
 

 
 
 

Interim Remedial Measures 
  Report 

 
(Volume 1 of 3) 

 
Midler City Industrial Park Site 

Brownfield Cleanup 
City of Syracuse 

Onondaga County, New York 
 

NYSDEC BROWNFIELD SITE # C734103 
 
 
 
 

Prepared for 
Pioneer Midler Avenue, LLC  

 
 
 
 
 

By 
 

 
 

C&S Engineers, Inc. 
499 Col.  Eileen Collins Blvd. 
Syracuse, New York 13212 

 
 

December 2007



Pioneer Midler Avenue Brownfield Project  
IRM Report 
 

December 2007  Page i 

TABLE OF CONTENTS 
 

 
1.0 Introduction......................................................................................................................... 1 

1.1 Purpose and Format of the Report .............................................................................. 1 

1.2 Summary of the Remedy ............................................................................................ 2 

2.0 Summary Of Remedial Actions .......................................................................................... 3 

2.1 Areas of Concern ........................................................................................................ 3 

2.2 Problems Encountered During Construction .............................................................. 4 

2.3 Changes to the Design Documents ............................................................................. 5 

2.4 Volume and Concentrations of Materials Removed................................................... 5 

2.5 Waste Disposal Listing ............................................................................................... 5 

3.0 Applicable Remediation Standards..................................................................................... 6 

4.0 IRM Data Review ............................................................................................................... 7 

5.0 Site Restoration And Source Of Fill Materials ................................................................... 9 

6.0 Summary Of Project Costs.................................................................................................. 9 

7.0 “As-Built” Drawings........................................................................................................... 9 

8.0 Waste Transport Manifests ................................................................................................. 9 

9.0 Engineering Or Institutional Controls............................................................................... 10 

 
TABLES 

 Table 1 Verification Sample Identifications and Depths 

 Table 2 Verification Sample Results 

 Table 3 Average CVOC Calculations 

 Table 4 IRM CVOC Reductions 

 

FIGURES 

 Figure 1  Verification Sample Locations and Treatment Depths 

 Figure 2 Heater Well Layout and ISTD Enhancements 

 Figure 3 IRM Areas and Site Redevelopment Features 



Pioneer Midler Avenue Brownfield Project  
IRM Report 
 

December 2007  Page ii 

 

APPENDICES 

 Appendix A Preliminary Reports and Work Plan Addenda 

  A-1   IRM ISTD Contractor’s Operations Report 

  A-2   September 22, 2006 B-5 Area Data Report 

  A-3   December 9, 2005 Total Organic Carbon Sampling Results 

  A-4   NYSDEC-Approved verification Sampling Protocol 

 Appendix B Regulatory Documentation (separate cover, Volume 2 of 3) 

  B-1 Vapor Treatment 

  B-2 Wastewater Discharge 

  B-3 Community Air Monitoring Report 

 Appendix C Waste Disposal Documentation (separate cover, Volume 2 of 3) 

 Appendix D  Data Usability Summary Reports (separate cover, Volume 3 of 3) 



Pioneer Midler Avenue Brownfield Project  
IRM Report 
 

December 2007  Page 1 

PIONEER MIDLER AVENUE BROWNFIELD PROJECT 
INTERIM REMEDIAL MEASURE REPORT 

 

1.0 INTRODUCTION 

1.1 Purpose and Format of the Report 
This Interim Remedial Measure (IRM) Report documents the performance of an IRM at the 
Pioneer Midler Avenue Brownfield Site, in the City of Syracuse, Onondaga County, New 
York. The IRM was conducted by Pioneer Midler Avenue LLC as a volunteer under the New 
York State Department of Environmental Conservation’s (NYSDEC’s) “Brownfields 
Cleanup Program”. The IRM addressed the presence of chlorinated volatile organic 
compounds within identified source areas within the overburden soils at the Pioneer Midler 
Avenue site.  As used in this report, the term chlorinated volatile organic compounds 
(CVOCs) refers to the suite of compounds consisting of tetrachloroethene (PCE), 
trichloroethene (TCE), vinyl chloride, cis-1,2-dichloroethene, and trans-1,2-dichloroethene. 

 
The presence and extent of the CVOCs within the site was established during a multi-phase 
Remedial Investigation (RI) and documented in a series of Data Reports; the final Data 
Report, summarizing all phases of the RI, was submitted to NYSDEC in July 2005.  The 
IRM approach of limited excavation and in-situ thermal treatment was established in a July 
2006 Interim Remedial Measure Work Plan (C&S Engineers, Inc.), which was approved by 
NYSDEC. The IRM thermal treatment contractor, selected by Pioneer Midler Avenue LLC 
via competitive bid, was TerraTherm, Inc. (TerraTherm) of Fitchburg, MA. C&S Engineers, 
Inc. (C&S) was retained by Pioneer Milder Avenue, LLC to perform a variety of support 
tasks including assistance in obtaining permits and conducting the IRM verification 
sampling. 

 
This report follows the format for Remedial Action Reports provided in Section 5.8 of 
NYSDEC’s Draft Technical Guidance for Site Investigation and Remediation (Draft DER-
10, dated December 2002).   A separate report, the RI Report, will also be prepared and will 
include the following: 
 

• Soil and groundwater quality data generated after the July 2005 Data Report 
(including IRM data); 

• A Qualitative Human Health Exposure Assessment (HHEA); and  
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• A Remedial Action Alternatives (RAA) analysis. 
 

Upon completion of the IRM, TerraTherm submitted an October 2007 Remedial Activities 
Report – Implementing In-Situ Thermal Desorption (ISTD) Remediation to Pioneer Midler 
Avenue LLC.  That report is provided as Appendix A. 
 

1.2 Summary of the Remedy 
 
The IRM was conducted to remove CVOCs from four source areas identified during the RI.  
The technology adopted to remove CVOCs was in-situ thermal desorption.  The smallest of 
the four source areas (“B-5” Area) was first excavated and the impacted materials were 
placed within the two largest treatment areas (“B-1” and “B-3” Areas) for CVOC removal 
via thermal desorption.  The subsurface within the thermal treatment areas was heated by 
electrical resistance units installed within vertical steel wells to depths of five feet below the 
depth of detected CVOC impacts within each area or sub-area; vapors released by the heating 
process were collected in a horizontal extraction system installed above the water table and 
beneath a concrete (low-permeability) surface pad.  The collected CVOC vapors were then 
thermally destroyed in an aboveground natural gas-fired thermal oxidation unit.   

 

The IRM Work Plan set forth a soil verification sampling plan that included specific 
sampling locations, depths, and protocols for sample collection and data reduction. Table 1 
provides the verification sample identifications, depths, and the RI reference samples used to 
determine those depths.  Figure 1 illustrates the sample locations. In addition to soil 
verification data, the following data were regularly collected and reported during the IRM: 

• Vapor CVOC content prior to and following CVOC destruction within the thermal 
oxidizer or removal within the vapor-phase carbon units; 

• Condensate (water) from the vapor treatment system prior to and following CVOC 
removal in the aqueous phase carbon unit; 

• Ambient air per requirements of the Community Air Monitoring Plan. 

Appendix B provides copies of the above data and reports. 
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2.0 SUMMARY OF REMEDIAL ACTIONS 
 

In July 2006, prior to the installation of the in-situ thermal treatment system, the “B-5” Area 
was excavated and the CVOC-impacted soils were moved to the “B-1” and “B-3” thermal 
treatment areas.  Bottom and sidewall soil verification samples were collected at the limits of 
the “B-5” excavation per the work plan.  “B-5” Area verification results are included in Table 
2.  The “B-5” Area verification sampling results were previously provided to NYSDEC in a 
September 22, 2006 report, a copy of which is provided as Appendix A-2. 
 
Prior to mobilizing to the site, TerraTherm submitted a layout and specifications for the 
remedial system, with the understanding that additions/modifications to the system could be 
instituted as necessary to meet the performance and scheduling goals.  The system layout was 
provided to NYSDEC.  TerraTherm mobilized for the IRM on July 24, 2006. Heater wells 
were installed in a hexagonal grid within each of the three (“3D”, “B-3”, and “B-1”) thermal 
treatment areas (Figure 2). Thermal treatment began on November 1, 2006, with the phased 
start-up of the heater wells. 
 
Verification sampling was initiated on March 5, 2007.  TerraTherm identified areas where, 
based on temperature data from subsurface thermocouples, CVOC removal to the remedial 
goals was likely to have occurred.  Successive rounds of verification sampling were then 
conducted until the remedial objective was attained in each treatment area.  The vapor 
collection and treatment system operated continuously throughout the remediation.  As the 
various thermal treatment areas or sub-areas achieved the remedial goals, specific heater 
wells were taken off-line.  As additional resources became available due to those shutdowns, 
those resources were shifted (via installation of additional heater wells) to other areas as 
needed. 

 

2.1 Areas of Concern 
 

The four CVOC source areas of concern were identified during the RI and addressed by the 
IRM.  As developed in the IRM Work Plan, the areas delineated for source area treatment 
under the IRM were those areas where RI sample results for CVOCs (total) in soils exceeded 
31,200 µg/kg.  Figure 1 shows the source areas addressed during the IRM.  The following 
provides a description of each of those areas.    
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• “B-3” Area: Located generally along the eastern edge of former Building 7, this area 

included two apparently separate sources of CVOCs, where concentrations in soil were 
two to three orders of magnitude greater than the concentrations detected at other 
sampling locations in the surrounding area. CVOC impacts were present to a maximum 
depth of 26 feet (GPD-3) in the B-3 Area.   

• “B-1” Area:  Located along the northern edge of former Building 13, this area included 
two apparently separate source areas defined by the PCE/TCE analytical data for boring 
B-1 and test pit TP-14 (westernmost source area), and borings DW-4 and GPD-26 
(easternmost source area). The CVOC impacts in these areas were relatively shallow 
(<15 ft. below the ground surface).   

• “B-5” Area:  Located east of Building 12, the IRM work in this area addressed one area 
(characterized by soil samples B-5 and GPD-14), where the data indicate CVOC 
concentrations exceeded 31,200 µg/kg to a depth of approximately ten feet.   

• “3D” area:  The soil sample from this boring did not exhibit significant CVOC impacts 
during initial investigations, 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 
MW-3D.  Subsequent laboratory analysis confirmed that the DNAPL was PCE.  
Additional borings confirmed the presence of elevated levels of CVOCs in a small area 
around MW-3D. 

 

2.2 Problems Encountered During Construction 
As discussed above, and further discussed in the report prepared by the remedial contractor 
(Appendix A), the operational approach provided the flexibility to take heaters off-line in an 
area when verification sampling results indicated that the remedial goals were achieved and, 
conversely, to install additional heater wells in other areas to accelerate removals in those 
areas.  A proposal for each resource reallocation event was submitted to NYSDEC for 
approval in advance of implementation (Appendix A, Sections 2.5 and 6).  In addition to 
heater wells, two additional types of installations were utilized by TerraTherm to accelerate 
treatment in specific areas:  

• Sheet piling was installed to inhibit possible surface water flux in several areas; and 
• Air sparge points were installed at three locations to enhance vapor movement 

towards the vapor collection system. 
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Figure 2 shows the initial heater well grids and where sparge points and sheet piling were 
subsequently installed.   
 
As the verification sampling proceeded, the data indicated that the thermal processes being 
used to volatilize CVOCs were also producing measurable quantities of ketones (acetone, 2-
butanone) within the subsurface.  Literature from other thermal remediation projects and 
TerraTherm’s experience indicated that ketone production is due to either biological or 
physical/chemical pathways.  The physical/chemical pathway would be greatly enhanced by 
elevated temperatures and by the presence of humic acids within the subsurface strata.  The 
concentrations of ketones are expected to decline relatively rapidly as the treatment areas 
cool down in the months following shut-down of the thermal treatment system. 
 

2.3 Changes to the Design Documents 
As the thermal treatment progressed, protocols for sampling the heated soils and groundwater 
were developed to assure sample integrity by cooling of the sample media to ambient 
temperatures as soon as possible after retrieving the sample form the subsurface.  Those 
protocols were submitted to NYSDEC prior to sample collection.   
 
Near the end of the thermal treatment, when only three “B-1” sample locations required 
further treatment, the vapor stream was routed through a vapor-phase carbon treatment 
system, and the thermal oxidation unit was taken off-line.  The NYSDEC was notified prior 
to this changeover. 
 

2.4 Volume and Concentrations of Materials Removed 
Section 4 provides calculations, based on CVOC concentrations at the inlet and exhaust of 
the vapor treatment units (thermal oxidizer or vapor-phase carbon), and associated vapor 
flow rates, for the mass of CVOCs removed during the IRM.  These data indicate that a total 
of approximately 86,205 pounds of CVOCs were removed from the site during the IRM.  
Similar mass removal calculations for the condensate water (before and after aqueous-phase 
carbon adsorption) indicated that CVOC mass removals via that pathway were negligible. 

 

2.5 Waste Disposal Listing 
The CVOCs removed via vapor extraction were destroyed in the thermal oxidizer; therefore, 
no waste disposal was associated with that part of the project.  Appendix B-1 provides the 
monthly results of the vapor treatment unit sampling. 
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After exiting the thermal oxidizer, the hot vapors entered a quench tank and packed tower 
scrubber that utilized a caustic solution to neutralize the acid-containing vapors.  A portion of 
the quench water was evaporated and, after passing through carbon, the remaining water was 
discharged to the sanitary sewer system under a permit with the Onondaga County 
Department of Water Environment Protection.  Appendix B-2 contains information relative 
to the wastewater discharge. 
 
During the last stages of the IRM, when only small thermal treatment sub-areas required 
treatment, the vapor phase carbon replaced the thermal oxidizer for treatment of the vapor 
phase.  Documentation pertaining to the disposal of spent vapor phase carbon is provided in 
Appendix C. 

 

3.0 APPLICABLE REMEDIATION STANDARDS 
 

NYSDEC’s TAGM 4046 provides Recommended Soil Cleanup Objectives (RSCOs) for 
contaminated sites.  This TAGM also provides a methodology for modifying RSCOs for site-
specific conditions such as groundwater elevations and total organic carbon (TOC) content of 
soils.   

 
As indicated by the NYSDEC, the TAGM 4046 RSCOs were developed based on an 
assumed soil Total Organic Carbon (TOC) content of one percent.  During the RI, soil 
samples from the Midler site were analyzed for TOC and an average TOC above the clay unit 
of approximately eight percent was calculated.  Appendix A-3 provides the Total Organic 
Carbon data and averaging.  Utilizing the NYSDEC formula for calculating site-specific soil 
clean-up objectives for protection of groundwater in Section 3, Part A of TAGM 4046, the 
resulting objectives based on site TOC levels would have been 11,200 µg/kg for PCE , 5,600 
µg/kg for TCE, 2,400 µg/kg for trans-1,2-dichloroethene, and 1,600 µg/kg for vinyl chloride.   
 
The TAGM 4046 methodology for establishing RSCOs also utilizes a correction factor of 
100 to account for soils above the groundwater table.  The shallow groundwater conditions 
and the thickness of the saturated zone at the Midler Avenue site indicated that the correction 
factor of 100 utilized in the NYSDEC formula could result in site-specific soil cleanup 
objectives (SSCOs) that would be too high.  Therefore, given the need to improve 
groundwater quality, a more conservative correction factor of 50 was utilized.  As shown in 
the table below, the resulting site-specific soil cleanup objectives within the boundary of each 
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proposed IRM treatment area was 5,600 µg/kg for PCE; 2,800 µg/kg for TCE; 1,200 µg/kg 
for trans-1,1-dichloroethene; and 800 µg/kg for vinyl chloride.   

 

CVOC Parameter 
TAGM 4046 

RSCO 
Midler SSCO 

PCE 1,400 5,600 

TCE 700 2,800 

Vinyl chloride 200 800 

trans-1,2-Dichloroethene 300 1,200 

cis-1,2-Dichloroethene NA NA 

Total CVOCs 2,600 10,400 
 All units in µg/kg 

 
For purposes of verifying successful IRM CVOC removals, the average concentration of 
each individual CVOC needed to be equal or less than the SSCO within each IRM treatment 
area.  

 

4.0 IRM DATA REVIEW 
 

Table 2 provides the validated analytical results for VOCs from all verification samples 
collected.  A verification sampling data reduction protocol was developed for the site and 
approved by NYSDEC after comment and revision. Under the protocol, if analytical results 
from an initial round of verification sampling indicated one or more of the specific sampling 
locations within a treatment area required further treatment to achieve the IRM goals, each 
specific location would be re-sampled following the extended treatment period.   Subsequent 
samples were to be collected as close as practical to the location and depth of the related 
earlier sample.  Analytical results for the subsequent samples then replaced the earlier round 
results from the same discrete area.  Those data were incorporated with the earlier results 
from the same treatment area in calculating that area’s average concentration.  Table 3 
provides the summary CVOCs data for each treatment area and identifies the individual 
results used in calculating average CVOC concentrations for the individual treatment areas. 
 
Tables 1 and 2 include the depth interval from which each verification sample was collected.  
PID headspace field screening measurements were made prior to the sample being prepared 
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for submittal to the analytical laboratory. Figure 1 illustrates the approximate location where 
each of the verification samples was collected.  Appendix D provides the Data Usability 
Summary Reports (DUSRs) as well as the sample report sheets as modified by the data 
validator.   
 
Tables 2 and 3 provide analytical results for verification samples, organized by treatment 
areas and indicating the final samples utilized in calculating the average concentration for 
each area.  The data indicate that the SSCO was achieved for the average concentration of 
each CVOC in each thermal treatment area.  Once the remedial goal was met for an entire 
treatment area, the remedial contractor requested acknowledgement of completion from 
NYSDEC for that area and, following receipt of such acknowledgement, decommissioned 
the treatment infrastructure in the area.  By October 1, 2007, TerraTherm had received 
acknowledgement that treatment was complete in all treatment areas.  TerraTherm completed 
decommissioning and demobilization by October 6, 2007. 
  
Table 4 provides calculations of the total CVOC reductions within the four treatment areas 
during the IRM.  These calculations, using RI samples from within the delineated treatment 
areas (prior to the IRM) and IRM verification samples from the same areas, indicate that for 
the combined four treatment areas, 99.92% of CVOCs were removed.  The individual 
treatment area reductions ranged from 99.95% for the “B-3” area to 93.92% for the “B-5” 
area. 
 
The following table provides a calculation of the mass of CVOCs removed from the 
combined treatment areas during the IRM.  These calculations are based on the laboratory 
data for CVOCs at the inlet of the vapor treatment systems, along with the vapor flow rates. 
 

CVOC Parameter 
Mass Removed 

(Pounds) 
Tetrachloroethylene 82,793 
Trichloroethylene 2,196 
cis-1,2-Dichloroethylene 1,055 
trans-1,2-Dichloroethylene 33 
Vinyl Chloride 128 

Total CVOCs 86,205 
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5.0 SITE RESTORATION AND SOURCE OF FILL MATERIALS 

 
Since there was no removal of subsurface soil from within the thermal treatment areas, fill 
materials were not required.  The materials excavated from the “B-5” area and placed within 
the “B-1” and “B-3” areas, were replaced with rubblized concrete fill that was previously 
generated by crushing the floor slabs and concrete foundations of the former site buildings.  
After the treatment equipment was decommissioned from a treatment area, the areas were 
subjected to redevelopment work, including placement of imported granular fill to satisfy site 
construction requirements. 

 
 

6.0 SUMMARY OF PROJECT COSTS 
 
Under the BCP, costs associated with the RI and associated IRMs may be recoverable by a 
volunteer entity after the volunteer receives a Certificate of Completion indicating that the 
project was completed and approved by the NYSDEC.  Project cost documents are presently 
being assembled by Pioneer Midler Avenue LLC, and will be provided under separate cover 
to become part of the project record. 

 

7.0 “AS-BUILT” DRAWINGS 

 
Figure 1 provides the approximate horizontal limits of the IRM treatment areas as well as the 
approximate vertical limits of IRM treatment.  Figure 1 also indicates the locations of IRM 
verification samples and Table 1 provides the depths of those samples.   Figure 3 shows the 
relationships between the treatment areas and planned site redevelopment of the site. 
 

8.0 WASTE TRANSPORT MANIFESTS 
As described in Section 2.5 of this report, several waste streams were generated during the 
IRM.  Documentation relative to the disposal of these wastes is shown in Appendix C. 
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9.0 ENGINEERING OR INSTITUTIONAL CONTROLS 
During the IRM, the following site engineering controls were maintained for project: 
 

• Air Emissions Data from inlet and exhaust streams associated with the thermal 
oxidizer and vapor phase carbon treatment systems were collected and reported 
monthly – The data reports are included in Appendix B-1. 

• Condensate (water) from the vapor treatment system, discharged to the Onondaga 
County Department of Water Environment Protection (OCDWEP), was sampled and 
reported monthly consistent with the permit - The data reports are included in 
Appendix B-2. 

• Community Air Monitoring was maintained consistent with the Community Air 
Monitoring Plan (June 2006) and Addendum 1 (August 4, 2006) – Community Air 
Monitoring Documentation is provided in Appendix B-3. 

 
Site security during the project was handled as a joint effort between Pioneer Midler LLC 
and TerraTherm.   
 
There were no institutional controls in effect during the IRM.  Such site controls, if 
appropriate for the future, will be implemented as part of the over-all site remedy, following 
assessments in the Qualitative Human Health Exposure Assessment and the Remedial 
Alternatives Assessment. 
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