  The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables except that the “Sample Data Summary Package” did not
contain copies of the Quality Control summary forms.  Since these forms were available in the raw
data package for each analysis parameter, no action was taken by the evaluator.

The COC record provided for review included all reported samples and was properly completed. 

In the summary portion of the raw data package, the first page of the IS summary form for the
analyses performed on 5/5/09 is missing.  A complete copy of the 2-page form is available in the
main portion of the data package (pages 435-436); a copy of page 435 was inserted into the data
package as page 293A by the evaluator and no further action was taken.
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Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/das
09048\0904158SVOC



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 0904158

Semivolatile Organic Compounds in Ground Water Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification.”

JN - The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.

























 

September 9, 2009 

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0904158: Total Organic Carbon in
Ground Water Samples

Dear Mr. Schott:

I have completed my evaluation of the total organic carbon (TOC) data prepared by Life
Science Laboratories (LSL) in Syracuse, New York, for two ground water samples and one
equipment blank (EB) from the Binghamton Plaza KMart Site.  The results were reported in a single
data package under LSL Order No. 0904158, which was received by Trillium for review on July 25,
2009. The following samples were reported:

MW-6S MW-8S EB-1

Analyses were performed according to Method SM 5310B, as referenced in New York State
Department of Environmental Conservation Analytical Services Protocol, June 2000.  My evaluation
was based on the specifications of the project-specific Quality Assurance Project Plan (QAPP,
2/15/06), the referenced method, and, to the extent applicable, the EPA Region II Standard
Operating Procedure (SOP) for Validation of Metals by CLP ILM05.3 (HW-2, Revision 13, 9/06)
and the USEPA National Functional Guidelines (NFG) for Inorganic Data Review (EPA 540/R-
04/004, 10/04). Qualifiers consistent with those defined in the Region II SOP were applied as
necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory, was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.

Based on the evaluation, the following qualifiers were applied:
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• Results for TOC in the undiluted analyses of MW-6S and MW-8S were qualified as
estimated (J) because they exceeded the upper limit of the calibration range.  

All “E” qualifiers applied by the laboratory were removed by the evaluator. 

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Two Analytical Results forms were provided by the laboratory for MW-6S and MW-8S,
reflecting the original and diluted re-analyses performed for these samples.  For both samples, the
diluted analysis results were determined to be the most technically valid results available and are
the only results that should be used.  In Attachment A, the Analytical Results forms for the undiluted
analyses, which should not be used, have been marked “Do Not Use” for clarity.

Details regarding the review and evaluation of these data are discussed below:
 
Holding Times, Preservation and Sample Integrity:  A copy of the applicable chain of custody
(COC) record was included in the data package, documenting a sample collection date of 4/23/09
for the reported samples.  Preservation of the samples was not noted, but an acceptable (QC <10EC)
cooler temperature of 2.8EC was recorded on the COC and reported in the laboratory’s narrative.

All sample analyses for TOC were performed within the 28-day holding time required for this
parameter.

Calibrations:  TOC analyses were performed in a single analysis series on 5/6/09.  An initial
calibration with an acceptable reported correlation coefficient (>0.995) was run at the start of this
series, incorporating a blank and three standards at concentrations ranging from 1 mg/L to 20 mg/L.
Based on the run log, ICV/CCV standards were run at appropriate frequencies throughout the
analysis series, and all reported recoveries were acceptable (QC 90-110%).

Blanks:  Initial and continuing calibration blanks (ICB/CCBs) were run at the appropriate
frequencies throughout the TOC analysis series.  Based on the summary forms provided for review,
no contamination was detected above the PQLs in any of the calibration blanks that bracketed the
site samples.  

One equipment blank (EB-1) was submitted to the laboratory with the ground water samples and
analyzed for all parameters.  TOC was not reported above the PQL in EB-1.

Laboratory Control Samples (LCSs): Results for an LCS analysis associated with the site samples
were reported in the data package.  An acceptable recovery was reported (99%; QC 90-110%).
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Duplicate Analysis: No unspiked duplicate analysis results were reported.

Matrix Spike Analysis: No sample from this data set was analyzed as an MS/MSD pair.

Field Duplicates: Sample MW-8S was identified as a field duplicate of MW-6S. Positive paired
results showed very good reproducibility (16 relative percent difference [RPD]; QC #100 RPD
based on professional judgment).  

Sample Results:  Sample results were appropriately reported by the laboratory on Analytical Results
forms. All sample-specific PQLs were adjusted to reflect sample dilution factors where applicable;
the unadjusted PQLs are equal to the lowest initial calibration standard analyzed in support of the
analyses, which is acceptable. 

Results for TOC in the original, undiluted analyses of MW-6S and MW-8S exceeded the upper limit
of the calibration range and were qualified as estimated (J) on this basis; the “E” qualifiers applied
to these results by the laboratory were removed.  Both samples were re-analyzed at 5-fold dilutions,
and acceptable results were obtained.  Based on professional judgment, results for TOC in these two
samples should be taken from the diluted analyses. The Analytical Results forms in Attachment A
for the original sample analyses have been marked “Do Not Use” for clarity.

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables except that the “Sample Data Summary Package” did not
contain copies of the Quality Control summary forms.  Since these forms were available elsewhere
in the data package, no action was taken by the evaluator.

The COC record provided for review included all reported samples and was properly completed. 

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/pac
09048\0904158 TOC



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 0904158

Total Organic Carbon in Ground Water Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.
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Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0904158: Volatile Organic
Compounds in Ground Water Samples

Dear Mr. Schott:

I have completed my evaluation of the volatile organics analysis data prepared by Life
Science Laboratories (LSL) in Syracuse, New York, for two ground water samples, one equipment
blank (EB), and one trip blank (TB) from the Binghamton Plaza KMart Site.  The results were
reported in a single data package under LSL Order No. 0904158, which was received by Trillium
for review on July 25, 2009. The following samples were reported:

MW-6S MW-8S EB-1 Trip Blank

Analyses were performed according to EPA Method  8260B (SW-846, Third Edition, Update
III and New York State Department of Environmental Conservation Analytical Services Protocol
[NYSDEC ASP] June 2000). My evaluation was based on the specifications of the project-specific
Quality Assurance Project Plan (QAPP, 2/15/06), the referenced method, and, to the extent
applicable, the EPA Region II Standard Operating Procedure (SOP) for Validating Volatile Organic
Compounds by EPA 8260B (HW-24, Revision 2, 10/06), and the USEPA National Functional
Guidelines (NFG) for Superfund Organic Data Review (EPA 540/R-08/001, 6/08).  Qualifiers
consistent with those defined in the Region II SOP were applied as necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory,  was performed.  Unless otherwise noted in this report, the raw data were
not reviewed as part of this evaluation effort.

Based on the evaluation, the following qualifiers were applied:

• Results for acetone in EB-1 and Trip Blank were rejected (R) and results for acetone
in MW-6S and MW-8S were qualified as estimated (J) based on unacceptably low
relative response factors for this analyte in the associated calibration standards.
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• Results for 2-butanone, 4-methyl-2-pentanone, and 2-hexanone in all four samples
were qualified as estimated (UJ) based on unacceptably high percent difference
values in the associated continuing calibration verification standard.

• The result for cis-1,2-dichloroethene in MW-6S was qualified as less than the
practical quantitation limit (0.50 U) based on lack of confirmation at a low
concentration in the field duplicate analyses and professional judgment.

“J” qualifiers applied by the laboratory to sample results that are less than the sample-
specific practical quantitation limit (PQL) were not removed except where superceded by evaluator-
applied qualifiers.

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Both method detection limits (MDLs) and PQLs are documented on the Analytical Results
form for each sample analysis.  No standards or quality control samples were analyzed at the MDL
concentrations in association with these samples, while the PQLs are equivalent to or greater than
the low concentration IC standard. Therefore, based on professional judgment, the evaluator
recommends that the data user consider only the PQLs as the “less than” values associated with all
non-detected target analyte results.

Details regarding the review and evaluation of these data are discussed below.

Holding Times, Preservation, Sample Integrity: A copy of the applicable chain of custody (COC)
record was included in the data package, documenting a sample collection date of 4/23/09 for the
reported samples.  Preservation of the samples was not noted, but an acceptable (QC <10EC) cooler
temperature of 2.8EC was recorded on the COC and reported in the laboratory’s narrative.  

Acidification of the samples submitted for volatiles analysis with hydrochloric acid was also not
recorded on the COC.  However, acceptable (pH<2) sample pHs for the ground water samples were
reported in the laboratory’s narrative and documented on the run logs.

The samples were analyzed for volatiles on 4/28/09, which is within the 14-day technical holding
time specified by EPA Region II for acidified water samples.  Therefore, the required holding time
was met.

GC/MS Instrument Performance Check: Summary forms were provided for two
bromofluorobenzene (BFB) instrument performance checks on instrument “MS04 73,” reflecting
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both 12-hour periods during which samples, associated standards, and associated quality control
samples were analyzed. Reported relative abundances for all pertinent masses in both performance
checks were acceptable.

Note: instrument “MS04 73" is also referred to as #4MS73 and MS04 in the data package.  For
simplicity, the MS04 designation is used throughout this report.

Calibration: Summary results for an initial calibration (IC) performed on 4/23/09 were provided
in support of the reported sample analyses.  The IC was comprised of seven standards at
concentrations of 0.5, 1.0, 2.0, 10, 20, 30, and 40 ppb, establishing a calibration range of 0.5 ppb to
40 ppb for most target analytes. The ketones (acetone, 2-butanone, 4-methyl-2-pentanone, and 2-
hexanone) were calibrated at twice the concentrations listed above.

Reported average relative response factors (RRFs) were acceptable (Region II SOP QC $0.05) for
all project-specific target analytes except acetone (0.035).  Results for acetone in EB-1 and Trip
Blank were rejected (R) and results for acetone in MW-6S and MW-8S were qualified as estimated
(J) based on this unacceptably low RRF.

Percent relative standard deviations (%RSDs) exceeded the method-specified maximum acceptance
criterion of 15% for dichlorodifluoromethane (28.1%), 2-hexanone (18.9%), and bromoform
(21.9%).  Linear regressions were used to establish the calibration for these three analytes, and
acceptable (>0.99) correlation coefficients were reported in all cases.   Therefore, no qualifiers were
warranted based on the high %RSDs.

A summary form was provided for one continuing calibration verification (CCV) standard run on
4/28/09 at 11:26.  RRFs were acceptable for all target analytes except acetone (0.042).  Results for
acetone were previously qualified based on a similar response in the IC, and no additional action was
necessary.

Reported percent differences (%D, comparison of the CCV RRF to the average RRF from the
associated IC) and percent drifts (also %D, comparison of measured CCV concentration based on
the applicable linear regression to the true value) were less than the method-specified acceptance
criterion (20%) except for 2-butanone (26.4%), 4-methyl-2-pentanone (24.4%), and 2-hexanone
(27.7%).  Results for 2-butanone, 4-methyl-2-pentanone, and 2-hexanone in all four samples were
qualified as estimated (UJ) on this basis.

Blanks:  Results for one method blank (MB-17159) associated with the water sample analyses were
provided in the data package. No target analytes or tentatively identified compounds (TICs) were
detected in MB-17159.
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One equipment blank (EB-1) and one trip blank (Trip Blank) were submitted to the laboratory with
this data set.   No target analytes or TICs were detected in either of these field-submitted blanks.

Surrogates:  Reported percent recoveries (%Rs) of the three surrogate compounds used for these
analyses were within the acceptance limits found on the summary form for all reported analyses.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): No sample from this data set was analyzed as
an MS/MSD pair.

Laboratory Control Samples:  Results for one laboratory control sample/laboratory control sample
duplicate pair (LCS/LCSD-17159) associated with the water samples were reported.  The summary
forms indicate final spiked concentrations of 10/20 µg/L for each target analyte.  Reported
recoveries (75% to 120%) and relative percent differences (RPDs) between paired spiked
concentrations (0-11 RPD) were within the laboratory-specified, analyte-specific acceptance limits
in this LCS/LCSD pair.

Field Duplicate: MW-8S was identified as a field duplicate of MW-6S.  Paired positive results for
acetone (8 RPD), carbon disulfide (43 RPD), methyl tert butyl ether (2 RPD), cyclohexane (4 RPD),
benzene (0 RPD), and chlorobenzene (0 RPD) demonstrated very good reproducibility (QC <100
RPD based on professional judgment).  cis-1,2-Dichloroethene was reported at a concentration
equivalent to the MDL in MW-6S (0.10 µg/L) but was not confirmed in MW-8S.  Based on this lack
of confirmation at a low concentration and professional judgment, the result for cis-1,2-
dichloroethene in MW-6S was qualified as less than the PQL (0.50 U).

Internal Standard (IS) Responses: Acceptable area responses and RTs for all three IS compounds
were reported for all reported sample analyses. 

Sample Results:  Results for the water samples were reported on “Analytical Results” forms.
Documentation of MDLs established on MS04 in January-February 2006 for water matrix analyses
was provided in the data package.  All calculated MDLs were less than or equal to the laboratory-
reported MDLs found on the Analytical Results forms.  No sample-specific adjustments to the
MDLs and PQLs were necessary for any of the samples in this data set.

No TICs were reported in any of the samples in this data set..

Both MDLs and PQLs are documented on the Analytical Results form for each sample analysis.  No
standards or quality control samples were analyzed at the MDL concentrations in association with
these samples, while the PQLs are equivalent to or greater than the low concentration IC standard.
Therefore, based on professional judgment, the evaluator recommends that the data user consider
only the PQLs as the “less than” values associated with all non-detected target analyte results.
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Reported positive sample results that were less than the PQL but greater than the MDL were
qualified as “J” by the laboratory. These qualifiers were not removed except where superceded by
an evaluator-applied qualifier.

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables except that the “Sample Data Summary Package” did not
contain copies of the Quality Control summary forms.  Since these forms were available elsewhere
in the data package, no action was taken by the evaluator.

The COC record provided for review included all reported samples and was properly completed. 

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/das
09048\0904158VOC



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 0904158

Volatile Organic Compounds in Ground Water Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification.”

JN - The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.



























August 25, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0809184: Metals in Sediment
Samples

Dear Mr. Schott:

I have completed my evaluation of the inorganics analysis data prepared by Life Sciences
Laboratories (LSL) in Syracuse, New York, for four sediment samples and one field blank (FB)
from the Binghamton Plaza KMart Site.  The results were reported in a single data package under
LSL Order No. 0809184, which was received by Trillium for review on July 25, 2009. The
following samples were reported:

SED2 SED1 SED5 SED3 FB

Analyses were performed according to EPA Methods 6010B/7471A/7470A.  My evaluation
was based on the specifications of the project-specific Quality Assurance Project Plan (QAPP,
2/15/06), the referenced methods, and, to the extent applicable, the EPA Region II Standard
Operating Procedure (SOP) for Validation of Metals by CLP ILM05.3 (HW-2, Revision 13, 9/06)
and the USEPA National Functional Guidelines (NFG) for Inorganic Data Review (EPA 540/R-
04/004, 10/04). Qualifiers consistent with those defined in the Region II SOP were applied as
necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory, was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.

Based on the evaluation, no qualifiers were applied to the reported results for metals and
mercury in the sediment samples.  The data user is cautioned that, since sodium was detected in the
field blank, the results for sodium in SED2, SED1, SED5, and SED3 may reflect an artifact rather
than a true sample component.  These results were not qualified due to lack of verifiable relevance
of the field blank to the sediment samples.
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“J” qualifiers applied by the laboratory to sample results that are less than the sample-
specific practical quantitation limit (PQL) were not removed except where superceded by evaluator-
applied qualifiers.

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Details regarding the review and evaluation of these data are discussed below:

Holding Times, Preservation and Sample Integrity: A copy of the applicable chain of custody
(COC) record was included in the data package, documenting a sample collection date of 9/25/08
for the sediment samples and 9/26/08 for the FB.  Collection of the FB the day after the samples
were collected severely limits, and very likely eliminates, any relevance it may have had to the
sediment samples.  Closer review of the sample collection logs and/or discussion with the sampling
team is necessary to understand exactly what was done and determine whether the FB has any value
with respect to this data set.

Preservation of the samples with ice was recorded by the sampler, and an acceptable (QC <10EC)
cooler temperature of 3.2EC was recorded on the COC and reported in the laboratory’s narrative.

Acidification of the aqueous field blank (FB) submitted for metals analysis with nitric acid was not
recorded on the COC.  However, an acceptable sample pH (pH<2) for the FB was reported in the
laboratory’s narrative and on the sample receipt checklist.

The samples were analyzed well within the applicable holding times (28 days for mercury, 180 days
for all other metals).

Calibrations: Based on the analysis dates and times provided on the summary forms and analysis
logs, initial and continuing calibration verification (ICV/CCV) standards were run at appropriate
frequencies throughout the single ICP (inductively coupled plasma) and two CVAA (cold vapor
atomic absorption) analysis series during which the samples in this data set were analyzed.  All
ICV/CCV recoveries documented on the summary forms were acceptable (QC 90-110%).

“CRI” or “CRA”standards, containing each target analyte at a concentration equal to or near the
PQL, were analyzed at the beginning of each analysis sequence. Recoveries for all target analytes
were acceptable (84% to 113%; QC 70-130%) in all of the CRI/CRA standards.

Blanks: Laboratory calibration blanks and method blanks were prepared and analyzed at the proper
frequencies for all target analytes.  No target analytes were reported in any of the calibration blanks.
No target analytes were reported in the method blanks associated with the FB (MB-8220 and MB-
8205).  Calcium was reported at 6.3 mg/kg in the ICP method blank associated with the sediments
(MB-8197); no other target analytes were reported in MB-8197 or MB-8201.
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The concentration of calcium in each of the sediment samples was greater than five times the
concentration reported in the associated method blank; therefore, no qualifiers were necessary based
on the contamination reported in both analyses of MB-8197.

One water-matrix field blank (FB) was submitted with the sediment samples in this data set.  Barium
(0.00055 mg/L), calcium (0.16 mg/L), and sodium (0.17 mg/L) were reported in FB. Results for
sodium in SED2, SED1, SED5, and SED3 warrant qualification based on this contamination.
However, since the FB was not collected on the same day as the sediment samples, it’s relevance
to the sediment samples can not be verified.  Therefore, based on professional judgment, no sample
results were qualified.  The data user is cautioned that the results for sodium in the sediment samples
may or may not reflect a true sample component.

Interference Check Samples:  Results for an interference check sample pair run at the beginning
of the ICP analysis series were reported. Acceptable recoveries (QC 80-120%) were reported for all
target analytes in these quality control analyses.

Laboratory Control Samples (LCSs): Results for two water-matrix LCSs and two solid-matrix
LCSs associated with the ICP and mercury analyses were reported in the data package.  Acceptable
recoveries (89% to 106%; Lab QC 85-115%) were reported for all target analytes in all four of these
LCS analyses.

Duplicate Analysis: Laboratory duplicate analysis was not performed on any of the samples in this
data set.

Matrix Spike (MS) Analysis: SED2 was prepared and analyzed as a matrix spike and matrix spike
duplicate pair for all target analytes. Acceptable recoveries were reported for all ICP target analytes
(67% to 106%; Lab QC 60-140%) and for mercury (85% and 87%; Lab QC 27-153%).  Excellent
reproducibility was demonstrated by all paired spike concentrations (0 RPD to 3 RPD; Lab QC #20
RPD for ICP analytes and Lab QC #15 RPD for mercury).

Serial Dilution: Serial dilution analysis was performed on SED2. The percent difference (%D)
between the diluted and undiluted sample results for all target analytes in which the undiluted
sample concentration was greater than 50xMDL was acceptable (QC <10%).

Sample Results: Sample results were appropriately reported by the laboratory on Analytical Results
forms.  MDLs (method detection limits) established for all ICP target analytes on 4/30/08 for water
and on 8/23/07, 9/20/07, and 10/2/07 for soils were documented in the data package.  MDLs
established for mercury on 4/24/08 (soil) and 4/29/08 (water) were also documented in the data
package.  All of the documented MDLs are consistent with the MDLs reported by the laboratory on
the sample Analysis Results forms.  All sample-specific MDLs and PQLs were adjusted to reflect
sample preparation, dilution, and percent solids, as appropriate.
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Both the MDL and the PQL for each target analyte were specified on the laboratory’s Analytical
Results forms.  For this analytical method, there is no technical reason not to consider the MDLs as
the “less than” values associated with non-detect results.

The laboratory applied “J” qualifiers to sample results that were less than the PQL but greater than
the MDL.  These qualifiers were not removed except where superceded by an evaluator-applied
qualifier.

Field Duplicates: SED5 was identified by the client as a field duplicate of SED1.  Reproducibility
between paired positive results was acceptable (QC#100 RPD based on professional judgment) for
all target metals (5 RPD to 23 RPD).

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables. The COC record provided for review included all
reported samples and was properly completed with two exceptions:

• Improper corrections were observed. When necessary, all corrections should be made
by drawing a single line through the error, inserting the correct information, and
initialing and dating the change.

• The samples were properly relinquished by the sampler on 9/26/08 and were
received by Bonnie Kinner on 9/26/08.  However, they were then relinquished again
on 9/26/08 with no accompanying signature.  The next “Received by” and
“Relinquished by” signatures are illegible (but appear to be by the same signer);
these are followed by the laboratory’s “Received by” signature on 9/26/08.  The
traceability of this set of samples is compromised, as it is not clear in whose custody
the samples were maintained at all times prior to their arrival at the laboratory.

These documentation issues could be problematic if the data were to be used for litigation.

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/das
09048\0809184Metals



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 0809184

Metals in Sediment Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.























     

August 25, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0809184: PCBs in Sediment Samples

Dear Mr. Schott:

I have completed my evaluation of the polychlorinated biphenyls (PCBs) analysis data
prepared by Life Sciences Laboratories (LSL) in Syracuse, New York, for four sediment samples
and one field blank (FB) from the Binghamton Plaza KMart Site.  The results were reported in a
single data package under LSL Order No. 0809184, which was received by Trillium for review on
July 25, 2009. The following samples were reported:

SED2 SED1 SED5 SED3 FB

Analyses were performed according to EPA Method 8082 (SW-846, Third Edition, Update
III and New York State Department of Environmental Conservation Analytical Services Protocol
[NYSDEC ASP], June 2000).  My evaluation was based on the specifications of the project-specific
Quality Assurance Project Plan (QAPP, 9/96) and the referenced method, and, to the extent
applicable, the EPA Region II Standard Operating Procedure (SOP) for Validating PCB
Compounds, PCBs by Gas Chromatography SW-846 Method 8082A (HW-45, Revision 1, 10/06)
and the USEPA National Functional Guidelines (NFG) for Superfund Organic Data Review (EPA
540/R-08/001, 6/08).  Qualifiers consistent with those defined in the Region II SOP were applied
as necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory,  was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.

Based on the evaluation, all results for the target Aroclors in the sediment samples and FB
were determined to be valid as reported.  No qualifiers were applied to these data by the evaluator.

Analytical Results forms prepared by the laboratory are included in Attachment A to this
report.  Region II qualifier definitions are provided in this attachment. 



Mr. Doug Schott
Evaluation of LSL No. 0809184 (PCBs in Sediments)
August 25, 2009
Page 2 of 5                                                                                   

Both method detection limits (MDLs) and practical quantitation limits (PQLs) are
documented on the Analytical Results form for each sample analysis.  No standards or quality
control samples were analyzed at the MDL concentrations in association with these samples, while
the PQLs are equivalent to or greater than the low concentration IC standard. Therefore, based on
professional judgment, the evaluator recommends that the data user consider only the PQLs as the
“less than” values associated with all non-detected target analyte results.

Details regarding the review and evaluation of these data are discussed below.

Holding Times, Preservation, Sample Integrity:  A copy of the applicable chain of custody (COC)
record was included in the data package, documenting a sample collection date of 9/25/08 for the
sediment samples and 9/26/08 for the FB.  Collection of the FB the day after the samples were
collected severely limits, and very likely eliminates, any relevance it may have had to the sediment
samples.  Closer review of the sample collection logs and/or discussion with the sampling team is
necessary to understand exactly what was done and determine whether the FB has any value with
respect to this data set.

Preservation of the samples with ice was recorded by the sampler, and an acceptable (QC <10EC)
cooler temperature of 3.2EC was recorded on the COC and reported in the laboratory’s narrative.

The samples were extracted on 9/29/08 and 10/1/08 which meets the 7- or 14-days from collection
holding time for water and soil samples, respectively.  PCB analyses were performed on 9/30/08 and
10/14/08, well within 40 days of extraction. Therefore, the required holding times were met.

Calibration: All analyses were performed on a single gas chromatograph/electron capture detector
(GC/ECD) system identified as GC90.  Since no Aroclors were detected in any of the site samples,
second column confirmation was not required, and analyses from the DB-608 column only were
reported in the data package.

Summary results for an initial calibration (IC) performed on 9/23/08 were provided. A calibration
range of 0.05 ng to 0.50 ng was established using five concentration levels for Aroclor 1016/1260,
Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, and Aroclor 1254.  A six-point IC (0.0024
ng to 0.08 ng) was established for the surrogate compounds, tetrachloro-m-xylene (TCX) and
decachlorobiphenyl (DCB).  

Calibration factors (CFs) were reported for each selected Aroclor peak at each standard
concentration, and reported percent relative standard deviation (%RSD) values were less than the
maximum acceptance limit of 20 percent with the exception of DCB. A linear regression with an
acceptable correlation coefficient (>0.99) was documented for this surrogate peak, and no further
action was warranted.
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Laboratory-established retention time (RT) windows were appropriately documented in the data
package for the selected Aroclor peaks and both surrogate compounds on the DB-608 column.

Analyses of the 0.20 ng concentration of the Aroclor 1016/1260 standard mixture constituted the
continuing calibration (CC) standards that bracketed the site sample analyses. Six of these CC
standards were reported, and percent difference (%D) values for CFs in the CC standards compared
to the average CFs from the IC, as well as percent drift (also %D) values for measured
concentrations in the CC standards compared to the true values, were acceptable (QC<15%) in all
cases. 

Mid-range Aroclor 1242, Aroclor 1248, and Aroclor 1254 standards were analyzed at the end of the
analysis series.  Acceptable %D values (QC <15%) were reported for all of these standards.

The proper analytical sequence was followed for all samples and standards in this data set.

Blanks:  Results for one method blank (MB) associated with the sediment samples and one MB
associated with the field blank were provided in the data package. No Aroclors were reported in
either of these MBs.

One field blank (FB) was submitted to the laboratory with this data set. No Aroclors were reported
in FB.

Surrogates:  Reported percent recoveries (%Rs) for both surrogate compounds were within the
laboratory-specified acceptance limits found on the summary forms for all reported analyses.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): SED2 was prepared and analyzed as an
MS/MSD pair.  Aroclors 1016 and 1260 were added at 114 µg/kg as noted on the summary forms.
Reported %Rs (92% to 101%) and relative percent differences (RPDs) between paired
concentrations (8 RPD and 2 RPD) were within the laboratory-specified acceptance limits for both
Aroclors in these spiked analyses .

Laboratory Control Samples: Results for one laboratory control sample/laboratory control sample
duplicate pair associated with the field blank (LCS/LCSD-8182) were reported in the data package.
Summary forms indicate final spiked concentrations of 0.2 µg/L for Aroclor 1016 and Aroclor 1260.
Reported recoveries (83% to 107%) and RPDs between paired concentrations (16 RPD and 19 RPD)
were acceptable.

Results were reported for one LCS associated with the sediment samples (LCS-8202).  Summary
forms indicate final spiked concentrations of 66.7 µg/kg for Aroclor 1016 and Aroclor 1260.
Reported recoveries (108% and 105%) were within the laboratory-specified acceptance limits in this
LCS analysis.
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Results were also reported for a single matrix spike blank (MSB-8082) extracted with the sediment
samples. The summary form indicates final spiked concentrations of 66.7 µg/kg for Aroclor 1016
and Aroclor 1260.  Reported recoveries (110% and 104%) were acceptable in this spiked analysis.

Field Duplicate: SED5 was identified by the client as a field duplicate of SED1.  No target Aroclors
were reported in either sample; therefore, no quantitative evaluation of precision can be made using
these data.

Sample Results:  Results for the sediment samples and the associated FB were reported on
Analytical Results forms.  Sample-specific PQLs and MDLs were adjusted to reflect all applicable
preparation details and percent moisture values. 

Documentation of MDLs established on GC90 in January-June 2005 for soil and water matrices was
provided in the data package.  “MDL verifications” dated 2/25/08 (water) and 2/20/08 (soil) were
also noted on these forms, although no further information was provided.  The calculated MDLs for
all target Aroclors support the laboratory-reported MDLs found on the Analytical Results forms.

Both MDLs and PQLs are documented on the Analytical Results form for each sample analysis.  No
standards or quality control samples were analyzed at the MDL concentrations in association with
these samples, while the PQLs are equivalent to or greater than the low concentration IC standard.
Therefore, based on professional judgment, the evaluator recommends that the data user consider
only the PQLs as the “less than” values associated with all non-detected target analyte results.

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables. The COC record provided for review included all
reported samples and was properly completed with two exceptions:

• Improper corrections were observed. When necessary, all corrections should be made
by drawing a single line through the error, inserting the correct information, and
initialing and dating the change.

• The samples were properly relinquished by the sampler on 9/26/08 and were
received by Bonnie Kinner on 9/26/08.  However, they were then relinquished again
on 9/26/08 with no accompanying signature.  The next “Received by” and
“Relinquished by” signatures are illegible (but appear to be by the same signer);
these are followed by the laboratory’s “Received by” signature on 9/26/08.  The
traceability of this set of samples is compromised, as it is not clear in whose custody
the samples were maintained at all times prior to their arrival at the laboratory.

These documentation issues could be problematic if the data were to be used for litigation.
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Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/esc
09048\0809184PCB



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 0809184

PCBs in Sediment Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification.”

JN - The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.













     

August 25, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0809184: Semivolatile Organic
Compounds in Sediment Samples

Dear Mr. Schott:

I have completed my evaluation of the semivolatile organics analysis data prepared by Life
Sciences Laboratories (LSL) in Syracuse, New York, for four sediment samples and one field blank
(FB) from the Binghamton Plaza KMart Site.  The results were reported in a single data package
under LSL Order No. 0809184, which was received by Trillium for review on July 25, 2009. The
following samples were reported:

SED2 SED1 SED5 SED3 FB

Throughout this report, the suffix “DL” is used to distinguish a diluted re-analysis (e.g.,
SED1DL) from the original sample analysis (e.g., SED1).

Analyses were performed according to EPA Method 8270C (SW-846, Third Edition, Update
III and New York State Department of Environmental Conservation Analytical Services Protocol
[NYSDEC ASP], June 2000).  My evaluation was based on the specifications of the project-specific
Quality Assurance Project Plan (QAPP, 2/15/06), the referenced method, and, to the extent
applicable, the EPA Region II Standard Operating Procedure (SOP) for Validating Volatile Organic
Compounds by EPA 8270C (HW-22, Revision 2, 6/01 and the USEPA National Functional
Guidelines (NFG) for Superfund Organic Data Review (EPA 540/R-08/001, 6/08).  Qualifiers
consistent with those defined in the Region II SOP were applied as necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory,  was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.
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Based on the evaluation, the following qualifiers were applied:

• Results for 2,4-dinitrophenol in SED1, SED1DL, SED2, SED3, SED3DL, SED5,
and SED5DL were qualified as estimated (UJ) based on high percent difference
values in the associated continuing calibration verification standards and an
unacceptably low recovery for this analyte in the associated laboratory control
sample.

• Results for bis(2-ethylhexyl)phthalate in SED1, SED2, SED3, SED3DL, SED5, and
SED5DL were qualified as less than the reported value or less than the sample-
specific practical quantitation limit (PQL) (U), whichever was greater, based on
contamination in the associated method blank.

• The tentatively identified compounds (TICs) reported at retention time (RT) 6.56 and
8.79 minutes in FB were rejected (R) as artifacts based on the presence of these
peaks in the associated method blank.

• The TICs at approximate RTs of  6.5  and 7.1 minutes in SED2, SED1, SED3, and
SED5 were rejected (R) as artifacts based on the presence of these peaks in the
associated method blank.

• The result for hexachlorocyclopentadiene in SED2 was rejected (R) based on
consistent lack of recovery in the matrix spike analyses.

• The result for hexachloroethane in SED2 was qualified as estimated (UJ) based on
unacceptably low recoveries in both matrix spike analyses and professional
judgment.

• Results for all target analytes quantified using IS#6 (benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, dibenzo(a,h)anthracene, and
benzo(g,h,i)perylene) in SED1, SED5, and SED3 were qualified as estimated (J, UJ)
based on unacceptably low responses for the associated internal standard.  Detected
concentrations may be biased high.

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

“J” qualifiers applied by the laboratory to sample results that are less than the sample-
specific PQL were not removed except where superceded by evaluator-applied qualifiers.
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Two Analytical Results forms were provided by the laboratory for SED1, SED3, and SED5,
reflecting the original and diluted re-analyses performed for these samples.  Based on professional
judgment, the evaluator recommends that the original analysis results be used preferentially for all
three samples.  In Attachment A, the Analytical Results forms for the analyses that are not
recommended for use have been marked “Do Not Use” for clarity.

Both MDLs and PQLs are documented on the Analytical Results form for each sample
analysis.  No standards or quality control samples were analyzed at the MDL concentrations in
association with these samples, while the PQLs are equivalent to or greater than the low
concentration IC standard. Therefore, based on professional judgment, the evaluator recommends
that the data user consider only the PQLs as the “less than” values associated with all non-detected
target analyte results.

Details regarding the review and evaluation of these data are discussed below.

Holding Times, Preservation, Sample Integrity: A copy of the applicable chain of custody (COC)
record was included in the data package, documenting a sample collection date of 9/25/08 for the
sediment samples and 9/26/08 for the FB.  Collection of the FB the day after the samples were
collected severely limits, and very likely eliminates, any relevance it may have had to the sediment
samples.  Closer review of the sample collection logs and/or discussion with the sampling team is
necessary to understand exactly what was done and determine whether the FB has any value with
respect to this data set.

Preservation of the samples with ice was recorded by the sampler, and an acceptable (QC <10EC)
cooler temperature of 3.2EC was recorded on the COC and reported in the laboratory’s narrative.

The FB was extracted on 9/29/08 and the sediment samples were extracted on 9/30/08.  Both dates
meet the 7- or 14-days from collection holding time for water and solid samples, respectively.
Analyses for semivolatiles were performed on 10/3/08, 10/7/08, and 10/8/08, well within 40 days
of extraction.  Therefore, the required holding times were met.

GC/MS Instrument Performance Check: Summary forms were provided for four
decafluorotriphenylphosphine (DFTPP)  instrument performance checks on instrument “MS05 26,”
reflecting all 12-hour periods during which samples, associated standards, and associated quality
control samples were analyzed. Reported relative abundances for all pertinent masses in all four
performance checks were acceptable.

Note: instrument “MS05 26" is also referred to as #5MS26 and MS05 in the data package.  For
simplicity, the MS05 designation is used throughout this report.
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Calibration: Summary results for an initial calibration (IC) performed on instrument MS05 on
9/18/08 were provided in support of the reported sample analyses.  The IC was comprised of nine
standards at concentrations ranging from 5 µg/mL to 160 µg/mL for most of the target analytes. A
second IC was run on the same date for 1,1-biphenyl, acetophenone, caprolactam, benzaldehyde,
and atrazine, utilizing eight standards at concentrations ranging from 5 µg/mL to 160 µg/mL.  

Reported average relative response factors (RRFs) were acceptable (Region II SOP QC $0.05) and
percent relative standard deviation (%RSD) values were less than the method-specified maximum
acceptance criterion of 15% for all project-specific target analytes in the reported ICs.

Summary forms were provided for three continuing calibration verification (CCV) standards
associated with the sample analyses. RRFs were acceptable for all target analytes in all three CCV
standards.  Reported percent differences (%D, CCV RRF compared to the average RRF from the
associated IC) were less than the maximum acceptance criterion (Region II SOP QC #20%) except
for 2,4-dinitrophenol in the 10/7/08 CCV (36.3%) and the 10/8/08 CCV (21.8%).

Results for 2,4-dinitrophenol in SED1, SED1DL, SED2, SED3, SED3DL, SED5, and SED5DL were
qualified as estimated (UJ) based on these high %D values, in accordance with the Region II SOP.
Both CCV responses reflect a loss of sensitivity relative to the IC.

Blanks:  Results for one method blank associated with FB (MB-8198) and one method blank
associated with the sediment samples (MB-8180) were provided in the data package. bis(2-
Ethylhexyl)phthalate (97 µg/kg) was detected in MB-8198. Results for bis(2-ethylhexyl)phthalate
in SED1, SED2, SED3, SED3DL, SED5, and SED5DL were qualified as less than the reported value
or less than the sample-specific PQL (U), whichever was greater, based on this blank contamination.
No target analytes were detected in MB-8180.

Two tentatively identified compounds (TICs) at retention times (RTs) of  6.57 and 8.79 minutes
were reported in MB-8180.  The TICs reported at RT 6.56 and 8.79 minutes in FB were rejected (R)
as artifacts based on the presence of these peaks in the associated MB.

Two TICs were reported in MB-8198, at RTs of 6.52 and 7.04 minutes.  Both of these peaks were
also reported in each of the four sediment samples.  Therefore, the TICs at approximate RTs of  6.5
and 7.1 minutes in SED2, SED1, SED3, and SED5 were rejected (R) as artifacts based on the
presence of these peaks in the associated MB.

“B” qualifiers were applied by the laboratory to the sample results to indicate those TICs that were
also found in the MBs; these qualifiers were removed by the evaluator. 

One field blank (FB) was submitted to the laboratory with this data set. After qualifications based
on MB contamination, no target analytes or TICs were reported in FB.
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Surrogates:  Reported percent recoveries (%Rs) were within the laboratory-specified acceptance
limits found on the summary forms for all reported analyses.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): SED2 was prepared and analyzed as an
MS/MSD pair.  The spike amount added was 2840 µg/kg for each target analyte, as noted on the
summary forms.  Reported %Rs were within the laboratory-specified acceptance limits in both
spiked sample analyses for all target analytes except hexachlorocyclopentadiene (0% in both; Lab
QC 10-130%) and hexachloroethane (21% in both; Lab QC 23-130%) in the MS and MSD. The
laboratory’s narrative states that “the sample extract was viscous, dark, and/or oily,” but no such
notation is found on the extraction log or the injection log.  The result for
hexachlorocyclopentadiene in SED2 was rejected (R) based on the lack of recovery in both matrix
spike analyses.  The result for hexachloroethane in SED2 was qualified as estimated (UJ) based on
the unacceptably low recoveries in both matrix spike analyses and professional judgment.

Relative percent differences (RPDs) between paired concentrations of all spiked target analytes were
acceptable (Lab QC <30-60 RPD).

Laboratory Control Samples: Results for one laboratory control sample/laboratory control sample
duplicate pair associated with FB (LCS/LCSD-8180) and one laboratory control sample associated
with the sediment samples (LCS-8198) were reported.  Summary forms indicate final spiked
concentrations of 1670 µg/kg for all target analytes in LCS-8198 and 50 µg/L for all target analytes
in LCS/LCSD-8180.  Reported recoveries (52% to 118%) and RPDs between paired concentrations
(1-15 RPD) were within the laboratory-specified acceptance limits in the paired LCS/LCSD
analyses. 

Reported %Rs were acceptable for all target analytes in the LCS except for 2,4-dinitrophenol (16%;
QC 25-125%).  Results for 2,4-dinitrophenol in all sediment sample analyses were qualified as
estimated (UJ) based on this low recovery in the associated LCS.

Results were also reported for a single matrix spike blank (MSB) extracted with the sediment
samples. The summary form indicates final spiked concentrations of 1670 µg/kg for each target
compound.  All reported target analyte recoveries (26% to 114%) were within the laboratory-
specified acceptance limits in this spiked analysis.

Field Duplicate: SED5 was identified by the client as a field duplicate of SED1.   No non-blank-
related target analytes were reported in either sample; therefore, no quantitative evaluation of
precision can be made using these data.

Fifteen TICs were reported in SED1 and nine TICs were reported in SED5 (with two TICs rejected
in each sample based on MB contamination).  The chromatograms are very similar, and the RTs of
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several of the reported TIC peaks in these two samples match. Further review of these TICs is
beyond the scope of this review.

Internal Standard Responses:  Internal standard (IS) areas and retention times (RTs) were reported
on summary forms for all site samples in this data set and the related quality control analyses.  All
RTs were acceptable, and all IS areas were acceptable (QC 50-200% of the area in the associated
CC) except for IS#6 in SED2lMS (43.0%), SED2MSD (40.0%), SED1 (31.7%), SED5 (30.8%), and
SED3 (24.5%).

The response for IS#6 was acceptable in the unspiked analysis of SED2 (54.6%); therefore, no
action was warranted based on the low responses in the matrix spike analyses. 

SED1, SED5, and SED3 were all re-analyzed at 10-fold dilutions. All IS responses were acceptable
in the diluted analyses, suggesting the possibility of a matrix effect in the undiluted analyses.
Results for all target analytes quantified using IS#6 in the undiluted analyses of SED1, SED5, and
SED3 were qualified as estimated (J, UJ) based on the unacceptably low IS responses.  The qualified
compounds include benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene,
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene.  Detected concentrations may be biased high.

Sample Results:  Results for the sediment samples and the associated field blank were reported on
Analytical Results forms.   Sample-specific PQLs and MDLs were adjusted to reflect all applicable
preparation details, dilution factors, and percent moisture values. 

Documentation of MDLs established on MS05 in February-March 2006 for both soil and water
matrices was provided in the data package.  All calculated MDLs were less than the laboratory-
reported MDLs found on the Analytical Results forms.

Five to 18 non-target analyte peaks were library-searched and reported for each sediment sample.
In general, the reported identifications represent a variety of hydrocarbon compounds.  All TIC
results were appropriately qualified as estimated (J) by the laboratory; where a specific compound
identification was assigned, that TIC was also appropriately qualified “N.” As previously discussed,
two TICs were rejected in each of the sediment samples based on the presence of these peaks in the
associated method blank.

Peak patterns suggesting the presence of petroleum products were visible in each of the sediment
sample chromatograms.  These non-target sample components may contribute to the QC
exceedances noted in this report; the laboratory reran three of the sediment samples at dilutions even
though no analyte responses exceeded the calibration range.  Although IS area responses were
improved, most of the target analytes detected in the original analyses were diluted out in the re-
analyses.  Therefore, based on professional judgment, the evaluator recommends that the original
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analysis results for SED1, SED3, and SED5 be used preferentially; the Analytical Results forms for
the analysis results that should not be used have been marked “Do Not Use” for clarity.

Reported positive sample results that were less than the PQL but greater than the MDL were
qualified as “J” by the laboratory. These qualifiers were not removed by the evaluator except where
superceded by an evaluator-applied qualifier.

Both MDLs and PQLs are documented on the Analytical Results form for each sample analysis.  No
standards or quality control samples were analyzed at the MDL concentrations in association with
these samples, while the PQLs are equivalent to or greater than the low concentration IC standard.
Therefore, based on professional judgment, the evaluator recommends that the data user consider
only the PQLs as the “less than” values associated with all non-detected target analyte results.

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables. The COC record provided for review included all
reported samples and was properly completed with two exceptions:

• Improper corrections were observed. When necessary, all corrections should be made
by drawing a single line through the error, inserting the correct information, and
initialing and dating the change.

• The samples were properly relinquished by the sampler on 9/26/08 and were
received by Bonnie Kinner on 9/26/08.  However, they were then relinquished again
on 9/26/08 with no accompanying signature.  The next “Received by” and
“Relinquished by” signatures are illegible (but appear to be by the same signer);
these are followed by the laboratory’s “Received by” signature on 9/26/08.  The
traceability of this set of samples is compromised, as it is not clear in whose custody
the samples were maintained at all times prior to their arrival at the laboratory.

These documentation issues could be problematic if the data were to be used for litigation.

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/das
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ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 0809184

Semivolatile Organic Compounds in Sediment Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification.”

JN - The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.





























































   

August 25, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0809184: Volatile Organic
Compounds in Sediment Samples

Dear Mr. Schott:

I have completed my evaluation of the volatile organics analysis data prepared by Life
Sciences Laboratories (LSL) in Syracuse, New York, for four  sediment samples and one field blank
(FB) from the Binghamton Plaza KMart Site.  The results were reported in a single data package
under LSL Order No. 0809184, which was received by Trillium for review on July 25, 2009, with
requested corrected documentation provided on August 21, 2009. The following samples were
reported:

SED2 SED1 SED5 SED3 FB

Analyses were performed according to EPA Method  8260B (SW-846, Third Edition, Update
III and New York State Department of Environmental Conservation Analytical Services Protocol
[NYSDEC ASP] June 2000). My evaluation was based on the specifications of the project-specific
Quality Assurance Project Plan (QAPP, 2/15/06), the referenced method, and, to the extent
applicable, the EPA Region II Standard Operating Procedure (SOP) for Validating Volatile Organic
Compounds by EPA 8260B (HW-24, Revision 2, 10/06), and the USEPA National Functional
Guidelines (NFG) for Superfund Organic Data Review (EPA 540/R-08/001, 6/08).  Qualifiers
consistent with those defined in the Region II SOP were applied as necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory,  was performed.  Unless otherwise noted in this report, the raw data were
not reviewed as part of this evaluation effort.

Based on the evaluation, the following qualifiers were applied:

• The result for bromomethane in FB was qualified as estimated (UJ) based on a high
percent drift value in the continuing calibration verification standard.
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• The result for 1,2,4-trichlorobenzene in SED2 was qualified as estimated (UJ) based
on consistently low recoveries for this analyte in the duplicate matrix spike analyses
and professional judgment.

“J” qualifiers applied by the laboratory to sample results that are less than the sample-
specific practical quantitation limit (PQL) were not removed except where superceded by evaluator-
applied qualifiers.

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Both method detection limits (MDLs) and PQLs are documented on the Analytical Results
form for each sample analysis.  No standards or quality control samples were analyzed at the MDL
concentrations in association with these samples, while the PQLs are equivalent to or greater than
the low concentration IC standard. Therefore, based on professional judgment, the evaluator
recommends that the data user consider only the PQLs as the “less than” values associated with all
non-detected target analyte results.

Details regarding the review and evaluation of these data are discussed below.

Holding Times, Preservation, Sample Integrity: A copy of the applicable chain of custody (COC)
record was included in the data package, documenting a sample collection date of 9/25/08 for the
sediment samples and 9/26/08 for the FB.  Collection of the FB the day after the samples were
collected severely limits, and very likely eliminates, any relevance it may have had to the sediment
samples.  Closer review of the sample collection logs and/or discussion with the sampling team is
necessary to understand exactly what was done and determine whether the FB has any value with
respect to this data set.

Preservation of the samples with ice was recorded by the sampler, and an acceptable (QC <10EC)
cooler temperature of 3.2EC was recorded on the COC and reported in the laboratory’s narrative.

Acidification of the aqueous field blank (FB) submitted for volatiles analysis with hydrochloric acid
was not recorded on the COC.  However, an acceptable sample pH for the FB (pH<2) was reported
in the laboratory’s narrative.

The samples were analyzed for volatiles on 9/29/08 and 10/3/08. These dates are within the 14-day
technical holding time specified by EPA Region II for solid samples and acidified water samples.

GC/MS Instrument Performance Check: Summary forms were provided for four
bromofluorobenzene (BFB) instrument performance checks, two on instrument “MS01 11” and two
on “MS02 12,” reflecting all 12-hour periods during which samples, associated standards, and
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associated quality control samples were analyzed. Reported relative abundances for all pertinent
masses in all four performance checks were acceptable.

Note: instrument “MS01 11" is also referred to as #1MS11 and MS01 and instrument “MS02 12"
is also referred to as #2MS12 and MS02 in the data package.  For simplicity, the MS01 and MS02
designations are used throughout this report.

Calibration: Summary results for an initial calibration (IC) performed on instrument MS01 on
9/24/08 were provided in support of the reported FB analysis.  The IC was comprised of seven
standards at concentrations of 0.5, 1.0, 2.0, 10, 20, 30, and 40 ppb, establishing a calibration range
of 0.5 ppb to 40 ppb for most target analytes.  The ketones (acetone, 2-butanone, 4-methyl-2-
pentanone, and 2-hexanone) were calibrated at twice the concentrations listed above.

Summary results (Form VI) for an IC performed on instrument MS02 on 9/17/08 were provided in
support of the sediment sample analyses.  This IC was comprised of seven standards at
concentrations of 2.5, 5.0, 20, 50, 100, 150, and 200 ppb, establishing a calibration range of 2.5 ppb
to 200 ppb for most target analytes. For chloromethane, bromomethane, 2-butanone, and 1,2,4-
trichlorobenzene, the lowest concentration standard was not used, reducing the calibration range to
5.0 ppb to 200 ppb for these analytes. The ketones (acetone, 2-butanone, 4-methyl-2-pentanone, and
2-hexanone) were calibrated at twice the listed concentrations.

Reported average relative response factors (RRFs) were acceptable (Region II SOP QC $0.05) in
both reported ICs for all project-specific target analytes.

Percent relative standard deviations (%RSDs) exceeded the method-specified maximum acceptance
criterion of 15% for methylene chloride (15.9%), acetone (15.2%), and bromoform (20.5%) on
MS01 and for chloromethane (37.7%), bromomethane (18.1%), 4-methyl-2-pentanone (16.3%),
trans-1,3-dichloropropene (19.3%), 2-hexanone (27.1%), dibromochloromethane (20.8%), styrene
(16.0%), and bromoform (45.9%) on MS02.  Linear regressions or quadratic equations were used
to establish the calibration for each listed analyte, and acceptable (>0.99) correlation coefficients
were reported in all cases.   Therefore, no qualifiers were warranted based on the high %RSDs.

Summary forms were provided for two continuing calibration verification (CCV) standards, one run
on MS01 (10/3/08) and one run on MS02 (9/29/08).  RRFs were acceptable for all target analytes
in both CCV standards.  Reported percent differences (%D, comparison of the CCV RRF to the
average RRF from the associated IC) and percent drifts (also %D, comparison of measured CCV
concentration based on the applicable linear regression or quadratic equation to the true value) were
less than the method-specified acceptance criterion (20%) in the CCVs except for bromomethane
(25.0%) on MS01 and methyl acetate (20.5%) and 2-butanone (25.3%) on MS02.
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The %D value for bromomethane on MS01 reflects a lower response in the CCV standard as
compared to the associated IC, suggesting the potential for reporting false negatives or positive
results that are biased low. Therefore, based on professional judgment, the result for bromomethane
in FB was qualified as estimated (UJ). 

The %D values for methyl acetate and 2-butanone on MS02 reflect higher responses in the CCV
standard as compared to the associated IC, suggesting the potential for reporting false positives or
positive results that are biased high.   Based on professional judgment, no action was warranted with
respect to the non-detect results reported for these analytes in all of the associated sediment samples.

Blanks:  Results for one method blank associated with the sediment sample analyses (MB-14988)
and one method blank associated with the FB analysis (MB-15030) were provided in the data
package. Methylene chloride was detected in MB-14988 at 0.77 µg/kg; no target analytes were
detected in MB-15030 and no tentatively identified compounds (TICs) were reported in either MB.
Methylene chloride was not detected in any of the sediment samples, therefore no qualifiers were
necessary based on the contamination in MB-14988.

One field blank (FB) was submitted with this data set. Methylene chloride was reported in FB at
0.17 µg/L.  This target analyte was not reported in any of the sediment samples, therefore no action
was necessary.  No TICs were reported in FB.

Surrogates:  Reported percent recoveries (%Rs) of the three surrogate compounds used for these
analyses were within the analyte-specific acceptance limits found on the summary forms for all site
samples except for bromofluorobenzene (BFB) in SED5 (130%; QC 59-125%) and SED2 (129%).
Both surrogate recoveries were unacceptably high, suggesting the potential for reporting false
positives or for positive results that are biased high.  Since no target analytes were reported in either
sediment sample, no qualifiers were warranted based on these slightly high surrogate recoveries.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): SED2 was prepared and analyzed as an
MS/MSD pair in association with this data set.  Final spiked sample concentrations of 85.3 µg/kg
or 171 µg/kg were indicated for each target analyte on the summary forms.  Reported percent
recoveries (%Rs) were within the laboratory-specified, analyte-specific acceptance limits in both
spiked sample analyses (72% to 118%) for all target analytes except 1,2,4-trichlorobenzene in both
the MS and MSD (41% and 44%; QC 48-131%) and dibromochloromethane (58%; QC 68-141%)
and bromoform (56%; QC 59-137%) in the MSD.   Since the %Rs were acceptable in the MS
analysis, no qualifiers were applied based on the low recoveries for dibromochloromethane and
bromoform in the MSD analysis.  The result for 1,2,4-trichlorobenzene in SED2 was qualified as
estimated (UJ) based on the consistently low recoveries for this analyte in both spiked analyses and
professional judgment.
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Relative percent differences (RPDs) between measured concentrations in the paired spiked samples
were acceptable (0-18 RPD) for all target analytes except methyl acetate (29 RPD; QC #20),
dibromochloromethane (27 RPD; QC #20), and bromoform (25 RPD; QC #20).  Since at least one
%R was acceptable for each of these analytes, no qualifiers were applied due to the high RPDs,
based on professional judgment.

Laboratory Control Samples: Results for one laboratory control sample associated with the
sediment samples (LCS-14988) and one laboratory control sample associated with the FB (LCS-
15030) were reported.  Summary forms indicate final spiked concentrations of 50/100 µg/kg for each
target analyte in LCS-14988 and 10/20 µg/L in  LCS-15030.  Reported recoveries (82% to 126%)
were within the laboratory-specified, analyte-specific acceptance limits  in both of these LCS
analyses.

Results for a matrix spike blank analysis (MSB-14988) were also reported. However, the reported
MSB results are exactly the same as the results reported for LCS-14988.  A closer look at the raw
data for these two analyses confirmed that they are, in fact, a single analysis that was reported as
both an LCS and an MSB.  This is misleading and inappropriate, especially given that the
laboratory-specified QC limits are different for the two spiked analyses.  While a single spiked
analysis can serve both purposes, reporting them separately implies that twice as much QC data are
available in support of the sample results, which is not the case.  

Field Duplicate: SED5 was identified by the client as a field duplicate of SED1.  Acceptable
reproducibility was demonstrated for acetone (43 RPD; QC #100 RPD, based on professional
judgment).

No additional target analytes and no TICs were reported in either sample; therefore, no quantitative
evaluation of precision can be made using these data.

Internal Standard (IS) Responses:  IS areas and RTs reported on summary forms for all reported
analyses were acceptable.

Sample Results:  Results for the sediment samples and field blank were reported on “Analytical
Results” forms.  Sample-specific PQLs and MDLs were adjusted to reflect the applicable
preparation details and percent moisture values. 

Documentation of MDLs established on both instruments in January 2006 (soil) and January 2006-
January 2008 (water) was provided in the data package.  All calculated MDLs were less than the
laboratory-reported MDLs found on the Analytical Results forms.

No TICs were reported in any of the sediment samples or the associated FB.
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Both MDLs and PQLs are documented on the Analytical Results form for each sample analysis.  No
standards or quality control samples were analyzed at the MDL concentrations in association with
these samples, while the PQLs are equivalent to or greater than the low concentration IC standard.
Therefore, based on professional judgment, the evaluator recommends that the data user consider
only the PQLs as the “less than” values associated with all non-detected target analyte results.

Reported positive sample results that were less than the PQL but greater than the MDL were
qualified as “J” by the laboratory. These qualifiers were not removed except where superceded by
an evaluator-applied qualifier.

Documentation: With the correction described below, the data package documentation is complete
as defined by NYSDEC ASP Category B and USEPA CLP deliverables. 

In all of the IC and CCV standards on MS02 reported in this data package, trans-1,3-
dichloropropene was incorrectly identified at the same retention time (RT) as cis-1,3-
dichloropropene.  On request, the laboratory provided (via email on 8/21/09) corrected summary
forms and raw data for all of the affected calibration standards and quality control samples (MB-
14988, SED2MS/MSD, and LCS-14988); corrected raw data (quantitation reports) for the sediment
samples analyzed on this instrument, confirming that trans-1,3-dichloropropene was not detected,
and a revised Page 2 of the Volatile Organics Case Narrative describing the corrections.  These
corrected pages are included in Attachment B to this report, and should be inserted into the original
data package as replacements or additions, as appropriate.

The COC record provided for review included all reported samples and was properly completed with
two exceptions:

• Improper corrections were observed. When necessary, all corrections should be made
by drawing a single line through the error, inserting the correct information, and
initialing and dating the change.

• The samples were properly relinquished by the sampler on 9/26/08 and were
received by Bonnie Kinner on 9/26/08.  However, they were then relinquished again
on 9/26/08 with no accompanying signature.  The next “Received by” and
“Relinquished by” signatures are illegible; these are followed by the laboratory’s
“Received by” signature on 9/26/08.  The traceability of this set of samples is
compromised, as it is not clear in whose custody the samples were maintained at all
times prior to their arrival at the laboratory.

These documentation issues could be problematic if the data were to be used for litigation.
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Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/das
09048\0809184VOC



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 809184

Volatile Organic Compounds in Sediment Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification.”

JN - The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.

































ATTACHMENT B

CORRECTED DATA PACKAGE DOCUMENTATION 
FOR trans-1,3-DICHLOROPROPENE

LSL Order No. 809184
Volatile Organic Compounds in Sediment Samples









































































































August 19, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0809126/0809142: Metals in Soil
Samples

Dear Mr. Schott:

I have completed my evaluation of the inorganics analysis data prepared by Life Sciences
Laboratories (LSL) in Syracuse, New York, for 10 soil samples and two field blanks (FBs) from the
Binghamton Plaza KMart Site.  The results were reported in a single data package under LSL Order
No. 0809126/0809142, which was received by Trillium for review on July 25, 2009. The following
samples were reported:

FB-1-91808 B-7-13.5'-14.5' B-4-8'-9'
B-4-18'-19' B-10-8'-9' MW-7D-8'-9'
B-6-13'-14' B-6-19'-20' MW-6D-4'-5'
MW-6D-15'-16' FB-2-91908 MW-1S-16'-17'

The sample identifications (IDs) listed above are exactly as recorded on the chain of custody
records.  For simplicity, the hash marks have been removed from the sample IDs used throughout
this report, e.g., B-4-8-9 rather than B-4-8'-9'.

Analyses were performed according to EPA Methods 6010B/7471A/7470A.  My evaluation
was based on the specifications of the project-specific Quality Assurance Project Plan (QAPP,
2/15/06), the referenced methods, and, to the extent applicable, the EPA Region II Standard
Operating Procedure (SOP) for Validation of Metals by CLP ILM05.3 (HW-2, Revision 13, 9/06)
and the USEPA National Functional Guidelines (NFG) for Inorganic Data Review (EPA 540/R-
04/004, 10/04). Qualifiers consistent with those defined in the Region II SOP were applied as
necessary and appropriate.
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A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory, was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.

Based on the evaluation, the following qualifiers were applied:

• Results for sodium in B-7-13.5-14.5, B-4-18-19, B-6-13-14, B-6-19-20, MW-6D-4-
5, and MW-6D-15-16 were qualified as less than the reported values (U) based on
contamination in the associated field blank. 

• The result for calcium in B-7-13.5-14.5 was qualified as estimated (J) based on
unacceptable and inconsistent recoveries in the matrix spike analyses.

“J” qualifiers applied by the laboratory to sample results that are less than the sample-
specific PQL were not removed except where superceded by evaluator-applied qualifiers.

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Both the MDL and the PQL for each target analyte were specified on the laboratory’s
Analytical Results forms.  Based on professional judgment, the evaluator recommends that only the
PQLs be considered as the “less than” values associated with the reported non-detect results.

Details regarding the review and evaluation of these data are discussed below:

Holding Times, Preservation and Sample Integrity: Copies of the applicable chain of custody
(COC) records were included in the data package, documenting sample collection dates of 9/17/08,
9/18/08, and 9/19/08.  Preservation of the samples with ice was recorded by the sampler and
acceptable (QC <10EC) cooler temperatures of -0.8EC and 1.6EC were documented by the
laboratory.  

Acidification of the aqueous field blanks (FBs) submitted for metals analysis with nitric acid was
not recorded on the COCs.  However, acceptable sample pHs (pH<2) for both FBs were reported
in the laboratory’s narrative and on the sample receipt checklist.

The samples were analyzed well within the applicable holding times (28 days for mercury, 180 days
for all other metals).

Calibrations: Based on the analysis dates and times provided on the summary forms and analysis
logs, initial and continuing calibration verification (ICV/CCV) standards were run at appropriate
frequencies throughout all three ICP (inductively coupled plasma) and the two CVAA (cold vapor
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atomic absorption) analysis series during which the samples in this data set were analyzed.  All
ICV/CCV recoveries documented on the summary forms were acceptable (QC 90-110%).

“CRI” or “CRA”standards, containing each target analyte at a concentration equal to or near the
PQL, were analyzed at the beginning of each analysis sequence. Recoveries for all target analytes
were acceptable (83% to 114%; QC 70-130%) in all of the CRI/CRA standards.

Blanks: Laboratory calibration blanks and method blanks were prepared and analyzed at the proper
frequencies for all target analytes.  No target analytes were reported in any of the calibration blanks.
The following target analytes were detected in the method blanks:

MB-8128 (water) - calcium - 0.103 mg/L
silver - 0.00103 mg/L

MB-8144 (soil) - iron - 0.930 mg/kg and 1.92 mg/kg (analyzed twice)

MB-8168 (water) - sodium - 0.0559 mg/L

Silver was not reported above the practical quantitation limit (PQL) in FB-1-091808 and the
concentration of calcium in FB-1-091808 was greater than five times the concentration in the
associated method blank; therefore, no qualifiers were necessary based on the contamination
reported in MB-8128.

The concentration of iron in each of the soil samples was greater than five times the concentration
reported in the associated method blank; therefore, no qualifiers were necessary based on the
contamination reported in both analyses of MB-8144.

Sodium was detected in FB-2-091908 at a concentration greater than five times the concentration
reported in the associated method blank; therefore, no qualifiers were necessary based on the
contamination reported in MB-8168.

Two water-matrix field blanks (FB-1-091808 and FB-2-091908) were submitted with the soil
samples in this data set.  Barium (0.00088 mg/L), calcium (0.81 mg/L), iron (0.37 mg/L),
magnesium (0.13 mg/L), manganese (0.0061 mg/L), and sodium (0.33 mg/L) were reported in FB-1-
091808 and calcium (0.15 mg/L), iron (0.013 mg/L), and sodium (0.54 mg/L) were reported in FB-
2-091908. Results for sodium in B-7-13.5-14.5, B-4-18-19, B-6-13-14, B-6-19-20, MW-6D-4-5, and
MW-6D-15-16 were qualified as less than the reported values (U) based on contamination in the
associated field blank.  The qualified sample results were less than five times the associated field
blank concentration (based on comparison of instrument responses).
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Interference Check Samples:  Results for an interference check sample pair run at the beginning
and end of each ICP analysis series were reported. Acceptable recoveries (QC 80-120%) were
reported for all target analytes in all of these quality control analyses.

Laboratory Control Samples (LCSs): Results for two water-matrix LCSs and two solid-matrix LCS
analyses associated with this data set were reported in the data package.  Acceptable recoveries
(94% to 104%; Lab QC 85-115%) were reported for all target analytes in all of these LCS analyses.

Duplicate Analysis: Laboratory duplicate analysis was not performed on any of the samples in this
data set.

Matrix Spike (MS) Analysis: Sample B-7-13.5-14.5 was prepared and analyzed as a matrix spike
and matrix spike duplicate pair. Acceptable recoveries (Lab QC 60-140%) and reproducibility (Lab
QC #20 relative percent difference [RPD]) were reported for all target analytes with the exception
of the recoveries for calcium (250% and 149%) and iron (615% and 1140%) in both spiked analyses
and the RPD for calcium (38 RPD).  The unspiked sample concentration of iron (40,100 mg/kg) was
much higher than four times the spike amount added (253 mg/kg).  Accurate recovery is not
expected under these circumstances, therefore no qualifiers were applied to the sample results for
iron based on the high matrix spike recoveries.  Calcium was detected in the unspiked sample (1620
mg/kg) at a concentration less than the spike amount added (2530 mg/kg).  Accurate recovery should
have been achievable under these circumstances; therefore, the result for calcium in B-7-13.5-14.5
was qualified as estimated (J) on this basis.

Sample MW-6D-4-5 was prepared and analyzed as a matrix spike and matrix spike duplicate pair.
Acceptable recoveries (Lab QC 60-140%) and reproducibility (Lab QC #20 RPD) were reported for
all target analytes except the recoveries for calcium (222%) in the MS; for iron in both spiked
analyses (0% in both); and for manganese in both spiked analyses (51% and 0%).  Unspiked sample
concentrations for calcium, iron, and manganese were greater than four times the spike amount
added for each target analyte.  Accurate recoveries are not expected under these circumstances, and
no qualifiers were applied on this basis.

Post-digestion spike (PDS) analyses of B-7-13.5-14.5 and MW-6D-4-5 were also reported on
summary forms in the data package.  Recovery of calcium was acceptable in both PDS analyses;
recoveries of iron in both PDS analyses and for manganese in the PDS analysis of MW-6D-4-5 were
very low, confirming the MS/MSD observations.  No action was taken on this basis.

Serial Dilution: Serial dilution analysis was performed on sample B-7-13.5-14.5. The percent
difference (%D) between the diluted and undiluted sample results for all target analytes in which
the undiluted sample concentration was greater than 50 times the MDL was acceptable (QC <10%).

Sample Results: Sample results were appropriately reported by the laboratory on Analytical Results
forms.  MDLs (method detection limits) established for all ICP target analytes on 4/30/08 for water
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and on 8/23/07, 9/20/07, and 10/2/07 for soils were documented in the data package.  MDLs
established for mercury on 4/24/08 (soil) and 4/29/08 (water) were also documented in the data
package.  All of the documented MDLs are consistent with the MDLs reported by the laboratory on
the sample Analysis Results forms.  All sample-specific MDLs and PQLs were adjusted to reflect
sample preparation, dilution, and percent solids, as appropriate.

Both the MDL and the PQL for each target analyte were specified on the laboratory’s Analytical
Results forms.  Although some of the laboratory-reported PQLs are less than the lowest standard
concentrations analyzed in association with these samples, the PQLs in general are much closer to
the standard concentrations than are the MDLs.  Therefore, based on professional judgment, the
evaluator recommends that only the PQLs be considered as the “less than” values associated with
the reported non-detect results.

The laboratory applied “J” qualifiers to sample results that were less than the PQL but greater than
the MDL.  These qualifiers were not removed except where superceded by an evaluator-applied
qualifier.

Field Duplicates: Sample B-10-8-9 was identified by the client as a field duplicate of B-4-8-9.
Reproducibility between paired positive results was acceptable (QC#100 RPD based on professional
judgment) for all target metals (3 RPD to 95 RPD).

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables.  The COC records provided for review included all
reported samples and were properly completed with two exceptions:

• An improper correction was observed on the COC for samples collected 9/17-18/08.
When necessary, all corrections should be made by drawing a single line through the
error, inserting the correct information, and initialing and dating the change.

• On both pages of the COC for samples collected 9/18-19/08, the samples were
properly relinquished by the sampler on 9/18/08 and were received by (signature
illegible) on 9/19/08.  However, they were then relinquished by Bill Donaldson (to
the laboratory) on 9/22/08.  Therefore, the traceability of this set of samples is
compromised, as it is not clear in whose custody the samples were maintained
between 9/19/08 and 9/22/08. 

These documentation issues could be problematic if the data were to be used for litigation.
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Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/pac
09048\0809126_0809142Metals



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 809126/0809142

Metals in Soil Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.



















































     

August 19, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0809126/0809142: PCBs in Soil
Samples

Dear Mr. Schott:

I have completed my evaluation of the polychlorinated biphenyls (PCBs) analysis data
prepared by Life Sciences Laboratories (LSL) in Syracuse, New York, for 10 soil samples and one
field blank (FB) from the Binghamton Plaza KMart Site.  The results were reported in a single data
package under LSL Order No. 0809126/0809142, which was received by Trillium for review on July
25, 2009. The following samples were reported:

FB-1-91908 B-7-13.5'-14.5' B-4-8'-9'
B-4-18'-19' B-10-8'-9' MW-7D-8'-9'
B-6-13'-14' B-6-19'-20' MW-6D-4'-5'
MW-6D-15'-16' FB-2-91908 MW-1S-16'-17'

The sample identifications (IDs) listed above are exactly as recorded on the chain of custody
records.  For simplicity, the hash marks have been removed from the sample IDs used throughout
this report, e.g., B-4-8-9 rather than B-4-8'-9'.

Analyses were performed according to EPA Method 8082 (SW-846, Third Edition, Update
III and New York State Department of Environmental Conservation Analytical Services Protocol
[NYSDEC ASP], June 2000).  My evaluation was based on the specifications of the project-specific
Quality Assurance Project Plan (QAPP, 9/96) and the referenced method, and, to the extent
applicable, the EPA Region II Standard Operating Procedure (SOP) for Validating PCB
Compounds, PCBs by Gas Chromatography SW-846 Method 8082A (HW-45, Revision 1, 10/06)
and the USEPA National Functional Guidelines (NFG) for Superfund Organic Data Review (EPA
540/R-08/001, 6/08) and.  Qualifiers consistent with those defined in the Region II SOP were
applied as necessary and appropriate.

A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory,  was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.
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Based on the evaluation, the following qualifiers were applied:

• Results for Aroclor 1248 and Aroclor 1260 in B-4-8-9 were qualified as estimated
(J) because the percent differences (%Ds) between the two column measurements
were greater than 25% but less than 70%.

• Results for Aroclor 1248 in B-10-8-9 and B-6-13-14 were qualified as estimated (J)
because the %Ds between the two column measurements were greater than 25% but
less than 70%.

• The result for Aroclor 1260 in B-10-8-9 was qualified as tentatively identified and
estimated (NJ) because the %D between the two column measurements was greater
than 70% but less than 100%.

• The result for Aroclor 1254 MW-6D-4-5 was qualified as tentatively identified and
estimated (NJ) because the %D between the two column measurements was greater
than 70% but less than 100%.

All “P” qualifiers applied by the laboratory to indicate a discrepancy between the two
column measurements were removed by the evaluator.

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Two Analytical Results forms were provided by the laboratory for six of the soil samples in
this data set, reflecting the results from the analyses performed on  two different columns.  Per the
EPA Region II validation guidance, the evaluator recommends that the lower concentration result
for each target Aroclor be used.  The Analysis Results forms in Attachment A have been hybridized
to reflect the recommended results for each sample; Analytical Results forms that are not
recommended for use have been marked “Do Not Use” for clarity.

Both method detection limits (MDLs) and practical quantitation limits (PQLs) are
documented on the Analytical Results form for each sample analysis.  No standards or quality
control samples were analyzed at the MDL concentrations in association with these samples, while
the PQLs are equivalent to or greater than the low concentration IC standard. Therefore, based on
professional judgment, the evaluator recommends that the data user consider only the PQLs as the
“less than” values associated with all non-detected target analyte results.

Details regarding the review and evaluation of these data are discussed below.

Holding Times, Preservation, Sample Integrity: Copies of the applicable chain of custody (COC)
records were included in the data package, documenting sample collection dates of 9/17/08, 9/18/08,
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and 9/19/08.  Preservation of the samples with ice was recorded by the sampler and acceptable (QC
<10EC) cooler temperatures of -0.8EC and 1.6EC were documented by the laboratory.

The samples were extracted on 9/22/08 and 9/24/08 which meets the 7- or 14-days from collection
holding time for water and soil samples, respectively, and were analyzed for PCBs on 10/1/08.
Therefore, the required holding times were met.

Calibration: All analyses were performed on a single gas chromatograph/electron capture detector
(GC/ECD) system identified as GC90, which was equipped with a DB-608 column and a DB-1701
column.

Summary results for an initial calibration (IC) performed on 9/23/08 were provided. A calibration
range of 0.05 ng to 0.50 ng was established on both columns using five concentration levels for
Aroclor 1016/1260, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, and Aroclor 1254.
A six-point IC (0.0024 ng to 0.08 ng) was established on both columns for the surrogate compounds,
tetrachloro-m-xylene (TCX) and decachlorobiphenyl (DCB).  

Calibration factors (CFs) were reported for each selected Aroclor peak at each standard
concentration, and reported percent relative standard deviation (%RSD) values were less than the
maximum acceptance limit of 20 percent with the exception of DCB on both columns, and the
second selected peak for Aroclor 1016 (Ar1016-2), the first selected peak for Aroclor 1232 (Ar1232-
1), and the second selected peak for Aroclor 1254 (Ar1254-2) on DB-1701.  Linear regressions with
acceptable correlation coefficients (>0.99) were documented for each of these analyte peaks,
therefore no action was warranted.

Laboratory-established retention time (RT) windows were appropriately documented in the data
package for the Aroclor peaks and surrogate compounds on both columns.

Analyses of the 0.20 ng concentration of the Aroclor 1016/1260 standard mixture constituted the
continuing calibration (CC) standards that bracketed the site sample analyses on both columns.  Four
of these CC standards were reported, and percent difference (%D) values for CFs in the CC
standards compared to the average CFs from the IC, as well as percent drift (also %D) values for
measured concentrations in the CC standards compared to the true values, were acceptable
(QC<15%) in all cases. 

Mid-range Aroclor 1242, Aroclor 1248, and Aroclor 1254 standards were analyzed at the end of the
analysis series on both columns.  Acceptable %D values (QC <15%) were reported for all of these
standards on both columns.

The proper analytical sequence was followed for all samples and standards in this data set.
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Blanks:  Results for two method blanks (MBs) associated with the soil sample analyses and one MB
associated with the field blank analyses were provided in the data package. No Aroclors were
reported in any of these MBs.

Two field blanks were submitted to the laboratory with this data set. No Aroclors were reported in
either of the field blanks.

Surrogates:  Reported percent recoveries (%Rs) for both surrogate compounds were within the
laboratory-specified acceptance limits found on the summary forms for all reported analyses.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): B-7-13.5-14.5  was prepared and analyzed as an
MS/MSD pair.  Aroclors 1016 and 1260 were added at 84.5 µg/kg as noted on the summary forms.
Reported percent recoveries (%Rs) were within the laboratory-specified acceptance limits in both
spiked sample analyses except for Aroclor 1016 in the MSD (172%; QC 29-167%), and relative
percent differences (RPDs) between the measured spike sample concentrations were acceptable (Lab
QC <60 RPD for Aroclor 1016 and <59 RPD for Aroclor 1260).  Aroclor 1242, which is
chromatographically similar to Aroclor 1016, was reported in the unspiked sample and is a positive
interference.  Based on professional judgment, no sample results required qualification based on the
high recovery reported for Aroclor 1016 in this MSD analysis.

MW-6D-4-5 was prepared and analyzed as an MS/MSD pair.  The spike amount added was 78.1
µg/kg for Aroclors 1016 and 1260, as noted on the summary forms.  Reported %Rs and RPDs were
within the laboratory-specified acceptance limits for both spiked Aroclors.

Laboratory Control Samples: Results for one laboratory control sample/laboratory control sample
duplicate (LCS/LCSD) pair associated with the field blanks (LCS/LCSD-8135) were reported in the
data package.  Summary forms indicate final spiked concentrations of 2 µg/L for Aroclor 1016 and
Aroclor 1260.  Reported recoveries (100% to 103%) and RPDs (0.9 RPD and 2.9 RPD) were
acceptable.

Results for one LCS/LCSD pair (LCS/LCSD-8153) and one LCS (LCS-8142) associated with the
soil samples were reported.  Summary forms indicate final spiked concentrations of 66.7 µg/kg for
Aroclor 1016 and Aroclor 1260. Reported recoveries (95% to 107%) were within the laboratory-
specified acceptance limits in all of these LCS analyses and RPDs for both Aroclors in LCS/LCSD-
8153 (4.6 RPD and 2.9 RPD) were acceptable.

Results were also reported for a single matrix spike blank (MSB) extracted with the soil samples.
The summary form indicates final spiked concentrations of 66.7 µg/kg for Aroclor 1016 and Aroclor
1260.  Reported recoveries (103% to 108%) were acceptable in this spiked analysis.
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Field Duplicate: Sample B-10-8-9 was identified by the client as a field duplicate of B-4-8-9.
Reproducibility between paired positive results was excellent (QC # 100 RPD based on professional
judgment) for Aroclor 1248 (2 RPD) and Aroclor 1260 (7 RPD).

Sample Results:  Results for the soil samples and the associated FBs were reported on Analytical
Results forms. All unadjusted PQLs reported by the laboratory are equivalent to or greater than the
lowest concentration IC standard associated with these analyses. 

Documentation of MDLs established on GC90, on both columns, in January-June 2005 for soil and
water matrices was provided in the data package.  “MDL verifications” dated 2/25/08 (water) and
2/20/08 (soil) were also noted on these forms, although no further information was provided.  The
calculated MDLs for all target Aroclors support the laboratory-reported MDLs found on the
Analytical Results forms.

For samples in which no Aroclors were detected, second column confirmation results were not
reported.  This is acceptable according to the method.

For all samples in which one or more Aroclors was detected, results from both column analyses were
reported on separate Analytical Results forms by the laboratory.  Method 8000 (incorporated into
Method 8082 by reference) specifies that the two column measurements be compared, and that the
results be flagged when the RPD exceeds 40%.  On the basis of this comparison, the laboratory
qualified the results for  Aroclor 1260 in B-4-8-9 (43.2 RPD) and B-10-8-9 (63.8 RPD) and Aroclor
1254 in MW-6D-4-5 (57.1 RPD) with “P” qualifiers.   The Region II validation SOP requires that
these results be compared using %D, and that qualifiers be applied when the %D exceeds 25%.
Detected Aroclor results for the samples in this data set, as well as RPD and %D values comparing
the two column measurements, are summarized below:

Concentration (mg/kg)

Sample Aroclor DB-608 DB-1701 RPD %D

B-7-13.5-14.5 1242 0.130 0.117 10.5 11.1

B-4-8-9 1248 0.154 0.115 29.0 33.9

1260 0.0592 0.0918 43.2 55.1

B-10-8-9 1248 0.142 0.113 22.7 25.7

1260 0.0635 0.123 63.8 93.7

MW-7D-8-9 1248 0.196 0.160 20.2 22.5

1260 0.0726 0.0758 4.3 4.4
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Concentration (mg/kg)

Sample Aroclor DB-608 DB-1701 RPD %D

B-6-13-14 1248 0.175 0.121 36.5 44.6

1260 0.101 0.102 1.0 1.0

MW-6D-4-5 1254 0.0365 0.0657 57.1 80.0

Based on the Region II SOP, the following qualifiers were applied:

• Results for Aroclor 1248 and Aroclor 1260 in B-4-8-9 were qualified as estimated
(J) because the %Ds between the two column measurements were greater than 25%
but less than 70%.

• Results for Aroclor 1248 in B-10-8-9 and B-6-13-14 were qualified as estimated (J)
because the %Ds between the two column measurements were greater than 25% but
less than 70%.

• The result for Aroclor 1260 in B-10-8-9 was qualified as tentatively identified and
estimated (NJ) because the %D between the two column measurements was greater
than 70% but less than 100%.

• The result for Aroclor 1254 MW-6D-4-5 was qualified as tentatively identified and
estimated (NJ) because the %D between the two column measurements was greater
than 70% but less than 100%.

Per the EPA Region II validation guidance, the evaluator recommends that the lower concentration
result for each target Aroclor be used.  The Analysis Results forms in Attachment A have been
hybridized to reflect the recommended results for each sample; Analytical Results forms that are not
recommended for use have been marked “Do Not Use” for clarity.

The “P” qualifiers applied by the laboratory to results with RPD>40% between the two column
measurements were removed by the evaluator.

Both MDLs and PQLs are documented on the Analytical Results form for each sample analysis.  No
standards or quality control samples were analyzed at the MDL concentrations in association with
these samples, while the PQLs are equivalent to or greater than the low concentration IC standard.
Therefore, based on professional judgment, the evaluator recommends that the data user consider
only the PQLs as the “less than” values associated with all non-detected target analyte results.
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Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables.  The COC records provided for review included all
reported samples and were properly completed with two exceptions:

• An improper correction was observed on the COC for samples collected 9/17-18/08.
When necessary, all corrections should be made by drawing a single line through the
error, inserting the correct information, and initialing and dating the change.

• On both pages of the COC for samples collected 9/18-19/08, the samples were
properly relinquished by the sampler on 9/18/08 and were received by (signature
illegible) on 9/19/08.  However, they were then relinquished by Bill Donaldson (to
the laboratory) on 9/22/08.  Therefore, the traceability of this set of samples is
compromised, as it is not clear in whose custody the samples were maintained
between 9/19/08 and 9/22/08. 

These documentation issues could be problematic if the data were to be used for litigation.

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/das
09048\0809126_0809142PCB



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 809126/0809142

PCBs in Soil Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification.”

JN - The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.







































     

August 19, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0809126/0809142: Semivolatile
Organic Compounds in Soil Samples

Dear Mr. Schott:

I have completed my evaluation of the semivolatile organics analysis data prepared by Life
Sciences Laboratories (LSL) in Syracuse, New York, for 10 soil samples and one field blank (FB)
from the Binghamton Plaza KMart Site.  The results were reported in a single data package under
LSL Order No. 0809126/0809142, which was received by Trillium for review on July 25, 2009. The
following samples were reported:

B-7-13.5'-14.5' B-4-8'-9' B-4-18'-19'
B-10-8'-9' MW-7D-8'-9' B-6-13'-14'
B-6-19'-20' MW-6D-4'-5' MW-6D-15'-16'
FB-2-91908 MW-1S-16'-17'

The sample identifications (IDs) listed above are exactly as recorded on the chain of custody
records.  For simplicity, the hash marks have been removed from the sample IDs used throughout
this report, e.g., B-4-8-9 rather than B-4-8'-9'.   In addition, the suffix “DL” is used to refer to diluted
re-analyses throughout this report.

Analyses were performed according to EPA Method 8270C (SW-846, Third Edition, Update
III and New York State Department of Environmental Conservation Analytical Services Protocol
[NYSDEC ASP], June 2000).  My evaluation was based on the specifications of the project-specific
Quality Assurance Project Plan (QAPP, 2/15/06), the referenced method, and, to the extent
applicable, the EPA Region II Standard Operating Procedure (SOP) for Validating Volatile Organic
Compounds by EPA 8270C (HW-22, Revision 2, 6/01 and the USEPA National Functional
Guidelines (NFG) for Superfund Organic Data Review (EPA 540/R-08/001, 6/08).  Qualifiers
consistent with those defined in the Region II SOP were applied as necessary and appropriate.
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A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory,  was performed.  Except where otherwise noted in this report, the raw
data were not reviewed as part of this evaluation effort.

Based on the evaluation, the following qualifiers were applied:

• Results for 2,4-dinitrophenol and hexachlorocyclopentadiene in all 11 samples; for
3,3'-dichlorobenzidine in all 10 soil samples; and for 4-chloro-3-methylphenol in FB-
2-091908 and B-4-8-9DL were qualified as estimated (UJ) based on elevated percent
difference values in the associated continuing calibration verification standards.

• The result for bis(2-ethylhexyl)phthalate in FB-2-091908 was qualified as less than
the sample-specific practical quantitation limit (PQL) (U) based on contamination
in the associated method blank.

• Where detected, tentatively identified compounds (TICs) at retention time (RT) 6.6,
7.1, and 15.1 minutes in all of the soil samples were rejected (R) as artifacts based
on the presence of these peaks in the associated method blank.

• The “B” qualifier applied by the laboratory to the TIC at RT 20.79 minutes in MW-
7D-8-9 was removed because this TIC peak was not reported in the associated
method blank.

• Results for all detected target analytes in B-7-13.5-14.5 were qualified as estimated
(J) based on significant inconsistencies in the matrix spike and matrix spike duplicate
analysis results and professional judgment.

• The result for 2,4-dinitrophenol in MW-6D-4-5 was rejected (R) based on lack of
recovery of this analyte in the matrix spike and matrix spike duplicate analyses.

• Results for all target analytes quantified using IS#6 (benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, dibenzo(a,h)anthracene, and
benzo(g,h,i)perylene) in MW-6D-4-5 and B-4-8-9 were qualified as estimated (J, UJ)
based on unacceptably low responses for this internal standard in these sample
analyses.  Detected concentrations may be biased high.

“J” qualifiers applied by the laboratory to sample results that are less than the sample-
specific PQL were not removed except where superceded by evaluator-applied qualifiers.
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All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Two Analytical Results forms were provided by the laboratory for B-4-8-9, reflecting the
original and diluted re-analyses performed for this sample.  Based on professional judgment, the
evaluator recommends that the original analysis results be used preferentially.  In Attachment A, the
Analytical Results forms for the analysis that is not recommended for use has been marked “Do Not
Use” for clarity.

Both MDLs and PQLs are documented on the Analytical Results form for each sample
analysis.  No standards or quality control samples were analyzed at the MDL concentrations in
association with these samples, while the PQLs are equivalent to or greater than the low
concentration IC standard. Therefore, based on professional judgment, the evaluator recommends
that the data user consider only the PQLs as the “less than” values associated with all non-detected
target analyte results.

Details regarding the review and evaluation of these data are discussed below.

Holding Times, Preservation, Sample Integrity: Copies of the applicable chain of custody (COC)
records were included in the data package, documenting sample collection dates of 9/17/08, 9/18/08,
and 9/19/08.  Preservation of the samples with ice was recorded by the sampler and acceptable (QC
<10EC) cooler temperatures of -0.8EC and 1.6EC were documented by the laboratory.

The samples were extracted on 9/22/08, which meets the 7- or 14-days from collection holding time
for water and soil samples, respectively, and analyzed for semivolatiles on 9/24/08 and 9/26/08, well
within 40 days of extraction.  Therefore, the required holding times were met.

GC/MS Instrument Performance Check: Summary forms were provided for three
decafluorotriphenylphosphine (DFTPP)  instrument performance checks on instrument “MS06 40,”
reflecting all 12-hour periods during which samples, associated standards, and associated quality
control samples were analyzed. Reported relative abundances for all pertinent masses in all three
performance checks were acceptable.

Note: instrument “MS06 40" is also referred to as #6MS40 and MS06 in the data package.  For
simplicity, the MS06 designation is used throughout this report.

Calibration: Summary results for an initial calibration (IC) performed on instrument MS06 on
9/17/08 were provided in support of the reported sample analyses.  The IC was comprised of nine
standards at concentrations ranging from 5 µg/mL to 160 µg/mL for most of the target analytes. A
second IC was run for 1,1-biphenyl, acetophenone, caprolactam, benzaldehyde, and atrazine,
utilizing eight standards at concentrations ranging from 5 µg/mL to 160 µg/mL.  
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Reported average relative response factors (RRFs) were acceptable (Region II SOP QC $0.05) in
the ICs for all project-specific target analytes.  Percent relative standard deviation (%RSD) values
exceeded the method-specified maximum acceptance criterion of 15% for
hexachlorocyclopentadiene (15.6%) and 3,3'-dichlorobenzidine (15.9%).  Linear regressions were
used to establish the calibration for both analytes, and acceptable (>0.99) correlation coefficients
were reported in both cases.   Therefore, no qualifiers were warranted based on the high %RSDs.

Summary forms were provided for two continuing calibration verification (CCV) standards
associated with the sample analyses. RRFs were acceptable for all target analytes in both CCV
standards.  Reported percent differences (%D, CCV RRF compared to the average RRF from the
associated IC) and percent drifts (also %D, comparison of measured CCV concentration based on
the applicable linear regression to the true value) were less than the maximum acceptance criterion
(Region II SOP QC #20%) in the CCVs with the following exceptions:

Percent
Difference/Drift (%D)

Analyte 9/24/08 9/26/08

2,4-dinitrophenol 22.3 20.9

hexachlorocyclopentadiene 29.4 33.8

3,3'-dichlorobenzidine 20.7

4-chloro-3-methylphenol 21.8

2,4,6-tribromophenol (surr) 21.8

Results for 2,4-dinitrophenol and hexachlorocyclopentadiene in all samples; for 3,3'-
dichlorobenzidine in all 10 soil samples; and for 4-chloro-3-methylphenol in FB-2-091908 and B-4-
8-9DL were qualified as estimated (UJ) based on the high %D values, in accordance with the Region
II SOP.

No sample results were qualified based on the high %D for the surrogate compound 2,4,6-
tribromophenol.

Blanks:  Results for two method blanks (MBs) associated with the site sample analyses were
provided in the data package. bis(2-Ethylhexyl)phthalate (1.4 µg/L) was detected in the MB
extracted with the field blank (MB-8138).  The result for bis(2-ethylhexyl)phthalate in FB-2-091908
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was qualified as less than the PQL (U) based on this blank contamination.  No target analytes were
detected in the MB extracted with the soil samples (MB-8143).

Four tentatively identified compounds (TICs) were reported in MB-8138; no TICs were reported
in FB-2-091908, therefore no qualifiers were required.

Three TICs were reported in MB-8143, at retention times (RTs) of 6.6, 7.1, and 15.1 minutes.  One
or more of these peaks were also reported in each of the soil samples.  Where detected, TICs at RT
6.6, 7.1, and 15.1 minutes in all of the soil samples were rejected (R) as artifacts based on the
presence of these peaks in the associated method blank.

“B” qualifiers were applied by the laboratory to the sample results indicate those TICs that were also
found in MB-8143; these qualifiers were removed by the evaluator.  A “B” qualifier was applied by
the laboratory to the TIC at RT 20.79 minutes in MW-7D-8-9.  However, this TIC was not found
in the associated MB; therefore, this “B” qualifier was removed by the evaluator.

Two field blanks were submitted to the laboratory with this data set, but only FB-2-091908 was
analyzed for semivolatiles due to insufficient sample volume for FB-1-091808.  After qualifications
based on MB contamination, a low concentration of caprolactam (1.6 µg/L) was reported in FB-2-
091808.  Caprolactam was not reported in any of the soil samples; therefore, no sample results were
qualified based on this blank contamination.

No TICs were reported in FB-2-091908.

Surrogates:  Reported percent recoveries (%Rs) were within the laboratory-specified acceptance
limits found on the summary forms for all site samples and quality control (QC) analyses with the
exception of nitrobenzene-d5 in B-6-13-14 (392%; Lab QC 39-130%).  This sample was analyzed
at a 50-fold dilution, and an odor of paint thinner was noted on the extraction log.  In addition, the
peak pattern in the sample chromatogram indicates the presence of a light-end petroleum product
(e.g., mineral spirits), which elutes in the same region as the affected surrogate.  All other surrogate
recoveries were acceptable in this analysis.  Therefore, based on professional judgment, no sample
results were qualified due to the exceptionally high recovery for nitrobenzene-d5.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): B-7-13.5-14.5  was prepared and analyzed as an
MS/MSD pair.  The spike amount added was 2110 µg/kg for each target analyte, as noted on the
summary forms.  Reported %Rs were within the laboratory-specified acceptance limits in both
spiked sample analyses except for phenanthrene (154%; Lab QC 45-130%) in the MS and
anthracene (197%; Lab QC 37-130%), benzo(a)anthracene (171%; Lab QC 40-130%),
benzo(a)pyrene (146%; Lab QC 44-130%), benzo(b)fluoranthene (181%; Lab QC 29-154%),
carbazole (143%; Lab QC 42-130%), chrysene (151%; Lab QC 43-130%), fluoranthene (398%; Lab
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QC 45-130%), fluorene (165%; Lab QC 45-130%), phenanthrene (531%; Lab QC 45-130%), and
pyrene (312%; Lab QC 18-164%) in the MSD.  The laboratory’s narrative states that the two spiked
sample extracts varied in color and viscosity, but no such notation is found on the extraction log.
The narrative also states that “the concentrations of several analytes in the sample were much greater
than the amount spiked, which may bias recoveries.” However, the unspiked sample concentrations
for all but one of the affected analytes ranged from 165 µg/kg to 1370 µg/kg, with only the
concentration of phenanthrene (2610 µg/kg) exceeding the added spike amount. These unspiked
concentrations should not affect spike recoveries to the extent observed.  Comparison of the two
spiked chromatograms shows similar peak patterns, but more and larger peaks in the MSD than in
the MS, which is consistent with the higher recoveries reported in the MSD, as well as with the
unacceptably high relative percent differences (RPDs) between paired concentrations for all of
spiked analytes listed above (44 RPD to 70 RPD; Lab QC <30-36 RPD) and for acenaphthene (34
RPD), benzo(k)fluoranthene (36 RPD), and dibenzofuran (38 RPD).  These results suggest a lack
of sample homogeneity; therefore, based on professional judgment, results for all detected target
analytes in B-7-13.5-14.5 were qualified as estimated (J).

MW-6D-4-5 was prepared and analyzed as an MS/MSD pair.  The spike amount added was 1950
µg/kg for each target analyte, as noted on the summary forms.  Reported %Rs were within the
laboratory-specified acceptance limits except for 2,4-dinitrophenol in both spiked analyses (0% in
the MS and MSD; Lab QC 10-130%).  The result for 2,4-dinitrophenol in MW-6D-4-5 was rejected
(R) on this basis.  RPDs between paired concentrations of all other spiked target analytes were
acceptable (0.7 RPD to 16 RPD; Lab QC <30-60 RPD).

Laboratory Control Samples: Results for one laboratory control sample/laboratory control sample
duplicate (LCS/LCSD) pair and one LCS were reported.  Summary forms indicate final spiked
concentrations of 1670 µg/kg for all target analytes in the LCS extracted with the soil samples, and
50 µg/L for all target analytes in the LCS/LCSD pair extracted with the field blank.  Reported
recoveries (33% to 127%) were within the laboratory-specified acceptance limits  in all of these LCS
analyses.  RPDs between paired concentrations (0-15 RPD) were also acceptable for the LCS/LCSD
pair.

Results were also reported for a single matrix spike blank (MSB) extracted with the soil samples.
The summary form indicates final spiked concentrations of 1670 µg/kg for each target compound.
All reported target analyte recoveries (36% to 117%) were acceptable in this spiked analysis.

Field Duplicate: Sample B-10-8-9 was identified by the client as a field duplicate of B-4-8-9.
Reproducibility between paired positive results was acceptable (QC # 100 RPD based on
professional judgment) for 1,1-biphenyl (3 RPD), 2-methylnaphthalene (7 RPD), 4-methylphenol
(22 RPD), acenaphthene (17 RPD), anthracene (0 RPD), benzo(a)anthracene (17 RPD),
benzo(a)pyrene (19 RPD), benzo(b)fluoranthene (15 RPD), benzo(k)fluoranthene (51 RPD), bis(2-
ethylhexyl)phthalate (58 RPD), chrysene (22 RPD), dimethylphthalate (8 RPD), fluoranthene (22
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RPD), fluorene (1 RPD), naphthalene (1 RPD), phenanthrene (7 RPD), phenol (30 RPD) and pyrene
(16 RPD).

Acetophenone (55 µg/kg) and diethylphthalate (51 µg/kg) were reported at low concentrations in
B-4-8-9 but were not reported above the sample-specific PQL in B-10-8-9 (410 U).   Similarly,
benzo(g,h,i)perylene (43 µg/kg) and N-nitrosodiphenylamine (100 µg/kg) were reported at low
concentrations in B-10-8-9 but were not reported above the sample-specific PQL in B-4-8-9 (400
U).  These paired results are not contradictory, and no action was taken by the validator on this
basis.

Internal Standard Responses:  Internal standard (IS) areas and retention times (RTs) were reported
on summary forms for all site samples in this data set and the related quality control analyses.  All
RTs were acceptable, and all IS areas were acceptable (QC 50-200% of the area in the associated
CC) except for IS#6 in MW-6D-4-5 (26.6%) and B-4-8-9 (47.5%).

Responses for both IS#5 and IS#6 were low in the MS (41.6% and 20.3%) and the MSD (44.0% and
19.3%) analyses of MW-6D-4-5, suggesting a matrix effect.  Therefore, MW-6D-4-5 was not re-
analyzed by the laboratory.  Results for all target analytes quantified using IS#6 in MW-6D-4-5 were
qualified as estimated (J, UJ) based on the unacceptably low IS response.  The qualified compounds
include benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, dibenzo(a,h)anthracene, and
benzo(g,h,i)perylene.  Detected concentrations may be biased high.

B-4-8-9 was rerun at a 10-fold dilution; the response for IS#6 was acceptable (86.1%) in the diluted
analysis.  Results for all target analytes quantified using IS#6 in B-4-8-9 were qualified as estimated
(J, UJ) based on the unacceptably low IS response.  Detected concentrations may be biased high.

A low response for IS#6 was also reported in the MSD analysis of B-7-13.5-14.5 (46.6%).  All IS
responses were acceptable in the unspiked sample analysis; therefore, no action was required.

Sample Results:  Results for the soil samples and the associated field blank were reported on
Analytical Results forms.   Sample-specific PQLs and MDLs were adjusted to reflect all applicable
preparation details, dilution factors, and percent moisture values. 

Documentation of MDLs established on MS06 in February-March 2006 for both soil and water
matrices was provided in the data package.  All calculated MDLs were less than the laboratory-
reported MDLs found on the Analytical Results forms.

Up to 20  non-target analyte peaks were library-searched and reported  for each sample in which
such peaks were observed.  In general, the reported identifications represent a variety of
hydrocarbon compounds.  All TIC results were appropriately qualified as estimated (J) by the
laboratory; where a specific compound identification was assigned, that TIC was also appropriately
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qualified “N.” As previously discussed, up to three TICs were rejected in each of the soil samples
based on the presence of these peaks in the associated method blank.

Peak patterns, including unresolved complex mixtures (UCM), or “humps” suggesting the presence
of various petroleum products were visible in most of the sample chromatograms.  These non-target
sample components likely contribute to many of the QC exceedances noted in this report.  Further,
because of their presence, the laboratory reran B-4-8-9 at a dilution even though no analyte
responses exceeded the calibration range.  Although some improvement was noted in the dilution,
most of the target analytes detected in the original analysis were diluted out in the diluted re-
analysis.  Therefore, based on professional judgment, the evaluator recommends that the original
analysis results for B-4-8-9 be used preferentially; the Analytical Results form for the analysis
results that should not be used has been marked “Do Not Use” for clarity.

Reported positive sample results that were less than the PQL but greater than the MDL were
qualified as “J” by the laboratory. These qualifiers were not removed by the evaluator except where
superceded by an evaluator-applied qualifier.

Both MDLs and PQLs are documented on the Analytical Results form for each sample analysis.  No
standards or quality control samples were analyzed at the MDL concentrations in association with
these samples, while the PQLs are equivalent to or greater than the low concentration IC standard.
Therefore, based on professional judgment, the evaluator recommends that the data user consider
only the PQLs as the “less than” values associated with all non-detected target analyte results.

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables.  Pages 1481 through 1744 of the data package contain
increasingly dark and thick vertical black lines that obscure some information; these are apparently
artifacts of the copying and/or scanning process, as they appear this way on the CD received for
review.

The COC records provided for review included all reported samples and were properly completed
with two exceptions:

• An improper correction was observed on the COC for samples collected 9/17-18/08.
When necessary, all corrections should be made by drawing a single line through the
error, inserting the correct information, and initialing and dating the change.

• On both pages of the COC for samples collected 9/18-19/08, the samples were
properly relinquished by the sampler on 9/18/0 and were received by (signature
illegible) on 9/19/08.  However, they were then relinquished by Bill Donaldson on
9/22/08.  Therefore, the traceability of this set of samples is compromised, as it is not
clear in whose custody the samples were maintained between 9/19/08 and 9/22/08.
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These documentation issues could be problematic if the data were to be used for litigation.

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/ekd
09048\0809126_0809142SVOC



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 809126/0809142

Semivolatile Organic Compounds in Soil Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification.”

JN - The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.































































































   

August 19, 2009

Mr. Douglas B. Schott
Brickhouse Environmental
515 South Franklin Street
West Chester, Pennsylvania 19382

RE: Data Package Review Report - LSL Order No. 0809184: Volatile Organic
Compounds in Sediment Samples

Dear Mr. Schott:

I have completed my evaluation of the volatile organics analysis data prepared by Life
Sciences Laboratories (LSL) in Syracuse, New York, for 14 soil samples and two field blanks (FB)
from the Binghamton Plaza KMart Site.  The results were reported in a single data package under
LSL Order No. 0809126/0809142, which was received by Trillium for review on July 25, 2009. The
following samples were reported:

FB-1-91808 B-7-13.5'-14.5' B-4-8'-9'
B-4-18'-19' B-10-8'-9' MW-7D-8'-9'
B-6-13'-14' B-6-19'-20' B-3-16'-17'
B-1-16'-17' B-11-16'-17' B-2-8'-9'
MW-6D-4'-5' MW-6D-15'-16' FB-2-91908
MW-1S-16'-17'

The sample identifications (IDs) listed above are exactly as recorded on the chain of custody
records.  For simplicity, the hash marks have been removed from the sample IDs used throughout
this report, e.g., B-4-8-9 rather than B-4-8'-9'.  In addition, the suffixes “RA” and “DL” are used to
refer to re-analyses and diluted re-analyses, respectively, throughout this report.

Analyses were performed according to EPA Method  8260B (SW-846, Third Edition, Update
III and New York State Department of Environmental Conservation Analytical Services Protocol
[NYSDEC ASP] June 2000). My evaluation was based on the specifications of the project-specific
Quality Assurance Project Plan (QAPP, 2/15/06), the referenced method, and, to the extent
applicable, the EPA Region II Standard Operating Procedure (SOP) for Validating Volatile Organic
Compounds by EPA 8260B (HW-24, Revision 2, 10/06), and the USEPA National Functional
Guidelines (NFG) for Superfund Organic Data Review (EPA 540/R-08/001, 6/08).  Qualifiers
consistent with those defined in the Region II SOP were applied as necessary and appropriate.
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A reduced (Level 3) validation effort, limited to an overview of the information provided on
the summary forms and including a completeness review of the full deliverables data package
provided by the laboratory,  was performed.  Unless otherwise noted in this report, the raw data were
not reviewed as part of this evaluation effort.

Based on the evaluation, the following qualifiers were applied:

• Based on professional judgment, results for chloromethane in MW-7D-8-9, MW-7D-
8-9DL, B-3-16-17DL, B-1-16-17DL, B-2-8-9DL and MW-1S-16-17DL and for 2-
hexanone in B-6-13-14RA were qualified as estimated (UJ) due to unacceptably high
percent difference values in the associated continuing calibration verification
standards.

• Results for acetone in B-7-13.5-14.5RA, B-4-8-9, B-4-8-9DL, B-4-18-19, B-10-8-9,
and B-10-8-9DL and for 2-butanone in B-6-19-20 and B-3-16-17 were qualified as
estimated (J) based on unacceptably high percent difference values in the associated
continuing calibration verification standards.

•  Results for methylene chloride in MW-7D-8-9, MW-7D-8-9DL, B-11-16-17, B-11-
16-17DL, B-2-8-9, MW-6D-15-16, B-6-19-20, B-6-13-14, B-6-13-14RA, FB-1-
91808, and FB-2-91908 were qualified as less than sample-specific practical
quantitation limit (PQL) or less than the reported value (U), whichever was greater,
based on contamination in the associated method blank.

• Based on an unacceptably high recovery for one or more surrogate compounds in the
reported analysis, results for all detected target analytes in B-7-13.5-14.5, B-7-13.5-
14-5RA, B-4-8-9, B-4-8-9DL, B-10-8-9, B-10-8-9DL, MW-7D-8-9, MW-7D-8-9DL,
B-1-16-17, B-1-16-17DL, B-11-16-17, B-2-8-9, B-2-8-9DL, MW-1S-16-17, MW-
1S-16-17DL, MW-6D-4-5, B-3-16-17, B-3-16-17DL, and B-6-13-14RA were
qualified as estimated (J).  

• Due to an unacceptably low recovery for one surrogate compound, results for all
target analytes in B-6-13-14 were qualified as estimated (J, UJ).

• Results for cyclohexane and benzene in B-10-8-9 and B-4-8-9 were qualified as
estimated (J) based on poor reproducibility in the field duplicate analyses.

• Results for cyclohexane in B-11-16-17 and B-1-16-17 were qualified as estimated
(J) based on poor reproducibility in the field duplicate analyses. 
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• Based on an apparent discrepancy at a low concentration in the field duplicate
analyses and professional judgement, results for methylene chloride in B-11-16-17
and B-1-16-17 were qualified as estimated (J, UJ).

• Results for all target analytes quantified using IS#3 (isopropylbenzene, 1,1,2,2-
tetrachloroethane, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichlorobenzene,
1,2-dibromo-3-chloropropane, and 1,2,4-trichlorobenzene) in B-4-8-9, B-10-8-9, B-
3-16-17, B-3-16-17DL, B-2-8-9DL, MW-7D-8-9DL and for all target analytes
quantified using IS#2 (tetrachloroethene, dibromochloromethane, 1,2-
dibromoethane, chlorobenzene, ethylbenzene, total xylenes, styrene, and bromoform)
and IS#3 in MW-7D-8-9 were qualified as estimated (J, UJ) based on unacceptably
low responses for the associated internal standards (ISs).

• The result for cyclohexane in B-2-8-9 was qualified as estimated (J) because it
exceeded the upper limit of the established calibration range.  A result within the
calibration range is available from the diluted analysis of this sample.

The “E” qualifier applied by the laboratory to the result for cyclohexane in B-2-8-9 was
removed by the evaluator. “J” qualifiers applied by the laboratory to sample results that are less than
the sample-specific PQL were not removed except where superceded by evaluator-applied qualifiers.

All qualifiers are reflected on the Analytical Results forms included in Attachment A to this
report.  Region II qualifier definitions are also provided in this attachment. 

Two Analytical Results forms were provided by the laboratory for10 of the soil samples in
this data set, reflecting the two re-analyses and eight diluted re-analyses performed.  Based on
professional judgment, the evaluator recommend that the original analysis results be used
preferentially in all cases, with the exception of the result for cyclohexane in B-2-8-9, which should
be taken from the diluted analysis.  In Attachment A, the Analytical Results forms for the analyses
that are not recommended for use have been marked “Do Not Use” for clarity.

Both MDLs and PQLs are documented on the Analytical Results form for each sample
analysis.  No standards or quality control samples were analyzed at the MDL concentrations in
association with these samples, while the PQLs are equivalent to or greater than the low
concentration IC standard. Therefore, based on professional judgment, the evaluator recommends
that the data user consider only the PQLs as the “less than” values associated with all non-detected
target analyte results.

Details regarding the review and evaluation of these data are discussed below.
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Holding Times, Preservation, Sample Integrity: Copies of the applicable chain of custody (COC)
records were included in the data package, documenting sample collection dates of 9/17/08, 9/18/08,
and 9/19/08.  Preservation of the samples with ice was recorded by the sampler on all three COCs,
and acceptable (QC <10EC) cooler temperatures of -0.8EC and 1.6EC were recorded on the COCs
and reported in the laboratory’s narrative.  

Acidification of the aqueous field blanks (FBs) submitted for volatiles analysis with hydrochloric
acid was not recorded on the COCs.  However, acceptable sample pHs (pH<2) for both FBs were
reported in the laboratory’s narrative.

The samples were analyzed for volatiles on 9/22/08, 9/23/08, and 9/24/08, with one re-analysis
performed on 10/1/08.  These dates are all within the 14-day technical holding time specified by
EPA Region II for soil samples and acidified water samples.

GC/MS Instrument Performance Check: Summary forms were provided for eight
bromofluorobenzene (BFB) instrument performance checks, three on instrument “MS03 10” and
five on “MS02 12,” reflecting all 12-hour periods during which samples, associated standards, and
associated quality control samples were analyzed. Reported relative abundances for all pertinent
masses in all eight performance checks were acceptable.

Note: instrument “MS03 10" is also referred to as #3MS10 and MS03 and instrument “MS02 12"
is also referred to as #2MS12 and MS02 in the data package.  For simplicity, the MS02 and MS03
designations are used throughout this report.

Calibration: Summary results for an initial calibration (IC) performed on instrument MS03 on
9/11/08 were provided in support of the reported medium level soil analyses.  The IC was comprised
of seven standards at concentrations of 0.5, 1.0, 2.0, 10, 20, 30, and 40 ppb, establishing a calibration
range of 0.5 ppb to 40 ppb for all target analytes except acetone, methylene chloride, methyl acetate,
2-butanone, bromoform, and 1,2-dibromo-3-chloropropane, for which the lowest concentration
standard was not used. The ketones (acetone, 2-butanone, 4-methyl-2-pentanone, and 2-hexanone)
were calibrated at twice the concentrations listed above.

Summary results (Form VI) for an IC performed on instrument MS02 on 9/17/08 were provided in
support of the low level soil sample and FB analyses.  This IC was comprised of seven standards at
concentrations of 2.5, 5.0, 20, 50, 100, 150, and 200 µg/L for most target analytes, establishing a
calibration range of 2.5 ppb to 200 ppb for all target analytes except chloromethane, bromomethane,
2-butanone, and 1,2,4-trichlorobenzene, for which the lowest concentration standard was not used.
The ketones (acetone, 2-butanone, 4-methyl-2-pentanone, and 2-hexanone) were calibrated at twice
the concentrations listed above.
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Reported average relative response factors (RRFs) were acceptable (Region II SOP QC $0.05) in
both reported ICs for all project-specific target analytes.

Percent relative standard deviations (%RSDs) exceeded the method-specified maximum acceptance
criterion of 15% for trans-1,3-dichloropropene (17.5%), 2-hexanone (26.9%),
dibromochloromethane (16.6%), bromoform (22.3%), and 1,2-dibromo-3-chloropropane (19.4%)
on MS03 and for chloromethane (37.7%), bromomethane (18.1%), 4-methyl-2-pentanone (16.3%),
trans-1,3-dichloropropene (19.3%), 2-hexanone (27.1%), dibromochloromethane (20.8%), styrene
(16.0%), and bromoform (45.9%) on MS02.  Linear regressions or quadratic equations were used
to establish the calibration for each listed analyte, and acceptable (>0.99) correlation coefficients
were reported in all cases.   Therefore, no qualifiers were warranted based on the high %RSDs.

Summary forms were provided for six continuing calibration verification (CCV) standards, two run
on MS03 and four run on MS02. RRFs were acceptable for all target analytes in all six CCV
standards.  Reported percent differences (%D, comparison of the CCV RRF to the average RRF
from the associated IC) and percent drifts (also %D, comparison of measured CCV concentration
based on the applicable linear regression or quadratic equation to the true value) were less than the
method-specified acceptance criterion (20%) in the CCVs with the following exceptions:

Percent Difference/Drift (%D)

Analyte 9/22/08
06:46
MS02

9/22/08
20:10
MS02

9/23/08
09:25
MS02

9/24/08
06:46
MS02

10/1/08
07:31
MS03

acetone 23.0

methyl acetate 24.5 20.9

chloromethane 48.8

2-butanone 23.1

trichlorofluoromethane 29.6

carbon tetrachloride 25.8

2-hexanone 22.9

The %D values listed above for chloromethane on 9/23/08 and for 2-hexanone on 10/1/08 reflect
lower responses in the CCV standards as compared to the associated ICs, suggesting the potential
for reporting false negatives or positive results that are biased low. Therefore, based on professional
judgment, results for chloromethane in MW-7D-8-9, MW-7D-8-9DL, B-3-16-17DL, B-1-16-17DL,
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B-2-8-9DL and MW-1S-16-17DL and for 2-hexanone in B-6-13-14RA were qualified as estimated
(J, UJ) due to the elevated %Ds in the associated CCV standards.

The remaining %D values listed above reflect higher responses in the CCV standards as compared
to the associated ICs, suggesting the potential for reporting false positives or positive results that are
biased high.  Positive results for acetone in B-7-13.5-14.5RA, B-4-8-9, B-4-8-9DL, B-4-18-19, B-
10-8-9, and B-10-8-9DL and for 2-butanone in B-6-19-20 and B-3-16-17 were qualified as estimated
(J) based on the elevated %D values in the associated CCV standards.  Based on professional
judgment, no action was warranted with respect to non-detect results for these analytes.

Blanks:  Results for six method blanks (MBs) associated with the site sample analyses were
provided in the data package. Methylene chloride was detected in two of these MBs, at 1.0 µg/L and
0.6 µg/L.

Results for methylene chloride in MW-7D-8-9, MW-7D-8-9DL, B-11-16-17, B-11-16-17DL,B-2-8-
9, MW-6D-15-16, B-6-19-20, FB-1-91808, and FB-2-91908 were qualified as less than sample-
specific PQL or less than the reported value (U), whichever was greater, based on the associated MB
contamination.   Each of the qualified sample results was less than ten times the methylene chloride
concentration found in the associated MB, based on comparison of instrument responses. 

One medium-level preparation blank was reported in this data package.  Methylene chloride was
reported at 140 µg/kg in this blank.  Results for methylene chloride in B-6-13-14 and B-6-13-14RA
were less than ten times this blank concentration (based on instrument responses) and were qualified
as less than the sample-specific PQL (U) on this basis.

Two field blanks were submitted with this data set. After qualifications based on MB contamination,
no target analytes were reported in either field blank.  One tentatively identified compound (TIC)
was reported in FB-1-91808, at a retention time (RT) of 25.35 minutes.  A TIC at this RT was not
reported in any of the associated samples, therefore no action was necessary.

Surrogates:  Reported percent recoveries (%Rs) of the three surrogate compounds used for these
analyses were within the analyte-specific acceptance limits found on the summary forms for all site
samples with the following exceptions:
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Sample Surrogate %R QC Limits

B-7-13.5-14.5 BFB 129 59-125%

B-4-8-9 BFB 157

B-10-8-9 BFB 159

MW-7D-8-9 Toluene-d8 142 75-125%

BFB 156

B-1-16-17 BFB 142

B-11-16-17 BFB 143

B-2-8-9 Toluene-d8 146

BFB 193

MW-1S-16-17 Toluene-d8 128

BFB 233

MW-6D-4-5 BFB 131

B-3-16-17 BFB 209

B-6-13-14 Toluene-d8 71

BFB 191

With the exception of MW-6D-4-5, all of the listed samples were re-analyzed, often at a 5-fold
dilution, with limited improvement in the surrogate recoveries.  In all but one of the re-analyses, at
least one surrogate %R was still outside the acceptance limits.

Based on an unacceptably high recovery for one or more surrogate compounds in the reported
analysis, results for all detected target analytes in B-7-13.5-14.5, B-7-13.5-14-5RA, B-4-8-9. B-4-8-
9DL, B-10-8-9, B-10-8-9DL, MW-7D-8-9, MW-7D-8-9DL, B-1-16-17, B-1-16-17DL, B-11-16-17,
B-2-8-9, B-2-8-9DL, MW-1S-16-17, MW-1S-16-17DL, MW-6D-4-5, B-3-16-17, B-3-16-17DL, and
B-6-13-14RA were qualified as estimated (J).  

Due to an unacceptably low recovery for one surrogate compound, results for all target analytes in
B-6-13-14 were qualified as estimated (J, UJ). Since all of the remaining unacceptable recoveries
were too high, no action was taken with respect to non-detected sample results.
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Matrix Spike/Matrix Spike Duplicate (MS/MSD): MW-6D-4-5 was prepared and analyzed as an
MS/MSD pair in association with this data set.  Final spiked sample concentrations of 57.4 µg/kg
or 115 µg/kg were indicated for each target analyte on the summary forms.  Reported percent
recoveries (%Rs) (27% to 127%) were within the laboratory-specified, analyte-specific acceptance
limits in both spiked sample analyses. 

Relative percent differences (RPDs) between measured concentrations in the paired spiked samples
were acceptable (0-16 RPD) for all target analytes except chloromethane (33 RPD; QC #20).  Since
both %Rs were acceptable for this analyte, no qualifiers were applied due to the high RPD, based
on professional judgment.

Laboratory Control Samples: Results for four laboratory control sample/laboratory control sample
duplicate (LCS/LCSD) pairs and two LCSs were reported.  Summary forms indicate final spiked
concentrations of 50/100 µg/kg for each target analyte in three LCS/LCSD pairs and one LCS and
final spiked concentrations of 2500/5000 µg/kg in the remaining LCS/LCSD pair and LCS.
Reported recoveries were within the laboratory-specified, analyte-specific acceptance limits  (71%
to 133%) in all of these LCS analyses except for trans-1,2-dichloroethene (76%; QC 77-123%) in
LCS-14857; 1,3-dichlorobenzene (79%; QC 80-120%) and 1,4-dichlorobenzene (79%; QC 80-
120%) in LCSD-14857; and chloromethane (58%; QC 62-141%) in LCS-14858. 
For LCS/LCSD-14857, each of the listed analytes was acceptably recovered in one of the spiked
analyses.  Therefore, based on professional judgment, no sample results were qualified based on
these LCS recoveries.

For LCS-14858, no paired LCSD was run but a matrix spike blank (see below) was analyzed on the
same date.  Since an acceptable recovery for chloromethane was reported in the MSB, no sample
results were qualified based on the low recovery in the LCS.

Reported RPDs between paired concentrations were acceptable (QC #20) in all LCS/LCSD pairs.

Results for a single matrix spike blank (MSB) analysis were also reported. The summary form
indicates final spiked concentrations of 50/100 µg/kg for each target compound.  All reported target
analyte recoveries (58% to 121%) were within the laboratory-specified, analyte-specific acceptance
limits in this spiked analysis.

Field Duplicate: Sample B-10-8-9 was identified by the client as a field duplicate of B-4-8-9.
Reproducibility between paired positive results was acceptable (QC # 100 RPD based on
professional judgment) for vinyl chloride (36 RPD), acetone (21 RPD), carbon disulfide (29 RPD),
methylene chloride (11 RPD), toluene (7 RPD), isopropylbenzene (22 RPD), and 1,4-
dichlorobenzene (91 RPD).  Poor reproducibility was demonstrated for cyclohexane (150 RPD) and
benzene (190 RPD).  Results for cyclohexane and benzene in B-10-8-9 and B-4-8-9 were qualified
as estimated (J) based on this lack of reproducibility.    2-Butanone (33 µg/L) and
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methylcyclohexane (1.7 µg/L) were reported in B-10-8-9 but were not reported above the PQLs in
B-4-8-9 (48 U and 3.0 U).  These results are not contradictory, and no action was taken by the
evaluator based on these results.  Tetrachloroethene was detected at a low concentration in B-4-8-9
(3.4 µg/L) but was not reported in B-10-8-9 (3.1 U); based on professional judgement, no action was
taken based on this apparent lack of confirmation at a very low concentration.

Sample B-11-16-17 was identified by the client as a field duplicate of B-1-16-17.  Reproducibility
between paired positive results was acceptable for acetone (44 RPD), carbon disulfide (13 RPD),
2-butanone (36 RPD), benzene (10 RPD), 1,2-dichloroethane (27 RPD), methylcyclohexane (84
RPD), toluene (27 RPD), total xylenes (13 RPD), and isopropylbenzene (83 RPD).  Poor
reproducibility was demonstrated for cyclohexane (120 RPD); results for cyclohexane in B-11-16-17
and B-1-16-17 were qualified as estimated (J) on this basis.  Chloroform was reported at a low
concentration in B-11-16-17 (1.3 µg/L) but was not reported above the PQL in B-1-16-17 (3.1 U).
These results are not contradictory, and no action was taken by the evaluator.  Methylene chloride
was reported at 13 µg/L in B-1-16-17 and at 9.5 µg/L in B-11-16-17, but was qualified as less than
the reported value in B-11-16-17 based on method blank contamination.  Based on professional
judgement, results for methylene chloride in B-11-16-17 and B-1-16-17 were qualified as estimated
(J, UJ) based on this apparent discrepancy at a low concentration.

Internal Standard (IS) Responses:  IS areas and RTs were reported on summary forms for all site
samples in this data set and the related quality control analyses.  All IS RTs were acceptable, and
all IS areas were acceptable (QC 50-200% of the area in the associated CCV) except for IS#3 in B-
4-8-9 (42.5%), B-10-8-9 (46.0%), and B-3-16-17 (31.2%), and for IS#2 (46.8%) and IS#3 (27.3%)
in MW-7D-8-9. 

All affected samples were also run at 5-fold dilutions, with some improvement in IS responses.
However, unacceptable areas were reported for IS#3 in MW-7D-8-9DL (34.6%), B-3-16-17DL
(40.8%), and B-2-8-9DL (41.9%).  

Results for all target analytes quantified using IS#3 in B-4-8-9, B-10-8-9, B-3-16-17, B-3-16-17DL,
B-2-8-9DL, MW-7D-8-9DL and for all target analytes quantified using IS#2 and IS#3 in MW-7D-8-
9 were qualified as estimated (J, UJ) based on the unacceptably low IS area responses.

Sample Results:  Results for the soil samples and field blanks were reported on “Analytical Results”
forms.  Sample-specific PQLs and MDLs were adjusted to reflect all applicable preparation details,
dilution factors, and percent moisture values. 

Documentation of MDLs established on both instruments in January 2006 (soil) and January 2006-
January 2008 (water) was provided in the data package.  All calculated MDLs were less than the
laboratory-reported MDLs found on the Analytical Results forms.
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The response for cyclohexane in the original, undiluted analysis of B-2-8-9 exceeded the upper limit
of the established calibration range and was therefore qualified as estimated (J); the “E” qualifier
applied by the laboratory was removed by the evaluator.  The sample was re-analyzed at a 5-fold
dilution; the response for cyclohexane was within the calibration range in the diluted analysis.
Therefore, based on professional judgment, the result for cyclohexane only was taken from the
diluted analysis and results for all remaining target analytes and TIC should be taken from the
undiluted analysis.

Up to 11  non-target analyte peaks were library-searched and reported as required for each sample
in which such peaks were observed.  In general, the reported identifications represent a variety of
hydrocarbon compounds.  All TIC results were appropriately qualified as estimated (J) by the
laboratory; where a specific compound identification was assigned, that TIC was also appropriately
qualified as tentatively identified (N).

Peak patterns, including unresolved complex mixtures (UCM), or “humps” suggesting the presence
of a petroleum product were visible in many of the sample chromatograms.  These non-target sample
components likely contribute to many of the QC exceedances noted in this report.  Further, because
of their presence, the laboratory reran many of the samples at dilutions even though only one target
analyte in one field sample analysis actually exceeded the calibration range.  Although some
improvement was noted in some of the dilutions and re-analyses, there was no significant change
for any of the samples.  Therefore, based on professional judgment, the evaluator recommends that
the original analysis results be used preferentially, with the exception of the result for cyclohexane
in B-2-8-9, which should be taken from the diluted analysis.

Both MDLs and PQLs are documented on the Analytical Results form for each sample analysis.  No
standards or quality control samples were analyzed at the MDL concentrations in association with
these samples, while the PQLs are equivalent to or greater than the low concentration IC standard.
Therefore, based on professional judgment, the evaluator recommends that the data user consider
only the PQLs as the “less than” values associated with all non-detected target analyte results.

Reported positive sample results that were less than the PQL but greater than the MDL were
qualified as “J” by the laboratory. These qualifiers were not removed except where superceded by
an evaluator-applied qualifier.

Documentation: The data package documentation is complete as defined by NYSDEC ASP
Category B and USEPA CLP deliverables. The COC records provided for review included all
reported samples and were properly completed with two exceptions:

• An improper correction was observed on the COC for samples collected 9/17-18/08.
When necessary, all corrections should be made by drawing a single line through the
error, inserting the correct information, and initialing and dating the change.
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• On both pages of the COC for samples collected 9/18-19/08, the samples were
properly relinquished by the sampler on 9/18/0 and were received by (signature
illegible) on 9/19/08.  However, they were then relinquished by Bill Donaldson on
9/22/08.  Therefore, the traceability of this set of samples is compromised, as it is not
clear in whose custody the samples were maintained between 9/19/08 and 9/22/08.
 

These documentation issues could be problematic if the data were to be used for litigation.

Please let me know if you have any questions regarding this data package review report.

Sincerely,

Carol A. Erikson
Quality Assessment Manager

CAE/das
09048\0809126_0809142VOC



ATTACHMENT A

ANALYTICAL RESULTS FORMS
LSL Order No. 809126/0809142

Volatile Organic Compounds in Soil Samples

EPA Region II Qualifier Definitions:

U - The material was analyzed for, but was not detected above the reported sample
quantitation limit.  

J - The analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.

N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a “tentative identification.”

JN - The analysis indicates the presence of an analyte that has been “tentatively
identified” and the associated numerical value represents its approximate
concentration.

UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria.  The presence or absence
of the analyte cannot be verified.











































































































































 
 

 

APPENDIX E 
 

HYDROGEOLOGIC CALCULATIONS USING AQTESOLV 









 
 

 

APPENDIX F 
 

PRIOR REPORTS AND CORRESPONDENCE RELATED TO VAPOR INTRUSION 







































































































































































































































































































































































































 
 

 

APPENDIX G 
 

CRAWLSPACE VENTILATION SYSTEM DOCUMENTATION 
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PHOTOGRAPH LOCATION MAP



 

 
Photo A:  Building No. 3 ventilation system intake (12”x 36”, 81” above grade) 

 

 

 
Photo B:  Building No. 3 ventilation system intake (12”x 36”, 81” above grade) 
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Photo C:  Building No 20 crawlspace access 

 

 

 
Photo D:  Building No. 20 crawl space  
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Photo E:  Building No. 23 ventilation system intake (12”x 27”, 81” above grade) 

 

 

 
Photo F:  Building No. 23 ventilation system intake (12”x 27”, 81” above grade) 
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Photo G:  Building No. 24 crawl space access room 

 

 

 
Photo H:  Building No. 24 crawlspace access door 
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Photo I:  Building No. 24 crawl space access 

 

 

 
Photo J:  Building No. 24 crawlspace 
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