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PIONEER MIDLER AVENUE SITE 

 REMEDIAL INVESTIGATION AND REMEDIAL ALTERNATIVES 

ANALYSIS REPORT 
 

SECTION 1 - INTRODUCTION 

1.1 Purpose and Organization of the Report 

This Remedial Investigation (RI) and Remedial Alternatives Analysis (RAA) Report documents 

efforts to characterize environmental quality at the Midler City Industrial Park Site, in the City of 

Syracuse, New York.  This report covers work performed under the New York State Department 

of Environmental Conservation’s (NYSDEC’s) “Brownfields Program” and addresses elements, 

as appropriate, established within the NYSDEC’s Brownfield Cleanup Program.  This report 

covers work completed through October 2007. 

 

Section 4 of this report documents the multi-phased Remedial Investigation, which identified the 

nature and extent of soil and groundwater contamination to be associated with four well-defined 

source areas where chlorinated volatile organic compounds (CVOCs) were present at 

concentrations orders of magnitude greater than were present elsewhere at the site.  Those source 

areas were the subject of the year-long Interim Remedial Measure (IRM) which is documented in 

the OctoOctober 2007 Interim Remedial Measures Report (separate report).  Section 5 

summarizes the IRM and documents the removal of CVOCs from within the source areas, 

significantly altering the nature and extent of site soil and groundwater CVOC impacts (note that 

ground water continues to be monitored as discussed in a separate document, the Remedial Work 

Plan).  Section 6 of this report then discusses post-IRM conditions at the site, which are the basis 

of subsequent evaluations associated with human health (Section 7) and the remedial alternatives 

analysis (Section 8). 



Pioneer Midler Avenue Brownfield Project  
RI / RAA Report 
 
 

December 2007  Page 2 

1.2 Site Background 

The following sections provide background information associated with the site, including a 

description of the site, the history of the site, and a summary of previous investigations or 

remedial actions undertaken. 

 

1.2.1 Site Description 

The Midler City Industrial Park Site is approximately 22 acres and is located in the eastern 

portion of the City of Syracuse, as shown on Figure 1.  The site was developed as an industrial 

facility in the late nineteenth century and was utilized as such through the mid-twentieth century.  

The Midler City Industrial Park Site is relatively flat and is bounded as follows: 

• To the north by Interstate Route 690; 

• To the east by property reportedly held by Sutton Investing Corporation and currently 

being for mulching/landscaping operation;  

• To the south by property owned by CSX Transportation; and 

• To the west by Midler Avenue. 

 

Review of United States Geological Survey (USGS) mapping shows that the site lies at an 

elevation of approximately 410 feet above mean sea level and is located approximately 800 feet 

north of the former Erie Canal (now Erie Boulevard) and three miles east of Onondaga Creek.  

Surface drainage in the area is controlled via storm water structures, with the majority of flow 

toward the west, where subtle sloping topography would result in discharge to Onondaga Creek, 

which discharges to Lake Ontario via the Seneca/Oswego River system. 

 

According to United States Department of Agriculture - Soil Conservation Service Soil Survey 

mapping for Onondaga County, the soils in the vicinity of the site are classified as “Cut and Fill 

Land”.  These soils have moderate to poor permeability and are characterized by seasonal high 

water tables.  Review of surficial geologic mapping prepared by the New York State Geological 

Survey indicates that unconsolidated soils in the vicinity of the site consist of lacustrine silt and 
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clay.  Consistent with the topographic setting of the site, shallow groundwater flow in the area of 

the site would be expected to flow across the site generally from north to south. 

 

Regional bedrock geologic mapping indicates that bedrock underlying the site consists of the 

Camillus and Syracuse formations of shale, doolostone, gypsum, or salts, generally present at 

depths of greater than 100 feet.  Groundwater within the deeper bedrock generally occurs within 

fractures, joint sets, and bedding planes. 

 

Residents in the area of the site receive their domestic water from municipal service connections 

supplied by the City of Syracuse.  The source of the municipal water supply is surface water 

from Lakes Skaneateles and Ontario. 

 

1.2.2 Site History 

The early history of the site was characterized by its use as an industrial site and its proximity to 

transportation infrastructure (railroads and previously, the Erie Canal).  Former tenants of note 

include Pierce, Butler, & Pierce Manufacturing Company, a producer of heavy iron wares 

(boilers, radiators, piping, etc.) and Prosperity Company, a producer of laundry and dry cleaning 

equipment.  Since being acquired in 1961 by Sutton Investing Company, the buildings had been 

utilized as general storage/operations (warehouse) rental space.  The nature of these tenants was 

varied and included the following: 

• Auto dealer storage of new and used vehicles 

• Electrical contractor 

• Landscape contractor 

• Rack/storage/pallet system vendor 

• Hardwood/plywood storage 

• General contractors 

 

Figure 2 identifies the major site structures as they existed at the beginning of the Remedial 

Investigation.  Concurrent with the RI, Pioneer Midler Avenue, LLC proceeded with the 
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demolition of buildings and structures as well as redevelopment of the site into a multi-tenant 

commercial property, anchored by a major home improvement chain store.  An October 2007 

Demolition Closure Report, including details regarding incidents associated with subsurface 

conditions (i.e., encounters with unanticipated subsurface structures), will be submitted under 

separate cover.  Redevelopment of the site is well underway and various components are 

scheduled for completion in late 2007. 

1.2.3 Previous Investigations 

A Phase I Environmental Site Assessment (ESA) was completed by C&S for the Midler City 

Industrial Park Site in 1994.  That ESA concluded that evidence of recognized environmental 

conditions existed within numerous areas at the site.  In particular:  

• Thirteen areas were identified as having the potential for petroleum contamination due to 

leakage or spillage;  

• Four areas were associated with general debris disposal including ashes/cinders; 

• Six areas were identified as having the potential for chemical contamination due to 

container leakage or spillage;   

• Five areas were identified as having the potential for contamination associated with 

electrical transformer dielectric fluids; and 

• Evidence of asbestos-containing materials was also observed at several locations on the 

site. 

 

Prior to submitting the BCP application, Pioneer Midler, LLC undertook a preliminary 

investigation in July 2004 (Appendix B).  The objective of that investigation was to assess 

specific areas of the Site that were identified in the 1994 Phase I ESA.  The areas of interest for 

the July 2004 investigation included: 

• The former pond; 

• The former C&D fill area; 

• Area Q – former location of a 12,000 gallon fuel oil underground storage tank (UST); 

• Area S – former location of four partially buried fuel oil storage tanks ranging in size 

from 900 gallons to 20,000 gallons; and 
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• Existing electrical powerhouse and maintenance building. 

 

The former pond and C&D areas as well as Area Q and Area S were investigated by making a 

series of test trench explorations with a track mounted excavator.  At the electrical powerhouse, 

wipe samples were obtained for laboratory analysis to assess the presence or absence of 

polychlorinated biphenyls (PCBs).  In addition to the test pit explorations made to assess specific 

environmental areas of potential concern, three additional trenches were made along the western 

boundary of the site.  Those excavations were dug to assess shallow groundwater levels in the 

location where stormwater retention basins have been proposed for the future site development. 

 

Documentation of field observations and analytical laboratory results was presented in a letter 

report (included in Appendix B to this Report) prepared by C&S Engineers, Inc. for Pioneer 

Midler Avenue, LLC.  The following is a summary of findings relative to the July 2004 

investigation. 

 

Former Pond Area 

• Ground surface to four feet below grade consisted of soil intermixed with scrap wood, 

foundry sand, bricks, asphalt, concrete, a cast iron sink, and discarded metal cans. 

• 3.5 to 5.5 feet below grade, silty clay, marl, and peat were found. 

• Laboratory analysis of two samples for PCBs and volatile organic compounds (VOCs) 

did not detect the presence of these compounds. 

 

Former C&D Fill Area 

• Ground surface to three feet below grade was fill material which did not exhibit 

discoloration, staining, or odors. 

• Below three feet were foundry sands, slag, glass, scrap wood, metal, concrete, asphalt, 

and tar. 

• Six feet below grade, white marl was encountered with peat above. 

• Conventional headspace analysis performed in the field revealed the presence of volatile 
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organic vapors in one test trench. 

• Laboratory analysis of samples taken from this area indicated the presence of acetone, 2-

butanone, and tetrachloroethene.  The tetrachloroethene was reported at a concentration 

of 160 µg/kg. 

 

Area Q – Former 12,000 Gallon UST Location 

• Foundry sand, slag, and marble stone fragments were encountered. 

• No evidence of a UST was found. 

• No physical evidence of staining or discoloration was detected.  A petroleum odor was 

noted in the shallow soils of the boring. 

• No samples for laboratory analysis were obtained. 

 

Area S – Former Location of Four Partially Buried Tanks 

• Foundry sand and slag were observed. 

• No physical evidence of a UST was found. 

• No volatile organic vapors, stained soil, or sheens were detected. 

 

 

Electrical Powerhouse 

• Wipe samples of surfaces within the Electrical Powerhouse revealed the presence of 

Aroclor 1260 at 5.5 µg/100 cm2 on the floor and 1.3 µg/100 cm2 on the front of one of 

the transformers. 

 

West Area Trenches 

• Fill materials consisting of slag, foundry sand, rocks, and a sand/silt mixture were found 

to a depth of approximately six feet below grade.   

• Marl was encountered at depths ranging from three feet to ten feet below ground surface. 

• No samples for laboratory analysis were obtained. 
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1.3 Report Organization 

This RI Report utilizes the general format recommended in Draft DER-10, Technical Guidance 

for Site Investigation and Remediation.  In order to provide a stand-alone document capable of 

identifying appropriate site remedial actions, the results of the RI, the Interim Remedial 

Measures, and of the previous investigative activities are included. 

 

Tasks conducted as part of this RI were performed consistent with the NYSDEC’s Draft DER-

10, Technical Guidance for Site Investigation and Remediation and the NYSDEC’s Draft 

Brownfield Cleanup Program Guide. 
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SECTION 2 - STUDY AREA INVESTIGATION 

2.1 Introduction 

This Section documents the activities undertaken during this Brownfields Investigation to 

evaluate the existence and extent of impacts to the Midler City Industrial Park Site from past 

industrial activities and waste management practices.   

 

The initial round of RI activities was conducted from November 11, 2004 through November 29, 

2004, during which eighteen soil borings, eight monitoring well installations, test pit 

excavations, and utility sediment/liquid sampling programs were conducted.  During the week of 

January 24, 2005, six additional borings were made and completed as deeper interval monitoring 

wells.  In March 2005, sixteen GeoProbe™ borings were made to delineate a chlorinated 

hydrocarbon impacted area east of Building 7, and seven borings completed as temporary 

monitoring wells were installed at locations inside site structures.  In July 2005, four 

GeoProbe™ exploratory wells were made to investigate groundwater within the sand unit at the 

top of till.  In late 2005 and early 2006, four permanent monitoring wells were installed within 

the sand at the top of till and sixty-nine GeoProbe™ borings were made to delineate potential 

source areas that had been identified during the previous work phases.  An additional 54 borings 

were made during March and April 2006 to complete the delineation of the four source areas.  

Copies of boring logs, well installation logs, photoionization screening data, and other 

supporting data are provided in the various appendices to this report. 

 

During the first phase of the investigation, C&S also provided an environmental monitor to 

observe the geotechnical drilling effort and the geotechnical test-pit excavation effort at the site, 

both of which were conducted concurrently with the RI.  The geotechnical borings utilized 

continuous sampling methods for the initial twenty feet below the ground surface, during which 

each split-spoon sample was examined and headspace screened utilizing a PID; samples were 

selected from five geotechnical borings for laboratory analysis.  Soil samples from six test pit 

locations were also submitted for laboratory analysis. 
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The NYSDEC-approved site Interim Remedial Measure (IRM), completed in October 2007, 

successfully removed chlorinated volatile organic compounds (CVOCs) from the source areas.  

The term chlorinated volatile organic compounds, as used in this report, refers to the suite of 

compounds made up of tetrachloroethene (PCE), trichloroethene (TCE), vinyl chloride (VC), cis-

1,2-dichloroethene (cis-DCE), and trans-1,2-dichloroethene (trans-DCE). 

 

The October 2007 Interim Remedial Measures Report, submitted under separate cover, 

documents the verification sampling program, consisting of soil borings at 59 locations to 

specified depths, associated sampling, and laboratory analysis for CVOCs.  Section 5 of this 

report discusses the IRM. 

2.2 Site Characterization Field Activities 

This Section summarizes the field activities undertaken to characterize the site. 

2.2.1 Preliminary Site Reconnaissance 

The layout of the Midler City Industrial Park Site property is shown in Figure 2.  The 

preliminary site reconnaissance consisted of reviewing historical documents from the Phase I 

ESA and physically orienting the areas of concern identified therein.  A room-to-room 

walkthrough was conducted for site buildings to confirm or clarify historical information.  Site 

utility maps were reviewed and accessible manhole/catch basin covers were removed in an effort 

to assess the orientation and construction of penetrations and connecting pipelines.   

 

2.2.2 Surface Features 

Site structures and utilities are the relevant surface features with respect to the investigation of 

the presence and migration of chemical constituents, or that may affect future uses of the site.  

Outside of the site structures, stored equipment of varied condition was scattered somewhat 

randomly around the eastern portion of the site.  A deteriorated perimeter fence surrounded the 

site.  There were entry gates at the western boundary of the site (off Midler Avenue). 
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There was no observed evidence of specific areas external to the buildings where the condition 

of surface features (e.g., stained soil or dead vegetation) indicated a recognized environmental 

condition.  One existing tenant in Building 13 had oily equipment stored outside.  Accumulated 

debris and extreme building deterioration (to the point where entry to some areas was not safe) 

precluded thorough physical inspection of Building 11; however, historical information 

suggested no concerns.   

 

2.2.3 Contaminant Source Investigation 

The contaminant source investigation focused on areas associated with past use of industrial 

chemicals, as indicated by the Phase I ESA and the previous site investigations.  As part of the 

comprehensive site investigation, sediment and/or liquid samples were collected from subsurface 

utility locations (see Figure 3), as described in the following table: 

 
Sediment and/or 

Liquid Sample from 
Utility Location 

Location/Area of Concern 

S–1, S–2, S–3 Stormwater catch basins 

S–4 Sump in southeast corner of “Compressor Room” 

S–5 Trench drain  

S–6, S–7 Stormwater catch basins in alley 

S–8 Diamond plate covered trench east of the overhead 
door. 

S–9  Diamond plate covered trench and sump in former 
“Plating Building” as shown on 1960 mapping. 

S-10 Sump in “Building 9” 

S-11 Main storm sewer south of “Building 13” 

S-12 Trench in western portion of “Building 3”. 
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2.2.4 Soil and Vadose Zone Investigations 

2.2.4.1 Summary 

During the multiple investigation and IRM phases at the site, more than 300 hollow-stem auger 

or direct push soil borings were completed, with 32 being completed as permanent or temporary 

groundwater monitoring wells.  Eighteen borings were completed during the initial phase of 

investigative activities (including eight completed as monitoring wells above the clay layer), six 

borings (all completed as monitoring wells to the top of the clay unit) were completed during the 

second phase, seven interior borings with temporary monitoring wells were also installed during 

the second phase, along with four deep borings (all completed as temporary monitoring wells) 

followed by installation of four permanent deep wells.  The following additional activities were 

undertaken to assess soil and vadose zone conditions at the site: 

• C&S observed continuous sampling and recorded PID measurements for the top twenty 

feet at each of the 36 geotechnical borings at the site.   Five geotechnical soil boring 

locations (PB3, PB4, PB7, PB12, and LB8) were also sampled for laboratory analysis.   

• Sixteen GeoProbe™ explorations were conducted in March 2005 to delineate the 

chlorinated hydrocarbon plume in the area around Phase 1 soil boring B-3. 

• Three surface soil samples and six test pit samples were collected at locations designated 

based on their proximity to activities or structures associated with suspect environmental 

conditions.  

• 123 additional GeoProbe™ borings were completed in late 2005 and early 2006 to 

complete delineation of the four source areas. 

• GeoProbe™ borings for 59 IRM verification sample locations were made during the 

period from March 2007 through September 2007.  Many of those locations were bored 

and sampled on multiple occasions.  

 

Figure 3 provides the locations for all site soil borings, test pits, and surface soil samples, and 

monitoring wells. 
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Depending on accessibility of a particular boring location, the drilling equipment was either 

mounted on a truck or a custom-fabricated unit made for interior buildings or small space 

applications.  Drilling spoils created at each borehole (except those completed as groundwater 

monitoring wells) were placed into the borehole of origin as backfill.  Excess spoils including 

those generated at boreholes completed as groundwater monitoring wells were placed in 55-

gallon drums for subsequent disposal. 

 

Each borehole made by rotary drilling methods was sampled continuously (i.e., split spoons) in 

accordance with ASTM D1586-99.  Retrieved soil samples were visually examined to assess 

subsurface conditions and physical properties of the strata.  These properties included:  color, 

moisture content, and visual evidence of discoloration or sheens.  Additionally, representative 

soil samples were field screened for evidence of volatile organic vapors via conventional 

headspace analysis techniques using a photoionization detector (PID) equipped with a 10.6 eV 

lamp. 

 

During the initial two phases of work, a minimum of one soil sample from each of the borings 

was collected for laboratory analysis.  The sampling interval was determined in the field based 

on visual examination of the samples and the results of PID screening.  In the absence of 

evidence of contamination, samples were retrieved from just above the water table.  Analysis of 

the soil samples was for the Superfund Target Compound List (TCL) of parameters as specified 

in Exhibit C of the NYSDEC ASP.   

 

2.2.4.2 Subsurface Investigations Phase 1, November – December 2004 

The following table describes the locations for the Phase 1 environmental soil borings.   

 

Soil Boring Location/Area of Concern 

B–1 
Area previously identified in the 1994 Phase I ESA as the 
locations of an oil tank (1930 mapping) and an 8,000 gallon oil 
tank (1960 mapping). 
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Soil Boring Location/Area of Concern 

B–2 Former “Spray Oven and Dip Tank Degreaser” as shown on the 
1960 mapping. 

B–3 Former “Paint House” as shown on the 1960 mapping. 

B–4 Interior courtyard area.  1960 mapping shows plating room was 
situated immediately south of courtyard. 

B–5  Area previously identified in the 1994 Phase I ESA as being the 
location of “Paint Storage” as shown on the 1960 mapping. 

B–6 
Area previously identified in the Phase I ESA as the location of a 
12,000 gallon fuel oil tank as shown on the 1960 mapping.  This 
area was also investigated by test pit explorations in July 2004. 

B–7, B–8, 
B–9 

Fill area previously identified in 1994 Phase I ESA.  This area was 
also investigated by test trench explorations in July 2004.  VOC’s 
detected. 

B–10  Plating Building as shown on the 1960 mapping. 

PB3, PB4,  
PB7, PB12, 

LB-8. 
Samples collected from geotechnical borings. 

 

Surface soil samples P-1 through P-3 (see Figure 3) were composite samples for PCB analysis, 

collected as part of the Phase 1 investigation from the following areas potentially associated with 

past use, storage or disposal of electrical transformers. 

 

Surface Soil / Sediment for 
PCBs Only Location/Area of Concern 

P–1 Area Y, previously identified in the 1994 Phase I 
ESA as the location of “Transformer Poles”. 

P–2 Area W - former transformer area. 

P–3 Existing exterior electrical transformer yard.   

 

A fourth planned surface soil sampling location was not sampled as there was no solid media 

within the vault.  Liquid sample IL-3 was collected at that location. 
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The following six test pit soil samples were collected for laboratory analysis from the thirteen 

test pits (see Appendix A for test pit logs): 

 

Test Pits Location/Area of Concern 

TP-4 
Geotechnical test pit location selected for sampling based 
on observation of fuel oil emanating from the north (from 
under adjacent building) 

TP-5 
Geotechnical test pit location selected for sampling based 
on presence of a sheen on the water entering the test pit at 
approximately four feet below the ground surface. 

TP-7 
Area previously identified in the 1994 Phase I ESA as the 
location of an aboveground fuel oil tank, as shown on the 
1930 mapping. 

TP-12 
Area previously identified in the Phase I ESA as being the 
location of two 500-gallon skid mounted tanks.  One tank 
was labeled as gasoline and the other “Diesel Off Road.” 

TP-13 
Area previously identified in the 1994 Phase I ESA as 
being the location of “Open Incinerators” as shown on the 
1960 mapping. 

TP -14 Area previously identified as the location of an 
underground storage tank. 

 

2.2.4.3 Subsurface Investigation Phase 2, January – March 2005 

Six additional Phase 2 borings into the deeper portion of the shallow aquifer above the clay layer 

were installed in January 2005 for completion as monitoring wells.  Three of the six locations 

(MW-2D, MW-3D, and MW-4D) were selected as companion wells for Phase 1 installations, 

two of the six (MW-9D and MW-10D) were placed along the southern site boundary, and the 

final deeper well (MW-11D) was placed near Phase 1 boring B-3 where significant chlorinated 

hydrocarbons had been detected.  The deeper borings were installed to determine soil quality, 

groundwater flow characteristics, and groundwater quality within that portion of the aquifer 

directly above the clay unit.   

 

Sixteen GeoProbe™ soil explorations were performed as part of the Phase 2 investigation in 

March 2005 to: 
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• Delineate the chlorinated hydrocarbon plume identified at soil boring B-3 during the first 

phase of borings; and 

• Verify the existence and depth to the top of the clay unit identified during the Phase 1 

borings. 

 

PID measurements and soil classifications were made at each of the GeoProbe™ locations and 

samples were selected for laboratory analysis based on those observations. 

 

Also in March 2005, seven additional Phase 2 borings completed as temporary groundwater 

monitoring wells (locations identified with “SB” prefix on Figure 3) were installed at locations 

within site structures.  These locations were selected based on historical information with the 

objective to: 

• Investigate interior areas to determine source areas with respect to the chlorinated 

hydrocarbon impacts identified during the Phase 1 investigative activities;   

• Delineate the chlorinated hydrocarbon plume within the sub-structure areas; and 

• Verify the existence and depth to the top of the clay unit in sub-structure locations. 

 

The interior soil boring locations were selected based on knowledge of previous activities in an 

area or on evidence of surface modifications, such as patched concrete, that may indicate 

removal of process equipment. 

 

2.2.4.4 Subsurface Investigation Phase 3, July – February 2006 

In July 2005, an investigation of the deep soils and aquifer was initiated.  Four direct push 

borings (DW-1, DW-2, DW-3, and DW-4) were advanced to the top of the glacial till unit, with 

continuous sampling conducted from the top of the clay unit.  Soil samples were collected 

consistent with the selection criteria developed during the Phase 1 and 2 installations.  

GeoProbe™ discreet interval sampling tools were utilized to assess the presence or absence of 

dissolved phase VOCs and dense non-aqueous phase liquids within the sandy strata which lie 
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above the till.  Permanent monitoring wells were installed at three of the four locations (DW-1, 

DW-2, and DW-3) in September 2005.   

 

The final Phase 3 investigative activities completed in late 2005 and early 2006 included 

installation of an additional 123  GeoProbe™ soil explorations within the areas surrounding B-1 

and B-5, MW-3D and north of B-3, to determine areal and vertical extent of impacted soils 

associated with the potential VOC source areas identified from the Phase 1 and Phase 2 

investigation results.   

 

2.2.5 Groundwater Investigations 

Monitoring wells MW-1 through MW-8 were installed during the first round of RI activities at 

areas of interest.  The locations were selected in agreement with NYSDEC preferences.  

Monitoring 
Well 

Location/Area of Concern 

MW–1 Area previously identified in the 1994 Phase I ESA.  Former 
location of a 500 gallon fuel oil tank as shown on the 1960 mapping. 

MW–2 Perimeter monitoring well location. 
 

MW-3 Area previously identified in the 1994 Phase I ESA as the location 
of a drum storage area and stained soil. 

MW–4 Area previously identified in the 1994 Phase I ESA as the location 
of 55-gallon drums of flammable liquid in 1960. 

MW–5 

This well is to assess groundwater quality in the vicinity of the 
following areas identified in the 1994 Phase I ESA: 
 Paint storage (1960 mapping) 
 Lacquer and thinner storage (1960 mapping) 
 Electrical transformer storage observed in 1994 
 Previously identified ash/cinder debris. 
 Storage of containers holding roof tar, epoxy paint, and 

concrete additives as observed in 1994. 

MW–6 

This monitoring well has been placed adjacent to C&D fill area 
identified in the 1994 Phase I ESA.  In addition, it will used to 
monitor the presence of tetrachloroethene that was detected during 
the July 2004 investigation. 
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MW–7 

Area previously identified in the 1994 Phase I ESA as being the 
location of storage tanks situated on the ground surface.  The origin 
of these tanks was suspected to be Area S.  This is also a perimeter 
well and adjacent to the previously described C&D fill area.  
Additionally, the 1960 mapping shows this area as the location of a 
275 gallon fuel oil aboveground storage tank (AST). 

MW–8 

Perimeter well and assessment of area previously identified in the 
1994 Phase I ESA as the location of electrical transformers (1960 
mapping).  The 1960 mapping also shows a “Dip Tank” at the 
interior northwest corner of the current day “Building No.  2.” 

 

Consistent with the RI work plan, monitoring wells MW-1 through MW-8 were constructed with 

the screened interval straddling the water table. 

 

After assessing the analytical results and field PID logs for the initial borings and monitoring 

wells, it was observed that impacts from chlorinated hydrocarbons appeared to be present at the 

site at depths below the level designated for the screened interval within the first eight 

monitoring wells.  Specifically, the VOCs data for boring B-3 (14 ft.  to 16 ft.  below the ground 

surface), PID measurements from soil borings in the southern portion of the site, and the 

observed direction of groundwater flow across the site, indicated the possible presence of VOCs 

at depths from fourteen feet below the ground surface to the depth where a clay unit was 

encountered.  To provide additional data regarding the presence of these compounds both in 

deeper soils and groundwater, and to further assess the presence of the clay unit, six Phase 2 

monitoring wells were installed.  These additional wells were screened across a deeper interval 

of the shallow aquifer than the Phase 1 monitoring wells, and were located as follows: 

• MW-2D, MW-3D, and MW-4D were installed as “companion” wells to downgradient 

monitoring wells MW-2, MW-3, and MW-4, respectively. 

• MW-11D was installed adjacent to boring B-3. 

• MW-9D and MW-10D were installed within the City of Syracuse property immediately 

south of the site.  In the east/west direction, the locations of MW-9D and MW-10D were 

selected to provide more complete data for soil and water quality along the downgradient 

(southern) site boundary. 
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Seven Phase 2 temporary monitoring wells were installed at locations (“SB” prefix) inside site 

structures during March 2005 to provide additional data characterizing conditions beneath the 

structures, to assist in delineating the chlorinated hydrocarbon plume identified immediately east 

of the structures, and to enhance the understanding of site groundwater flow patterns. 

 

In the third phase of the RI (July 2005), four temporary deep “monitoring wells” (“DW” prefix) 

were installed to investigate groundwater quality within the sand unit(s) located directly above 

the glacial till in the south central portion of the site.  After advancing a casing into a sand unit, 

groundwater was purged, the sampler inserted, and a sample collected utilizing a GeoProbe™ 

SP15 stainless steel groundwater sampling device.  If more than one distinct sand unit was 

identified in the zone above the till, the process was repeated for each sand unit, resulting in 

multiple samples at some locations.  The groundwater samples from this phase were analyzed for 

TCL VOCs.  At the request of the NYSDEC, the samples were also analyzed for total chloride 

content to assist in establishing whether the overburden groundwater at the site, irrespective of 

VOC contamination, could potentially be an acceptable drinking water source.   

 

Permanent deep monitoring wells (designated as “DAW” on Figure 3) were installed near the 

four temporary deep well locations (DW-1 through DW-4) as part of the Phase 3 work.  These 

deep wells were installed by advancing an outer casing into the clay unit, and grouting in an 

inner casing through which the boring into the deeper aquifer was advanced.  The monitoring 

wells were terminated at the top of the glacial till unit and screened to target the sand unit at the 

top of till.  After installation, the deep wells were developed and sampled for VOCs and total 

chlorides.  

 

During the latter stages of the RI, the following two additional monitoring wells were installed at 

the request of NYSDEC: 

 

• MW-12D and MW-12DR, PVC and  stainless steel monitoring wells, respectively, 

located in the “B-3” IRM treatment area and screened across the bottom of the peat/marl 



Pioneer Midler Avenue Brownfield Project  
RI / RAA Report 
 
 

December 2007  Page 19 

unit (MW-12D was a replacement well for MW-11D and MW-12DR was a replacement 

well for MW-12); and 

• MW-13D, located immediately south of the “MW-3D” IRM treatment area and screened 

across the bottom of the peat/marl unit. 

 

In May 2006, concurrent with the sampling of the “DAW’ series wells, another round of 

sampling was also conducted for the remaining shallow overburden wells: MW-1, MW-2, MW-

2D,MW-3, MW-3D, MW-4, MW-4D, MW-6, MW-7, MW-8, MW-9D, MW-10D, MW-12D, 

and MW-13D.  

 

In April and July 2007, samples for VOCs analysis were collected from monitoring well MW-

13D and in August 2007 a final round of RI groundwater sampling was conducted for the eight 

remaining site wells: MW-2, MW-2D, MW-7, MW-8, MW-9D, MW-10D, MW-12D, and MW-

13D.  

2.2.6 Soil Vapor Sampling 

At the request of NYSDEC and the New York State Department of Health (NYSDOH), a soil 

vapor sampling and analysis effort was added to the RI work plan in February 2006.  The 

February 2006 Soil Vapor Sampling Work Plan was developed consistent with NYSDOH’s 

February 2005 Public Comment Draft Guidance for Evaluating Soil Vapor Intrusion in New 

York State.  The work plan specified installation of ten temporary soil vapor probes with 

associated subsequent sampling for VOCs.  The soil vapor probe installations and sampling were 

conducted on April 19-20, 2006.  Soil vapor sampling locations (“SV” prefix) are shown on 

Figure 3.   
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SECTION 3 - PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

This Section provides the results of the field activities that were conducted to determine the 

physical characteristics of the site. 

 

3.1 Surface Features 

Figure 2 shows the locations of the structures that were present at the site when the project 

began.  Structures occupied most of the central portion of the site from the northern site 

boundary nearly to the southern site boundary.  There were limited natural features at the site: a 

landscaped area with several mature trees were present in the western portion of the site (within 

the perimeter) fence.  Outside the perimeter fence to the west was an open area (paved or soil 

covered) that had been used for parking by a local automobile dealer.  East of the buildings, open 

areas, sparsely vegetated or unevenly surfaced, were present.  These areas were apparently 

associated with storage of surplus or idle equipment and supplies and may have been utilized as 

“fill areas” over the years of facility operation. 

 

Structural Integrity Assessment 

Based on the redevelopment plans for the site, all existing structures were demolished.  

Therefore, a structural integrity assessment was not included in the scope of the RI. 

 

3.2 Surface Water Hydrology 

There were no surface water bodies at the site.  Stormwater at the site apparently infiltrated 

permeable surfaces or was conveyed overland via low-permeability surfaces.  Storm sewers west 

of the site structures appeared to convey stormwater towards Midler Avenue.  South of the 

former buildings, a main trunk storm sewer runs east to west along the southern site boundary, 

receiving inflow from within the facility.  Ground surface elevations prior to site work indicated 

that site storm sewers likely converge with regional storm water drainage along Midler Avenue 

where they would flow southward to Erie Boulevard. 
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3.3 Geology 

Regional bedrock geologic mapping indicates that bedrock underlying the site consists of the 

Camillus and Syracuse formations of shale, dolostone, gypsum, or salts, generally present at 

depths of greater than 100 feet.  These formations were not encountered at the terminal depth of 

site borings associated with the RI.  Based on those depths, the affect of these deposits on the 

fate and transport of site constituents is assumed to be insignificant. 

3.4 Hydrogeology 

The unconsolidated deposits at the Midler site consist of surficial fill, peat/marl, clay, sand, and 

glacier till.  The peat/marl unit and the deeper sand unit are the main water-bearing units at the 

Midler site.   

 

3.4.1 Peat/Marl Unit 

Figures 7 through 14 provide groundwater contours for the site for eight gauging events between 

December 2004 and August 2007.  The well gauging data are provided in Table 13.  The 

groundwater contours were developed from groundwater surface elevations (measured at RI 

monitoring wells) utilizing a kriging routine within the proprietary modeling software Surfer8™.  

Assessment of the contours indicates: 

• A generally southward flow of overburden groundwater at the site, with minor eastward 

and westward variations noted for the separate gauging events.   

• No significant changes as additional monitoring wells, screened across deeper intervals 

within the subsurface, were installed and added to the data base. 

• No significant changes if data from monitoring wells screened only across similar depth 

intervals were utilized to infer contours. 

 

The preceding assessment indicates the presence of a relatively shallow, locally heterogeneous, 

hydrologic unit beneath the site, exhibiting an interpreted overburden groundwater surface that 

gently slopes to the south at a gradient of between 0.006 ft./ft.  (as calculated between Phase 1 
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monitoring wells MW-8 and MW-3) and 0.0122 ft/ft (calculated average gradient for the four 

wells investigated by GeoLogic of Homer, NY [Appendix A]).  The orientation of the 

groundwater surface is consistent with a slow southerly groundwater flow toward the location of 

the former Erie Canal, currently Eire Boulevard, a highly developed corridor which includes 

commercial, retail, light industrial, and other contaminated sites. 

 

3.4.2 Sand Unit 

The Phase 3 GeoProbe™ explorations (“DW” prefix on Figure 3) and permanent monitoring 

well installations (“DAW” prefix) were installed to assess conditions within generally more 

granular strata (just above the top of the glacial till unit – refer to boring logs), at depths ranging 

from 35.8 feet to 56.5 feet below the ground surface.   

 

Groundwater samples from the DW series of temporary wells were collected from discreet 

intervals within each borehole casing utilizing a GeoProbe™ SP15 stainless steel groundwater 

sampling device.  After sampling the groundwater from the terminal depth, the sampling device 

was removed from the casing and groundwater recovery at each location was tracked over time, 

utilizing measurements obtained by an electronic water level indicator.  With the exception of 

temporary monitoring well DW-3, those measurements indicated recovery to levels similar to the 

static groundwater levels present in the shallower site wells.  At DW-3, an “overpressure” 

condition was identified. 

 

After installation, the permanent deep wells (DAW-1 through DAW -4) were purged by pumping 

with a peristaltic pump to establish natural groundwater conditions within the deeper strata.  The 

permanent deep wells were developed and sampled consistent with the methods set forth in the 

work plan for those installations.  Groundwater elevation data for these monitoring wells 

corroborated the data observed within the DW series wells, including the “overpressure” 

condition observed at DAW-3, which was estimated via measurement within a temporarily 

extended riser to be approximately 1.8 ft.  As indicated on Figure IRM-2 in the Geologic NY, 

Inc. July 3, 2006 hydrogeology report (see Appendix B of this report), the groundwater 
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elevations taken in the sand unit wells “suggest radial flow towards a trough in the center of the 

site with groundwater discharging to the east.” 

 

3.4.3 Hydraulic Conductivity Testing 

In October 2005, C&S conducted hydraulic conductivity testing at four site monitoring wells.  

The hydraulic conductivity testing was conducted to provide permeability information for 

specific locations and to allow estimation of groundwater flow rates within the overburden at the 

site.  Rising head slug tests were conducted at monitoring wells MW-3D, MW-9D, MW-10D, 

and MW-11D.  Well recovery data were logged utilizing a Hermit™ Data Logger and analyzed 

using the Bouwer-Rice method in the software program Aquifer Test for Windows”, version 2.57.   

The raw data and graphs resulting from the reduction of that data are provided in Appendix B.  

The resulting hydraulic conductivities for the four wells are provided below. 

 

Monitoring Well ID Hydraulic Conductivity (cm/sec)  
MW-3D 2.01 x 10-5 

MW-9D 3.28 x 10-5 
MW-10D 3.74 x 10-5 
MW-11D 4.78 x 10-6 

 

Calculated from the above four tests, the average hydraulic conductivity for the site would be 

2.38 x 10-5 cm/sec (4.69 x 10-5 ft/min). 

 

In May 2006, GeoLogic conducted an independent investigation of the hydrogeological 

characteristics of the site, including rising and falling head hydraulic conductivity testing at four 

monitoring wells (MW-3D, MW-9D, MW-10D, and MW-12D).  The GeoLogic report, provided 

in Appendix A, calculated an average hydraulic conductivity of 1.4 x 10-4 cm/sec for the 

locations investigated, along with a north to south direction of flow along a horizontal hydraulic 

gradient of 0.0122 ft/ft.  The Geologic assessment estimated a groundwater velocity of 4.4 feet 

per year, and the following CVOC velocities: 

• 3.1 x 10-2 feet per year for PCE;  

• 1.0 x 10-1 feet per year for TCE; 
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• 1.0 x 10-1 feet per year for dichloroethenes (undifferentiated isomers); and 

• 4.4 x 10-1 feet per year for vinyl chloride. 

 

C&S performed a similar evaluation utilizing a range of Total Organic Carbon (TOC) values 

instead of an average value.  Twelve subsurface soil samples were analyzed for TOC.  The range 

of data for these twelve samples was 3.6% to 49.8% TOC, with an average of 10.80.  Consistent 

with the Geologic report, and because of the high standard deviation, the low and high values 

were dropped resulting in a new range of 3.5% to 19.6% with an average of 8.0.  The table below 

shows CVOC velocities for the different (minimum, mean, maximum) TOC concentrations. 

 

Parameter CVOC velocity in feet/year 

 Low 
(TOC = 3.5%) 

Mean  
(TOC = 8.0%) 

High  
(TOC = 19.6%) 

PCE 0.07 0.03 0.01 

TCE 0.23 0.10 0.04 

DCEs 0.24 0.11 0.04 

VC 0.86 0.44 0.18 

 

3.5 Demography and Land Use 

Based on available documentation, land use near the site has been primarily industrial and 

commercial in nature since the late nineteenth century.  Although industrial activity in the area 

has declined in recent years, the area is likely to maintain a commercial character due to the 

proximity of Interstate Route 690 and Erie Boulevard.  Urban residential areas to the north and 

south of the site (both of which are at higher elevations than the site), and access via I-690 from 

suburban areas would appear to indicate a continued strong commercial viability for the area. 
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SECTION 4 - NATURE AND EXTENT OF CONTAMINATION 

This section discusses the results of the RI sampling with respect to the nature and extent of 

contamination of environmental media. 

 

4.1 Surface and Subsurface Soils 

More than 300 environmental borings, geotechnical borings, probes, test pits, and surface soil 

samplings were conducted at the site including, as follows:  

• Soil samples from more than 200 environmental borings and 5 geotechnical borings were 

submitted for laboratory analysis. 

• Soil descriptions and field PID measurements from the all of the above soil boring and 

test pit locations. 

• Six soil grab samples from test pits. 

• Three surface soil grab samples analyzed for PCBs and pesticides.  Due to the 

assumption that the site would be covered with buildings,,  pavement, and soil during 

development, only three samples were deemed necessary by the State. 

 

The following general lithology for the site was compiled from the investigation boring logs 

(Appendix A), and is depicted via generalized geologic cross sections in Figure 16 (see Figure 15 

for cross section locations): 

• The top three to eight feet is predominantly fill material, consisting of a foundry sand 

matrix with organic and inorganic debris. 

• A peat or peat/marl layer underlies the fill to a depth of 14 to 30 feet.  The depth of this 

layer generally increases in the southern part of the site, except along the western 

boundary. 

• A soft clay layer underlies the peat or peat/marl layer.  The clay layer is of variable 

thickness, sometimes observed for thirty or more feet uninterrupted, and sometimes only 

present mixed with silt or peat.  Data portraying the depth to, and thickness of, the clay 

unit are presented on Figure 16. 
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• Mixed sand, gravel, and silt layers of varying thicknesses were observed below the clay 

layer at most locations, underlain by a glacial till.  The depth to the till generally 

increases to the south, ranging from as shallow as 15 feet along the northern site 

boundary to more than 51 feet along the southern boundary.  At most locations, a 

discernible sand unit is present just above the glacial till. 

 

Tables 1 through 8B provide summaries of the analytical data resulting from the subsurface soil 

sampling.  These data indicate that VOCs were detected at concentrations exceeding NYSDEC 

TAGM 4046 RSCOs at the following soil boring locations and depths: 

 

Phase 1 Subsurface Soil Sample Locations 

• B-1 (4-6 ft. depth) 

• B-3 (14-16 ft. depth) 

• B-5 (6-8 ft. depth) 

• B-10 (3-6 ft. depth) 

Phase 2 Subsurface Soil Sample Locations 

• MW-11D (20-22 ft. depth) 

• GP-2 (12-16 ft. depth) 

• GP-3 (16-19 ft. depth and 19-19.5 ft. depth) 

• GP-4 (3-8 ft. depth) 

• GP-9 (8-10.5 ft. depth) 

• GP-14 (18.5-19.5 ft. depth) 

• GP-15 ( 24-25 ft. depth) 

• SB 12-1 (16-18 ft. depth) 

• SB 13-2 (12-14 ft. depth and 20-22 ft. depth) 

Phase 3 Subsurface Soil Sample Locations 

• GPD-2 (15.8-17.5 ft. depth) 

• GPD-3 (4-8 ft. depth, 15-17 ft. depth, 17-20 ft. depth, and 23-26 ft. depth) 

• GPD-5 (14-15.2 ft. depth and 16-18 ft. depth) 
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• GPD-6 (4-8 ft. depth, 12-13 ft. depth, and 13-15 ft. depth) 

• GPD-10 (4-7.6 ft. depth) 

• GPD-14 (7-9.8 ft. depth) 

• GPD-19 (3-4 ft. depth and 7-11 ft. depth) 

• GPD-21 (15-18.2 ft. depth) 

• GPD 26 (4-7 ft. depth and 11-15 ft. depth) 

• GPD-27 (7-11 ft. depth) 

• GPD-32 (11-15 ft. depth) 

• GPD-33 (15-18 ft. depth) 

• GPD-34 (7-11 ft. depth and 15-17 ft. depth) 

• GPD-36 (11-15 ft.depth) 

• GPD-37 (7-11 ft. depth and 15-18.3 ft. depth) 

• GPD-38 (17-19 ft.depth) 

• GPD-41 (7-11 ft. depth) 

• GPD-42 (11-15 ft. depth) 

• GPD 43 (11-15 ft. depth) 

• GPD-44 ( 4-7 ft. depth) 

• GPD-47 (11-15 ft. depth) 

• GPD-49 (11-15 ft. depth and 15-17 ft. depth) 

• GPD-51 (15-18.2 ft. depth) 

• GPD-52 (15-17.5 ft. depth) 

• GPD-57 (0.5-4 ft. depth) 

• GPD-59 (11-14.3 ft. depth and 14.3-15 ft. depth) 

• GPD-61 (15-17.8 ft. depth) 

• GPD-64 (11-15 ft. depth) 

• GPD-66 (11-15 ft. depth) 

• GPD-67 (11-15 ft. depth) 

• DW-4 (6-8 ft. depth and 16-18.5 ft. depth) 
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The analytical sample from Phase 1 test pit TP-14 (4-5 ft depth) also indicated the presence of 

VOCs at concentrations exceeding RSCOs.   

Figure 4 presents the locations and VOC concentrations for the Phase 1 and Phase 2 soil samples 

that exceed RSCOs for VOCs.  Figure 5 presents the locations and VOC concentrations for 

Phase 3 soil samples that exceed RSCOs for VOCs.  At most of the locations where VOCs were 

detected at concentrations exceeding RSCOs, the compounds detected were predominantly 

chlorinated hydrocarbons (e.g., trichloroethene [TCE], tetrachloroethene [PCE], and several 

degradation products of TCE and PCE).   Chlorinated VOC concentrations exceeding RSCOs 

were identified as deep as twenty-five feet below the ground surface in an area defined by 

borings B-3, GP-3, MW-11D, GP-15, and GPD-3, GPD-4, GPD-6, GPD-51, and GPD-52.  

Samples exhibiting the highest levels of VOCs were GPD-3-4-8 (PCE concentration of 

1,000,000,000 µg/kg), GPD-3-17-20 (PCE concentration of 23,000,000 µg/kg), and GP-3-16-19 

(PCE concentration of 13,000,000 µg/kg).  Borings GP-3 and GPD-3 are located along the 

eastern end of Building 7 (former Paint House) and appear to be the centroid of the site’s largest 

and most significantly impacted source area for chlorinated VOCs, hereafter referred to as the 

“B-3 Area”. 

 

Two additional potential chlorinated VOC source areas were identified by Phase 1 soil borings 

and delineated during subsequent investigative activities.  Brief descriptions of these secondary 

source areas, each identified by its Phase 1 sample location, follow: 

 

“B-1 Area”:  Located along the northern edge of Building 13, and extending under the building, 

this area is defined by the analytical data for borings B-1, DW-4, GPD-19, GPD-26, and GPD-28 

and by test pit TP-14.  The PCE/TCE impacts in these areas are relatively shallow (<19 ft.  below 

the ground surface).  Samples exhibiting the most significant impacts were GPD-26-11-15 (PCE 

concentration of 2,500,000 µg/kg), DW-4-16-18.5 (PCE concentration of 600,000 µg/kg), GPD-

26-4-7 (PCE concentration of 210,000 µg/kg), and TP-14-4-5 (PCE concentration of 83,000 

µg/kg).  South of the B-1 area, a relatively large area is characterized by widespread detections 

of PCE/TCE degradation compounds (primarily vinyl chloride), with concentrations less than 

5,000 µg/kg. 
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“B-5 Area”:  Located east of Building 12, this area is defined by borings B-5, GPD-14, GPD-49, 

and GPD-66.  Maximum depth of observed PCE/TCE impacts in this area is 17 feet.  The 

magnitude of the maximum PCE/TCE concentrations in this area are approximately three orders 

of magnitude less than the maximum concentrations within the other two source areas, ranging 

from 7,100 µg/kg PCE and 5,800 µg/kg TCE for sample GPD-14-7-9.8 to 1,200 µg/kg PCE and 

2,600 ug/kg TCE for GPD-66-11-15. 

 

“MW-3D Area”:  The initial RI soil sample from this boring did not exhibit significant CVOC 

impact, but the groundwater sample from this location exceeded Class GA standards for several 

parameters.  During October 2005, a dense non-aqueous phase liquid (DNAPL) exhibiting the 

olfactory characteristics of PCE was observed in this MW-3D.  Subsequent laboratory analysis 

confirmed that the DNAPL was PCE.  Additional borings in this area confirmed the presence of 

elevated levels of CVOCs in a small area around MW-3D. 

 

Approximately 125 feet to the south of the B-3 area, VOC data from Phase 2 boring SB 12-1 

indicate reduced PCE and TCE concentrations at the 16-18 foot depth interval, although the 

concentrations remain greater than RSCOs (5,000 µg/kg PCE and 1,800 ug/kg TCE).  Further 

south, soils VOC data and PID measurements for MW-3, MW-3D, SB 13-4, AND MW-10D 

soils data indicate detectable levels of the degradation products of the predominant site 

chlorinated hydrocarbons (TCE and PCE), with concentrations generally less than RSCOs.   

 

At Phase 1 soil boring location B-10, the VOCs detected at concentrations exceeding RSCOs 

were xylenes, acetone, 2-butanone, and 4-methyl-2-pentanone.  These compounds are associated 

with petroleum or ketones, and have different environmental characteristics from the chlorinated 

hydrocarbons.  Due to auger refusal, boring B-10 was terminated at a depth of six feet.  Boring 

B-10 is located at the northern edge of the “B-3 area” described above 

 

Semivolatile organic compounds were detected at concentrations exceeding RSCOs in many of 

the Phase 1 subsurface soil samples.  The semivolatile compounds detected are generally 
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polycyclic aromatic hydrocarbons (PAHs), a class of compounds associated with incomplete 

combustion of fossil fuels.  These compounds bind tightly to soils and have limited solubility and 

low volatility, factors that limit their exposure pathways.  At the Midler Avenue site, PAH 

concentrations exhibit a general pattern of declining with depth.  Although Phase 3 sampling 

focused on VOCs, two Phase 3 borings investigated areas where analyses from Phase 1 

geotechnical borings indicated several PAH compounds exceeded RSCOs; the results from 

boring SVGP-1-7-10 (see Table 8) indicated one PAH compound exceeded the applicable RSCO 

(Benzo(a)pyrene detected at 380 µg/kg versus the RSCO of 61 µg/kg).   

 

Three pesticide compounds were detected at concentrations exceeding RSCOs in the Phase 1 soil 

sample from the 2-4 foot depth interval at soil boring PB-7 (maximum concentration of 160 

ug/kg for endosulfan vs.  RSCO of 100 ug/kg.  Dieldrin was detected at a concentration of 73 

ug/kg in the sample collected from the 2-4 foot depth interval at soil boring MW-4.  Otherwise, 

pesticides/PCBs were not detected at concentrations exceeding RSCOs in subsurface soil 

samples.   

 

Inorganic parameters were not detected at concentrations significantly exceeding RSCOs or site 

background in subsurface soil samples.   

 

Wet chemistry results indicate slightly basic soil pH at the site with soils at B-2 exhibiting a 

more extreme basic pH of 11.1 Standard Units.  Cyanide was not-detected in subsurface soils at a 

4 ppm detection limit, except at MW-1 where it was detected 6.03 ppm.  There is no RSCO in 

TAGM 4046 for cyanide in soils. 

 

Table 9 provides the PCBs/Pesticides data for the three surface soil samples collected during the 

Phase 1 investigation.  These data indicate that one pesticide compound (heptachlor epoxide) 

was detected at a concentration of 35 ug/kg (RSCO of 20 ug/kg) at sample location P-1, 

collected to the east of Building 1, and one pesticide compound (dieldrin) was detected at a 

concentration of 90 ug/kg (RSCO of 44 ug/kg) at sample location P-2, located north of Building 

2. 
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Between September 2005 and March 2006, 123 additional borings with associated sampling for 

VOCs were conducted to delineate the final treatment areas to be addressed in the IRM.  Figure 3 

includes these supplemental sampling locations, which are designated with the prefixes “GPD” 

(2005) and “GP” followed by the source area (3, B1, B3, or 5), followed by the sequential boring 

number within that area.  Table 10 provides the CVOCs data for all these borings. 

 

IRM Soil Verification Samples 

Section 5 discusses the IRM for the site, during which three of the four delineated source areas 

(the “B-1”, “B-3”,and “MW-3D” Areas) were treated via application of In-Situ Thermal 

Desorption.  The fourth source area (“B-5” Area) was excavated and the soils placed within the 

“B-1” and “B-3” Areas for treatment.  The May 2006 Interim Remedial Measures Work Plan 

documented the development of site specific clean-up objectives (SSCOs) and set forth the 

requirements for post-treatment verification sampling, which was conducted between March 

2007 and September 2007.  The October 2007 Interim Remedial Measures Report provides the 

full documentation of that portion of the project, including the verification sample locations and 

results. 

 

For purposes of further discussion regarding the nature and extent of CVOC soil contamination 

within the four treatment areas, the IRM soil verification sampling results provide the relevant 

data.   Table 2 from the October 2007 Interim Remedial Measures Report provides the summary 

verification sampling data.  Figure 17 of this report provides all of the soil data points (IRM 

verification samples from within IRM treatment areas and RI sample results from outside the 

treatment areas) where the concentration of one or more CVOC parameters exceeds the 

respective SSCO for that parameter. 

 

4.2 Potential Sources of Contamination (Site Utility Sediments and Liquids) 

Consistent with the work plan for the site, C&S collected eight liquid and ten sediment samples 

from subsurface utility sumps, pits, manholes and trenches.  Assessment of these data is useful in 

determining potential source areas for site contaminants and to facilitate determinations as to 
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whether the wastes may be classified as hazardous wastes (solid materials) for purposes of 

disposal.  For liquids, the degree of impact affects the type and extent of treatment that may be 

required prior to discharge.  An additional use for these data is in incorporating appropriate 

worker health and safety requirements into the remedial program for the site.   

 

Tables 10 and 11 provide summaries of the analytical data resulting from the site utility sampling 

for sediments and liquids, respectively.  These data indicate that volatile organic compounds in 

sediments were detected at levels that may meet hazardous waste criteria for TCE and PCE for 

the samples S-5 and S-10.  Sample S-5 was associated with dry sediments collected from an 

extensive system of trenches in Building 13; there is no liquid sample associated with these 

trenches.  Sample S-10 was collected from the sump in Building 9; liquid sample IL-10, which 

also exhibits chlorinated hydrocarbon impacts, is also associated with this sump.   

 

Semivolatile organic compounds were not detected in sediment samples at concentrations 

indicative of potential hazardous waste materials.  Likewise, liquid samples exhibit only trace 

detections of semivolatile compounds.  Pesticides were not detected at concentrations indicative 

of potential hazardous waste materials.  PCBs were detected in four sediment samples, but the 

concentrations do not indicate potential hazardous waste materials.  Liquid samples exhibited 

only trace detections of pesticides and no detectable PCBs.  Inorganic parameters in sediments 

were detected at levels that may meet “hazardous waste” criteria for cadmium for the samples S-

5 and S-9.  Locations S-5, S-10, and S-12 also exhibit potential “hazardous waste” characteristics 

with respect to lead and chromium.  Wet chemistry results do not indicate potential hazardous 

waste levels for any of the sediment samples. 

 

4.3 Groundwater 

A total of 32 groundwater monitoring wells (including temporary wells and replacement wells) 

were installed and sampled during the RI.  Figure 3 provides the locations of all monitoring wells 

and Table 13 provides the depths of borings and well screen intervals for monitoring wells 

utilized for gauging events.  Groundwater elevations were measured by C&S personnel on eight 
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occasions between December 2004 and on August 2007 to aid in the creation of groundwater 

contour maps (see Figures 7 through 14).  Section 3.4 provides a detailed discussion of site 

hydrogeology. 

 

Overburden Monitoring Wells – Phase 1 Groundwater Analytical Data 

Table 14 provides a summary of the analytical data resulting from the Phase 1 groundwater 

sampling.  Figure 6 presents groundwater analytical data that exceeds NYSDEC’s Class GA 

Groundwater Standards. 

 

For the eight Phase 1 monitoring wells, VOCs were detected at concentrations exceeding 

NYSDEC Class GA Groundwater Standards or Guidance in the groundwater sample obtained 

from monitoring well MW-3.  The compounds detected at levels exceeding Class GA 

Groundwater Standards were cis-1,2-dichloroethene, trans-1,2-dichloroethene, and vinyl 

chloride.  These are degradation products of TCE and PCE.  Since MW-3 is downgradient of the 

area where chlorinated hydrocarbons were detected in soil, the compounds and levels detected 

appear be indicative of natural attenuation/degradation of those compounds. 

 

Semivolatile Organic Compounds were detected at concentrations slightly exceeding NYSDEC 

Class GA Groundwater Standards or Guidance (based on estimated “J” values) in the 

groundwater samples obtained from monitoring wells MW-3, MW-4, MW-7, and MW-8.  

Pesticides/PCBs were not detected at concentrations exceeding NYSDEC Class GA 

Groundwater Standards or Guidance in the groundwater samples.  Inorganic parameters were not 

detected at concentrations significantly exceeding NYSDEC Class GA Groundwater Standards 

or Guidance in the groundwater samples. 

 

Overburden Monitoring Wells – Phase 2 Groundwater Analytical Data 

Table 14 provides a summary of the analytical data resulting from the Phase 2 sampling of 

exterior monitoring wells.  The Phase 2 exterior monitoring well locations were selected to 

provide data associated with groundwater quality at the top of the clay unit in the area where 

chlorinated VOCs had been detected in soil during Phase 1 sampling (B-3) and in areas 
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downgradient of that area.   For the six Phase 2 monitoring wells, volatile organic compounds 

were detected at concentrations exceeding NYSDEC Class GA Groundwater Standards or 

Guidance in the groundwater samples obtained from monitoring wells: 

   MW-3D    MW-9D    MW-10D    MW-11D 

 

The groundwater VOCs data indicate that at monitoring wells MW-9D and MW-10D the VOCs 

detected were low concentrations of TCE/PCE degradation products.  VOC detections in 

samples collected from MW-3D and MW-11D indicate the presence of TCE and PCE, as well as 

degradation products, at concentrations exceeding Class GA Groundwater Standards. 

 

Table 16 provides a summary of the analytical data resulting from the Phase 2 groundwater 

samples collected from the temporary wells installed within the site buildings.  These data 

indicate concentrations of TCE/PCE and/or associated degradation products exceeding Class GA 

Groundwater Standards at the following locations: 

   SB 12-1    SB 13-2    SB 13-4 

 

Each of the above locations lies between the suspected source area (MW-11D) and exterior 

downgradient monitoring well locations.  The chlorinated VOCs detected were predominantly 

degradation products (vinyl chloride and cis-1,2-dichloroethene), again apparently indicative of 

natural attenuation/degradation of TCE and PCE, which are present at significantly reduced 

concentrations compared to the upgradient locations. 

 

Overburden Monitoring Wells – Phase 3 Phase Groundwater Analytical Data 

Table 17 provides a summary of the analytical data resulting from the Phase 3 groundwater 

samples collected from the temporary deep monitoring wells (“DW” prefix); Table 18 provides 

the analytical data from the Phase 3 permanent deep monitoring wells (“DAW” prefix).  At one 

of the four Phase 3 temporary monitoring wells (DW-2), several chlorinated VOCs were detected 

at concentrations exceeding their respective Class GA Groundwater Standards or Guidance 

Values.  In the groundwater sample from DW-2, PCE was detected at a concentration of 11 ug/l 

(Class GA Groundwater Standard of 5 ug/l), cis-1,2-dichloroethene was detected at a 
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concentration of 36 ug/l (Class GA Groundwater Standard of 5 ug/l), and 1,2-dibromo-3-

chloropropane was detected at a concentration of 1.1 ug/l (Class GA Groundwater Standard of 

0.04 ug/l). 

 

To assist in establishing whether the overburden groundwater at the site, irrespective of VOC 

contamination, could potentially be an acceptable drinking water source, the Phase 3 

groundwater samples were also analyzed for total chloride content.  Those data, included in 

Table 16, indicate that in three of the four temporary deep wells, total chloride content exceeded 

the NYSDEC’s Class GA Groundwater Standard of 250 mg/l. 

 

To confirm deep groundwater quality, the three permanent monitoring wells (DAW-1, DAW-2, 

and DAW-3) were installed in September 2005, at the approximate locations of temporary 

monitoring wells DW-1, DW-2, and DW-3, respectively.  The analytical results for VOCs and 

total chlorides for the groundwater samples collected from these monitoring wells are presented 

in Table 18.  The VOC detections and concentrations are consistent with the data from the earlier 

temporary deep sand unit wells.  A fourth deep monitoring well (DAW-4) was installed in April 

2006 in the north-central portion of the site (Figure 3);  May 2006 sampling of that well 

indicated that no VOCs were present at concentrations exceeding Class GA Standards (Table 

20). 

 

Overburden Monitoring Wells – August 2007 Groundwater Analytical Data 

In August 2007, at the conclusion of the IRM, another round of groundwater samples was 

collected from the eight remaining monitoring wells, including upgradient wells, wells from 

within or near the IRM thermal treatment areas, and wells near the downgradient site boundary.  

Table 20 includes the data for this final RI groundwater sampling event, which indicate that, with 

respect to CVOCs, both the upgradient wells and the downgradient wells near the site boundary 

exhibited similar conditions to the previous (RI) results.  The monitoring well from within a 

thermal treatment area (MW-12D) exhibited dramatically reduced levels (compared to pre-IRM 

conditions) of both highly chlorinated CVOCs and degradation compounds.  A monitoring well 
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from immediately outside a thermal treatment area (MW-13D) exhibited increased levels of one 

degradation compound (vinyl chloride).   

 
In or near the IRM treatment areas, concentrations of several ketones (principally acetone and 2-

butanone) in soil and groundwater were observed to increase during the IRM.  The synthesis of 

these compounds during thermal treatment of soils has been documented and is apparently 

principally the result of physical/chemical reactions associated with humic acids present in the 

soils and the applied heat from the remedial system.  The concentrations of these compounds are 

expected to decline relatively quickly as the subsurface cools.  

 

4.4 Soil Vapor Sampling Results 

Table 20 provides the VOCs data generated from the April 2006 soil vapor sampling effort and 

the associated Data Usability Summary Report (DUSR) is included in Appendix C.  The soil 

vapor probe installations and sampling were conducted by Centek Laboratories of Syracuse, 

New York.  The soil vapor data were submitted to NYSDEC and NYSDOH in May 2006, 

following receipt from the laboratory.  The data did not indicate the presence of significant 

CVOC concentrations within site soil vapors, although the detectable presence of chemical 

compounds usually associated with ambient air (e.g., Freon) indicated the technical difficulties 

of sampling soil vapors at the shallow depths required at this site because of the high water table 

beneath the site 
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SECTION 5 - INTERIM REMEDIAL MEASURES 

The July 2006 IRM Work Plan established site-specific clean-up objectives (SSCOs) for four 

CVOC parameters which were the focus of the IRM.  The SSCOs, shown in the table below, 

were calculated using NYSDEC’s methodology from the Technical and Guidance Memorandum 

(TAGM) #4046, utilizing site groundwater characteristics and Total Organic Carbon (TOC) data. 

 

CVOC Parameter Midler SSCO 

PCE 5,600 

TCE 2,800 

Vinyl chloride 800 

trans-1,2-Dichloroethene 1,200 
All units in µg/kg 

 
To establish practical IRM thermal treatment areas, a range of areas characterized by total 

CVOC concentration were considered.  That analysis indicated that the vast majority of CVOC 

mass was associated with PCE within limited source areas that would be removed under any 

scenario targeting 100,000 µg/kg total CVOCs or less.  Therefore, the adopted target 

concentration of 31,200 ug/kg total CVOCs represented an extremely conservative approach 

with respect to mass CVOC removals within the identified source areas.  The IRM goal was to 

achieve, within each of the four identified treatment areas, an average concentration for each 

individual CVOC parameter that was less than its respective SSCO.   The IRM verification data 

(Table 3, IRM Report) indicate that the remedial goal was achieved. 

 

Table 4 from the October 2007 IRM Report provides an analysis of pre-IRM and post-IRM data 

for total CVOCs in the four treatment areas, and calculated the following: 

Area 
Pre-IRM Average 

Concentration (ug/kg) 

Post-IRM Average 

Concentration (ug/kg) 

“B-3” 18,927,326 9,430 
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“B-1” 4,481,576 8,002 

“MW-3D” 1,306,250 4,951 

“B-5” 57,745 3,513 

 

Those data indicated that 99.95 % of the CVOCs in the “B-3” Area, 99.82 % of the CVOCs in 

the “B-1” Area, 99.62 % of the CVOCs in the “3-D” Area, and 93.92% of the CVOCs in the “B-

5” Area were destroyed during the IRM.  For the combined treatment areas (using a weighted 

average), 99.92% of CVOCs were destroyed during the IRM. 
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SECTION 6 - POST-IRM CONDITIONS 

 

The extent of CVOC impacts at the site was significantly altered by the year-long IRM.  The 

thermal destruction of more than 99.9% of CVOCs from within the source areas has left a site 

characterized by dispersed locations where CVOC impacts are present at concentrations orders 

of magnitude less than those present before the IRM.  In addition to those documented reductions 

within the source areas, the IRM created dynamic conditions within the subsurface, likely 

associated with enhanced biodegradation of CVOCs, which will persist for months into the 

“cool-down” period. 

 

Within the IRM treatment areas, there were 21 verification sampling locations where one or 

more individual CVOC parameters were detected at concentrations exceeding the respective 

SSCO (out of a total of 59 verification sampling locations).  Likewise, there were approximately 

36 RI sample locations (out of the hundreds of locations sampled) from outside of the delineated 

treatment areas where one or more individual CVOC parameters were present at levels 

exceeding respective SSCOs.  VOCs data for these IRM and RI locations are presented in Tables 

1 through 8 (RI) and Table 19 (IRM) and the locations are shown on Figures 3B and 17.  

Although these data represent a conservative estimate of present conditions, they are the relevant 

data for further discussion regarding the nature and extent of CVOC soil contamination, human 

health implications, and further remedial alternatives. 
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SECTION 7 - QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT 

 
Completion of a Qualitative Human Health Exposure Assessment (Qualitative HHEA) following 

NYSDOH guidance is a requirement of the Brownfield Site Investigation / Remedial 

Alternatives Assessment process, as set forth in Appendix 3B of the NYSDEC’s Draft DER-10, 

Technical Guidance for Site Investigations and Remediation.  For the Pioneer Midler Avenue 

project, it is appropriate that the Qualitative HHEA be completed following the IRM, so that the 

assessment considers the effectiveness of the IRM at mitigating exposure risks at the site. 

Summary data generated during the Brownfield RI, the IRM, and during site redevelopment 

activities, are all considered in this assessment. The following subsections identify and assess: 

• Contaminant sources within soil and groundwater at the site: 

• Contaminant release and transport mechanisms; 

• Potential points and routes of exposure; 

• Human receptor populations; and 

• Conclusions regarding exposure pathways. 

 

7.1 Contaminant Sources in Soil 

Subsurface Soils 

As indicated above, the IRM data indicate that the IRM remedial objectives were achieved and 

that the average concentration of each CVOC within each of the source areas is less than the 

respective SSCO.  RI/IRM data indicate that soils with individual CVOC concentrations 

exceeding the respective SSCO may exist both within the source areas and within areas that were 

not addressed during the IRM.  The soil sampling locations where concentrations of one or more 

individual CVOCs may exceed the respective SSCO are shown on Figure 17. 

 

Surface Soils 

The urban fill surface soils originally at the site surface are presently almost completely covered 

by the site development (e.g., buildings, pavement, soil).  Upon the completion of development, 
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the site’s urban fill surface soils are expected to be completely covered.  These types of urban fill 

soils are commonly contaminated with a class of compounds known as polycyclic (or 

polynuclear) aromatic hydrocarbons (PAHs).  PAHs are a group of over 100 different chemicals 

that are formed during the incomplete burning of coal, oil and gas, garbage, or other organic 

substances like tobacco or charbroiled meat. 

 

7.2 Contaminant Sources in Groundwater 

At the conclusion of the IRM, groundwater samples were collected from the eight remaining 

monitoring wells, including upgradient wells, from within or near the IRM thermal treatment 

areas, and wells near the downgradient site boundary.  The data indicated that, with respect to 

CVOCs, both the upgradient wells and the downgradient wells near the site boundary exhibited 

similar conditions to the pre-IRM results.  A monitoring well from within a thermal treatment 

area (MW-12D) exhibited dramatically reduced levels (compared to pre-IRM conditions) of both 

highly chlorinated CVOCs and degradation compounds.  A monitoring well from immediately 

outside a thermal treatment area (MW-13D) exhibited increased levels of one degradation 

compound (vinyl chloride).  The level of vinyl chloride is expected to decrease significantly 

from microbial degradation. 

 

In or near the IRM treatment areas, concentrations of several ketones (principally acetone and 2-

butanone) in soil and groundwater were observed to increase during the IRM.  The synthesis of 

these compounds during thermal treatment of soils has been documented at other sites and is 

apparently principally the result of physical/chemical reactions associated with humic acids 

present in the soils and the applied heat from the remedial system.  The concentrations of these 

compounds would be expected to decline relatively quickly as the subsurface cools.   For the 

purpose of this qualitative HHEA, these volatile organic compounds will be considered to be 

associated with the same potential migration pathways and receptors as the CVOCs discussed. 

 
The table below lists the fate and transport parameters for acetone, 2-butanone, and MIBK.  

These data indicate that these compounds are volatile, very soluble in water, and readily 
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degradable in the subsurface.  Once formed, they will be quickly removed via the following 

pathways:  

 

• Volatilization from water to air and/or steam,  

• Biodegradation in the cooler areas surrounding the actively heated treatment zone, and  

• Advective flux with the groundwater and dilution due to mixing and dispersion.  

 
Selected Fate and Transport Parameters for Acetone, 2-Butanone, and MIBK. 

 Acetone 2-Butanone MIBK 
Henry’s Law 
Constant 
(atm-m3/mole) 

3.8 x 10-5 1.1 x 10-5 1.4 x 10-4 

Aqueous 
solubility 
(mg/L) 

Miscible 259,000 20,000 

Soil half-life  
High: 168 hrs 
Low: 24 hrs 
Avg.: 96 hrs  

High: 168 hrs 
Low: 24 hrs 
Avg.: 96 hrs  

High: 168 hrs 
Low: 24 hrs 
Avg.: 96 hrs  

Groundwater 
half-life  

High: 336 hrs 
Low: 48 hrs 
Avg.: 192 hrs  

High: 336 hrs 
Low: 48 hrs 
Avg.: 192 hrs  

High: 336 hrs 
Low: 48 hrs 
Avg.: 192 hrs  

Source: Howard P.H. 1991, Handbook of Environmental Degradation Rates; and 
Howard P.H. 1997, Handbook of Environmental Fate and Exposure Data for 
Organic Chemicals.  

 
As the treatment zone cools, the rate of formation of acetone, MEK, and MIBK will decrease 
while the removal rates remain relatively constant (i.e., volatilization, biodegradation, and 
advective flux). This will result in a reduction in the concentrations measured in soil and 
groundwater over time as the site cools to ambient temperatures. 
 

7.3 Release and Transport Mechanisms (Soil and Groundwater) 

Groundwater surface elevations at the Pioneer Midler Avenue site are within several feet, with 

some seasonal variation, of the ground surface.  Above the groundwater table, vadose zone 

materials, whether native or imported fill materials, have not been found to be significantly 
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impacted by CVOCs.  The discussion of release and transport mechanisms is therefore associated 

with the saturated overburden.  The potential transport mechanisms for site CVOC contaminants 

would be: 

• Partitioning between soil and groundwater; and 

• Subsurface migration of the contaminant plume; 

 

The potential release mechanism would be as soil vapor or atmospheric vapor, the occurrence of 

which would be most likely in the case of impacted soil disturbance or via use of extracted 

groundwater.  It should be noted that, based on the destruction of more than 99.9% of CVOCs 

within the soil in source areas during the IRM, the degree of partitioning and the likelihood of 

significant vapor release are significantly reduced compared to pre-IRM conditions. 

 

For PAHs in soils, the compounds are most likely to stick tightly to soil particles and not 

partition to groundwater or soil vapor. 

 

Groundwater at the site, or in the vicinity of the site, is not used as a drinking water source.  

Downgradient of the site, properties are commercial in nature and served by the public water 

system.  Since the area is a fully developed urban area with long-established public drinking 

water sources from remote surface waters, future withdrawal and use of the groundwater from 

beneath the site is not necessary.  Furthermore, it is assumed that institutional controls would be 

available to restrict use of site groundwater.  Therefore, the only feasible transport mechanism 

for groundwater is via migration to off-site receptors.  RI hydrogeologic investigations 

(Appendix B) indicate an average groundwater velocity of approximately 4.4 feet/year at the site, 

and associated CVOC transport velocities 5 to 330 times slower than groundwater velocity. The 

RI site characterization of multiple CVOC release points and CVOC distribution within the 

subsurface appears to be consistent with those velocities and with the historical time-frame over 

which the contaminants were likely to have been released.  These summary groundwater 

characteristics for the site, and all observations to date, indicate that CVOCs from the site would 

not migrate an appreciable distance downgradient before significant natural attenuation, 

principally via reductive dechlorination, would be likely to occur. 
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7.4 Potential Points and Routes of Exposure 

The most likely point of direct human exposure to CVOCs in soils would be in the case where 

impacted soils were disturbed.  In that case exposure would be possible via dermal absorption, 

inhalation of dust, or inhalation of soil vapors.  Barring soil disturbance, migration of soil vapors 

to an ambient indoor environment constitutes another potential route of exposure. 

 

The most likely point of direct human exposure to PAHs in soils would be in the case where 

impacted soils were disturbed.  In that case exposure would be possible via inhalation of dust.   

 

With respect to groundwater, a possible point or route of exposure could occur if impacted 

groundwater were withdrawn from the subsurface for use.  In that unlikely case, the route of 

exposure could be ingestion, inhalation of vapors, or dermal absorption.   

 

7.5 Potential Receptor Populations 

The redeveloped use of the Pioneer Midler Avenue Site will be as a retail shopping facility.  

Public patrons of the redeveloped facility or workers performing typical occupational procedures 

would not contact contaminated soils or groundwater and would not be potential direct receptor 

populations.  Therefore, the only feasible receptors with respect to soils or groundwater would 

be: 

• Workers involved with installing or repairing facilities which might extend into PAH or 

CVOC-impacted soils or groundwater; 

• Patrons or workers at the site who could be exposed to CVOC vapors within the indoor 

environment at the site. 

 

This analysis concludes that there is no likely exposure scenario associated with withdrawal and 

use of groundwater at with the site.   However, it is appropriate for a site remedy to include 

measures to assure that site groundwater will not be withdrawn and used for any purpose, as well 
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as measures to monitor groundwater conditions at the downgradient site boundary to confirm 

that conditions over time do not change to the extent that additional potential receptor 

populations could be identified. 

 

7.6 Conclusions Regarding Exposure Pathways 

The preceding exposure assessment indicates that the plausible exposure pathways identified are: 

• The future on-site worker who may contact impacted soils or groundwater; and 

• The future on-site patron or worker who could be exposed to CVOC vapors within an 

interior environment. 

With regard to future construction workers contacting deep soils or groundwater after the 

redevelopment of the site, it is assumed that the Site Management Plan will be adopted that will 

bind the owner to inform future site workers as to the potential presence of CVOCs within site 

media and require their employers to provide adequate health and safety monitoring and, if 

required, personal protective equipment.   

 

With regard to the potential exposure to CVOC vapors, the NYSDEC and NYSDOH require that 

structures at the Site be equipped with a sub-slab depressurization system (SSDS) designed 

consistent with NYSDOH guidelines that will actively route soil vapors from beneath the 

structure to the ambient outdoor environment and provide the ability to monitor vapor quality 

below the building slab.  

 

This exposure assessment indicates that further assessment of remedial alternatives for the site 

should consider the potential human exposure pathways identified.   Any adopted remedy must 

include adequate measures to mitigate the identified threats to the health of future site patrons, 

workers, and the general public.  Furthermore, the adopted remedy should, to the extent feasible, 

provide measures to assure that significantly contaminated site groundwater will not migrate off-

site or be withdrawn and used for any purpose.  There should also be measures to monitor 
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groundwater conditions at the downgradient site boundary to confirm that conditions over time 

do not change to the extent that additional potential receptor populations could be identified.  
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SECTION 8 - REMEDIAL ALTERNATIVES ANALYSIS 

 

8.1 Introduction 

This section identifies remedial technologies that are available to address soil and groundwater 

impacted by CVOCs, and discusses the feasibility of incorporating one or more of these 

technologies as part of the final remedy at the Pioneer Midler Avenue site.  This alternatives 

analysis follows the methodology set forth in Section 4 of the NYSDEC’s Draft DER-10 

Technical Guidance for Site Investigation and Remediation and is based on post-IRM site 

conditions and identified risks to human health or the environment, as identified and discussed in 

previous sections of this report.  Alternatives were evaluated relative to the following criteria 

(with descriptions as provided in DER-10): 

 

1. Overall Protection of Public Health and the Environment. This criterion is an evaluation 

of the remedy’s ability to protect public health and the environment, assessing how risks 

posed through each existing or potential pathway of exposure are eliminated, reduced or 

controlled through removal, treatment, engineering controls or institutional controls. 

2. Compliance with Standards, Criteria, and Guidance (SCGs). Compliance with SCGs 

addresses whether or not a remedy will meet applicable environmental laws, regulations, 

standards, and guidance. 

3. Long-term Effectiveness and Permanence. This criterion evaluates the long-term 

effectiveness of the remedy after implementation.  

4. Reduction of Toxicity, Mobility or Volume with Treatment. The remedy’s ability to reduce 

the toxicity, mobility or volume of site contamination is evaluated.  

5. Short-term Effectiveness. The potential short-term adverse impacts and risks of the 

remedy upon the community, the workers, and the environment during the construction 

and/or implementation are evaluated.  

6. Implementability. The technical and administrative feasibility of implementing the 

remedy is evaluated. Technical feasibility includes the difficulties associated with the 

construction and the ability to monitor the effectiveness of the remedy. For administrative 
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feasibility, the availability of the necessary personnel and material is evaluated along 

with potential difficulties in obtaining specific operating approvals, access for 

construction, etc. 

7. Cost. Capital, operation, maintenance and monitoring costs are evaluated for the remedy.  

8. Community Acceptance. The public’s comments, concerns, and overall perception of the 

remedy, if any, are evaluated in a format that responds to all questions that are raised 

(i.e., responsiveness summary). 

9. Land Use.  Since the inception of the Pioneer Midler Avenue Project, it has been the 

stated intention that redevelopment of this former industrial and commercial site would 

be as a retail commercial facility.  Remedial alternatives should be compared as to the 

ability to attain remedial goals given that intended use.  

 

8.2 Remedial Goal 

The overall remedial goal for the pioneer Midler Avenue site is to eliminate or mitigate 

significant threats to public health and the environment, given the intended use of the site. 

 

8.3 Remedial Action Objectives for Soil 

As indicated earlier in this report, the IRM verification data (Table 3 of the IRM Report) indicate 

that the IRM remedial goal was achieved and that, for the combined treatment areas, 99.92% of 

CVOCs were destroyed during the IRM.  Within the IRM treatment areas, there were 21 final 

verification sampling locations where one or more individual CVOC parameters were detected at 

concentrations exceeding the respective IRM SSCO (out of a total of 59 verification sampling 

locations).  Figure 17 shows the distribution of those samples, and includes all RI soil sample 

locations where one or more individual CVOC parameters were detected at levels exceeding the 

IRM SSCOs and that were outside the delineated treatment areas.   

The HHEA identified the following feasible exposure scenarios with respect to soils at the site: 

• A future on-site worker who might contact impacted soils; and 
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• The future on-site patron or worker who could be exposed to volatile vapors within site 

structures. 

 

Given the above, the Remedial Action Objective (RAO) with respect to site soils would be to 

protect future on-site workers or patrons from contact with impacted soils or vapors. 

 

8.4 Remedial Action Objectives for Groundwater 

 As discussed previously, the analytical results from the final RI groundwater sampling event 

(Table 20) indicated: 

• No appreciable change in groundwater flow direction or in groundwater quality at site 

upgradient, side-gradient, or downgradient locations; 

• Significant reductions in CVOC concentrations within the groundwater (as well as in the 

soil) in the “B-3” area at the conclusion of the thermal treatment regime; 

• An increase in the concentration of one CVOC compound (vinyl chloride) immediately 

outside the “3-D” thermal treatment area (MW-13D sample); 

• An increase in the concentrations of several ketone compounds (acetone, 2-butanone, and 

4-methyl-2-pentanone) in and near the thermal treatment areas.  

 

The final two conditions discussed above are apparently related to the dynamic effects of the 

thermal increase within and near the thermal treatment areas.  Within the thermal treatment 

areas, the temperature conditions that destroyed CVOC compounds also favored increased 

production of ketones.  In areas outside and proximate to the treatment areas, increased 

temperatures apparently enhanced biological degradation (dechlorination) of CVOCs.  These 

effects, and the associated concentrations of the volatile chemical constituents of interest (both 

CVOCs and ketones), would be expected to decline as the subsurface temperatures decline to 

ambient conditions in the months following cessation of heating.  The decrease in CVOC and 

ketone concentrations would occur from the degradation of these materials from naturally 

occurring bacteria. 
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The lithology and hydrogeology for the site are discussed in Report Sections 3 and 4.  These 

assessments indicate a low hydraulic gradient and very slow-moving shallow overburden 

groundwater above a clay confining unit (aquitard) of varying thickness.  This characterization 

was consistent with the sizes and configurations of the CVOC source areas identified and treated 

via the IRM, as well as the time–frame over which those impacted areas evolved.  The presence 

of conditions amenable to reductive dechlorination of PCE (the compound that is assumed to be 

the original source of CVOC contamination at the site) is empirically evidenced by the 

predominance of degradation compounds (vinyl chloride, dichloroethenes) outside the identified 

source areas and the trend of declining concentrations of those degradation compounds with 

distance from the source areas.   

 

The potential affects to the groundwater regime in and near the treatment areas caused by the 

dynamic temperature conditions associated with the IRM could temporarily alter groundwater 

physical/chemical characteristics, including water surface elevations, viscosity, kinematic 

viscosity, dissolved oxygen, pH, and microbiological activity. Those effects to the subsurface 

physical/chemical environment would be expected to create subsurface transport and biological 

activity characteristics different from static conditions that would slowly return to the steady 

state characteristics identified during the RI. 

  

Due to the long-established utilization of public drinking water supplies in areas surrounding the 

site, the HHEA concludes that, although groundwater at the site contains volatile organic 

compounds at concentrations exceeding Class GA Groundwater Standards, the only feasible 

exposure scenarios were associated with: 

• The future on-site worker who might contact impacted groundwater. 

• The future on-site patron or worker who could be exposed to volatile vapors within site 

structures. 
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Therefore, one RAO with respect to site groundwater would be to protect future on-site workers 

or patrons from contact with groundwater or vapors.   

 

Although, in our opinion, the HHEA concluded that there was no likely exposure scenario 

associated with withdrawal and use of groundwater at the site, that assessment did conclude that 

it would be appropriate for a site remedy to include measures to assure that site groundwater will 

not be withdrawn and used for any purpose, as well as measures to monitor groundwater 

conditions at the downgradient site boundary to confirm conditions over time. Therefore, 

additional RAOs for groundwater would be: 

• To assure that site groundwater will not be withdrawn and used for any reason. 

• To mitigate potential off-site CVOC migration via site groundwater. 

8.5 Remedial Alternatives for Soil 

Given the summary site characteristics and conditions, the following remedial technologies have 

been identified as potentially applicable to soils impacted by volatile organic contaminants:  

• Excavation and Off-Site Disposal 

• In-Situ Thermal Treatment 

• Institutional and/or Engineering Controls 

 

The following subsections describe the above remedial technologies and assess the feasibility of 

each in addressing the remaining CVOC-impacted materials at the Pioneer Midler Avenue site.   

8.5.1 Excavation and Off-Site Disposal 

Technology Description 

This technology consists of excavating impacted materials, transporting them off-site for 

disposal or treatment, and replacing the excavated materials with clean imported fill.  Excavation 

was successfully implemented within the shallow, overburden soils within the “B-5” treatment 

area during the IRM, as documented in preceding sections of this report.  Due to the shallow site 

groundwater table and the depths of the CVOC impacts, each area to be excavated would need to 

be sheet-piled and braced to limit groundwater intrusion.  Non-impacted upper soils would be 
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characterized, removed and stockpiled.  Impacted soils would be characterized using a 

photoionization detector and segregated for disposal.  A confirmation sampling program would 

be incorporated to confirm that remedial goals were achieved; excavations would need to be kept 

open and dewatered pending receipt of sample results in case additional excavation would be 

needed to achieve clean-up goals.  Affected areas would need to be restored. 

 

Feasibility Assessment 

Excavation was utilized in the “B-5” area during the IRM based on relatively shallow depths of 

impacts in that area and because the impacted soils could be moved to a thermal treatment area 

for treatment (avoiding the costs for transport and disposal).  The IRM soil verification data 

confirmed that the IRM goal (average concentration of each CVOC less than SSCO) was 

achieved at the limits of the “B-5” excavation. The further application of this technology to soils 

where one or more CVOC parameters exceed cleanup goals, would extend this technology to 

deeper overburden soils within an area approximately double the size of the combined IRM 

treatment areas, resulting in unit costs far exceeding those of the IRM (and far beyond feasibility 

for a private investor), and associated CVOC removals two to three orders of magnitude less than 

were achieved during the IRM.   

 

This technology could be successfully implemented: all known soils with impacts exceeding 

cleanup goals could be excavated and transported from the site for disposal, until verification 

samples from the limits of excavations met the cleanup goals.  However, even after that 

inordinate effort and expense, institutional and/or engineering controls would remain appropriate 

to meet the site RAOs.  Therefore, given the prohibitive efforts and costs of implementing this 

technology, and the fact that successful implementation would not obviate the need for 

institutional and/or engineering controls, this technology is deemed not feasible for addressing 

remaining impacts to soils at the site. 

8.5.2 In-Situ Thermal Treatment 

Technology Description 
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This technology consists of heating the subsurface to thermally destroy volatile organic 

contaminants.  Two specific variants of in-situ thermal treatment differ in the manner in which 

the soils are heated; one technology induces an electrical current between pairs of electrodes 

placed in the subsurface and another technology installs electrical resistance heating elements 

within vertical wells.  Application of either of these technologies at the site would include a 

vapor extraction and treatment system and associated collection and treatment/destruction of 

withdrawn vapors and condensed liquids. 

 

In-situ thermal treatment was selected as the preferred technology for the IRM source areas 

based on the shallow depth to groundwater, the generally deeper occurrences of CVOC impacts, 

and the higher CVOC concentrations (particularly the highly chlorinated isomers, PCE and TCE) 

in the treatment areas.  For the purpose of the IRM, in-situ thermal treatment was judged to be 

more cost-effective than excavation and disposal because of the depth of the CVOC-impacted 

soils, the extremely elevated CVOC concentrations exhibited (pre-IRM concentration of 

18,927,326 ug/kg average “Total CVOCs” in the “B-3” area), and because a large fraction of 

excavated soils would likely have needed to be disposed as hazardous waste. 

 

Feasibility Assessment 

Figure 17 shows the known sample points where RI and IRM data identify one or more 

individual CVOC concentrations that may exceed the respective SSCO.  The distribution of these 

sample points indicates that an area roughly twice the size of the IRM treatment areas, with 

average CVOC concentrations three orders of magnitude less than those addressed during the 

IRM, would need to be treated to remediate soils exhibiting individual CVOCs that presently 

may exceed IRM SSCOs. The resulting cost per mass unit of CVOCs removed would be 

thousands of times greater than that achieved during the IRM.  However, even after that 

substantial effort and expense, institutional and/or engineering controls would remain 

appropriate to meet the site RAOs.  Therefore, based on the prohibitive costs of implementing 

this technology (far beyond feasible costs for a private investor), and on the fact that successful 

implementation would not obviate the need for institutional and/or engineering controls, in our 

opinion, this technology is not feasible for addressing remaining impacts to soils at the site. 
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8.5.3 Institutional and Engineering Controls 

Technology Description 

An institutional control is a non-physical means of enforcing a restriction on the use of real 

property that is used in situations where conditions make the property suitable for some, but not 

all, potential uses of the property.  The purpose of an institutional control, such as an 

environmental easement, may be to limit human or environmental exposure, restrict use, or 

provide notice of such restriction. 

 

Engineering controls consist of physical barriers or methods employed to actively or passively 

contain, stabilize, or monitor contamination; restrict the movement of contamination to ensure 

the long-term effectiveness of a remedial program; or eliminate potential exposure pathways to 

contamination.  Examples potentially applicable to the Pioneer Midler Avenue site would be 

low-permeability membranes or sub-slab depressurization systems applied below the concrete 

building slabs or a positively pressured interior atmospheric system within a structure. 

 

Feasibility Assessment 

The analyses provided in the RI, the Qualitative HHEA and in this RAA indicate that the present 

condition of the Pioneer Midler Avenue site, with safeguards to mitigate identified exposure 

scenarios, is compatible with the intended use of the site as a retail commercial establishment.  

After completion of the IRM and redevelopment of the site, there is a possibility of a future 

change in the use of the site that might require significant additional construction.  Therefore, it 

would be feasible and appropriate to: 

• Incorporate institutional controls to limit the types of activities that might take place at 

the site in the future, and to notify future site workers as to the site’s limitations and to 

the nature of potential exposures; and 
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• Incorporate engineering controls, such as sub-slab depressurization systems for site 

structures to mitigate potential for site workers and patrons to be exposed to CVOC 

vapors from the subsurface. 

 

8.6 Potential Remedial Actions for Groundwater 

The remedial goal with respect to groundwater would be to mitigate human or environmental 

exposure to contaminants in the groundwater.  The Qualitative HHEA evaluated use of the 

groundwater from the site as a potential human exposure pathway, and concluded that, given the 

availability of public drinking water, such use is unlikely.  Technologies available for mitigating 

exposure to contaminated groundwater are: 

• In-Situ or Ex-Situ Groundwater Treatment; 

• Monitored Natural Attenuation; and 

• Institutional and/or Engineering Controls. 

 

The following subsections describe the above technologies and assess the feasibility of each in 

addressing groundwater at the Pioneer Midler Avenue site.   

 

8.6.1 In-Situ or Ex-Situ Groundwater Treatment 

Technology Description 

This technology could consist of one of a large variety of treatment systems that are capable of 

treating groundwater either in place (e.g., reaction walls, injection of microbes or nutrients, air 

sparge) or after extraction of the groundwater (e.g., air stripping, granular activated carbon 

adsorption).  In general, these technologies are applicable to sites where a distinct area of 

impacted groundwater (contaminant plume) is present.  For in-situ technologies to be effective 

the hydrogeological characteristics and contaminant distribution data for the site should indicate 

that the contaminant plume coincides with the treatment area to an extent necessary for adequate 

treatment to occur; otherwise, a hydraulic control technology would need to be included to 

achieve that condition.  For ex-situ technologies to be effective, the groundwater extraction field 
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would need to assert an area of influence sufficient to remove and treat impacted groundwater 

from the entire plume. In-situ technologies tend to be capital intensive, but may be less 

expensive to operate and maintain compared to ex-situ technologies.  Achieving remediation to 

stringent standards (such as Class GA groundwater Standards) is often problematic for all of 

these technologies due to ongoing soil/groundwater contaminant partitioning and to practical 

difficulties and costs involved with addressing large areas of low-level groundwater 

contamination. 

 

Feasibility Assessment 

The summary site groundwater data do not identify a CVOC contaminant plume that would 

appear to be compatible with ex-situ or in-situ treatment technologies.  Of the fourteen 

monitoring wells installed in the peat/marl unit, only those within IRM treatment areas (MW-3D, 

MW-11D, MW-12D) exhibited significant concentrations of the highly chlorinated CVOCs 

(PCE or TCE) in groundwater prior to implementation of the IRM.  Based on the post-IRM 

(August 2007) sample from the “B-3” treatment area monitoring well (MW-12D), the thermal 

treatment effectively removed those highly chlorinated compounds from groundwater in the 

source areas.  Outside the thermal treatment areas, the distribution of CVOCs in groundwater 

appears to be dispersed, low-level concentrations, and composed primarily of the lower-

chlorinated degradation compounds (VC, cis-DCE).  As previously discussed, two situations 

have been identified that warrant consideration of ex-situ or in-situ remedial technologies: 

• In MW-13D, an increase in vinyl chloride was detected in the post-IRM groundwater 

sample; and   

• Within all thermal treatment areas, several ketones (acetone, 2-butanone, and 4-methyl-

2-pentanone) were detected in IRM soil verification samples and in post-IRM 

groundwater samples. 

 

Both of the above conditions appear to be associated with the dynamic thermal conditions within 

and near the thermal treatment areas.  As such, the observed effects upon the subsurface 

physical/chemical environment are assumed to be temporal, and would not warrant mitigation 

actions of the scope associated with ex-situ or in-situ treatment technologies.  Concentration of 
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ketones and vinyl chloride are expected to continue decreasing through natural attenuation after 

the subsurface has cooled.  Therefore, these in-situ and ex-situ technologies are concluded to be 

not appropriate for the site given current conditions. 

 

8.6.2 Monitored Natural Attenuation 

Technology Description 

Natural attenuation processes (biodegradation, dispersion, sorption, and volatilization) are active 

to some degree within any CVOC-impacted groundwater system.  In a situation where natural 

attenuation processes, compared with other remedial alternatives, can be expected to attain site 

remedial objectives within a reasonable time period, reliance on and monitoring of these 

processes can constitute an appropriate site remedy.  In most cases, adoption of monitored 

natural attenuation as the site remedy follows a period of active remediation, such as the source 

area thermal treatment implemented as an IRM at the Midler site, or one of the ex-situ treatment 

technologies discussed previously.  Determining the appropriateness of monitored natural 

attenuation of CVOCs for a site requires, at a minimum: 

• That the contaminant flow field be known to an acceptable degree of certainty; 

• That a source of electron donors is present; 

• That inorganic electron acceptors are not present in quantities that would interfere with 

biodegradation pathways; 

• That the affects and interactions of attenuation processes have been considered and can 

be assessed periodically via monitoring; and 

• That the potential for downgradient receptors to be exposed to contaminants can be 

assessed. 

 

In most cases, site characterization data are used as a basis for determining whether monitored 

natural attenuation may be appropriate for a site.  Performance monitoring will then be used to 

demonstrate the progress of natural attenuation of CVOCs, as well as to confirm that, among 

other things: 

• No impacts to downgradient receptors are occurring; 
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• No additional releases of contaminants have occurred; 

• No potentially toxic transformation products have resulted from biodegradation; and 

• No environmental conditions (hydrogeologic, geochemical, microbiological) have 

changed to the extent that the efficacy of the attenuation processes may be compromised.   

 

Performance monitoring typically continues for a specified period (e.g., two years) after clean-up 

objectives have been achieved.  Institutional mechanisms for maintaining the monitoring 

program should be established in the remedy decision or in other binding site documents. 

 

Feasibility Assessment 

Although a large body of site data was generated during the RI, the IRM and associated removal 

of more than 99.9% of CVOCs from within the treatment areas has rendered much of those data 

obsolete.  Existing soil conditions within and surrounding the thermal treatment areas, where one 

or more CVOCs may remain present at concentrations exceeding the IRM SSCOs are presented 

on Figure 17.  Furthermore, during the last year of the three-year RI period, the IRM was being 

successfully implemented, resulting in dynamic conditions within and surrounding the thermal 

treatment areas.  During the cool-down period, it is assumed that static conditions will slowly 

return to the treatment area environs, first to areas more distant from the thermal treatment zones, 

and finally inward to the centers of the treatment zones.  Therefore, the following analysis of the 

appropriateness of monitored natural attenuation as the site remedy is based on 

• The general site hydrogeologic characteristics developed during the RI; 

• The results of the IRM, which successfully removed more than 99.9% of CVOCs from 

the treatment areas;  

• One additional round of groundwater sampling conducted at the end of the IRM; and 

• Supplemental (non-RI) investigations undertaken independently by Pioneer Midler 

Avenue, LLC. 

 

The summary hydrogeologic investigations at this site have not identified any characteristics that 

would contraindicate the feasibility of natural attenuation.  The presence of high concentrations 

of total organic carbon within the saturated overburden indicates that the peat/marl unit 
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constitutes an abundant electron donor source.  The existence of degradation compounds at 

declining concentrations in downgradient locations indicates that, if present, inorganic electron 

acceptors are not inhibiting some level of reductive dechlorination from occurring.   

 

To gain an understanding of the presence of populations of dechlorinating microbes in the site 

groundwater regime, Pioneer Midler Avenue, LLC collected one sample from each of three site 

monitoring wells (MW-3D, MW-11D, and SB-7-1) in October 2005, using sample kits provided 

by Microbial Insights of Rockford, Tennessee.  This limited investigation was not a formal part 

of the RI. The samples were analyzed by Microbial Insights for the presence of Dehalococcoides 

(dechlorinating bacteria) and for functional genes and phylogenetic groups associated with 

dechlorinating conditions.  The data generated indicated the presence of Dehalococcoides and 

functional genes at each of the wells.  

 

To augment the Microbial Insights data, and to define post-IRM geochemical and 

microbiological conditions downgradient of one of the thermal treatment areas, Pioneer Midler 

Avenue, LLC collected additional groundwater samples from monitoring well MW-13D in 

October 2007.  Field parameters (ORP, DO, temperature) were measured and groundwater 

samples were submitted to STL Inc. and SiREM for analysis of a list of MNA indicators, 

including: dissolved inorganic carbon, dissolved organic carbon, VOCs, Dehalococcoides, Vinyl 

Chloride Reductase, Iron [total, Fe (II) and Fe (III)], nitrate, nitrite, sulfate, sulfide, methane, 

ethene, and ethane.   

 

Table 22 presents the data generated from the October 2007 groundwater sampling and provides 

limited interpretation of the data.  Table 22 also provides calculation of a site score using the 

USEPAs methodology from the 1998 Technical Protocol for Evaluating Attenuation of 

Chlorinated Solvents in Ground Water.  According to the USEPA’s scoring criteria, a site score 

exceeding 20 indicates that there is strong evidence for reductive dechlorination at the site; the 

score for the Pioneer Midler Avenue site from the October groundwater sampling at MW-13D is 

22.  In addition to the physical and geochemical parameters the USEPA uses in their site scoring 

methodology, the biological data generated from the October 2007 sampling indicate the 
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abundant presence of microbes associated with reductive dechlorination, particularly the specific 

microbes Vinyl Chloride Reductase (vcrA) capable of reducing vinyl chloride to ethene and 

carbon dioxide. 

 

Of the four main components of natural attenuation (biodegradation, dispersion, sorption, and 

volatilization), in our opinion, biodegradation would be the dominant parameter at this site due to 

the slow-moving groundwater environment.  Dispersion, sorption, and volatilization would all 

have more affect in a groundwater regime with higher rates of flux than are present at this site.  

This same relatively static environment would offer the ability to periodically assess conditions 

with ample opportunity to identify and assess a change that might indicate a threat to potential 

downgradient receptors. 

 

The preceding analyses indicate that, with adequate institutional controls to prohibit use of site 

groundwater and with adequate engineering controls to protect identified potential on-site 

receptors, monitored natural attenuation constitutes a feasible remedy for the residual 

groundwater CVOC contamination that remains at this site following the IRM.   

 

8.6.3 Institutional and Engineering Controls 

Technology Description 

Engineering controls to mitigate groundwater impacts include physical barriers to contain 

groundwater, such as slurry walls or sheet piling barriers.  Other types of engineering controls 

include access controls, provision of alternative water supplies via connection to public water 

supply, adding treatment technologies to existing public water supplies, or installing filtration 

devices on private water supplies. 

 

An institutional control is a non-physical means of enforcing a restriction on the use of real 

property that is used in situations where conditions make the property suitable for some, but not 

all, potential uses of the property.  The purpose of an institutional control, such as an 
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environmental easement, may be to limit human or environmental exposure, restrict use, or 

provide notice of such restriction. 

 

Feasibility Assessment 

Barrier type engineering controls would not appear to be applicable to this site as no distinct 

plume or area of particularly elevated contaminant levels (“hot spot”) appear to be present.  With 

respect to the other types of controls, the encompassing availability and use of public water in 

the vicinity of the site renders these technologies unnecessary.  To assure that withdrawal and 

use of groundwater from beneath the site does not occur, institution of site controls restricting 

such use is appropriate.   

 

8.7 The “No Action” Alternative 

Technology Description 

Guidance for assessing remedial alternatives requires that the “No Action” alternative be 

included in the assessment.  Under this alternative, the consequences of doing nothing to address 

identified or potential risks posed by the presence of contamination at a site are assessed.  This 

alternative may be the appropriate one if the risks present are not of sufficient significance, or if 

the effectiveness of other potential remedies can not be established.  For the Pioneer Midler 

Avenue site, this alternative assumes that following completion of the IRM and establishment of 

the site’s redevelopment, no further actions would be undertaken by Pioneer Midler Avenue, 

LLC with respect to mitigating potential risks posed by CVOC contaminants that remain at the 

site. 

 

Feasibility Assessment 

Summary site data indicate that, following the IRM, CVOC impacts at the site are dramatically 

reduced compared to pre-IRM conditions.  However, those residual CVOC impacts, and the 

identified potential exposure pathways, are significant enough that the “No-Action” alternative 

would not be appropriate.   
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8.8 Comparative Analyses 

Tables 23 and 24 provide summaries of the comparative analyses of remedial alternatives for soil 

and groundwater, respectively.  These tables assess each of the remedial technologies developed 

in the previous sections (including the “No Action” alternative) with respect to the nine criteria 

set forth in Section 8.1.  The analyses in Tables 23 and 24 extend the comparison of alternatives 

to assess each with respect to both the intended use of the site as a commercial retail facility 

(Track 4 development) and a hypothetical Unrestricted Use (Track 1) development. 

 

The technology assessments summarized in Tables 23 and 24 indicate that, for the intended use 

of the site (Track 4 development), and with the exception of the “No Action” alternative, each of 

the remedial technologies is potentially capable of achieving the remedial action objectives for 

the Pioneer Midler site.  The technologies differ in the difficulty and high cost associated with 

the more aggressive potential remediesys in addressing widespread but comparatively low levels 

of contaminated soils and groundwater present at the site following the source removal actions of 

the IRM.  For the hypothetical Unrestricted Use (Track 1) development scenario, extensive 

application of those more aggressive and intrusive technologies would be required to attempt to 

attain site conditions appropriate for unrestricted use.  However, it would remain likely that 

inclusion of the less physically aggressive technologies (Institutional and Engineering Controls, 

Monitored Natural Attenuation) would be appropriate following implementation of aggressive 

remedial actions, irrespective of the redevelopment track pursued. 

8.9 Conclusions 

The preceding discussions regarding potential exposure scenarios associated with CVOCs in the 

site soils and groundwater regimes indicate, in our opinion, that the identified risks posed by 

those constituents do not pose an immediate threat to a receptor population, such that the 

adoption of additional aggressive remedial actions is appropriate.  We conclude that, based on 

the effectiveness of the IRM and the site’s hydrogeological characteristics, risks associated with 

the site have been reduced to the extent that Monitored Natural Attenuation of groundwater 

conditions, accompanied by Institutional and Engineering Controls to protect the identified on-

site receptor populations, constitute a remedy that provides: 
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• Overall protection of public health and the environment; 

• A path to long-term attainment of cleanup goals for soil and Class GA Groundwater 

Standards for groundwater; and 

• A commitment to monitoring long-term effectiveness and the flexibility to add elements 

of additional technologies, if appropriate in the future. 

 

The selected technologies (Monitored Natural Attenuation, Institutional Controls, and 

Engineering Controls) provide a cost-effective means to return this site to a productive capacity 

for the surrounding community, with no technical restraints or short-term adverse impacts.  

Although the time needed to achieve cleanup goals for soil and Class GA Groundwater 

Standards for water will be on the order of decades, this time constraint could not likely be 

shortened appreciably by any of the other much more aggressive and expensive remedial 

technologies available. 

 

 

 
F:\Project\C81 - Pioneer Development\C81.002 BCP\Close out and COC\October 2007\RI Report\Draft number 2\RI Report 121007.doc 






































































































































































































































































































































































































































































































































































