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Please note that initial site work and assessment was completed by Golder Associates, Inc. in 
conjunction with NYSDEC oversight of the project under the V.C.P. program.  Golder has provided the 
documentation of this work in Draft Reports.  As such the conclusions of the reports cannot be 
specifically relied upon; however the data collected during these activities has been used to help develop 
the conclusions of this certification. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Golder Associates Inc. 
2221 Niagara Falls Blvd. 

Niagara Falls, New York, 14304 
(716) 215-0650 (Phone) 

(716) 215-0655 (Fax) 
www.golder.com 

DRAFT REPORT ON 
REMEDIAL ACTIVITIES AT OPERATING UNIT #2 

BUFFALO BUSINESS PARK 
1800 Broadway – Buffalo, New York 

 
 

 
 

Voluntary Cleanup Site No. V00663-9 
Voluntary Agreement Index No. B9-0637-03-06 

 

 
 

 



November 2007  -i- 063-9477 
 

TABLE OF CONTENTS 
 

F/N:  OU#2 Draft Report (Rev 1).doc Golder Associates 

Table of Contents i 
 
SECTION PAGE 

1.0 INTRODUCTION ...................................................................................................1 
1.1 General.........................................................................................................1 
1.2 Investigation Objectives ..............................................................................1 
1.3 Project Background......................................................................................2 
1.4 Site Geologic and Hydrogeologic Setting ...................................................3 

1.4.1 Geology............................................................................................3 
1.4.2 Hydrogeology ..................................................................................3 

2.0 SCOPE OF WORK GROUNDWATER INVESTIGATION..................................4 
2.1 General.........................................................................................................4 
2.2 Bedrock Groundwater Investigation............................................................4 

2.2.1 General Conditions ..........................................................................4 
2.2.2 Installation of Groundwater Monitoring Wells ...............................5 
2.2.3 Survey ............................................................................................10 
2.2.4 Groundwater Sampling ..................................................................10 

3.0 SOIL VAPOR INTRUSION INVESTIGATION..................................................13 
3.1 General Considerations..............................................................................13 
3.2 Vapor Intrusion Study Methods.................................................................13 

3.2.1 Task 1a.  Pre-sampling Documentation. ........................................14 
3.2.2 Task 1b.  Sub-Slab Vapor Sampling..............................................15 
3.2.3 Task 1c.  Indoor Air Sample ..........................................................15 
3.2.4 Task 1d.  Outdoor Air Sample .......................................................16 

3.3 Task 1e.  Laboratory Analysis of Sub-Slab Vapor and Air Samples. .......16 

4.0 DATA USABILITY SUMMARY REPORT ........................................................17 

5.0 INVESTIGATION RESULTS ..............................................................................19 
5.1 Groundwater Investigation ........................................................................19 
5.2 Groundwater Analytical Results ................................................................19 
5.3 Results of the Vapor Intrusion Study.........................................................20 

5.3.1 Matrix 1 Results.............................................................................20 
5.3.2 Matrix 2 Results.............................................................................21 

6.0 QUALITATIVE EXPOSURE ASSESSMENT.....................................................22 
6.1 Soils Exposure ...........................................................................................22 
6.2 Groundwater ..............................................................................................22 
6.3 Vapor Intrusion ..........................................................................................23 

7.0 CONCLUSIONS & RECOMMENDATIONS......................................................24 
7.1 Conclusions................................................................................................24 



November 2007  -ii- 063-9477 
 
 TABLE OF CONTENTS 
 (Continued) 
 

F/N:  OU#2 Draft Report (Rev 1).doc Golder Associates 

 

7.2 Recommendations......................................................................................25 

8.0 CLOSURE .............................................................................................................26 

REFERENCES...................................................................................................................27 
 
 
In Order 
Following 
Page 17 
 
TABLE 1 - Well Survey Information 
TABLE 2 - Groundwater Elevation Information 
TABLE 3 - Groundwater Analytical Results  
TABLE 4 - Soil Vapor and Ambient Air Results 
 
FIGURE 1 - Site Location Map 
FIGURE 2 - Monitoring Well Locations – Operable Unit #2 
FIGURE 3 - Groundwater Potentiometric Surface – Operable Unit #2 
FIGURE 4 - Soil Vapor Intrusion Investigation – Sample Locations 
 
PHOTO 1 - Location of Well VCA-MW5-BR 
PHOTO 2 - Location of Well VCA-MW6-BR 
PHOTO 3 - Location of Well VCA-MW7-BR 
PHOTO 4 - Location of Well VCA-MW8-BR   
PHOTO 5 - Location of Outdoor Air Monitoring Point 
PHOTO 6 - Location of Indoor Air Monitoring Point 
PHOTO 7 - Location Sub-Slab Vapor Monitoring Point 
 
APPENDIX A - Field Boring Logs 
APPENDIX B - Air Monitoring Logs 
APPENDIX C - Rock Coring Logs 
APPENDIX D - Monitoring Well Construction Diagrams 
APPENDIX E - Well Development Field Records 
APPENDIX F - Sample Collection Information Forms 
APPENDIX G - Phone Interview with NY Frame for VI Study and Field Notes 
APPENDIX H - NYSDOH Vapor Intrusion Matrices 1 and 2 
APPENDIX I - Test America Analytical Package (Groundwater) 
APPENDIX J - Centek Analytical Package (Vapor and Air) 



November 2007 -1- 063-9477 
 

F/N:  OU#2 Draft Report (Rev 1).doc Golder Associates 

1.0 INTRODUCTION 

1.1 General 

Buffalo Business Park (BBP) is currently implementing a Voluntary Cleanup at their facility 

located at 1800 Broadway Avenue in the City of Buffalo, New York (Voluntary Site Cleanup # 

V00663-9).  To accomplish this objective, BBP has entered into a Voluntary Cleanup Agreement 

with the New York State Department of Environmental Conservation (NYSDEC) for the 

investigation and/or remediation of two operable units.  Operable Unit #1 (OU #1) in the 

southwest central area of the Site consists of an area where soil contamination has been 

delineated.  OU#1 underwent remedial activities in mid April, 2006 in the form of excavation and 

removal of contaminated soils.  Operable Unit #2 (OU #2) is located along the southwest property 

boundary (Figure 1), and consists of an area where previous investigations have encountered 

contaminated groundwater.  OU #2 underwent investigation activities in late August, 2007 

through the installation of groundwater monitoring wells, groundwater level measurements, and 

groundwater sampling and analysis.  OU #2 underwent additional investigation activities again in 

early October, 2007 when the vapor intrusion investigation was completed per the request of the 

NYSDEC.   

1.2 Investigation Objectives 

The objectives of the supplemental subsurface investigation activities at OU#2 were as follows: 

• Further define groundwater flow direction at the Site in the area of OU#1 and the 
site building;  

• Further define groundwater quality in the bedrock zone; and  

• Ascertain if vapor intrusion potentially associated with volatile organic 
compounds in groundwater is a concern within the building located along the 
southern property boundary is a potential concern. 

The following text provides a discussion of Golder Associates Inc’s (Golder’s) understanding of 

the site background work already completed, the scope of work, and the technical approach and 

procedures that were used to further evaluate potential impacts to groundwater and the potential 

for associated vapor intrusion impacts at the property. 
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1.3 Project Background 

According to historic Sanborn maps, the site has been utilized as the Buffalo Industrial Park since 

1961.  Prior to 1961, the site was used for railroad transport/tracks associated with the Pullman 

Car Company from 1900 until at least 1950. 

In December 1999, Lender Consulting Services (LCS) conducted a Phase I Environmental Site 

Assessment (ESA), and subsequently completed a Phase II soil and groundwater study (March, 

2003).  During 2001 and 2002, several soil and groundwater investigations were completed, 

consisting of 27 test borings and 27 groundwater monitoring points (3 permanent and 24 

temporary).  Soil and groundwater samples were collected and analyzed for volatile organic 

compounds (VOCs) and select samples were also analyzed for RCRA metals and semi – volatile 

organic compounds (SVOCs).  According to LCS, the investigations identified the presence of 

VOCs.  Soils were found to contain tetrachloroethene and groundwater was found to contain 

tetrachloroethene, trichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, methylene 

chloride and vinyl chloride.   

Buffalo Business Park, Inc., acting as an Innocent Owner, agreed to participate in the NYSDEC 

Voluntary Cleanup Program (VCP) and entered into a Voluntary Cleanup Agreement (VCA) for 

remedial investigation/remedial action under Voluntary Cleanup Site No. V00663-9 and Index 

No. B9-0637-03-06.  This VCA was initiated upon Buffalo Business Park’s submittal of a VCA 

application dated May 23, 2003. 

In October 2003, LCS submitted a work plan for soil remedial activities to the NYSDEC for 

review and comment: Remedial Action Work Plan, Operable Unit # 1, Buffalo Business Park 

Site; 1800 Broadway, Buffalo, New York. 

In addition, on April 2005, LCS submitted the following document for additional groundwater 

investigation: Investigation Work Plan, Operable Unit #2; Buffalo Business Park Site, 1800 

Broadway, Buffalo, New York. 

Subsequent to the submission these documents, BBP contracted LTP Services, Inc. (LTP) to 

review the documents, and evaluate alternatives to the proposed soil remedy, which was ex-situ 

soil vapor extraction.  LTP, in conjunction with NYSDEC approval, proposed that the soil 
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removal activity focus on removal with off-site disposal of soils within a certified, engineered 

solid waste landfill.  In April 11th, 2006, contaminated soils were removed from Operable Unit #1 

(OU#1) at BBP to a depth of approximately 14 feet below ground surface (BGS).  Overburden 

soils that were not contaminated were stockpiled for re-use as backfill.  Confirmation soil samples 

were collected from the side walls of the excavation to confirm a clean closure.  In addition, the 

overburden materials for six to ten feet were also sampled to evaluate the quality of the 

overburden materials for backfill purposes. Once “clean” conditions were established on April 

17th , 2006 (below NYSDEC TAGM action levels) using the analytical results for side wall 

samples from the excavation, the excavation was backfilled with overburden materials stockpiled 

on site (also tested as “clean”), and overlain by crushed concrete, both of which were approved in 

advance by the NYSDEC.  

1.4 Site Geologic and Hydrogeologic Setting 

1.4.1 Geology 

Several environmental studies have previously been conducted at BBP from which subsurface 

conditions have been generally characterized.  The overburden materials are approximately 14 

feet in thickness at BBP and consist of fill materials and overburden soils.  The overburden 

consists of fill materials that are variable in thickness to an average depth of approximately two 

feet.  Fill material is generally described as sands and gravel with some ash, brick, wood and 

railroad ties which is consistent with its past use as a rail yard.  This is underlain by native 

materials consisting of brown gravelly sands with some silt.  This material is laterally variable, 

but overburden material (fill and native materials) is generally 14 to 16 feet in thickness. 

Bedrock is at approximately 14 to 16 feet below ground surface (BGS), and consists of gray, 

crystalline limestone, thought to be the Onondaga Limestone.   

1.4.2 Hydrogeology 

Groundwater is reportedly present in the overburden with groundwater flow direction reportedly 

to the south.  Groundwater in bedrock reportedly flows to the southeast; however, the overburden 

and bedrock hydraulic zones are likely connected given the highly permeable nature of the 

overburden gravelly sands. 
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2.0 SCOPE OF WORK GROUNDWATER INVESTIGATION 

2.1 General 

The following provides an overview of the investigative scope of work that was completed at OU 

#2: 

• Installation of four groundwater monitoring wells (wells) into bedrock; 

• Survey all well locations and tie control into four existing site bedrock wells; 

• Develop and sample the four newly installed bedrock wells; 

• Collect groundwater elevation information from the four newly installed  bedrock wells 
and four existing bedrock wells; 

• Analyze groundwater samples from the four newly installed bedrock wells for volatile 
organic compounds (VOCs) through the use of a subcontract laboratory;   

• Investigate the potential soil vapor intrusion pathway into the structure located nearest to 
existing well MW – 4; and  

• Prepare a Site Investigation/Remedial Alternatives Report (SI/RAR) which summarizes 
the work performed, incorporates a Qualitative Human Health Exposure Assessment, and 
recommends an appropriate remedial alternative for groundwater (OU#2).  

All work was completed in accordance with the Investigative Work Plan, which was approved in 

advance by the NYSDEC.   

2.2 Bedrock Groundwater Investigation 

2.2.1 General Conditions 

Groundwater analytical data collected as part of this investigation was used to further characterize 

groundwater conditions in bedrock. Four previously-installed bedrock groundwater wells (VCA-

MW-1-BR, VCA-MW-2-BR, VCA-MW-3-BR, and VCA-MW-4-BR) are located within or 

immediately adjacent to OU #2 and were used as part of this investigation.  To further 

characterize hydrogeologic conditions in bedrock, four new bedrock wells (VCA-MW-5-BR, 

VCA-MW-6-BR, VCA-MW-7-BR and VCA-MW-8-BR) were installed on BBP property and the 
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adjacent property immediately to the west.  The locations of these wells are depicted on Photos 1 

through 4, and Figure 2.  

Field work was completed using Golder’s standard health and safety plan (HASP) that was 

adopted for site-specific conditions, using Level D personal protective equipment.  Ambient air, 

and soil samples derived from split barrel sampling during the drilling of overburden, were 

screened in the field with a photo ionization detector (PID) for VOCs with action levels that are 

found in Golder’s health and safety plan. Additionally, continuous air monitoring of the driller’s 

breathing zone was conducted during all drilling and rock coring activities.  

Per the NYSDEC approved Work Plan, no soil or bedrock core samples were submitted to the 

contract laboratory for analysis as part of this investigation.  Only groundwater samples were 

submitted for laboratory analysis.   

2.2.2 Installation of Groundwater Monitoring Wells 

The installation of four bedrock groundwater monitoring wells was performed to further 

characterize groundwater flow direction and groundwater quality at OU#2.  This additional 

geologic and hydrogeologic information in conjunction with information collected from the four 

existing site bedrock wells was then be used to provide a better understanding of bedrock 

groundwater conditions, and to provide the most likely soil vapor sampling point(s) within the 

site building for purposes of completion of the soil vapor investigation.   

New well locations were designed to provide a better understanding of groundwater flow 

direction in OU #2 and under the building, as well as the nature groundwater quality immediately 

up-gradient of OU #1.  In addition, the new bedrock wells provided better understanding of 

groundwater quality near the building along the southern property boundary. 

VCA-MW-5-BR is located on the western adjacent property (Family Dollar Store and Tops) 

approximately 45 feet north of the sidewalk along Broadway, and approximately 25 feet west of 

the Buffalo Business Park western property line. 
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VCA-MW-6-BR is located approximately 210 feet east of the northwest corner of the brick 

building that is located along the southern BBP property boundary.  This well is located 

approximately 15 feet south into the building in an area with a vaulted ceiling.   

VCA-MW-7-BR is located approximately 170 north of the sidewalk along Broadway, and 

approximately 60 feet west of the BBP property boundary. 

VCA-MW-8-BR is located 10 feet south of the southeast corner of the Family Dollar Store 

approximately 25 feet west of the BBP property boundary.     

Site Mark out 

Prior to the start of drilling activities, the locations of the four new wells were marked out on the 

pavement and approved by the NYSDEC. Once the well locations were marked, the drilling 

subcontractor notified Dig Safely New York for the mark out of underground utilities.  The site 

maintenance engineer was also contacted to review proposed drilling locations.    

Prior to the commencement of drilling operations, Dig Safely New York was contacted for the 

mark out of underground utilities.  The drillers were then notified by SJB’s Drilling Manager that 

the site utilities were concentrated to the western side of the Tops/Family Dollar site, and that the 

utilities were unlikely to run beneath the slab of the building scheduled for drilling on BBP 

property.  

Decontamination of Drilling Equipment 

To minimize the potential for contamination/cross contamination of the wells from outside 

sources and/or the transport of potentially contaminated materials from the Site, the drilling 

equipment was decontaminated prior to the start of drilling activities, between well installations, 

and at the completion of drilling activities.  In lieu of constructing a temporary decontamination 

(decon) pad, the drilling contractor was instructed by BBP personnel to use an on-site sewer 

grate, which was connected to a Buffalo Sewer Authority sewer and was permitted for discharge 

of investigation-derived liquid waste as part of remedial activities associated with OU#1.  To 

accomplish this objective, the drilling contractor placed the drilling equipment, such as hollow 

stem augers, drill rods and core barrels, on a racking system attached to the side of the drill rig.  
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The drill rig was positioned such that this racking system was placed directly over the sewer 

grate.  The drilling equipment was then decontaminated in place, using a steam cleaner.  

Investigation-Derived Waste 

Solid and liquid material from drilling, equipment decontamination and well development 

generated as part of this investigation was placed in drums, and left in the custody of Buffalo 

Business Park.   It is not the property of Golder, nor its drilling subcontractor.  

Borehole Drilling 

The locations of the test borings for the installation of the four new bedrock wells are shown on 

Figure #2.  Borings were advanced through fill and overburden materials to refusal on bedrock 

(ranging in depth from 13 to 17.5 feet below ground surface (bgs)) using 41/4-inch inside diameter 

(I.D.) hollow stem augers (HSA).  At each of the proposed well locations, the overburden was 

sampled at five-foot intervals (Standard Sampling) with 2-inch diameter by 24 inch long steel 

split-barrel sampler in general accordance with ASTM D 1586 (Standard Penetration Test).   

A Golder geologist observed the drilling operation and recorded pertinent information, such as 

soil sample information, boring number, sample number, depth, blow counts, lithologic 

description, color, moisture, and soil headspace organic vapor measurements, in an engineer’s 

bound field notebook or appropriate field logs.   

Soil samples were collected from the split-barrel samplers and placed in glass jars.  Head space 

readings were collected from each soil sample using a PID, and the samples were described and 

classified in the field by visual examination in general accordance with the Unified Soils 

Classification System (USCS). Field boring logs were prepared for each location, and are 

attached with this report as Appendix A. 

Air monitoring of the drillers’ breathing zone was conducted continuously during drilling 

operations.  The air monitoring yielded no significant readings on the PID meter. However, 

drilling operations were conducted indoors at location VCA-MW6-BR.  Although the PID 

yielded no significant organic vapor readings that would indicate poor air quality, the tenant of 

the facility (New York Frame) voiced concerns about air quality.  Golder and the drilling 
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contractor employed several institutional controls to mitigate the perceived air quality issue, 

including venting the drill rig exhaust to the outdoors, and utilizing a large ventilation fan.  Air 

monitoring logs are attached as Appendix B. 

Upon encountering the top of bedrock and refusal, the HSAs were extracted from the borehole, 

and a 4-inch I.D. steel casing (temporary casing) was placed within the borehole and seated 

(advanced approximately 6”) spun into the top of bedrock.     

Rock Coring 

A municipal water source on site was used to obtain clean, potable water for rock coring 

purposes.  An HQ coring tool (3.7-inch outside diameter) was used to obtain a 2.5-inch diameter 

core from the upper 15 feet of bedrock.  Coring of the bedrock was completed in general 

accordance with ASTM 2113 (Diamond Core Drilling for Site Investigation).  The coring interval 

was modified at location VCA-MW6-BR due to New York Frame management’s request that the 

coring operations be ceased; thus, only eight feet of rock core was obtained at this location.  Rock 

coring logs are attached to this report as Appendix C.  

During all coring activities, the coreholes were flushed with clean potable water that was 

recirculated.  At the completion of drilling activities, water generated during coring activities was 

drummed as investigation-derived waste and treated as previously discussed. 

Continuous core was collected, labeled, and stored for each well.  A Golder on-site geologist 

maintained a record of the coring operations including, core recoveries, Rock Quality 

Designations (RQDs), and VOC measurements with a PID (Air Monitoring during Drilling 

Forms are attached as Appendix B).  Upon completion of the coring and/or boring activities, 

detailed Subsurface Boring Logs were prepared for each boring which describe the observed 

lithologic information, well construction details, and pertinent drilling observations. 
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Bedrock Monitoring Well Installation 

Bedrock monitoring wells were constructed using “certified clean” well materials.  The newly 

drilled bedrock wells were completed by placing a ten-foot length (unless otherwise specified) of 

2-inch diameter Schedule 40 polyvinyl chloride (PVC) screen with 0.010-inch machine-cut slots 

from the bottom of the borehole to approximately five feet below the top of bedrock.  A 2-inch 

diameter Schedule 40 PVC riser completed each well from the top of the screen to the ground 

surface.  Six inches of an appropriately-sized sand pack were placed in the bottom of the 

corehole, and around the screen from the bottom of the borehole to approximately two feet above 

the screen to complete a sand pack around the well screen.  Bentonite chips were placed from the 

top of the sand upward for a minimum of 2 feet.  

Cement/bentonite grout was tremied from the top of the bentonite to the ground surface. The 

bedrock monitoring wells were completed at grade with a 9-inch diameter flush mount curb box. 

Monitoring well VCA-MW6-BR was modified to accommodate New York Frame’s request to 

cease rock coring operations.  Construction of this monitoring well was completed using five foot 

of well screen within a cored rock interval of eight feet.  The well was then completed according 

to the above specifications. 

A well construction diagram was prepared for each new boring that describes actual depth of the 

well along with construction details.  The monitoring well installation logs are attached with this 

report as Appendix D. 

Monitoring Well Development 

Following installation, the four newly-installed wells were developed by surging the open 

interval to remove drill cuttings and water introduced into the formations during installation.  

Surging was performed using a stainless steel bailer, which was also used to purge the water from 

the well.  Development of the wells continued until groundwater sample parameters achieved 

stability. Well development data, including the duration of the development process, methods 

employed, and the volume of water removed, are included on the Well Development Logs, which 

are attached with this report.  Water purged from the wells during the development process was 
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drummed and stored on site as investigative derived waste and treated as previously described in 

this report as Appendix E.   

2.2.3 Survey 

The new and existing monitoring well horizontal coordinates, top-of-casing elevations, and 

ground surface elevations were surveyed by Wendel-Duchsherer of Amherst, New York, a New 

York State-licensed surveyor.  In addition, the coordinates for these wells were tied into a site 

reference (a fire hydrant located along the west fence line near monitoring well VCA-MW3-BR). 

The horizontal coordinates were measured from the northernmost point of the well casing to the 

closest 0.1-foot, and referenced to the site reference point(s).  Elevations of ground surface and 

top-of-casing were to the closest 0.01 foot.  The information obtained was tabulated and used for 

completion of well logs, schematics, and maps, and is summarized as Table 1. 

2.2.4 Groundwater Sampling 

Collection of Groundwater Samples for Laboratory Analysis 

One round of groundwater samples was collected from the four newly-installed bedrock 

monitoring wells.   

Prior to commencing sampling activities, Golder personnel determined the well's depth and static 

groundwater elevation and conducted a well-maintenance check.  Following completion of these 

pre-sampling activities, the wells were purged of a minimum three well volumes (or until dry).   

Following each removal of a minimum of three well volumes from each well, a sample of the 

purge water was measured for the following field parameters: pH, temperature, and specific 

conductivity. Well development was considered complete when these parameters had achieved 

stability. Groundwater samples were then collected for volatile organic compound (VOC) 

analysis using dedicated HDPE bailers and placed in clean glass vials supplied by the contract 

laboratory.  Samples were then packed on ice in a cooler and delivered to Severn Trent 

Laboratories in Amherst for analysis under strict Chain of Custody protocols.  Sample collection 

information for each groundwater sample is summarized in Appendix F.  



November 2007 -11- 063-9477 
 

F/N:  OU#2 Draft Report (Rev 1).doc Golder Associates 

Groundwater Elevation Measurement 

One synoptic round of groundwater elevation measurements was obtained from the eight bedrock 

monitoring wells (four existing and four newly installed wells) that are part of this investigation 

on September 13, 2007.  The measurements were obtained using an electronic water level meter. 

These data were used to construct a groundwater potentiometric surface map (Figure #3) for the 

bedrock flow zone at OU #2.  Depth to groundwater and groundwater elevation information is 

summarized on Table 2. 

Laboratory Analysis of Groundwater Samples 

Test America Laboratories in Amherst, New York performed all sample analyses for the bedrock 

investigation.  No soil or bedrock core samples were sent to the contract laboratory for analysis. 

Four groundwater samples, along with the appropriate quality assurance/quality control samples, 

were analyzed by the contract laboratory as follows:  

• VCA-MW-5-BR;   
• VCA-MW-6-BR; 
• VCA-MW-7-BR; 
• VCA-MW-8-BR;  
• Duplicate Sample (DUP);  
• Matrix spike/ matrix spike duplicate (MS/MSD) ; and 
• Trip blank. 

Groundwater samples were analyzed for target compound list VOCs by USEPA Method 8260 

with NYSDEC ASP Category B Deliverable reporting.  Sample results were received using 

standard turnaround times (10 business days).   

Analytical Results 

Groundwater sample results were compared to New York State Ambient Water Quality 

Standards/Guidance Values (TOGS 1.1.1.) and TAGM 3028 Groundwater Action Levels, and are 

presented in Table 3.  Analytical results for the 5 groundwater samples (four wells plus one 

duplicate sample) indicated six organic parameters were noted as exceeding TOGS 1.1.1. and/or 

TAGM 3028 values in at least one sample.  It should be noted that analyte concentrations 
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exceeded the instrument calibration ranges in the original samples collected from VCA-MW5-BR 

and VCA-MW7-BR.  Therefore, these samples were diluted and re-analyzed to bring the 

concentrations within the calibration range of the laboratory instrument. 

1,2-dichloroethylene (total), tetrachloroethylene, and trichloroethylene were detected in samples 

VCA-MW5-BR and VCA-MW7-BR at concentrations in exceedance of both TOGS 1.1.1. and 

TAGM 3028 guidance values.  1,1-dichloroethylene and vinyl chloride were detected in sample 

VCA-MW5-BR at  concentrations in exceedance of both TOGS 1.1.1. and TAGM 3028 guidance 

values.  Lastly, methylene chloride was detected in sample VCA-MW7-BR sample at 

concentrations in exceedance of both TOGS 1.1.1. and TAGM 3028 guidance values. 

Low-level detections (at values below TOGS1.1.1. and TAGM 3028 values) were found in the 

groundwater samples as follows: cyclohexane, ethylbenzene, methylcyclohexane, toluene and 

xylene in sample VCA-MW5-BR; acetone, chloroform, cyclohexane, 1,2-dichloroethylene, and 

toluene in sample VCA-MW6-BR; and cyclohexane and methylcyclohexane in sample VCA-

MW8-BR, and the associated duplicate sample. 
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3.0 SOIL VAPOR INTRUSION INVESTIGATION 

3.1 General Considerations 

Per the NYSDEC approved Investigative Work Plan, a soil vapor intrusion study was also 

completed.  Prior to the completion of a soil vapor intrusion study, several steps were taken to 

assist with the management and investigation of potential soil vapor issues at the site.  The first 

step toward management and mitigation of potential vapor intrusion was source removal, which 

was completed by removing contaminated soils at OU#1. 

The second step in the evaluation and investigation of potential vapor intrusion into the Site 

structure south of OU#1 was the completion of the bedrock groundwater investigation for OU#2. 

The groundwater information collected from the bedrock investigation was used to provide 

additional information on groundwater flow direction, and VOC contaminant concentrations in 

groundwater under or immediately adjacent to the site structure.  This information was then used 

to select the most likely sampling point for the completion of a soil vapor intrusion investigation 

within the site structure.  The groundwater quality information from the old wells (VCA-MW1-

BR through VCA-MW4-BR) was evaluated in conjunction with groundwater quality information 

from the newly installed groundwater monitoring (VCA-MW5-BR through VCA-MW8-BR).  

While the groundwater quality information from the old wells is not directly comparable to the 

groundwater quality information obtained from the new wells (different sampling events), this 

information is provided in Table 3 to lend understanding of the groundwater quality results from 

VCA-MW5-BR, which suggests that the best location to collect vapor intrusion information was 

southeast of VCA-MW4-BR, the most contaminated well.  Thus, a vapor intrusion investigation 

was performed in the New York Frame business on October 4, 2007.   

3.2 Vapor Intrusion Study Methods  

The New York State Department of Health (NYSDOH) vapor intrusion guidance is applicable for 

this project.  Based upon the groundwater potentiometric surface map and contaminant 

concentrations map that was generated as part of Task 2, the following samples were collected as 

part of the Sub-Slab Vapor/Indoor investigation: 
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• A sub-slab soil vapor sample within the site structure in the area of estimated highest 
groundwater contaminant concentrations; 

• An indoor air sample at a height of approximately three feet above the building floor in 
proximity to the sub-slab sampling location; and 

• An outdoor air sample from a representative upwind location, at a height of 
approximately four to six feet above ground (breathing zone). 

The following provides details of the pre-sampling documentation as well as the sampling 

methods that were used to collect the referenced samples.  Per NYSDEDC direction, vapor and 

air samples were collected for an eight hour period.  Sampling locations are depicted on Photos 5, 

6, and 7.  

This information is included in Appendix G. 

3.2.1 Task 1a.  Pre-sampling Documentation 

Prior to the start of, and during completion of the Soil Vapor Intrusion Investigation, general site 

conditions were documented such as: 

• Use of volatile chemicals in on-site processes and/or building maintenance; 

• Use of heating and cooling systems during sampling; 

• Sample locations in relationship to floor layout, chemical storage areas, sumps, drains, 
parts washers, HVAC system air supply and return registers, and underground utilities; 

• General site layout including adjacent streets, driveways, building footings and paved 
areas; 

• Weather conditions (i.e., precipitation, indoor and outdoor temperature and barometric 
pressure); 

• Air flow patterns within the building; and 

• Surface spills, stains, odors and PID measurements of the ambient air. 
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3.2.2 Task 1b.  Sub-Slab Vapor Sampling 

The sub-slab vapor sampling point was installed at a location within the building where the 

potential for ambient air infiltration via floor penetrations is minimal and out of the way of 

general pedestrian and vehicle traffic.  Thus, prior to installation of the sub-slab vapor probe, the 

building floor was inspected and any observed penetrations (cracks, floor drains, underground 

utility perforations, sumps, etc.) were noted and recorded. 

The sub-slab vapor probe installation was drilled with an electric hammer drill and a 5/8” 

masonry bit.  Once the floor slab was penetrated, Teflon tubing was installed through the building 

slab and did not extend more than two inches into the sub-slab material. A non-VOC emitting 

sealant (modeling clay) was used to seal around the vapor probe.  The sub-slab sample was 

collected in the following manner: 

1. After installation of the probe, one to three volumes (i.e., the volume of the sample probe 
and tubing) were purged to assure the sample collected was representative of sub-slab 
conditions. 

2. Flow rates for both purging and collecting did not exceed 0.2 liters per minute to 
minimize outdoor air infiltrations during sampling. 

3. The vapor was collected using a Summa Canister or “MiniCan” (certified clean by the 
laboratory) using a regulator. 

4. The sampling interval was for a period of approximately eight hours.   

3.2.3 Task 1c.  Indoor Air Sample  

The indoor air sample was collected as follows: 

1. The sample collection rate was consistent with that of the sub-slab sampling. 

2. Flow rates for both purging and sampling were the same as for the sub-slab sample (0.2 
liters per minute). 

3. The indoor air was collected using a Summa Canister or “Mini” Can (certified clean by 
the laboratory) using a regulator. 

4. The sampling interval was for a period of approximately eight hours. 
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3.2.4 Task 1d.  Outdoor Air Sample 

The outdoor air sample was collected as follows: 

1. The sample collection rate was consistent with that of the sub-slab sampling. 

2. Flow rates for both purging and sampling were the same as for the sub-slab sample (0.2 
liters per minute). 

3. The outdoor air was collected using a Summa Canister or “Mini” Can (certified clean by 
the laboratory) using a regulator. 

4. The sampling interval was for a period of approximately eight hours. 

3.3 Task 1e.  Laboratory Analysis of Sub-Slab Vapor and Air Samples 

Vapor and air samples (three samples) were analyzed by Centek Laboratories in Syracuse, New 

York for VOCs by USEPA Method TO-15.  The sub-slab sample was analyzed with a detection 

limit of 0.25 micrograms per cubic meter (ug/m³), and all results were reported in (ug/m³).  

Results were evaluated and compared to draft guidance.   
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4.0 DATA USABILITY SUMMARY REPORT 

This report presents the findings of the data quality assessment performed on the analyses of 

environmental groundwater and air samples collected for the Buffalo Business Park Voluntary 

Cleanup Program (VCP), Buffalo, New York as part of the OU #2 investigation.  Samples for the 

sampling program were collected on August 31 and October 4, 2007.  The chemical data for 

samples collected were validated to identify potential data quality issues which could affect the 

use of the data for decision making purposes. 

A total of five primary groundwater samples, one duplicate, and one trip blank for quality control 

(QC) purposes, were collected for chemical analysis during this sampling events.  In addition, 

three air samples were collected also collected as part of this investigation. Severn Trent 

Laboratories (STL) of Buffalo, New York, (groundwater samples) and Centek Laboratories, LLC 

of Syracuse, New York (air samples) performed chemical analyses of the respective samples 

following United States Environmental Protection Agency (USEPA) method guidelines: 

• Volatile Organic Compounds (VOCs) following USEPA SW8461 Method 8260B Volatile 
Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS) (December, 
1996).  

• VOCs following USEPA Compendium Method TO-152 Determination of Volatile Organic 
Compounds (VOCs) In Air Collected in Specially-Prepared Canisters and Analyzed by Gas 
Chromatography/Mass Spectrometry (GC/MS). (January 1999). 

Information regarding the sample point identifications, analytical parameters, QC samples, 

sampling dates, and contract laboratory sample delivery group (SDG) designations are 

summarized in Table 4. 

Data were validated following guidelines provided by USEPA Contract Laboratory Program 

(CLP) National Functional Guidelines (NFG) for Organic Data Review (October 1999)3 and 

NYSDEC DER-10 Technical Guidance for Site Investigation and Remediation4, where applicable 

to USEPA SW846 Method 8260B.  In general, chemical results for the samples collected at the 

site were qualified on the basis of outlying precision or accuracy parameters, or on the basis of 

                                                 
Footnotes 1-4 on Pages 27 and 28. 
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professional judgment.  The following definitions provide brief explanations of the qualifiers 

which may have been assigned to data during the data validation process. 

J Analyte is present; however, the reported value may not be accurate or 
precise. 

 

UJ The analyte was not detected above the method detection limit.  The 
associated detection limit is considered estimated. 

 

U The analyte was analyzed for, but was not detected above the method 
detection limit. 

 

In general, the data generated during the Buffalo Business Park VCP sampling event met the QC 

criteria established in the respective USEPA methodology and guidelines.  The following bulleted 

items highlight qualifications to specific parameters based on the validation procedures.  

Although these qualifications were applied to some of the samples collected, the qualifications 

may have not been required or applied to all samples collected at the site.  Table 2 summarizes all 

qualifications applied to the data for each sample collected. 

• The trip blank was analyzed with head space in the vial.  The VOC compound methylene 
chloride was detected in the trip blank.  Methylene chloride was qualified as estimated 
(J). 

• Ethylbenzene, m,p-xylene, o-xylene, styrene, tetrachloroethene, toluene, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, and 1,4-dichlorobenzene were qualified 
estimated (J) due to outlying laboratory internal standard recoveries. 

Based on the data validation, the analytical data for samples collected as part of the Buffalo 

Business Park VCP were determined to be acceptable (including estimated data) for their 

intended use. In general, all data collected met acceptable levels of accuracy and precision, based 

on Laboratory Control Samples, Matrix Spike and Matrix Spike Duplicate samples, field 

duplicate samples and laboratory surrogate recoveries.  In addition, the data completeness goal 

(i.e. the ratio of the amount of valid data obtained to the amount expected, including estimated 

data) was 100 percent. 
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5.0 INVESTIGATION RESULTS  

5.1 Groundwater Investigation 

Depth to groundwater is somewhat variable, but ranges from 4.9 feet BGS at VCA-MW–5 BR, to 

15.73 feet BGS at VCA-MW–6BR. The groundwater table is relatively flat with a low gradient 

across most of the site and flow from north to south (Figure 3).  As groundwater approaches the 

southernmost portion of the site, groundwater flow direction turns toward the southeast.  The 

groundwater is steeply inclined in the southeast corner of the site with very high gradients, likely 

in response to the sunken portion of Broadway Avenue, which is approximately 15 to 20 feet 

lower than the site along the southeastern corner of the site.  The groundwater table map (Figure 

3) indicates that that the topographically low area of Broadway Avenue underpass is likely acting 

as a groundwater sink.  Thus, contaminated groundwater from OU#2 is not likely to reach 

residents across Broadway Avenue, since they are also topographically higher than Broadway 

Avenue, and are likely sidegradient of OU#2 groundwater contamination.  

5.2 Groundwater Analytical Results 

Groundwater sample results were compared to New York State Ambient Water Quality 

Standards/Guidance Values (TOGS 1.1.1.) and TAGM 3028 Groundwater Action Levels, and are 

presented in Table 3.  Analytical results for the 5 groundwater samples (four wells plus one 

duplicate sample) indicated six organic parameters were noted as exceeding TOGS 1.1.1. and/or 

TAGM 3028 values in at least one sample.   

1,2-dichloroethylene (total), tetrachloroethylene, and trichloroethylene were detected in samples 

VCA-MW5-BR and VCA-MW7-BR at concentrations in exceedance of both TOGS 1.1.1. and 

TAGM 3028 guidance values.  1,1-dichloroethylene and vinyl chloride were detected in sample 

VCA-MW5-BR at  concentrations in exceedance of both TOGS 1.1.1. and TAGM 3028 guidance 

values.  Lastly, methylene chloride was detected in sample VCA-MW7-BR at concentrations in 

exceedance of both TOGS 1.1.1. and TAGM 3028 guidance values.   

Low-level detections (at values below TOGS1.1.1. and TAGM 3028 values) were found in the 

groundwater samples as follows: cyclohexane, ethylbenzene, methylcyclohexane, toluene and 
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xylene in sample VCA-MW5-BR; acetone, chloroform, cyclohexane, 1,2-dichloroethylene, and 

toluene in sample VCA-MW6-BR; and cyclohexane and methylcyclohexane in sample VCA-

MW8-BR, and the associated duplicate sample. 

5.3 Results of the Vapor Intrusion Study 

Twenty-seven volatile VOCs were detected in the sub-slab sample, 23 VOCs were detected in the 

indoor air sample, and 15 VOCs were detected in the outdoor sample.  At the present time, the 

NYSDOH vapor intrusion document provides for seven VOCs, as described on two matrices 

within the 2006 NYSDOH Guidance document (Appendix G). Matrix 1 provides guidance for 

trichloroethene (TCE), vinyl chloride, and carbon tetrachloride.  Matrix 2 provides guidance for 

1,1,1–trichloroethane, 1,1–dichloroethane, cis–1,2–dichloroethene, and tetrachloroethylene. 

5.3.1 Matrix 1 Results 

There are three VOCs that are presently addressed by NYSDOH Vapor Intrusion Matrix #1.  

Carbon tetrachloride and vinyl chloride were not detected in the sub-slab, indoor air, or outdoor 

air samples that were collected as part of the vapor intrusion study.  Trichloroethene was detected 

as follows: 

• Sub-slab   42.00 ug/m3 
• Indoor Air     1.60 ug/m3 
• Outdoor air       0.87 ug/m3 

These vapor intrusion results for trichloroethene collectively fall into category #7 on Matrix #1, 

which is, “Monitor”.  NYSDOH guidance indicates that monitoring is needed to determine 

whether existing building conditions (e.g., positive pressure heating, ventilation and air-

conditioning systems) are maintaining the desired mitigation endpoint and to determine whether 

changes are needed.  The type and frequency of monitoring is determined on a site-specific basis 

and building-specific basis, taking into account applicable environmental data and building 

operating conditions.  Monitoring is an interim measure required to evaluate exposures related to 

soil vapor intrusion until contaminated environmental media are remediated.  
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5.3.2 Matrix 2 Results 

There are four VOCs that are presently addressed by NYSDOH Vapor Intrusion Matrix #2.  

1,1,1–trichloroethane and 1,1–dichloroethane were not detected in the sub-slab, indoor air, or 

outdoor air samples that were collected as part of the vapor intrusion study.  Cis–1,1–

dichloroethene was detected in the sub-slab sample, but was not detected in the indoor air or 

outdoor air samples. Tetrachloroethylene was detected in both the sub-slab and indoor air 

samples.  

These vapor intrusion results for both cis-1,1-dichloroethene and tetrachloroethylene fall into 

category #2 on matrix #2, which is, “Take reasonable and practical actions to  identify source(s) 

and reduce exposures”.  
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6.0 QUALITATIVE EXPOSURE ASSESSMENT 

6.1 Soils Exposure 

In April of 2006, contaminated soils at Buffalo Business Park were excavated and removed from 

the site as part of remedial activities associated with OU#1.  The contaminated soils were 

excavated, and the side walls of the excavation were sampled.  Sample results indicated that the 

contaminated soils had been removed.  The excavation was subsequently backfilled with clean 

fill, so there should be no potential exposure concerns associated with soils at OU#1. 

6.2 Groundwater 

Depth to groundwater at its shallowest point is approximately six feet BGS (at MW 5) with an 

average depth of approximately 8.1 feet BGS across the site (Table 2).  Groundwater flow 

direction is to the southeast toward Broadway Avenue (Figure 3).     

Groundwater in this area is not used as a water supply since the City of Buffalo is the source of 

drinking water.  Thus, the potential for the consumption of groundwater in this area is unlikely. 

The groundwater table is relatively flat across most of the site.  As groundwater approaches the 

southern property boundary of the site, the groundwater surface is steeply inclined to the 

southeast, likely in response to sunken portion of Broadway Avenue, which is 15 to 20 feet lower 

than the site along the southeastern corner of the site.  The groundwater potentiometric surface 

map (Figure 3) indicates that the topographically low area of Broadway Avenue underpass is 

likely acting as a groundwater sink.  In addition, a major underground utility corridor is present 

along the southern property boundary along the northern side of Broadway Avenue.  Because of 

the topographic low created by the Broadway Avenue underpass, and the bedding associated with 

the underground utilities corridor, it is unlikely that contaminated groundwater from OU#2 will 

reach residents across Broadway Avenue, since they are also topographically higher than 

Broadway Avenue, are sidegradient of OU#2 groundwater contamination, as well as the fact that 

groundwater is most likely intercepted by bedding associated with the underground utilities 

corridor.  Based on this information, groundwater contamination associated with OU #2 will 
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likely only impact the westernmost portion of the southernmost building located within the 

Buffalo Business Park directly south of monitoring well VCA-MW4-BR.  

Collectively the groundwater data indicates that the potential for exposure to contaminated 

groundwater north, west and south of OU#1 and OU#2 is unlikely.  In addition, the likelihood of 

exposure to contaminated groundwater to the east of the site is unlikely, since the underpass area 

of Broadway Avenue appears to act as a groundwater sink.  The downgradient boundaries of the 

groundwater contaminant plume have not been identified; however, there is potential for 

exposure for municipal workers when working on buried utilities within the underground utilities 

corridor that is present along the southern property boundary just north of Broadway Avenue.  

6.3 Vapor Intrusion  

Based on the results of the vapor intrusion study conducted as part of the OU#2 investigation, 

there is some evidence that within the westernmost section of the south site building there is 

potential for exposure to trichloroethene (TCE) through the inhalation of this VOC via the vapor 

intrusion pathway.  This potential exposure is thought to be geographically very limited, since 

there was no TCE detected in groundwater at newly installed monitoring well VCA-MW6-BR.  
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7.0 CONCLUSIONS & RECOMMENDATIONS 

7.1 Conclusions 

Investigation and remedial activities at the Buffalo Business Park have been completed in 

accordance with NYSDEC approved work plans for both OU#1 and OU#2.  As part of this work, 

the following has been conclusions are made: 

• Investigative activities associated with OU#2 have been completed in accordance with 
the NYSDEC approved Investigative Work Plan; 

• The source of contamination on site (contaminated soils at OU #1) has been removed; 

• Groundwater contamination downgradient of OU#1 has been determined to be very 
localized, and was not found in the easternmost groundwater monitoring well that was 
installed (VCA-MW6-BR); 

• Historic groundwater contamination at VCA-MW4-BR is likely from OU#1, the source 
of which has since been removed; 

• The source of the groundwater contamination at VCA-MW5-BR may be from OU#1; 
however, hydrogeologic information provided from the groundwater potentiometric 
surface map (Figure 3) indicates that VCA-MW5-BR is likely sidegradient to OU#1; 

• Groundwater contamination detected at VCA-MW7-BR is unlikely to be from OU#1, 
since this groundwater monitoring well is appears to be sidegradient of OU#1; 

• The groundwater potentiometric surface map (Figure 3) indicates that the topographically 
low area of Broadway Avenue underpass is likely acting as a groundwater sink; 

• It is unlikely that contaminated groundwater from OU#2 will reach residents across 
Broadway Avenue because of the topographic low created by the Broadway Avenue 
underpass; 

• While the downgradient edge of the groundwater contaminant plume has not been 
delineated, there is a potential for exposure to contaminated groundwater when work is 
performed on underground utilities along the underground utilities corridor just north of 
Broadway Avenue; 

• Exposure associated with work on underground utilities is typically of a short duration 
and would be regulated under applicable OSHA regulations;  

• The results of the vapor intrusion study indicate that there is potential for exposure to 
TCE from the migration of soil vapors into the westernmost section of the southern site 
building; and 
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• This potential exposure is thought to be geographically very limited, since there was no 
TCE detected in groundwater at newly installed monitoring well VCA-MW6-BR, located 
approximately 50 feet east of the sub slab vapor sampling point.  

7.2 Recommendations 

No additional soil or groundwater investigation activities are recommended at this time. 

However, Golder does recommend that additional vapor intrusion work is completed during the 

winter to ascertain the nature and extent of potential impacts to the south site building from TCE 

in soil gas.  Another vapor intrusion sampling event is recommended during the winter heating 

months consisting of the following: 

• One soil vapor sample at the previous location inside of New York Frame; 

• One soil vapor sample near VCA-MW6-BR; 

• One soil vapor sample within the adjoining business; 

• Indoor ambient air samples at New York Frame and the adjoining business; and  

• One outdoor air sample for background purposes.  
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8.0 CLOSURE  

This document provides an overview of the field activities and analytical results of the OU#2 

groundwater investigation and associated vapor intrusion study.  Please contact the undersigned if 

you have questions or need additional information. 

GOLDER ASSOCIATES INC. 

 
 
 
Anthony J. Notaro 
Staff Geologist 
 
 
 
 
Norman K. Wohlabaugh, P.G., C.P.G. 
Senior Consultant/Geologist  
 
 
F/N:  G:\Projects\063-9477 (Buffalo Business Park)\Reports\OU#2\Draft\OU#2 Draft Report (Rev 1).doc 
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NOVEMBER 2007 TABLE 1
MONITORING WELL LOCATION AND ELEVATION SURVEY

BUFFALO BUSINESS PARK, 1700 BROADWAY
BUFFALO, NEW YORK

063-9477

WELL NORTH EAST GROUND TOP OF TOP OF RISER
NUMBER COORDINATE COORDINATE ELEV. CASING RISER SIZE

ELEV. ELEV.

MW1 1056088.4 1088090.7 98.9 98.93 98.57 5" STEEL
MW2 1056103.7 1087873.3 99.5 99.51 99.16 5" STEEL
MW3 1056031.5 1087884.1 98.5 98.59 98.08 5" STEEL
MW4 1055985.2 1087914.9 98.1 98.17 97.84 5" STEEL
MW5 1055924.8 1087863.1 97.1 97.11 96.53 2" PVC
MW6 1055978.3 1088137.5 98.0 97.97 97.68 2" PVC
MW7 1056043.0 1087797.6 98.0 98.04 97.45 2" PVC
MW8 1056167.7 1087808.4 100.2 100.28 99.98 2" PVC

CONTROL TIE IN:

NW. BLDG. COR. 1055964.7 1087919.7
SW. BLDG. COR. 1056141.6 1087888.8
FIRE HYDRANT 1056010.4 1087874.2 (ELEVATION OF EAST BOLT ASSUMED 100.00')

HORIZONTAL CONTROL REFERENCE:  NAD 83, U.S. SURVEY FEET, SUB-METER ACCURACY

VERTICAL CONTROL REFERENCE:  ASSUMED

     Survey performed bt Wendel Duchscherer on September 13, 2007

F/N:  G:\Projects\063-9477 (Buffalo Business Park)\Reports\OU#2\Draft\
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NOVEMBER 2007 TABLE 2
GROUNDWATER ELEVATIONS

BUFFALO BUSINESS PARK, 1700 BROADWAY
BUFFALO, NEW YORK

063-9477

WELL GROUND TOP OF TOP OF RISER WATER WATER
# ELEV. CASING RISER SIZE LEVEL ELEVATION

ELEV. ELEV.

MW1 98.89 98.93 98.57 5" Steel 7.4 91.49
MW2 99.49 99.51 99.16 5" Steel 7.56 91.93
MW3 98.54 98.59 98.08 5" Steel 7.08 91.46
MW4 98.10 98.17 97.84 5" Steel 6.73 91.37
MW5 97.12 97.11 96.53 2" PVC 5.81 91.31
MW6 98.00 97.97 97.68 2" PVC 15.73 82.27
MW7 97.98 98.04 97.45 2" PVC 6.36 91.62
MW8 100.24 100.28 99.98 2" PVC 8.63 91.61

CONTROL TIE-IN:

NW. BLDG. CORNER.
SW. BLDG. CORNER.
FIRE HYDRANT (ELEVATION OF EAST BOLT ASSUMED 100.00')

VERTICAL CONTROL REFERENCE:  ASSUMED AT 100.0 FEET

Water Levels collected by Golder Associates, Inc. personnel on September 13, 2007.
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Table 2 GW Elevations.xls Golder Associates Page 1 of 1
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November 2007 TABLE 3
GROUNDWATER ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS
BUFFALO BUSINESS PARK VCP / OU#2

BUFFALO, NEW YORK

 063-9477

Well ID NYS Ambient Groundwater
Water Quality Action Level

Lab ID Standards/ TAGM 3028
Sample Date Guidance Values (August 26, 1997)

(TOGS 1.1.1.)
(June 1998)

Volatiles  (mg/L)
Acetone 0.05 0.05 0.007
Acetonitrile NV 0.05
Benzene 0.001 0.0007
2-Butanone (MEK) 0.05 0.05
Bromodichloromethane 0.05 0.05
Carbon Disulfide NV 0.005
Carbon Tetrachloride 0.05 0.05
Chlorobenzene 0.005 0.005
Chloroethane 0.005 0.005
Chloroform 0.007 0.007 0.0021
Cyclohexane † † 0.00056 J 0.00072 J 0.0018 0.0016
1,1-Dichloroethane 0.005 0.005
1,2-Dichloroethane 0.0006 0.005
1,1-Dichloroethylene 0.0007 0.005 0.012
1,2-Dichloroethylene, Total 0.005 0.005 1.664 0.0019 0.021
1,2-Dichloropropane 0.001 0.005
Ethanol NV NV
Ethylbenzene 0.005 0.005 0.00075 J
Ethyl Ether NV 0.05
Ethylene Glycol 0.05 0.05
Hexane NV 0.05
2-hexanone 0.05 0.05
Isopropyl Alcohol NV NV
Isopropyl Ether NV NV
Methanol NV 0.05
Methyl Acetate NV NV
Methylene Chloride (Dichloromethane) 0.005 0.005 0.011
Methylcyclohexane † † 0.00061 J 0.0014 0.0013
4-Methyl-2-pentanone (MIBK) NV 0.05
2-Methyl-1,3-dioxolane 0.05 0.05
N-Butyl Alcohol NV 0.05
Tetrachloroethylene 0.005 0.005 18 1.3
Tetrahydrofuran 0.05 0.05
1,1,2-Trichloroethane 0.001 0.005
Toluene (Methylbenzene) 0.005 0.005 0.0018 0.00065 J
Trichloroethylene 0.005 0.005 3.2 0.026
Vinyl Chloride 0.0003 0.002 0.052
Xylene, Total 0.005 0.005 0.00097 J
TOTAL VOCs 22.93269 0.01237 1.358 0.0032 0.0029

VCA-MW8-BR
(duplicate)
A7983605

8/31/078/31/07
A7983603

VCA-MW8-BRVCA-MW6-BR

A7983604
8/31/07 8/31/07

A7983602

VCA-MW7-BRVCA-MW5-BR

A7983601
8/31/07

Notes:
All results are reported in milligrams per liter (mg/L).
Analytical qualifiers and other notes are presented on final page.
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November 2007 TABLE 3
GROUNDWATER ANALYTICAL RESULTS

VOLATILE ORGANIC COMPOUNDS
BUFFALO BUSINESS PARK VCP / OU#2

BUFFALO, NEW YORK

 063-9477

Well ID NYS Ambient Groundwater
Water Quality Action Level

Lab ID Standards/ TAGM 3028
Sample Date Guidance Values (August 26, 1997)

(TOGS 1.1.1.)
(June 1998)

Volatiles  (mg/L)
Acetone 0.05 0.05
Acetonitrile NV 0.05
Benzene 0.001 0.0007
2-Butanone (MEK) 0.05 0.05
Bromodichloromethane 0.05 0.05
Carbon Disulfide NV 0.005
Carbon Tetrachloride 0.05 0.05
Chlorobenzene 0.005 0.005
Chloroethane 0.005 0.005
Chloroform 0.007 0.007
Cyclohexane † †
1,1-Dichloroethane 0.005 0.005
1,2-Dichloroethane 0.0006 0.005
1,1-Dichloroethylene 0.0007 0.005
1,2-Dichloroethylene, Total 0.005 0.005
1,2-Dichloropropane 0.001 0.005
Ethanol NV NV
Ethylbenzene 0.005 0.005
Ethyl Ether NV 0.05
Ethylene Glycol 0.05 0.05
Hexane NV 0.05
2-hexanone 0.05 0.05
Isopropyl Alcohol NV NV
Isopropyl Ether NV NV
Methanol NV 0.05
Methyl Acetate NV NV
Methylene Chloride (Dichloromethane) 0.005 0.005
Methylcyclohexane † †
4-Methyl-2-pentanone (MIBK) NV 0.05
2-Methyl-1,3-dioxolane 0.05 0.05
N-Butyl Alcohol NV 0.05
Tetrachloroethylene 0.005 0.005
Tetrahydrofuran 0.05 0.05
1,1,2-Trichloroethane 0.001 0.005
Toluene (Methylbenzene) 0.005 0.005
Trichloroethylene 0.005 0.005
Vinyl Chloride 0.0003 0.002
Xylene, Total 0.005 0.005
TOTAL VOCs

0.33

0.28 J 1.44 1.43

0.11 J

0.1 2.6 8.6 30 32

0.006 J
0.005 J 0.03 J 0.96 3.8 3.6

0.18 J 0.17 J

0.111 3.07 9.84 35.42 37.2

2/15/06
A6176401FD

(duplicate)
MW-4 BR

2/15/06
A6176401

MW-4 BRMW-2 BR

A6176403
2/15/06 2/15/06

A6176402

MW-3 BR

2/15/06
A6176404

MW-1 BR

Notes:
All results are reported in milligrams per liter (mg/L).
Analytical qualifiers and other notes are presented on final page.
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NOVEMBER 2007 TABLE 4
SOIL VAPOR ANALYTICAL RESULTS 

AIR TOXIC TO15 COMPOUNDS
BUFFALO BUSINESS PARK VCP/OU #2

SOIL VAPOR INTRUSION STUDY
BUFFALO, NEW YORK

 063-9477

Official Name
Sample Date
Sample ID

Air Toxic TO15 (ug/m3)
1,1,1-Trichloroethane ND ND ND
1,1-Dichloroethane ND ND ND
1,4-Dichlorobenzene 0.98 J 0.92 J ND
1,2-Dichloroethane 0.91 ND ND
1,2,4 - Trimethylbenzene 4.20 J 7.90 J 2.00 J
1,3,5 - Trimethylbenzene 2.40 J 4.30 J 1.10 J
2,2,4 - Trimethylpentane 2.8 7.90 ND
4 - Ethyltoluene 1.0 1.7 ND
Acetone 110 76 22.00
Benzene 4.9 J 7.8 J 0.88
Bromomethane 1.8 ND ND
Carbon Disulfide 1.4 0.82 ND
Carbon Tetrachloride ND ND ND
Chloroform 0.60 ND ND
Cyclohexane 8.10 4.50 0.42 J
cis-1,2-Dichloroethene 6.9 ND ND
Ethylbenzene 7.20 J 7.90 J 0.62 J
Freon 11 1.80 2.10 1.30
Freon 12 5.80 3.20 2.30
Heptane 9.20 7.00 ND
Hexane 16.00 6.80 ND
Isopropyl Alcohol 69.00 87.00 ND
m&p-Xylene 14.00 J 13.00 J 1.80 J
Methylene Chloride 5.20 0.74 0.60
Methyl Ethyl Ketone (MEK) 21.00 5.20 4.20
o - Xylene 3.80 J 6.10 J 0.62 J
Styrene 5.60 J 3.20 J 0.52 J
Tetrachloroethylene 4.2 J 1.00 J ND
Toluene 32.00 J 24.00 J 4.50 J
Trichloroethene 42.00 † 1.60 0.87
Vinyl Chloride ND ND ND

Total VOC 263.69 195.18 43.73

ppb/v=Parts per billion per volume
ppt/v=Parts per trillion per volume
ug/m3=Micrograms per cubic meter

Matrix 1 Compounds
Matrix 2 Compounds
ND = Not Detected
† = Compound is in exceedance of the New York State Department of Health (NYSDOH) 
      Guidance Value of 5.00 µg/m3.

001A

Sub-Slab Indoor Air Outdoor Air

(ug/m3) (ug/m3) (ug/m3)

10/4/07
002A003A

10/4/0710/4/07

F/N:  G:\Projects\063-9477 (Buffalo Business Park)\Reports\OU#2\Draft\
Table 4 Revised.xls Golder Associates Page 1 of 1
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OU#2 Groundwater and Vapor Intrusion Investigations 
Buffalo Business Park 

November 2007 Buffalo, New York,  063-9477 
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Photograph 1:  Location of groundwater monitoring well VCA-MW5-BR.  
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Photograph 2:  Location of groundwater monitoring VCA-MW6-BR inside of New York 
Frame. (center of photograph). 
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Photograph 3:  Location of groundwater monitoring well VCA-MW7-BR (center of 
photograph). 
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Photograph 4:  Location of groundwater monitoring VCA-MW8-BR in front of the Dollar 
Store. 
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Photograph 5:  Outside air monitoring point for the vapor intrusion study.  Cannister on 
mail box in center of photograph. 
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Photograph 6.  Location of indoor air monitoring point on flat file cabinet in center of 
photograph. 
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Photograph 7.  Location of sub-slab vapor monitoring point in store room.  Cannister is on 
the floor in the center of the photograph.  
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