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9. Detailed Analyses of Remedial Alternatives for Treatment and/or 
Disposition of Removed Sediments and Soils  

This section describes and evaluates the five alternatives developed for treatment and/or 
disposition of removed sediments, riverbank soils, and floodplain soils from the Rest of 
River area.  As described in the CMS Proposal, the five treatment/disposition alternatives 
were selected for detailed evaluation based on the review and screening of a wide range of 
potential technologies and process options.480  The treatment/disposition alternatives 
approved by EPA for evaluation are: 

• TD 1 – Disposal in an off-site permitted landfill or landfills; 

• TD 2 – Disposition in a local in-water Confined Disposal Facility (CDF) or Facilities; 

• TD 3 – Disposition in a local on-site Upland Disposal Facility or Facilities; 

• TD 4 – Chemical extraction of PCBs from removed sediment/soil; and 

• TD 5 – Thermal desorption of PCBs from removed sediment/soil.   

Each treatment/disposition alternative has been evaluated in detail based on the General 
Standards and Selection Decision Factors specified in the Permit (described in Sections 2.1 
and 2.2) other than attainment of IMPGs, which is not relevant to the treatment/disposition 
alternatives.  The results of these detailed evaluations are presented in Sections 9.1 though 
9.5.  A comparative evaluation of these five alternatives was also performed using the same 
criteria, as presented in Section 9.6. 

9.1 Evaluation of Off-Site Disposal in Permitted Landfill(s) (TD 1) 

9.1.1 Description of Alternative 

Implementation of TD 1 would involve the transportation of removed sediment and 
floodplain soil to existing commercial solid waste and/or TSCA-permitted landfill for 
disposal.  Off-site disposal in permitted landfills is a widely used method of disposal of 
sediments and soil from environmental remediation projects (EPA, 2005d).  It has been 

                                                      

480  As noted in Section 1.6, the process options identified and retained in the CMS Proposal for 
dewatering and ex situ stabilization/solidification of removed sediment and soil prior to 
treatment/disposition have been evaluated as part of the sediment and floodplain soil remediation 
alternatives, and hence are not discussed in this section.  
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employed at many sites, including for a portion of the sediments/soils removed from the 
Upper ½-Mile and 1½-Mile Reaches of the Housatonic River.  Permitted landfills are subject 
to design, operation, and monitoring in accordance with regulatory standards and 
requirements designed to assure their long-term effectiveness.  

Sediments and soils would be loaded into trucks at the staging areas (following dewatering 
where necessary) and transported over public roadways to an appropriate off-site permitted 
landfill.  The trucks would be manifested, covered, and labeled in accordance with federal 
and state regulations. 

Truck transportation is widely used as a method for transporting sediments and soils to off-
site disposal facilities, and was selected as the representative method of transportation for 
evaluating TD 1.  Utilization of rail transportation is another potential transportation option.  
GE retained the services of R.L. Banks and Associates, Inc. (RLBA), of Arlington, Virginia, a 
rail consulting firm, to evaluate the feasibility of transporting materials from the Housatonic 
River and floodplain by rail to an appropriate off-site disposal facility or facilities.  RLBA’s 
evaluation was limited to the physical/technical feasibility of rail transportation of these 
materials.  Based on its evaluation, which is described in detail in Appendix B, RLBA 
concluded that rail transport of the excavated materials would be technically feasible.  
However, use of rail would still require that access roads and staging areas be constructed 
and trucks be used in certain reaches of the River to transport the excavated sediments and 
soils to the rail line,  In addition, compared to rail, truck transportation would be more 
straightforward and present fewer logistical issues (since it would not be constrained by the 
availability of rail service and rail-served landfills), and it provides greater flexibility, with the 
ability to readily change staging areas and routes (EPA, 1994c).481  For these reasons, 
truck transportation was selected as the representative method of transportation for this 
evaluation.  If alternative TD 1 is selected as part of the overall remedy for the site, a 
detailed assessment would be performed during design to further evaluate the most 
effective method to transport sediments and soils to off-site disposal facilities. 

For purposes of evaluation in the Revised CMS Report, this alternative has been evaluated 
for the range of potential volumes of sediments and floodplain soils that could be removed 
from the River and floodplain under the array of sediment and floodplain soil alternatives 
discussed in Sections 6 and 7.  Specifically, this range extends from a low of 191,000 in situ 
cy, based on a combination of SED 3 and FP 2, to a high of 2.9 million in situ cy, based on 
a combination of SED 8 and FP 7.  The assumed duration for implementation of TD 1 

                                                      

481  Truck transportation has been the mode of transportation selected by GE and EPA for all of the 
sediments and floodplain soils removed thus far from the Upper 2 Miles of the East Branch and from 
the West Branch of the Housatonic River.    
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consists of a range from the shortest to the longest potential implementation time – 
specifically, from 5 years (based on the shortest-duration sediment alternative, SED 10) to 
52 years (based on the longest-duration alternative, SED 8).  It is assumed that any 
floodplain remediation could be implemented within these same time periods.482  

For disposal purposes, it is anticipated that the removed sediments and soils would be 
segregated into one of two principal classifications based on PCB concentrations – material 
with PCB concentrations > 50 mg/kg and material with PCB concentrations < 50 mg/kg.  
The material with PCB concentrations > 50 mg/kg would be transported to and disposed of 
at a TSCA-permitted landfill, while the remaining material would be transported to and 
disposed of at a permitted solid waste landfill.  One TSCA-permitted landfill that could be 
considered as a disposal location for TSCA materials is Waste Management LLC’s Model 
City Landfill located in Youngstown, New York.  Possible locations for disposal of materials 
identified as non-TSCA could include Waste Management LLC’s High Acres Landfill in 
Fairport, New York and the Fitchburg-Westminster, Southbridge, and Bourne Landfills in 
Massachusetts, subject to the necessary approvals.  However, if alternative TD 1 is 
selected, a detailed sourcing effort would be performed during design to identify appropriate 
off-site disposal facilities for both TSCA and non-TSCA materials.   

The disposal classifications are based on the assumption that the removed sediments and 
soils would not constitute hazardous waste under RCRA, and thus would not be subject to 
the separate requirements under RCRA and comparable state regulations for disposal of 
hazardous waste.483  Based on prior experience at other portions of the GE-

                                                      

482  Note that the combination of sediment and floodplain alternatives with the shortest duration (SED 
10 and FP 9) is not the same as the combination with the smallest volume (SED 3 and FP 2).  For the 
evaluations in this section that are based on removal volumes, the latter combination is used as the 
basis for the lower end of the range.  In addition, quantitative evaluations based on active transport 
operations (e.g., number of truck trips, analysis of traffic accident risks) are based on the assumed 
years of operation, rather than overall duration.  The years of operation represent the number of years 
during which materials removed from the River and floodplain would be actively being transported 
(i.e., excluding years when the only activities being conducted under the sediment and floodplain 
alternatives would be capping, backfilling, or restoration activities).  For TD 1, the assumed years of 
operation range from approximately 8 years based on SED 3 and FP 2 (the smallest-volume 
combination) to approximately 40 years based on SED 8 and FP 7.  
483  For purposes of evaluating TD 1, it has been assumed that the determination of whether 
excavated material would be subject to state regulation as hazardous waste would be based on the 
same criteria used in the RCRA regulations, and that wastes would not be subject to such regulation 
solely by virtue of having PCB concentrations > 50 mg/kg, provided that such materials are disposed 
of in accordance with TSCA requirements.  For example, in Massachusetts, although wastes with 
PCB concentrations > 50 mg/kg are listed hazardous wastes, the Massachusetts hazardous waste 
regulations exempt facilities that manage such wastes so long as they comply with EPA’s TSCA 
regulations (310 CMR 30.501(3)(a)).  The other relevant criteria in the Massachusetts regulations for 
determining whether wastes are hazardous are comparable to those under RCRA. 
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Pittsfield/Housatonic River Site (e.g., the 1½-Mile Reach and floodplain), it is not anticipated 
that the excavated sediments and soils would constitute hazardous waste.  However, 
representative testing of those excavated materials would be conducted using the TCLP to 
determine if they would fall under the RCRA definition of hazardous waste.  In the event 
that any particular sediments or soils constitute hazardous waste, they would be segregated 
from the remaining materials and transported to an off-site facility authorized to receive 
such materials.  Additionally, should any of the removed materials constitute “principal 
threat” wastes (as defined in Section 2.3.3) such as free NAPL or drums of liquid waste – 
which is not anticipated – those wastes would be segregated and transported off-site 
separately for treatment and disposal, as appropriate.  

9.1.2  Overall Protection of Human Health and the Environment – Introduction  

The first General Standard in the Permit requires an evaluation of whether a remedial 
alternative would provide overall protection of human health and the environment.  In 
accordance with the NCP, application of this standard to a particular treatment/disposal 
alternative draws primarily on the consideration of several other Permit criteria – long-term 
effectiveness and permanence, including long-term adverse impacts on health or the 
environment, short-term effectiveness, and compliance with ARARs.  The evaluation of 
whether TD 1 would be protective of human health and the environment is presented at the 
end of Section 9.1 so that it can take account of the evaluations under those other criteria.   

9.1.3 Control of Sources of Releases 

Placement of PCB-containing sediments and soils into off-site permitted landfills would 
effectively and permanently isolate those materials from being released into the 
environment.  Permitted landfills are designed, in accordance with applicable regulatory 
requirements, to prevent releases to the environment, and are operated, monitored, and 
maintained to ensure the continued isolation of the contained materials.   

9.1.4 Compliance with Federal and State ARARs 

As noted in Table T-1 in Appendix C, there are no ARARs for TD-1.  ARARs apply only to 
on-site activities and thus are not relevant to the off-site transport and disposal of sediments 
and soils.  To the extent that ARARs are relevant to the construction of access roads and 
staging areas, those requirements are addressed in the consideration of alternatives for 
sediments and floodplain soils (Sections 6 and 7, respectively).  The off-site transport and 
disposal activities would comply with all applicable federal, state, and local laws and 
regulations relating to such activities. 
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9.1.5 Long-Term Reliability and Effectiveness 

An assessment of long-term reliability and effectiveness of an alternative includes an 
evaluation of the magnitude of residual risk, the adequacy and reliability of the alternative, 
and any potential long-term adverse impacts associated with the alternative on human 
health or the environment.  Each of these considerations is evaluated below for TD 1.  

9.1.5.1 Magnitude of Residual Risk 

As required by applicable regulations, the materials disposed of in off-site permitted landfills 
under TD 1 would be isolated from underlying soils and groundwater and from surface 
receptors, which would prevent contact by human and ecological receptors with those 
materials.  

9.1.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of TD 1 has included an assessment of the 
factors discussed below. 

Use of Technology under Similar Conditions 

Landfill disposal is commonly used to dispose of soils and sediments containing PCBs.  
State and federal regulations governing the use of off-site permitted landfills promote long-
term reliability and effectiveness.  Off-site permitted landfills were selected as part of a final 
remedy for a number of sites containing PCBs, including the New Bedford Harbor hot spots 
in Massachusetts; Burnt Fly Bog Site in Marlboro, New Jersey; General Motors Central 
Foundry Division in Massena, New York; Consolidated Edison Arthur Kill Generating 
Station in Staten Island, New York; the Hudson River in New York; and the Fox River in 
Wisconsin.  

Overall Effectiveness and Reliability 

Permitted landfills are subject to design, operation, and monitoring in accordance with 
regulatory standards and requirements designed to assure their long-term effectiveness 
and reliability.  As a result, implementation of TD 1 is considered an effective and reliable 
means of permanently disposing of the removed sediment/soil.  



 

 9-6 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

The operators of the off-site permitted landfills would be responsible for operating, 
monitoring, and maintaining the facilities in accordance with their permits.  The labor and 
materials needed to support such activities are considered readily available.  TD 1 would 
involve no long-term OMM requirements as part of the Rest of River remedy. 

Technical Component Replacement Requirements 

These requirements would apply to the off-site landfill operator, and would not be part of TD 
1.  

9.1.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts on human health or the environment 
resulting from TD 1 has included an assessment of several components, as described 
below.  The access roads necessary to facilitate transportation of excavated/dredged 
materials from the staging areas located along the River to local roads for transportation off-
site would be constructed as part of the sediment and floodplain alternatives previously 
described.  As such, long-term adverse impacts associated with construction of these roads 
are not included in this section, but have been considered in the evaluations of the 
sediment and floodplain soil alternatives (Sections 6 and 7, respectively).  In addition, any 
long-term impacts associated with the off-site disposal facilities would be specific to the 
locations of those facilities and addressed by the operators of those facilities, and are not 
discussed in this report.     

Potentially Affected Populations 

Under TD 1, the PCB-containing sediments and soils placed in the off-site permitted 
landfills would remain in place permanently.  There would be no long-term impacts to 
humans or ecological populations in the Rest of River resulting from this alternative.   

Long-Term Ecological Impacts 

As the PCB-containing materials would be managed at an off-site location, there would be 
no impacts to the ecological habitats or biota in the Rest of River resulting from off-site 
disposal.  
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Long-Term Impacts on Aesthetics and Recreational Use 

Implementation of TD 1 would not produce long-term impacts on the aesthetics or 
recreational use of the Rest of River area. 

Potential Measures to Mitigate Long-Term Adverse Impacts  

No potential measures are anticipated to be needed to mitigate long-term adverse impacts. 

9.1.6 Reduction of Toxicity, Mobility, or Volume 

The degree to which TD 1 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below. 

Reduction of Toxicity:  TD 1 would not include any treatment processes that would reduce 
the toxicity of the PCBs in the removed sediment and soil.  These materials would be 
transferred to off-site permitted landfills for permanent containment.  However, as noted in 
Section 2.2.3, should any removed material constitute “principal threat” wastes, which is not 
anticipated, those wastes would be segregated and transported off-site for treatment and 
disposal, as appropriate.   

Reduction of Mobility:  TD 1 would result in the reduced mobility of PCBs by permanently 
containing the removed sediments and soils within off-site permitted landfill(s).  Once 
disposed of, these materials would be isolated from surface water infiltration, leaching to 
groundwater, or otherwise mobilizing. 

Reduction of Volume:  TD 1 would not reduce the volume of PCB-containing material.  

9.1.7 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of TD 1 has included consideration of the short-
term impacts that this alternative would have on the environment (in terms of both 
ecological effects and increases in GHG emissions), on local communities and communities 
along the truck transportation corridor, and on the workers involved in the disposition 
activities.  For TD 1, short-term impacts are those that would occur over the duration of off-
site disposal of removed materials.      

Impacts on the Environment – Ecological Effects 

Implementation of TD 1 could have short-term effects on the environment if there were 
accidental releases of PCB-containing sediments or soils from trucks transporting the 
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materials to the off-site landfill(s).  Reasonable and appropriate controls would be 
implemented to minimize the potential for releases during transportation activities, such as 
the use of lined and tarped trucks.  The establishment of truck loading and equipment 
decontamination procedures would further reduce the potential for releases and exposure 
related to loading and unloading. 

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through off-site disposal 
of removed sediments and soils in permitted landfills during implementation of TD 1.  That 
estimate was based on the range of potential removal volumes requiring off-site transport 
and disposal, with the lower bound based on the combination of sediment and floodplain 
alternatives with the lowest in situ volume (SED 3 and FP 2 – 191,000 cy) and the upper 
bound based on the combination with the highest in situ volume (SED 8 and FP 7 – 2.9 
million cy).    

The total carbon footprint associated with TD 1 has been estimated to range from 19,000 
tonnes to 290,000 tonnes of GHG emissions, based on the range of removal volumes.  Of 
this total, the GHG emissions associated with direct emission sources (primarily 
transportation of sediment and soil to landfill) range from approximately 16,000 tonnes to 
250,000 tonnes, while the GHG emissions calculated for off-site emissions (primarily 
refinement of diesel fuel for use in transportation of sediments and soils to off-site permitted 
landfills) range from approximately 2,600 tonnes to 40,000 tonnes. The range of total GHG 
emissions estimated for this alternative is equivalent to the annual output of 3,600 to 55,400 
passenger vehicles.  

Impacts on Local Communities and Communities Along Transport Routes  

TD 1 would result in short-term impacts to the local communities along the River and the 
transportation routes.  These short-term effects would consist primarily of increased truck 
traffic, with resultant noise and emissions, and the potential for traffic accidents.  Truck 
traffic to transport material removed from the River or floodplain would persist for the 
duration of the project.  To estimate the relative short-term impacts related to such truck 
traffic, it was assumed that 20-ton trucks (approximate 16-cy capacity) would be used to 
transport material off-site for disposal.  To calculate the number of truck trips necessary, the 
in situ removal volumes were bulked by 20% and converted to tons.484  Using these 

                                                      

484  A bulking factor was applied to represent the ex situ volume following the anticipated expansion of 
excavated materials once they are removed from in situ conditions. 
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assumptions, the number of truck trips would range from approximately 15,900 truck trips to 
transport 191,000 in situ cy of material a total of 9,340,000 miles (including return trips) for 
alternatives SED 3 and FP 2 (average of 2,000 truck trips annually) to approximately 
243,000 truck trips to transport 2.9 million in situ cy of material a total of 142,664,000 miles 
(including return trips) for alternatives SED 8 and FP 7 (average of 6,100 truck trips 
annually).  This additional traffic would increase the likelihood of accidents, noise levels, 
and emissions of vehicle/equipment exhaust and nuisance dust to the air.  Transportation 
would be conducted in accordance with applicable Department of Transportation (DOT) 
guidelines and regulations, which would minimize short-term risks.  However, compliance 
with those regulations cannot eliminate the possibility of accidents or impacts from noise 
and emissions.  

Appendix N includes an analysis of potential accident risks from the increased truck traffic 
that would be associated with the treatment/disposition alternatives.  For TD 1, this analysis 
focuses on the increased truck traffic that would be necessary to transport materials to off-
site disposal facilities.  Risk estimates from increased truck traffic were made for the range 
of truck trips described above  These estimates were also based on an assumed split 
between TSCA-regulated and non-TSCA materials, as described in Appendix N.  Based on 
the lower and upper bounds of the truck trip estimates, this analysis indicates that the 
increased truck traffic associated with TD 1 would result in an estimated 4.39 to 67.05 non-
fatal injuries due to accidents during the project (average of 0.55 to 1.68 non-fatal injuries 
per year), with a probability of 99% to 100% of at least one such injury, and an estimated 
0.21 to 3.14 fatalities from accidents during the project (average of 0.03 to 0.08 fatalities per 
year), with a probability of 19% to 96% of at least one such fatality.   

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

Several actions would be taken in an attempt to avoid, minimize, or mitigate the negative 
short-term environmental and community impacts associated with TD 1.  Engineering 
controls and BMPs would be implemented, to the extent practical and as needed, to reduce 
detrimental effects from implementation of TD 1 on the environment and local communities.  
Some potential BMPs that would likely be implemented during operation include, but are not 
limited to, the following: 
 
• Use of lined and tarped trucks;   
 
• Proper vehicle maintenance; 
 
• Limiting truck idling; 
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• Use of dust control measures and good housekeeping practices in loading areas and 
on unpaved roads; 

 
• Limiting traffic on unpaved roadways; 
 
• Inspection of trucks prior to entering public roadways to identify and, if necessary, 

remove any accumulated soil on the exterior of the trucks; 
 
• Implementation of equipment decontamination procedures; 
 
• Avoidance of truck loading operations at night except where necessary and 

minimization of such activities on weekends and holidays; 
 
• Efforts to avoid travel through densely populated areas where practical; and   
 
• Where such travel is necessary, implementation of measures to ensure the safety of 

the impacted communities (e.g., traffic control, consultation with local public officials).  
 
Despite the implementation of these measures, however, some short-term impacts from TD 
1 would be inevitable. 

Risks to Remediation Workers 

Since TD 1 involves off-site transportation and disposal of the staged excavated/dredged 
materials, the risks to workers would consist solely of risks to the truck drivers and to the 
employees of the off-site disposal facilities, rather than to on-site remediation workers.  As 
such, no quantitative evaluation has been made of the risks to remediation workers for TD 1.  

9.1.8 Implementability 

9.1.8.1 Technical Implementability  

The technical implementability of TD 1 has been evaluated in terms of the following factors: 

General Availability of Technology:  At present, there are a number of existing permitted 
TSCA and solid waste landfills that are believed to have the required capacity to accept all 
of the material removed during implementation of the sediment and floodplain alternatives.  
However, the time to implement TD 1, and therefore the time over which landfill space is 
needed, would be dependent upon the sediment and floodplain alternatives selected by 
EPA and could range from approximately 5 years to 52 years, as noted above.  Given the 
potential volume of materials that could require disposal and the potential length of time 



 

 9-11 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

required to implement TD 1, it is possible that, under the larger sediment and floodplain 
removal alternatives, current off-site landfill capacity would be exhausted before the 
remediation was complete.  Further, given the potential difficulties associated with 
expansion of such facilities, it is uncertain whether the capacity needed for the disposal of 
sediments/soils from such removal alternatives would be available in the future.  These 
uncertainties would be reduced or even eliminated to the extent that the removal volume 
and duration of the underlying alternatives are reduced.  

Ability To Be Implemented:  Material is routinely transported to off-site permitted landfills.  
Regulations are in place governing the transport of such materials as well as the design and 
operation of landfills to enable effective containment of waste materials.  As noted 
previously, a number of the sediment remedial alternatives are estimated to take more than 
20 years to complete, including SED 8 at over 50 years.  To implement TD 1, sufficient 
landfill capacity must be available at the time material is being removed from the Site, which 
for many of the sediment alternatives is currently uncertain.     

Reliability:  As noted previously, landfill disposal is commonly used to dispose of soils and 
sediments containing PCBs.  State and federal regulations governing the operation of off-
site permitted landfills promote long-term reliability and effectiveness.  

Availability of Space for Support Facilities:  As noted in the evaluations of the sediment and 
floodplain soil alternatives (Sections 6 and 7, respectively), sufficient space is expected to 
be available to construct the access roads and staging areas needed to support the 
sediment and soil removal activities.  

Availability of Equipment, Materials, and Personnel:  Equipment, materials, and personnel 
necessary to load and transport soil/sediment to off-site permitted landfills are considered 
readily available.   

Ability to Monitor Effectiveness:  Under TD 1, no OMM would be necessary at the site, since 
the material would all be transported to off-site landfills.  

9.1.8.2  Administrative Implementability 

The evaluation of the administrative implementability of TD 1 has included consideration of 
regulatory requirements, the need for access agreements, and coordination with 
government agencies. 

Regulatory Requirements:  Implementation of TD 1 would require meeting the requirements 
of applicable federal, state, and local rules and regulations relating to the off-site transport 
and disposal of the sediments and soils.  Such requirements would be met. 
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Access Agreements:  Implementation of TD 1 would not require GE to obtain access 
permission since materials would be transported off-site for disposal. 

Coordination with Agencies:  Both prior to and during implementation of TD 1, GE would 
need to coordinate with EPA, as well as state and local agencies, to provide as-needed 
support with public/community outreach programs and to fulfill the requirements for 
transporting material to the off-site permitted landfills.  GE would also have to provide 
required notice to environmental agencies in any state where a receiving landfill is located. 

9.1.9 Cost 

The range of estimated total costs to implement TD 1 is $55 M to $832 M (not including 
costs associated with sediment or floodplain soil removal).  The low end of this range is 
based on the transport and disposal of dewatered and stabilized materials generated by a 
combination of SED 3 and FP 2 (approximately 191,000 in situ cy).  The high end of the 
range represents the estimated costs for the transport and disposal of dewatered and 
stabilized materials generated by SED 8 and FP 7 (approximately 2.9 million in situ cy).  
An assumed bulking factor (20% by volume) and drying agents (10% by weight to 
account for the potential need for stabilization prior to transport) were included in the 
sediment volumes used to develop the cost estimates.  The cost estimates assume that 
the removed materials would be segregated based on TSCA classification as described in 
Section 3.1.5, and that no additional material stabilization activities beyond what was 
included and discussed in the analysis of sediment and floodplain soil alternatives would 
be needed prior to transport.  There are no capital costs associated with TD 1.  Annual 
operations costs associated with transportation of the materials would be approximately 
$7 M to $21 M.  There are no post-construction monitoring and maintenance costs 
associated with TD 1.  The following summarizes the total project costs estimated for TD 
1.   

TD 1 Minimum Est. 
Cost 

Maximum Est. 
Cost 

Description

Total Capital Cost $0 $0 N/A 

Total Operations Cost 

 

$55 M 

 

$832 M 

 

Total cost for the transport and 
off-site disposal of removed 
materials at an off-site permitted 
facility(ies) 

Total Post-Construction 
Monitoring and 
Maintenance Cost  

$0 $0 N/A 

Total Cost of Alternative $55 M $832 M Total cost of TD 1 in 2010 dollars  
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The range of total estimated present worth costs for TD 1, which was developed using a 
discount factor of 7% and an anticipated overall duration of 10 to 52 years,485 is $40 M to 
$220 M.  More detailed cost estimate information and assumptions for each of the 
treatment/disposition alternatives are included in Appendix Q.   

9.1.10   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 9.1.2, the evaluation of whether TD 1 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  Landfill disposal is commonly used to dispose of soils and 
sediments containing PCBs.  State and federal regulations governing the siting and use of 
off-site permitted landfills promote long-term reliability and effectiveness.  TD 1 would 
provide permanent disposal of the PCB-containing sediments and soils.  However, as the 
volume of materials requiring disposal and the length of time necessary to do so increase, 
the more uncertainty would exist as to whether off-site permitted facilities would have the 
necessary capacity available for the disposal of these materials at all potentially relevant 
times in the future.    

Compliance with ARARs:  As discussed in Section 9.1.4, ARARs are not relevant to the off-
site transport and disposal of the sediments and soils, since those activities would take 
place largely away from the River.  The off-site transport and disposal activities would 
comply with all applicable federal, state, and local laws and regulations. 

Human Health Protection:  TD 1 would provide human health protection through disposal of 
the removed PCB-containing materials in off-site permitted landfills.  Implementation of this 
alternative would not have any significant long-term or short-term adverse effects on human 
health at the site.  However, it would result in some short-term safety risks due to a 
substantial increase in truck traffic to transport excavated and dredged materials from the 
site.   

Environmental Protection:  Implementation of TD 1 would have no long-term or short-term 
adverse impacts on ecological habitats at the site.  However, it could have some short-term 

                                                      

485  This range is based on the estimated overall duration of the lowest cost/lowest volume 
combination (SED 3 and FP 2) to that of the highest cost/highest volume combination (SED 8 and FP 
7).  Note that the lower bound of this range is different from the combination with the shortest duration, 
which is the combination of SED 10 and FP 9, with an estimated duration of 5 years. 
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impacts if there were accidental releases of PCB-containing materials from trucks during 
transport to the off-site disposal facilities.  In addition, it could result in a significant amount 
of GHG emissions, depending on the volume of excavated sediments and soils to be 
transported off-site for disposal.  The lower that removal volume, the lower the GHG 
emissions.  

Summary:  Based on the foregoing considerations, TD 1 would provide overall protection of 
human health and the environment. 

9.2 Evaluation of Local Disposal in CDF (TD 2) 

9.2.1 Description of Alternative 

Alternative TD 2 would involve the placement of dredged sediments in a CDF or CDFs 
located within a waterbody.  A CDF is an engineered structure consisting of dikes or other 
structures that extend above an adjacent water surface and enclose a disposal area for 
containment of dredged sediments.  Containing the dredged material effectively isolates it 
from the adjacent waters or land (USACE and EPA, 2004).  CDFs are typically constructed 
within a waterbody at locations selected to receive materials from as wide an area of the 
waterbody as possible while transporting the material over as short a distance as practical.  
Three objectives inherent in the design and operation of CDFs are to: (1) provide adequate 
storage capacity for the dredged sediments; (2) capture the solids within the CDF; and (3) 
control contaminant releases.  The basic guidance for design, operation, and management 
of CDFs can be found in various engineering manuals issued by the USACE (1983, 1987, 
2003a, 2003b).  These manuals were developed for CDFs used for spoils of navigational 
dredging, but the same concepts have been applied to the use of a CDF for the disposal of 
material resulting from environmental remediation projects.     

For purposes of the Revised CMS Report, it has been assumed that only hydraulically 
dredged sediments would be placed in a CDF.  (Hydraulic dredging removes sediments in 
the form of a slurry, which can then be pumped into a CDF, unlike mechanically dredged 
sediments which require additional handling/processing steps prior to disposal.)  As noted 
in Section 6, hydraulic dredging has been assumed in Reaches 5C and 6 for sediment 
alternatives SED 6 and SED 7,  in Reaches 5C, 6, 7, and 8 for SED 8, and in Reach 5C, the 
Reach 5 backwaters, Reach 6, and Reach 8 for SED 9.  Further, the use of a CDF requires 
that a location or locations be identified in the Housatonic River basin where relatively large 
open water areas exist, preferably not within the main channel flow and preferably in close 
proximity to areas where larger volumes of sediments would be hydraulically removed, 
since direct filling with hydraulically dredged sediments is the most efficient means of using 
a CDF.  Based on these criteria, three locations were identified as potential locations for a 
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CDF:  a portion of Woods Pond (see Figure 9-1) and two large backwaters, BWL_07 and 
BWL_09 (see Figure 9-2).  Given these locations, TD 2 could be used only for hydraulically 
dredged sediments from Reaches 5C and 6 under alternatives SED 6 through SED 9.  
Because of these limitations, another treatment/disposition alternative would be necessary 
for other removed sediments and for floodplain soil.  Thus, TD 2 could not be the only 
treatment/disposal alternative selected for the Rest of River.   

With regard to the three potential CDF locations, the southeastern portion of Woods Pond 
contains an area with water depths up to 17 feet, which could provide significant storage 
capacity for sediments dredged from Reaches 5C and 6.  This “deep hole” in Woods Pond 
is separated from the main flow channel by a relatively shallow water zone, which makes it 
a favorable location for sediment disposal.  Furthermore, the sediments in that area, which 
would otherwise be subject to removal under alternatives SED 6 through SED 9, could 
remain in place, thereby increasing the efficiency of those alternatives and somewhat 
reducing associated dredging volumes, time, dredging-related impacts, and costs.  The 
three identified backwater areas would provide a similar function, although the volume of 
sediment that could be contained in those backwaters would be smaller as the water depths 
in these areas are much shallower.  

The primary advantage of an in-water CDF is the ability to handle large volumes of water 
(generated through the hydraulic dredging process) while containing the sediment and 
associated contaminants.  To achieve this, the CDF or CDFs would be created by isolating 
a portion of Woods Pond and/or the backwater areas from the main channel using sealed 
sheetpiles and then constructing a soil berm around the land-side perimeter of the area.  
Hydraulically dredged sediment would be pumped into the confined area where the 
sediments would settle out of suspension and consolidate, while the excess water would 
filter through the permeable soil berms and return to the River.  As the water passes 
through the permeable soil berms, the solids would be filtered out and contained within the 
CDF.    

The filter core of the permeable berms would be constructed using fine to medium sand and 
filter fabric.  This material can be placed at a 2:1 slope and supported along the slopes by 
gravel or crushed stone.  The berm would be constructed in lifts, with larger armor stone 
placed along the outer slopes as the berm is raised. The guidelines for CDF design 
presented in the U.S. Army Corps of Engineers Engineering Manual for the Engineering 
and Design of Confined Disposal of Dredged Material (USACE, 1987) specify that, during 
filling, a minimum of 2 feet of height should be assumed for freeboard (i.e., the available 
storage capacity between the top of the water surface and the top of the adjacent perimeter 
berm) in addition to a minimum average ponding depth of 2 feet.  Further, for purposes of 
this Revised CMS Report, the final consolidated sediment fill height in the CDF has been 
assumed to be 3.5 feet (or less if the sediments can all be disposed of in the selected CDF 
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location to a lesser height).  Based on the combination of that height with the 4-foot 
combined height requirement for freeboard and ponding during the filling process, the top of 
the sheetpile wall and berms would need to be 7.5 feet above the mean water elevation in 
Woods Pond and the backwaters during filling (or correspondingly less if the sediment fill 
height is less than 3.5 feet).  This berm and sheetpile wall height would provide sufficient 
capacity to accommodate the sediment/water slurry and allow sufficient surface area for the 
water to seep through the berms during placement of the dredged materials.  Once the 
capacity of the CDF(s) is reached and the sediment has consolidated, the berm and 
sheeting elevations would be lowered to the extent practicable, and the CDF(s) would be 
closed through the construction of an 18-inch soil cover over the consolidated sediments.  
The surface of the CDF(s) would then be planted with appropriate vegetation depending on 
final design elevations and site-specific conditions.   

To determine the appropriate capacity for the CDF(s), the volume of sediment that would be 
hydraulically dredged in Reaches 5C and 6 has been estimated for alternatives SED 6, 
SED 7, SED 8, and SED 9.  Those volumes are: 

• SED 6 – 300,000 cy; 

• SED 7 – 385,000 cy;  

• SED 8 – 1,240,000 cy; and  

• SED 9 – 509,000 cy. 

These sediment removal volumes would be reduced to account for the sediments within the 
footprint of the CDF(s) that would remain in place. 

Potential CDF Configurations for SED 6, SED 7, SED 8, and SED 9   

Several potential configurations exist for construction of CDFs in Woods Pond and the 
backwaters identified above.  In Woods Pond, two options that have been evaluated are to 
place the sheetpile wall at locations A or B, as shown on Figure 9-1.  The corresponding 
confined areas would cover 17 and 36 acres, respectively.  In the backwaters, CDFs could 
be constructed within the areas shown on Figure 9-2.  The corresponding confined areas 
for backwaters BWL_07 and BWL_09 are 23.8 acres and 8.5 acres, respectively.    

Based on the estimated volumes and potential configurations described above, conceptual 
locations for CDF(s) have been selected for SED 6, SED 7, SED 8, and SED 9 as 
described below:  
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SED 6:  Under SED 6, the estimated sediment removal volume for Reaches 5C and 6 is 
300,000 cy.  It is assumed that these hydraulically dredged sediments would be placed in 
a CDF in Woods Pond within the area encompassed by sheetpile location A.  The 
sediment volume targeted for removal within the footprint of that CDF location is 7,000 cy.  
Since that sediment would not have to be dredged, the net volume of sediment to be 
hydraulically dredged and placed in the Woods Pond CDF would be 293,000 cy.  This 
would fill the CDF location to a final elevation approximately 5 feet above the mean 
surface water elevation (including the thickness of the final cover). 

SED 7:  Under SED 7, the estimated sediment removal volume for Reaches 5C and 6 is 
385,000 cy.  It is assumed that these hydraulically dredged sediments would be placed in 
two CDFs – one within the area of Woods Pond encompassed by sheetpile location A, 
and the other in backwater BWL_09.  The sediment volumes within those footprints, 
which would otherwise be targeted for removal under SED 7, are 12,000 cy in the CDF 
portion of Woods Pond and 2,000 cy in backwater BWL_09.  Since those sediments 
would not have to be dredged, the net volume of sediment to be hydraulically dredged 
and placed in these CDFs would be 371,000 cy.  This volume would fill the Woods Pond 
CDF and the backwater BWL_09 CDF to a final elevation of approximately 5 feet above 
the mean surface water elevation, including the thickness of the final covers.  

SED 8:  Under SED 8, the estimated sediment removal volume for Reaches 5C and 6 is 
1,240,000 cy.  It is assumed that these hydraulically dredged sediments would be placed 
in two CDFs – one within the area of Woods Pond encompassed by sheetpile location B, 
and the other in backwater BWL_07.  The sediment volumes within those footprints, 
which would otherwise be targeted for removal under SED 8, are 347,000 cy and 94,000 
cy, respectively.  Since those sediments would not have to be dredged, the net volume of 
sediment to be hydraulically dredged and placed in these CDFs would be approximately 
800,000 cy.  This volume would fill the Woods Pond CDF and the backwater BWL_07 
CDF to a final elevation of approximately 5 feet above the mean surface water elevation, 
including the thickness of the final covers.  

SED 9:  Under SED 9, the estimated sediment removal volume for Reaches 5C and 6 is 
509,000 cy.  It is assumed that these hydraulically dredged sediments would be placed in 
a CDF in Woods Pond within the area encompassed by sheetpile location B.  The 
sediment volume targeted for removal within the footprint of that CDF location under SED 
9 is 111,000 cy.  Since that sediment would not have to be dredged, the net volume of 
sediment to be hydraulically dredged and placed in the Woods Pond CDF would be 
398,000 cy.  This would fill the CDF location to a final elevation approximately 3.5 feet 
above the mean surface water elevation (including the thickness of the final cover). 
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Remedial Approach 

The following summarizes the general remedial approach (and associated assumptions) 
related to the implementation of TD 2.  It should be noted that while details on the CDF 
configuration, construction, operation, and closure are provided in this description for 
purposes of the evaluations in the CMS, the specific methods and CDF components for 
implementation of this alternative would be determined during the design process based on 
engineering considerations and site conditions. 

Site Preparation:  The first step in implementing TD 2 would be clearing and grubbing along 
the shore as necessary for access, followed by the construction of access roads and 
staging areas.  It has been assumed that there would be no water treatment plant 
associated with the CDF(s) because the permeable berms would allow for passive 
dewatering of the hydraulically dredged sediments.  

Sheetpile Cutoff Wall and Permeable Berm Construction:  The second step in implementing 
TD 2 would be the construction of the CDF(s), including driving a sealed sheetpile wall 
along the water side of the CDF(s) to isolate the CDF area(s) from the main channel, 
followed by construction of a permeable soil berm around the land-side perimeter.  In both 
Woods Pond and the backwaters, the sheetpile would be installed using water-based 
construction techniques from a barge, and the soil berm would be constructed from the 
shore using conventional land-based equipment.  Water flowing through the berm would be 
directed back to the River through a perimeter diversion ditch with additional filter dams 
installed, if needed. 

CDF Operations:  Once the CDF(s) are constructed, the hydraulically dredged sediment 
would be pumped to the CDF(s) as a slurry via piping connected to the dredge.  Booster 
pump stations would be placed along the length of the pipe, as necessary, to allow the 
sediment to stay in suspension before reaching the CDF.  Passive dewatering would be 
accomplished in the CDF(s) using gravity settling and filtration through the permeable 
berms.  A minimum freeboard would be maintained at all times.  

For purposes of this Revised CMS Report, it has been assumed that dredging would be 
conducted for 9 months per year.  During the remaining 3 months of each year, 
consolidation of the sediments placed in the CDF would occur.  Depending on the sediment 
alternative that is selected, hydraulic dredging of Reaches 5C and 6 is expected to be 
performed for an estimated period of approximately 3 years (for SED 9) to 20 years (for 
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SED 8).486  At the completion of sediment removal activities, it could take several months for 
the dewatered sediment to become firm enough to support the low ground-pressure 
equipment that would be used to place the cover on the CDF.  Additional measures such as 
installation of wick drains and/or a surface drainage system combined with surcharge 
loading could promote consolidation of the sediment prior to cover placement. 

Operations Monitoring and Maintenance: Monitoring and maintenance would be performed 
during CDF operations.  These activities would include routine air and surface water 
monitoring for PCBs.  They would also include visual monitoring of the dredge discharge 
pipe, the booster pumps, the sheetpiles, the permeable berms, and the perimeter diversion 
ditch to promote the integrity and proper functioning of these components.  

Engineering/Institutional Controls:  During construction and operation of the CDF(s), access 
restrictions would be established, such as installation of fencing and signs.  Following 
construction, deed restrictions would be put in place to prohibit interference with the CDF(s) 
and restrict future use. 

Final Cover Installation:  Once all hydraulically dredged sediments have been placed and 
consolidated in the CDF, an 18-inch soil cover would be constructed over the area.  
Following placement, the CDF would be planted with appropriate vegetative species. 

Flood Storage Compensation:  Construction of the CDF(s) in Woods Pond and/or the 
backwaters would permanently reduce the existing flood storage capacity in those areas (by 
an amount ranging from 164,600 cy if SED 6 were selected to 580,800 cy for SED 8).  As 
discussed further in Section 9.2.4, provision of some flood storage compensation may be 
required to minimize the impact of the CDF(s) on the elevation and extent of a large flood 
event.  However, it would not be feasible to provide complete flood storage compensation 
for the loss of flood storage capacity caused by the CDF(s), due to the large volume of flood 
storage capacity required and the lack of any suitable places to obtain that volume of 
compensation at the appropriate elevations/areas without creating other adverse effects on 

                                                      

486  Note that the alternative with the shortest duration of hydraulic dredging (SED 9) is not the same 
as the alternative with the smallest dredging volume (SED 6).  For the evaluations in this section that 
are based on hydraulic dredging volumes, the latter alternative is used to represent the lower end of 
the range.  In addition, quantitative evaluations based on active disposal operations (e.g., risks to 
workers) are based on the assumed years of operation, rather than overall duration.  The years of 
operation represent the number of years during which dredged materials would be actively being 
pumped into the CDF(s).  For TD 2, the assumed years of operation for evaluations based on volume 
range from approximately 6 years based on SED 6 (the smallest-volume alternative) to approximately 
20 years based on SED 8.  
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the river or floodplain.  If this alternative were selected, GE would discuss with EPA the 
need for and feasibility of obtaining such flood storage compensation.        

Long-Term Post-Closure Monitoring and Maintenance:  A long-term monitoring and 
maintenance plan would be developed and implemented following closure of the CDF(s).  It 
is anticipated that this plan would provide for long-term groundwater monitoring (five 
locations assumed per CDF), visual inspections and maintenance of the facility 
components, continuation and maintenance of access restrictions (e.g., fences), and 
appropriate deed restrictions on the land.  For purposes of the cost estimates provided in 
this Revised CMS Report, it has been assumed that this long-term program would consist 
of monitoring and inspections for a period of 100 years. Specifically, the monitoring 
components for TD 2 have been assumed to include long-term groundwater monitoring 
and visual inspections of the facility components and access restrictions (e.g., fences).  It 
has been assumed that the long-term groundwater monitoring and visual inspections 
would be conducted annually for the 100-year monitoring and maintenance period.   

Maintenance activities for TD 2 would be performed to promote the reliability and 
effectiveness of the CDF, and would be conducted as necessary based on the results of the 
monitoring activities described above.  Maintenance activities for TD 2 could include the 
following activities:  periodic repairs to the CDF berms and cover; re-seeding or 
maintenance of vegetation in cover areas; and maintenance and repair of the fences and 
signs.   

Restoration of Affected Areas:  Under TD 2, support areas outside the CDF area that are 
disturbed by the construction or operation of the facility would be restored to the extent 
practicable.  For the area within or adjacent to the footprint of the CDF(s), the final 
restoration would be dependent on the final design elevations and site-specific conditions.  
It should be noted that while the final elevations have been assumed to be 5 feet above the 
mean surface water elevation in Woods Pond and the backwaters, consolidation of the 
sediment and underlying materials may alter the final elevation and ultimately have an 
effect on the restoration options for the CDF location(s). 

Note Regarding Evaluations  

As previously noted, since the CDF(s) would be used only for the disposition of hydraulically 
dredged sediments from Reaches 5C and 6 under SED 6 through SED 9, another 
treatment/disposition alternative would be needed for all other removed sediments, as well 
as for excavated floodplain soil.  The evaluations presented below for TD 2 are limited to 
the use of the CDF(s) for the hydraulically dredged sediments described above, and do not 
cover the disposition of the remaining materials, with the exception of the cost estimates.  
As such, those evaluations (excluding the cost evaluation) are not directly comparable to 
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the evaluations of the other treatment/disposition alternatives.  The cost estimates, 
however, have taken into account the costs for off-site disposal of the sediments that would 
removed from other reaches under SED 6 through SED 9, as well as excavated floodplain 
soil, as discussed in Section 9.2.9.  

9.2.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 9.1.2, the evaluation of whether a treatment/disposal alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably, long-term effectiveness and 
permanence (including long-term adverse impacts), short-term effectiveness, and 
compliance with ARARs.  For that reason, the evaluation of whether TD 2 would be 
protective of human health and the environment is presented at the end of Section 9.2 so 
that it can take account of the evaluations under those other criteria. 

9.2.3 Control of Sources of Releases 

Placement of PCB-containing sediments removed from Reaches 5C and 6 into CDF(s) 
would minimize the potential for those PCB-containing materials to be released and 
transported within the River or onto the floodplain in the future.  The CDF(s) would be 
designed to permanently contain the dredged sediments.  Since the CDF(s) would be 
constructed adjacent to the main channel of the River, the berms, sheeting, and cover 
would be designed to withstand high flow events.  This would help ensure that the materials 
remain in place.  A long-term monitoring and maintenance program would be implemented 
for the CDF(s) to promote long-term reliability and effectiveness of the structure(s).    

Research on dredged material has shown there is a potential for some loss of contaminants 
from CDFs (USACE and EPA, 2004; Myers et al., 1996).  The greatest potential for 
contaminant loss is via the effluent pathway (i.e., seepage through the berms) during filling 
operations.  Research has also shown, however, that most organic contaminants are tightly 
bound to the sediment particles and not readily released in a soluble form.  This is 
especially true for PCBs.  A CDF that retains a high percentage of sediment particles will 
therefore be effective in containing the associated contaminants (USACE, 1978).  
Monitoring and control of this pathway would help control the potential for effluent releases 
from the CDF(s).  

Several studies have been conducted to evaluate losses of contaminants during placement 
of hydraulically dredged sediments in CDFs (EPA, 1996).  Hoeppel et al. (1978) studied 
influent and effluent samples from nine CDFs (four on the Atlantic coast, two on the Gulf 
coast, one on the Pacific coast, one in the Great Lakes, and one inland site).  This study 
showed that most chemical constituents in dredged material were associated with the solid 
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fraction, and that the efficiency of contaminant containment during filling operations was 
directly related to the efficiency of solids retention.  For PCBs, very efficient containment 
was observed when adequate solids retention was maintained.  Lu et al. (1978) carried out 
similar studies at the Grassy Island CDF in the Detroit River in Michigan and at the Pinto 
Island CDF in Mobile Bay, Alabama.  At the Grassy Island CDF, the retention efficiency for 
PCBs was very close to the total solids retention (99.7%) and at the Pinto Island CDF, PCB 
retention efficiencies for Aroclors 1242, 1254, and 1260 were 96%, 97%, and 99%, 
respectively.  Similarly, Myers (1991) measured PCB congener concentrations in influent 
and pond water in the Saginaw CDF in Michigan and found that the containment efficiency 
for PCBs was 99.82%. 

There is also a potential for PCB releases to the air via volatilization during filling.  The New 
Bedford Harbor CDF was covered with a floating cover to address such volatilization 
(Foster Wheeler Environmental Corporation, 2001; EPA, 2005g).  A similar floating cover 
could be used during the implementation of TD 2 if PCB volatilization controls were deemed 
necessary.   

Since the CDF(s) would not be designed with an impermeable cover or bottom liner, water 
could enter the CDF(s), and the potential would exist for leachate (and possibly dissolved-
phase PCBs) to exit the CDF into the underlying groundwater, although, as noted above, 
PCBs are not readily released in a soluble form.  It is also possible that the CDF cover could 
be damaged by ice or flooding, resulting in the release of PCB-containing materials from the 
CDF(s).  However, the cover system would be designed to withstand impacts from ice and 
flooding, which would help ensure that the materials remain in place.  A long-term 
monitoring and maintenance program would be implemented for the CDF(s) to promote 
long-term reliability and effectiveness of the structure(s).   

9.2.4 Compliance with Federal and State ARARs  

The potential ARARs identified by GE for TD 2 in accordance with directions from EPA are 
listed in Tables T-2.a through T-2.c in Appendix C.  The potential chemical-specific ARARs 
presented in Table T-2.a include the federal and state water quality criteria for PCBs.  Since 
the CDF(s) would be separated from the River via sheetpiles and berms, it is not expected 
that placement or presence of the PCB-containing sediments in the CDF(s) would have an 
appreciable impact on the water column PCB concentrations in the River and thus on 
attainment of the water quality criteria.   
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The potential location-specific and action-specific ARARs for TD 2 are listed in Tables T-2.b 
and T-2.c in Appendix C.487  Review of those ARARs indicates that TD 2 could be designed 
and implemented to achieve certain of those ARARs, but that there are some potential 
ARARs that would require specific EPA approval or would not be met.  These include the 
following: 

• The in-water CDF(s) would not meet all of the substantive requirements of EPA’s TSCA 
regulations for a chemical waste landfill (40 CFR § 761.75).  Thus, it would be 
necessary to obtain from EPA a determination that the CDF(s) meet(s) the substantive 
criteria for a waiver of some of those requirements under 40 CFR § 761.75(4) or risk-
based approval under 40 CFR § 761.61(c).  

• Several potential ARARs – including EPA’s and the U.S. Army Corps of Engineers’ 
regulations under Section 404 of the Clean Water Act (40 CFR Part 230, 33 CFR Parts 
320-323), the federal Executive Order for Wetlands Protection (E.O. 11990), the 
Massachusetts water quality certification regulations for discharges of dredged or fill 
material into waters (314 CMR 9.06), and the Massachusetts Wetlands Protection Act 
regulations (310 CMR 10.53(3)(q)) – require that there be no practicable alternative 
with less adverse impact on the aquatic ecosystem or wetlands.  Thus, EPA would 
have to waive these requirements under CERCLA and the NCP.   

• As discussed in Table T-2.b, EPA’s and the U.S. Army Corps of Engineers’ regulations 
under Section 404 of the Clean Water Act and the Massachusetts Wetlands Protection 
Act regulations (310 CMR 10.53(3)(q)) may require the provision of flood storage 
compensation for the loss of flood storage capacity resulting from the CDF(s).  If 
applicable, those requirements would not be met because provision of complete flood 
storage compensation would not be feasible due to the large volume of flood storage 
capacity required and the lack of any suitable places to obtain that volume of 
compensation at the appropriate elevations/areas without creating other adverse effects 
on the river or floodplain.  Thus, if these requirements are ARARs, EPA would have to 
waive them under CERCLA and the NCP as technically impracticable to meet or on 
some other ground.   

• Both the Massachusetts water quality certification regulations (314 CMR 9.06) and the 
Massachusetts Wetlands Protection Act regulations (310 CMR 10.59) prohibit projects 
that would adversely affect the state-designated Estimated Habitat of state-listed rare 

                                                      

487  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
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wildlife species.  This requirement would not be met because the backwater CDF 
area(s) and a portion of the Woods Pond CDF are within state-designated Estimated 
Habitat of state-listed wildlife species.  Thus, if these regulations are ARARs, EPA 
would need to waive this requirement as technically impracticable to meet or on some 
other ground.  

• The in-water CDF would not meet a number of other substantive siting and design 
requirements of the Massachusetts water quality certification regulations relating to the 
use of an in-water CDF for dredged material (314 CMR 9.07(8)).  These include the 
prohibition on such confined disposal facilities within an ACEC.  They also include the 
requirements that the CDF(s) have an impervious cover and prevent run-on from a 25-
year storm – which the CDF(s) would not meet since they would not be intended to 
prevent any infiltration of precipitation or run-on water into the CDF(s).  These 
requirements would thus also need to be waived as technically impracticable to meet or 
on some other ground.  

• TD 2 would also not meet the requirement of MESA and its implementing regulations 
(310 CMR 10.23) that a project not result in a “take” of a state-listed species.488  Thus, if 
that requirement is an ARAR, it would also need to be waived as technically 
impracticable to meet or on some other ground. 

In addition to the potential ARARs discussed above, EPA’s regulations under RCRA and 
the Massachusetts hazardous waste regulations establish detailed requirements for 
facilities that treat, store, or dispose of material that constitutes a hazardous waste under 
the RCRA criteria.489  Based on prior experience at other portions of this Site (e.g., the 
sediments addressed during remediation of the 1½-Mile Reach), it is not anticipated that the 
sediments to be placed in the CDF(s) would constitute such hazardous waste (see Section 
6.3.4 above).  However, representative TCLP testing would be conducted during design to 
confirm that.  We have considered whether, in the unlikely event that particular sediments to 
be placed in the CDF(s) should constitute hazardous waste under RCRA criteria, the 
CDF(s) would meet the applicable federal and state hazardous waste management 

                                                      

488  The MESA evaluations in Appendix L indicate that TD 2 would involve a take of state-listed 
species, with the number depending on the area(s) used for CDF(s), as discussed in Section 9.2.5.3.  
The MESA regulations contain a provision authorizing the Director of the MDFW to permit a take of a 
state-listed species under certain conditions (321 CMR 10.23).  However, as discussed in Section 5.4, 
this provision does not constitute an ARAR for the Rest of River remedial action. 
489  As noted above, although wastes with PCB concentrations > 50 mg/kg are listed hazardous 
wastes in Massachusetts, the Massachusetts hazardous waste regulations exempt facilities that 
manage such wastes so long as such facilities comply with EPA’s TSCA regulations (310 CMR 
30.501(3)(a)).  The other relevant criteria under those state regulations for determining whether 
materials constitute hazardous waste are the same as those under EPA’s RCRA regulations. 
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requirements.  It appears that the CDF(s) would be covered by EPA’s Area of 
Contamination (AOC) policy (EPA, 1995) which excludes from the RCRA land disposal 
restrictions and other RCRA technical requirements the movement of wastes (including 
disposal) within an overall area that includes discrete areas of generally dispersed 
contamination.  It also appears that the CDF(s) would likely be exempt from the state 
requirements governing disposal of hazardous waste.490  However, in the event that the 
AOC policy and/or the state exemptions were found not to apply, the CDF(s) would not 
meet some of the substantive requirements of EPA’s RCRA regulations and the 
Massachusetts hazardous waste regulations for a hazardous waste disposal facility.491  In 
that case, EPA would need to waive those requirements as technically impracticable to 
meet or on some other ground.492   

9.2.5 Long-Term Reliability and Effectiveness 

An assessment of long-term reliability and effectiveness of TD 2 has included an evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts associated with the alternative on human health or the 
environment. 

                                                      

490  The Massachusetts hazardous waste regulations exempt dredged material that is placed in a 
confined disposal facility pursuant to 314 CMR 9.07(8) and managed in accordance with a state water 
quality certification and the requirements of a permit under § 404 of the Clean Water Act (310 CMR 
30.104(3)(f)).  In addition, the Massachusetts Contingency Plan (MCP) provides that the on-site 
disposal of hazardous waste as part of a remedial action under the MCP (which would include the 
Rest of River remedial action due to the MCP’s “adequately regulated” provisions) is exempt from the 
State’s hazardous waste regulations unless the MDEP determines that compliance with those 
regulations is required (310 CMR 40.0033(5)).  
491  For example, the CDF(s) would not be constructed with the double liner/leachate collection system 
required by EPA’s RCRA regulations for hazardous waste surface impoundments (40 CFR § 264.221, 
264.301), which would be inconsistent with the purpose of the CDF(s) to act as filtration systems that 
allow water to pass through permeable berms.  In addition, the CDF(s) would not meet many of the 
location and design requirements of the state hazardous waste management regulations – e.g., the 
requirements that hazardous waste surface impoundments or landfills not be located within the 500-
year floodplain or within wetlands (310 CMR 30.701(6), 30.705(6)), that there can be no disposal of 
hazardous waste into waterbodies (310 CMR 30.706), and that surface impoundments or landfills 
have double liners (310 CMR 30.612(1), 30.622(1)).      
492  It should be noted that the Massachusetts site assignment regulations for solid waste facilities 
(310 CMR 16.00) and solid waste management regulations (310 CMR 19.00) would not apply to the 
CDF(s) because 310 CMR 19.013(2) exempts from those regulations remedial actions conducted 
pursuant to the MCP and, as noted above, the Rest of River remedial action would constitute a 
remedial action under the MCP by virtue of the MCP’s “adequately regulated” provisions (310 CMR 
40.0111). 
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9.2.5.1 Magnitude of Residual Risk 

The CDF, once covered, would isolate the PCB-containing sediments from direct contact 
with human and ecological receptors, mitigating the potential for long-term exposure of 
those receptors to those sediments.  Although the CDF(s) would not be constructed in the 
main channel of the River, it/they would be designed to withstand high flow events.  
However, the potential would exist for portions of a CDF to be compromised and for 
material in the CDF to be released back to the River or the adjacent floodplain.  Further, 
since the CDF(s) would not include an impermeable cover or bottom liner, the potential 
would exist for leachate (and possibly dissolved-phase PCBs) to migrate to groundwater. 
Periodic visual inspections would be conducted to confirm the integrity of the sheetpile, 
cover, and berms, which would be repaired in the event that any damage or erosion was 
identified.  Seepage of PCBs from the CDF(s) to the underlying groundwater would be 
monitored through a periodic groundwater monitoring program.  A long-term monitoring and 
maintenance program would be implemented to promote long-term reliability and 
effectiveness, and institutional controls such as deed restrictions would further limit the 
potential for human exposure and help maintain the long-term effectiveness of this 
alternative. 

9.2.5.2  Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of TD 2 has included an assessment of the 
factors discussed below. 

Use of Technology under Similar Conditions 

In-water CDFs have been used to dispose of dredged sediments containing PCBs at 
several environmental dredging sites.  For example, CDFs have been used for disposal of 
PCB-containing sediment at the Commencement Bay Nearshore/Tideflats Superfund Site 
in Tacoma, Washington, the Channel/Shelter Island Diked Facility in Saginaw Bay, 
Michigan, and Waukegan Harbor in Illinois, as described below:   

• The Commencement Bay Site consists of several waterways where sediments 
containing PCBs, PAHs, and metals were placed into CDFs.  Sediments from various 
waterways at that site were placed into three different CDFs.  All three of these CDFs 
have permeable berms and clean sediment caps (EPA, 2004f). 

• The Channel/Shelter Island Diked Facility in Saginaw Bay, Michigan, was constructed 
to hold contaminated sediments dredged from the Saginaw River for navigation 
purposes.  A two-year study was conducted to evaluate facility performance in confining 
contaminants associated with dredged sediments.  The objective of the study was to 
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determine whether contaminants were transported through dike walls and whether 
biota in the surrounding environment exhibited increased exposure to the contaminants 
from the transport of contaminants through the dike wall.  Biomonitoring/bioassessment 
and modeling approaches were used.  Water, biota, and sediments were collected from 
inside and outside of the diked facility during active dredging and pumping operations.  
Results from both years indicated that only a negligible amount of PCBs was 
transported through the dike wall.  The study determined that the dike wall performed 
well in confining PCBs (http://www.epa.gov/med/grosseile_site/cdf.html).  

• At the Waukegan Harbor Site, approximately 30,000 cy of PCB-containing sediments 
were disposed of in a CDF constructed in a boat slip within the harbor 
(http://www.epa.gov/glnpo/aoc/waukegan.html).   

In-water CDFs have been selected at other sites as well.  For example, for the Kinnickinnic 
River Environmental Restoration Project in Milwaukee, Wisconsin, the selected remedy 
calls for dredging up to 170,000 cy of PCB-containing sediments and placing them in a CDF 
constructed by USACE (http://dnr.wi.gov/org/water/wm/sms/kkriver/index.html).  At the Port 
of Portland, Oregon, the selected remedy calls for placement of sediments containing 
PAHs, PCBs, pesticides, metals, and other contaminants in a CDF that is being designed at 
the mouth of an existing slip in the Willamette River 
(http://yosemite.epa.gov/R10/CLEANUP.NSF/sites/T4)  

Overall Effectiveness and Reliability 

TD 2 would provide long-term effectiveness by permanently isolating the hydraulically 
dredged PCB-containing sediments in a covered CDF, so that human and ecological 
receptors are not exposed to those materials.  As noted above, in-water CDFs have been 
used to dispose of dredged sediments at a number of environmental remediation sites, and 
this technology has been shown to be both effective and reliable.   

A breach in the berms, the sheetpiles, or the final vegetated soil cover of the CDFs could 
occur due to damage caused by floods or ice.  However, regular monitoring and 
inspections, as described previously in Section 9.2.1, would limit the potential release from 
any of these locations and repairs would be conducted as provided below.  Thus, OMM 
activities would promote the long-term stability of the facility.   

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

A combination of OMM techniques would be implemented during and after active use of the 
CDF(s).  As described in Section 9.2.1, it is anticipated that the long-term OMM program 
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would include groundwater monitoring, inspections, maintenance of the facility components,   
and appropriate deed restrictions on the land.  Labor and materials needed to perform the 
OMM activities are expected to be readily available.  Similar OMM programs have been 
implemented to monitor and maintain CDFs at other sites identified above.  It is expected 
that this program would provide a reliable means of determining that the CDF(s) continue to 
contain and isolate the PCB-containing sediments over the long term.   

Technical Component Replacement Requirements 

The technologies that comprise TD 2 are expected to be effective at isolating the dredged 
sediments from the surrounding environment.  OMM activities would be implemented to 
monitor the effectiveness of the CDF and provide for early detection should a breach occur.  
If damage were observed, repairs could be made using readily available labor and 
materials. 

9.2.5.3  Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of TD 2 on human health or the 
environment has included an assessment of several components, as described below. 

Potentially Affected Populations 

Under TD 2, the PCB-containing sediments placed in the CDF(s) would be isolated from 
human and ecological receptors.  The potential for exposure of such receptors to those 
sediments would be further limited by the institutional controls and monitoring and 
maintenance program described above.     

Implementation of TD 2 would alter the habitat type in the area(s) of the CDF(s), and thus 
affect the types of biota which reside and use the areas.  The most dramatic impacts would 
occur from the conversion of areas which currently support aquatic life to an upland 
environment.  Further discussions of the long-term impacts associated with TD 2 are 
provided below. 

Long-Term Ecological Impacts 

A primary long-term ecological impact from TD 2 would be the removal of open water and 
deep marsh habitat in Woods Pond and the backwater areas, as well as certain surrounding 
upland and wetland forested habitats, from productive use by the wildlife species that 
currently use them.  Specific impacts would depend on the CDF location selected, as 
discussed below. 
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Woods Pond:  The placement of an in-water CDF in Woods Pond would have a permanent 
impact on the aquatic habitat afforded by that area, with the extent of the impact dependent 
on the size of the CDF.  The loss of a portion of the Pond would have a direct impact on the 
benthic invertebrate community by effectively eliminating a substantial area of benthic 
habitat.  Placement of the CDF in Woods Pond would eliminate the deepest portion of the 
Pond, and thus eliminate the only area of deeper water for fish and other aquatic 
organisms.  Deeper areas can offer thermal refugia for fish, but in lakes or impoundments 
with abundant macrophyte growth, these deeper areas often contain low dissolved oxygen 
levels in summer, resulting in a reduced role as thermal refugia.  Loss of deep water in 
Woods Pond would therefore represent a loss of habitat; but with expected low oxygen in 
deep water, current summer habitat quality is limited. 

Creation of a CDF in Woods Pond would also impact the shoreline of the Pond and 
adjacent wetlands, including red maple swamp habitats.  The addition of sediment in the 
CDF would elevate the topography in the area (approximately 5 feet above existing surface 
elevation) and convert these wetland habitats to uplands.  Impacts to surrounding wetlands 
would also occur due to the construction of access roads and/or support areas for the CDF.  
These impacts would reduce available bank and shoreline which are used by shorebirds 
(e.g., spotted sandpiper and great blue heron), as well as reptiles such as painted turtles 
and northern water snakes.  The loss of wetland habitat would impact a variety of wildlife 
species, particularly birds which use the forested and shrubby edges as perch and nesting 
locations.   

In addition, the construction of access roads and/or support areas would impact the 
surrounding forested habitats through the removal of trees and other vegetation.  Once 
cleared, it is anticipated that these habitats would not approach current conditions for at 
least 50-100 years after restoration is complete.   The removal of native vegetation in these 
areas would provide new substrate conducive for invasive species that favor disturbed 
areas.  The CDF also has the potential to alter the hydrology of the community types 
surrounding the Pond through increased seasonal flooding and changes in runoff 
conditions.  

The forested habitat surrounding both the smaller (17-acre) and the larger (34-acre) CDF 
configurations in Woods Pond is mapped as Priority Habitat for two state-listed species, the 
bur oak and the mustard white butterfly.  That habitat would be affected by the construction 
of access roads and/or support areas and from altered hydrology in the area.  These 
impacts could result in a take of these species, although that is uncertain since these 
species do not use open water habitats (see MESA assessments in Appendix L).  The 
habitat surrounding the larger (34-acre) configuration also contains Priority Habitat for two 
additional state-listed species, the common moorhen and the wapato.  Due to the impacts 
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on that habitat, the CDF activities would result in a take of the common moorhen and the 
wapato (see MESA assessments in Appendix L).  

Backwaters:  Placement of a CDF in one of the backwater areas identified above would 
likewise have adverse long-term ecological impacts.  These backwater areas have water 
levels deep enough to provide open water habitat for most of the year, and shallow 
enough to support rooted aquatic plant growth over a substantial portion of their bottom. 
The lack of current in the backwater areas, except during flood events, affects backwater 
habitat features and provides a unique aquatic habitat, which many species favor.   
Reduced flow velocities and increased substrate deposition typically results in more 
abundant aquatic plants in backwater areas compared to the river.  Mud flats in these 
areas are more extensive during dry periods.  A CDF within one of these backwaters 
would effectively eliminate the availability of the backwater habitat for use by wildlife.  
Various reptile species, including snapping turtle, eastern painted turtle and northern 
water snake, prefer these backwater habitats, and these areas serve as breeding habitat 
for amphibians such as green frog and bullfrog.  Reptiles and amphibians also use these 
habitats to regulate body temperatures and rehydrate during the summer.  Persistently 
inundated wetlands like these are important for a variety of bird species, including wood 
duck, great blue heron, green heron, marsh wren, and red-winged blackbirds.  The 
wading birds prefer this type of open water with minimal current, as do common 
backwater plants such as pickerelweed and arrowhead, which are important food sources 
for a variety of birds and mammals. The open connection to the river provides for 
movement of fish between habitats, facilitating higher fish diversity through more varied 
habitat conditions.  

In addition to direct impacts to backwater habitat, the surrounding floodplain would be 
impacted by the construction of access roads and/or support areas and through hydrologic 
changes associated with changes in elevation (approximately 5 feet above existing surface 
elevations) within the backwater.  The habitat surrounding BWL_07 is diverse and contains 
forested, shrub swamp and emergent wetlands. The forested habitat surrounding BWL-09 
consists primarily of black ash-red maple-tamarack calcareous seepage swamp and 
transitional floodplain forests.  These forested habitat types have a State Rank of S2, 
indicating that there are few remaining acres of this habitat in Massachusetts or that the 
habitat is very vulnerable to extirpation in Massachusetts.    

The backwaters and surrounding areas are also mapped as Priority Habitat for a variety of 
state-listed species.  Specifically, both candidate backwater areas include mapped Priority 
Habitat for common moorhen, arrow clubtail, zebra clubtail, mustard white butterfly, and 
wapato; and BWL_07 (as well as a very small portion of BWL_09) also contains Priority 
Habitat for the bald eagle.  In addition, the habitats surrounding these backwaters are 
mapped as Priority Habitat for the state-listed bur oak and Gray’s sedge and, for BWL_07, 
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American bittern.  The construction of a CDF would have long-term impacts on most of 
these Priority Habitats, either directly or through the construction of access roads and/or 
support areas, as well as altered wetland hydrology.  In fact, the creation of a CDF in either 
backwater would eliminate the habitat for the common moorhen and wapato entirely in this 
area.  As shown in the MESA assessments in Appendix L, the CDF-related activities would 
result in a take of common moorhen, arrow and zebra clubtails, wapato, and, in BWL_07, 
bald eagle and American bittern; and they could also result in a take of mustard white, bur 
oak, and Gray’s sedge.  

Long-Term Impacts on Aesthetics and Recreational Use 

Construction of an in-water CDF(s) would cause long-term impacts to the aesthetics of the 
area.  The aesthetic view of a previously undisturbed area would be permanently lost and 
the area in the vicinity of the CDF(s) could lose appeal to recreational users such as 
canoeists and hikers.  From the River, one would see the sheetpile walls installed along the 
River-side of the CDFs.  Rather than open water and/or large tracts of wetland vegetation, 
one would see an elevated mound of soil which would be covered with vegetation. 

TD 2 would also impact areas used for canoeing and fishing.  The impacted areas would no 
longer be useable for these recreational activities since they would be converted from 
aquatic to upland environments.    

Long-Term Impacts on River Hydrology and Flood Storage Capacity 

Construction of CDF(s) in Woods Pond and/or the backwaters would reduce the existing 
flood storage capacity, with losses during a 100-year storm event of 164,600 cy if SED 6 
were selected to 580,800 cy for SED 8.  Assuming that it would not be feasible to provide 
compensatory flood storage capacity elsewhere in Reaches 5C and 6 (as discussed 
above), an increase in the surface water elevation (of unknown magnitude) would be 
anticipated during high flow events.  While the “deep hole” in Woods Pond and/or the 
backwaters where the CDF(s) would be constructed are not part of the main flow channel of 
the River, localized impacts to the hydraulics of the River would be expected during certain 
high flow events.  

Potential Measures to Mitigate Long-Term Adverse Impacts  

Under TD 2, the cover of the CDF would be seeded/planted with native upland herbaceous 
vegetation.  A maintained upland meadow habitat is anticipated to be sustained in these 
areas.  Support areas outside of the CDF that are disturbed by construction or operation 
activities, such as materials staging areas and access roads which are no longer needed, 
would be subject to restoration measures.  Temporary fill material would be removed, and 
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the areas would be tilled or scarified to improve the surface soils.  In an effort to prevent 
erosion and encroachment from invasive species, the support areas would be reseeded 
with a wetland seed mix or a rapidly establishing native upland grass seed depending on 
the community type which was impacted.  Native trees and shrubs would be planted with 
species type and plant spacing based upon the desired restored community type.  

As previously mentioned in Section 9.2.1, the implementation of OMM activities and 
institutional controls would help minimize the potential for a release from and exposure to 
PCBs present in the CDFs.   

9.2.6 Reduction of Toxicity, Mobility, or Volume 

The degree to which TD 2 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below. 

Reduction of Toxicity:  TD 2 would not include any treatment processes that would reduce 
the toxicity of the PCBs in the removed sediment.  However, if material is encountered 
during dredging that would constitute “principal threat” waste (e.g., free NAPL, drums of 
liquid waste), which is not anticipated, that material would be segregated and transported 
off-site for treatment and disposal, as appropriate.  

Reduction of Mobility:  TD 2 would result in reduced mobility of PCBs by permanently 
containing the PCBs in the removed sediments within the CDF(s).   

Reduction of Volume:  TD 2 would not reduce the volume of PCB-containing material.  

9.2.7 Short-Term Effectiveness  

Evaluation of the short-term effectiveness of TD 2 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on local communities (as well as 
communities along truck transport routes), and on the workers involved in the disposition 
activities.  As noted previously, implementation of TD 2 would include site preparation, CDF 
construction, placement and consolidation of the hydraulically dredged sediments, and 
construction of a vegetated soil cover once consolidation is complete.  For TD 2, short-term 
impacts are those that would occur during the performance of these activities.   

Impacts on the Environment – Ecological Effects 

The short-term effects on the environment resulting from implementation of TD 2 would 
include the destruction of the habitat and destruction or displacement of the aquatic biota 
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residing in the portions of Woods Pond and either of the two backwaters where the CDF(s) 
would be constructed.  In addition, short-term effects would include impacts to the adjacent 
floodplain and upland areas disturbed during construction of the supporting access roads 
and staging areas.  Birds, mammals, reptiles, and amphibians would be affected by the 
habitat disruption associated with implementation of this alternative. 

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through construction and 
consolidation of hydraulically dredged sediments into a CDF(s) during the implementation of 
TD 2.  That estimate was based on the range of volumes of hydraulically dredged 
sediments that could be placed in CDF(s), with the lower bound based on SED 6 (300,000 
cy) and the upper bound based on SED 8 (1.24 million cy).   

Based on this range of removal volumes, the total carbon footprint associated with TD 2 has 
been estimated to range from 2,700 tonnes to 8,800 tonnes of GHG emissions.  Of this 
total, the GHG emissions associated with direct emission sources (primarily construction 
activities and transportation activities) range from approximately 1,700 tonnes to 6,700 
tonnes, while the GHG emissions calculated for off-site emissions (primarily refinement of 
diesel fuel and steel sheeting manufacturing) range from approximately 1,000 tonnes to 
2,100 tonnes.  The range of total GHG emissions estimated for this alternative is equivalent 
to the annual output of 500 to 1,700 passenger vehicles.  

Impacts on Local Communities and Communities Along Truck Transport Routes 

Implementation of TD 2 would also result in short-term impacts to the local communities 
along Reaches 5C and 6.  These short-term effects would include increased noise levels 
from operation of dredges and booster pumps during construction and filling activities.  
Truck traffic to deliver sheetpile and berm materials would increase substantially during the 
initial stages of the project, and also to deliver cover materials for closure.  

The increased truck traffic would affect not only local communities but also areas along the 
routes used to transport materials to the site for implementation of TD 2 (i.e., for 
construction and closure of the CDF[s]).  Assuming that 16-ton trucks would be used to 
transport such materials to the site, the number of truck trips for the implementation of TD 2 
would range from approximately 5,550 truck trips (average of approximately 930 truck trips 
annually) for SED 6 to approximately 19,540 truck trips (average of approximately 980 truck 
trips annually) for SED 8.  The trucks would travel a total of 277,000 miles for SED 6 and 
977,000 miles for SED 8, including return trips.  (Note that these truck trip estimates do not 
account for the off-site transport of removed sediments and floodplain soils that would not 
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be placed in the CDF[s].)  This additional traffic would increase noise levels, vehicle 
emissions, and the potential for traffic accidents.   

Appendix N includes an analysis of potential accident risks from such increased truck traffic.  
These risk estimates were based on a range of potential sizes of the CDF(s), which would 
depend on the volumes of material to be disposed of in the CDF(s).  Based on the lower 
and upper bounds of this range, this analysis indicates that this increased truck traffic would 
result in an estimated 0.13 to 0.46 non-fatal injuries due to accidents (average of 0.02 non-
fatal injury per year for both the lower and upper bounds), with a probability of 12% to 37% 
of at least one such injury, and an estimated 0.01 to 0.02 fatalities from accidents (average 
of 0.001 fatality per year for both the lower and upper bounds), with a probability of 1% to 
2% of at least one such fatality.   

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

Several actions would be taken in an attempt to avoid, minimize, or mitigate the negative 
short-term environmental impacts from construction and operation of the CDF(s).  The 
facility would be constructed in as small an area as necessary, so as to minimize the 
amount of habitat disturbed.  Engineering controls and BMPs would be implemented, to the 
extent practical and as needed, to reduce detrimental effects from construction and 
operation of the CDF on the environment and local communities.  Some potential BMPs 
that may be implemented during construction and operation of the CDF(s) include, but are 
not limited to, use of the following: 
 
• Stormwater management engineering controls and BMPs, including: 

o Hay or straw bales; and 
o Silt fences and curtains; 

• Utilization of good housekeeping practices at the CDF(s); 

• Proper equipment and vehicle maintenance; 

• Avoidance of CDF construction and operation at night except where necessary and 
minimization of such activities on weekends and holidays; and 

• Performance of routine air monitoring during CDF construction and operation in 
accordance with a project-specific air monitoring plan. 

Despite the implementation of these measures, however, some short-term impacts from TD 
2 would be inevitable. 
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Risks to Remediation Workers 

Implementation of TD 2 would also result in health and safety risks to site workers.  
Construction, operation, and closure of the CDF(s) are estimated to involve 73,100 to 
259,500 man-hours over the assumed 6 to 20 years of operation (based on SED 6 to SED 
8).  Appendix N includes an analysis of potential accident-related risks to workers from 
implementation of TD 2, with estimates based on the above range of years of operation.493  
Based on the lower and upper bounds of this range, this analysis indicates that 
implementation of TD 2 would result in an estimated 0.70 to 2.50 non-fatal injuries to 
workers (average of 0.12 to 0.13 average annual non-fatal injuries), with a probability of 
50% to 92% of at least one such injury, and an estimated 0.01 to 0.03 worker fatalities 
(average of 0.0012 to 0.0013 average annual fatalities), with a probability of 1% to 3% of at 
least one such fatality.  

9.2.8 Implementability 

9.2.8.1 Technical Implementability  

The technical implementability of TD 2 has been evaluated in terms of the following factors: 

General Availability of Technology:  The labor, materials, and equipment needed to 
implement TD 2 are considered readily available.  As noted previously, construction would 
include driving sheetpile along the water side of the CDF and constructing the permeable 
soil berm around the land-side perimeter.  In Woods Pond and the backwaters, the 
sheetpile would be installed using water-based construction techniques from a barge, and 
the soil berm would be constructed from the shore using conventional land-based 
equipment.  Once the support facilities are in place, the hydraulically dredged sediment 
would be pumped as a slurry via piping extending from the dredge to the CDF, and once 
filled, the CDF would be covered with soil and vegetated.  

Ability To Be Implemented:  CDFs are routinely constructed and operated by USACE as a 
means to contain dredged materials in the Great Lakes and other areas.  CDFs have also 
been constructed and operated at some environmental remediation sites, as described in 
Section 9.2.5.2.  However, as also noted previously, given the size of the assumed CDFs, it 
is expected that existing flood storage capacity would be lost through implementation of TD 
2.  In this situation, as discussed in Section 9.2.4, substantive regulatory requirements 

                                                      

493  As noted in Appendix N, these estimates slightly underestimate the worker site accident risks 
since the labor hours on which they are based do not include service support hours. 
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might affect the ability to construct a CDF(s) sufficiently large to hold the sediment volumes 
that would be subject to hydraulic dredging in Reaches 5C and 6 under alternatives SED 6 
through SED 9.  

Reliability:  Experience at other sites indicates that, if properly designed, the CDF could be 
a reliable means of containing sediments dredged from Reaches 5C and 6.  A discussion of 
CDF use at other sites was provided in Section 9.2.5.2.  Technical manuals from EPA and 
the USACE are available which provide technical and design considerations that would help 
promote the reliability of a CDF in containing the dredged sediments (EPA, 2005d; USACE, 
1983, 1987, 2003a & b).   

Availability of Space for Facilities:  The preliminary engineering analysis described in 
Section 9.2.1 has shown that the deep hole in Woods Pond and/or one of the two 
designated backwaters could be used for the construction of in-water CDFs to permanently 
contain hydraulically dredged sediment from Reaches 5C and 6 of the River for SED 6, 
SED 7, SED 8, or SED 9.   

Availability of Equipment, Materials, and Personnel:  As noted above, equipment, materials, 
and personnel necessary to construct access roads and staging areas, and to construct, 
operate, and monitor CDFs are considered readily available.      

Ease of Conducting Additional Corrective Measures:  As noted previously, if damage to the 
berm or the final vegetated soil cover of the CDF(s) were observed during monitoring, 
repairs could be made using readily available labor and materials.  Ease of implementation 
would be directly related to the location of the damage and the extent of the necessary 
corrective measures. 

Ability to Monitor Effectiveness: The effectiveness of TD 2 would be determined over time 
through implementation of readily available monitoring techniques, including periodic 
inspections of the facility components and periodic groundwater sampling.  Additionally, 
during construction, filling, and consolidation activities, air and surface water monitoring and 
visual inspections of CDF components would be performed.  The operations and post-
closure monitoring programs assumed for purposes of the CMS are summarized in Section 
9.2.1 and were developed based on programs proposed for CDFs by EPA and USACE 
(1983, 1987, 2003a & b).  

9.2.8.2   Administrative Implementability 

The evaluation of the administrative implementability of TD 2 has included consideration of 
regulatory requirements, need for access agreements, and coordination with government 
agencies. 
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Regulatory Requirements:  Implementation of TD 2 would be an “on-site” activity for 
purposes of the permit exemption set forth in Section 121(e) of CERCLA and Paragraph 9.a 
of the CD.  As such, no federal, state, or local permits or approvals would be required.  
However, this alternative would be required to meet the substantive requirements of 
applicable regulations that are designated as ARARs (unless waived).  An evaluation of 
compliance with potential ARARs for construction and operation of the CDF(s) is included in 
Tables T-2a through T-2c in Appendix C and was summarized in Section 9.2.4.    

Access Agreements:  Implementation of TD 2 would require GE to obtain permanent 
access to the locations selected for the CDFs and any permanent associated support 
facilities.  In addition, access agreements would be needed for the temporary use of other 
areas to support construction and operation of the facility until those activities are 
completed.  Where access is needed to state land, it should be possible to obtain, since the 
Commonwealth agreed in the CD to provide access for the response actions required by 
the CD.  However, access agreements may also be needed with other property owners.  If 
GE should be unable to obtain access agreements with particular property owners, GE 
would request EPA’s assistance. 

Coordination with Agencies:  Both prior to and during implementation of TD 2, GE would 
need to coordinate with EPA, as well as state and local agencies to provide as-needed 
support with public/community outreach programs. 

9.2.9 Cost 

The range of estimated total costs to implement TD 2 is $100 M to $510 M (not including 
the cost of the sediment and floodplain soil removal activities).  Since the CDF(s) would be 
used only for hydraulically dredged sediments from Reaches 5C and 6 under SED 6 
through SED 9, the cost estimates have also included costs for disposition of the remaining 
sediments under those alternatives, as well as costs for disposition of floodplain soil.  For 
purposes of the Revised CMS Report, it has been assumed that those remaining materials 
would be transported to off-site facilities for disposal.  Specifically, the low end of the cost 
range for TD 2 represents the estimated costs for: (a) the construction, operation, closure, 
and post-closure of CDFs containing hydraulically dredged sediments from Reaches 5C 
and 6 for SED 6; and (b) off-site disposal of the remaining sediments (not hydraulically 
dredged) for SED 6, as well as floodplain soils for FP 2 (a total of approximately 280,000 in 
situ cy). The upper end of the range represents the estimates costs for:  (a) construction, 
operation, closure, and post-closure of CDFs containing hydraulically dredged sediments 
from Reaches 5C and 6 for SED 8; and (b) off-site disposal of the remaining sediments (not 
hydraulically dredged) for SED 8, as well as floodplain soils for FP 7 (a total of 
approximately 1.7 million in situ cy).   
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The capital costs associated with this range of estimated volumes (which include 
construction and closure of the CDF[s]) are $6.5 M to $20 M as determined by the size and 
number of the CDF(s).  Annual operations costs estimated for the placement of sediments 
in the CDF(s) are approximately $1.2M, resulting in a total operations cost of approximately 
$6.8 M to $25 M.  Annual post-closure monitoring and maintenance costs related to the 
CDF range from approximately $200,000 to $400,000 per year, resulting in total post-
closure monitoring and maintenance costs of approximately $12 M to $20 M.  The total off-
site transport and disposal costs for materials that would not be placed in the CDF range 
from approximately $75 M to $445 M.  The following summarizes the total costs estimated 
for TD 2.494   

TD 2 Minimum Est. 
Cost 

Maximum Est. 
Cost 

Description

Total Capital 
Cost 

$6.5 M $20 M Total cost for engineering, labor, 
equipment, materials associated 
with construction, and closure 

Total Operations 
Cost 

$6.8 M $25 M Total operations cost for 
placement of sediments  

Total Post-Closure 
Monitoring and 
Maintenance Cost 

$12 M $20 M Total cost for performance of the 
100-year post-closure Monitoring 
and Maintenance Program 

Total Off-Site 
Transport and 
Disposal Cost 

$75 M 

 

$445 M 

 

Total costs associated with the off-
site disposal of sediments and/or 
floodplain soils not placed in the 
CDF 

Total Cost for 
Alternative 

$100 M $510 M  Total cost of TD 2 in 2010 dollars 

 
The range of total estimated present worth costs for TD 2, which was developed using a 
discount factor of 7%, an assumed overall duration of 21 to 52 years (based on the total 
estimated durations of SED 6 to SED 8),495 and a post-closure OMM period of 100 years, is 

                                                      

494  It should be noted that since the lower end of the cost range for TD 2 is based on the CDF costs 
plus off-site disposal costs for SED 6 (along with FP 2), it is not comparable to the lower ends of the 
cost ranges for the other treatment/disposition alternatives, which are based on costs for materials that 
would be removed under SED 3 (a lesser volume) (plus FP 2).  The upper end of the cost range for 
TD 2, however, is comparable to the upper ends of the cost ranges for the other treatment/disposition 
alternatives. 
495  Note that, although the CDF would be open only while sediments are being hydraulically dredged, 
the present worth of this alternative has been assessed over the range of total durations of the 
underlying sediment alternatives (including both hydraulic and non-hydraulic excavation), as the cost 
estimates include costs for disposition of the mechanically excavated sediments and floodplain soil as 
well as hydraulically dredged sediments.  Note also that the lower bound of this range is based on the 
estimated overall duration of the lowest cost/lowest volume sediment alternative that could involve use 
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approximately $46 M to $131 M.  More detailed cost estimate information and assumptions 
for each of the treatment/disposition alternatives are included in Appendix Q. 

9.2.10   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 9.2.2, the evaluation of whether TD 2 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections. 

General Effectiveness:  As discussed in Section 9.2.5, TD 2 would provide long-term 
effectiveness by permanently isolating the hydraulically dredged PCB-containing sediments 
in a covered CDF(s), so that human and ecological receptors are not exposed to those 
materials.  OMM activities would promote the long-term stability of the facility.   

Compliance with ARARs:  As discussed above in Section 9.2.4, review of the potential 
ARARs for TD 2 indicates that TD 2 could be designed and implemented to meet certain of 
those ARARs, but that a number of federal and state regulatory requirements would require 
a specific EPA approval or finding or would not be met.  To the extent that the latter 
requirements constitute ARARs and apply to the CDF(s), those that would not be met by TD 
2 would need to be waived by EPA as technically impracticable (or on some other ground) 
under CERCLA and the NCP.   

Human Health Protection:  The use of CDF(s) would provide human health protection by 
permanently isolating the PCB-containing sediments placed in the CDF(s) from human 
receptors.  In addition, implementation of this alternative would not be expected to have any 
significant long-term or short-term adverse impacts on human health given the 
engineering/institutional controls and monitoring/maintenance program that would be 
implemented as part of TD 2.  

Environmental Protection:  The CDF(s) would provide protection for ecological receptors by 
permanently isolating the PCB-containing sediments placed in the CDF(s) from those 
receptors.  At the same time, the placement of an in-water CDF in Woods Pond and/or one 
of the two backwaters would have a permanent impact on the environment by removing the 
aquatic habitat in the area of the CDF(s) and impacting the surrounding wetland and upland 
communities, including the Priority Habitats of a number of state-listed species.  
Construction of the CDF(s) would also produce long-term impacts on the natural 
appearance of the area, with the degree of impact dependent on the size and number of the 

                                                                                                                                                  

of a CDF (SED 6), rather than the shortest-duration alternative that could involve use of a CDF (SED 9 
at 14 years). 
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CDF(s).  In addition, construction of a CDF in Woods Pond and/or the backwaters would 
permanently reduce the existing flood storage capacity in those areas.  Assuming that 
sufficient flood storage compensation could not be obtained, an increase in the surface 
water elevation would be expected in these areas during high flow events.   

Summary:  Based on the above considerations, TD 2 would provide overall protection of 
human health by permanently isolating PCB-containing sediment from human receptors.  
However, because construction of the CDF(s) would have significant adverse 
environmental impacts in Woods Pond and/or the backwaters by permanently altering the 
aquatic habitat and the flood storage capacity of the area(s) where the CDF(s) would be 
located, TD 2 would not meet the standard of providing overall protection of the 
environment.   

9.3 Evaluation of Local Disposal in On-Site Upland Disposal Facility (TD 3) 

9.3.1 Description of Alternative 

Implementation of TD 3 would involve the permanent disposition of removed sediment/soil 
at an Upland Disposal Facility constructed in close proximity to the River, but outside the 
500-year floodplain.  The removed sediment and soil would be loaded into trucks at the 
staging areas, covered, and transported over on-site and local roadways to a nearby 
Upland Disposal Facility.    

Three potential locations for an Upland Disposal Facility have been identified to date.  
These sites are located near Woods Pond, Forest Street in Lee, and Rising Pond (referred 
to, respectively, as the Woods Pond, Forest Street, and Rising Pond Sites) and are shown 
on Figures 9-3, 9-6, and 9-9, respectively.  The Upland Disposal Facility would be designed 
and constructed at one or more of these locations for the disposition both of materials that 
contain PCB concentrations under 50 mg/kg and those that contain PCB concentrations at 
or above 50 mg/kg and thus would be subject to substantive TSCA requirements.   

As discussed above, the range of potential volumes of sediments and floodplain soils that 
could be removed from the River and floodplain under the array of sediment and floodplain 
soil alternatives discussed in Sections 6 and 7 extends from 191,000 in situ cy, based on a 
combination of SED 3 and FP 2, to 2.9 million in situ cy, based on a combination of SED 8 
and FP 7.  However, due to variations in the size, configuration, and topography of the three 
potential locations, the maximum estimated disposal capacity is different for each location.  
For each of the three potential locations, Table 9-1 shows the overall approximate property 
size, estimated minimum and maximum disposal capacities, and the following acreage 
information for the minimum and maximum volume estimates: land area that would be 
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required for an Upland Disposal Facility, including set-back and buffer areas that would not 
be disturbed; the size of the facility’s operational footprint (i.e., the area that would be 
disturbed for waste disposal plus access roads, material staging areas, and other ancillary 
facilities, but excluding set-back and buffer areas); and the size of the actual landfill area 
that would be used for permanent waste disposal.   

Table 9-1 – Summary of Estimated Disposal Capacities and Approximate Land 
Requirements for Potential Upland Disposal Facility Locations  

Location 
(Configuration) 

Property 
Size 

Disposal 
Capacity 

Land Area 
Required 

Operational 
Footprint Size Landfill Size 

Woods Pond 
(Minimum) 

75 acres 

191,000 cy 53 acres 25 acres 6 acres 

Woods Pond 
(Maximum) 

2.0 million cy 75 acres 61 acres 18 acres 

Forest Street 
(Minimum) 

195 acres 

191,000 cy 115 acres 42 acres 10 acres 

Forest Street 
(Maximum) 

1.0 million cy 193 acres 95 acres 34 acres 

Rising Pond 
(Minimum) 

106 acres 

191,000 cy 62 acres 27 acres 4 acres 

Rising Pond 
(Maximum) 

2.9 million cy 101 acres 84 acres 44 acres 

 

As shown in the above table, for combinations of sediment and floodplain alternatives 
involving disposal of volumes up to approximately 1.0 million cy, all three disposal site 
options would be sufficient.  For combinations of sediment and floodplain alternatives 
involving the disposal of a greater volume, a disposal location that has sufficient capacity to 
handle that volume or a combination of two disposal locations could be utilized.  However, 
to simplify the evaluations in this section of the Revised CMS Report, these evaluations 
have considered the minimum and maximum disposal capacity, as well as the minimum 
and maximum operational footprint (i.e., the area that would be disturbed), at each of these 
locations.  Since the maximum estimated disposal capacity is different for each location, the 
evaluations of the maximum disposal scenario in this section are site-specific and not 
comparable among locations.   

The general remedial approach (and associated assumptions) for implementation of TD 3 
are discussed below.  While a description of the configuration, construction, operation, and 
closure of the Upland Disposal Facility is provided in this Revised CMS Report for 
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evaluation purposes, the specific methods and components of this alternative (if selected) 
would be determined during the design process based on more detailed engineering 
considerations and site investigations.   

Site Selection and Procurement:  The first step in implementing TD 3 would be to select a 
site (or sites) on which to construct the Upland Disposal Facility.  As noted above, three 
locations have been identified to date as potential locations for an Upland Disposal Facility 
Each of these locations is relatively close to the River (to facilitate transfer of sediments to 
it), but is situated outside the 500-year floodplain and has either limited or no sensitive 
habitats or could be configured to avoid or minimize the impacts on such habitats.  GE 
owns or has a right to acquire the necessary portions of each of these sites. 

The natural communities within the three potential disposal sites were classified using a 
combination of aerial photographic interpretation and review of Massachusetts GIS 
mapping.  The natural communities, current land use, and estimated acreages for each 
disposal site are described below. 

Woods Pond Site:  The Woods Pond Site is a 75-acre parcel located immediately 
south of Woods Pond, as shown on Figure 9-3.  The current land use includes a portion 
of an active sand and gravel quarry and construction area, an inactive portion of the 
sand and gravel quarry (now a disturbed field), and a wooded area.  The property is 
bounded to the north by Valley Street and Woods Pond, to the south by the Town of 
Lee’s sanitary landfill and commercial property, to the west by an active sand and 
gravel quarry, and to the east by Woodland Road, low density residential properties, 
open pasture, and undeveloped forest.  Depending on the quantity of material to be 
disposed of, approximately 25 to 61 acres would be used for the development and 
operation of the Upland Disposal Facility (see operational footprint in Table 9-1).  If this 
site is selected, the specific location and configuration of the disposal facility within this 
property would be determined during design.  For the purposes of this Revised CMS 
Report, the conceptual layouts and configurations of the Upland Disposal Facility at this 
site are shown on Figures 9-4 and 9-5. 

Currently, approximately 40 acres (53%) of the overall property at this site consist of an 
area that is currently or was previously used as a sand and gravel mining facility.  This 
previously altered area contains all or portions of four small man-made ponds (which 
would not appear to constitute regulated waterbodies or wetlands) totaling 
approximately 1.1 acre in size.  An overhead electrical transmission line easement runs 
generally north-south through the property; the land in this easement area also consists 
of previously altered land and accounts for an additional approximately 8 acres on the 
property.  The remaining portions of the property are undeveloped and consist of 
approximately 27 acres of upland forest and 0.4 acre of shrub swamp habitat.  The 



 

 9-43 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

shrub swamp is located in the northeastern portion of the site and would be located 
within the maximum operational footprint but outside of the minimum operational 
footprint of an Upland Disposal Facility at this site.  

Forest Street Site:  The Forest Street Site is approximately 195 acres in size496 and is 
located in Lee, MA, approximately 1 mile south of Interstate 90 and 1 mile east of the 
Housatonic River, as shown on Figure 9-6.  This site is generally bounded to the north 
and east by Goose Pond Brook, Forest Street, low-density residential housing, and 
undeveloped forest; to the south by undeveloped forest; and to the west by 
undeveloped forest and a utility corridor.  Immediately to the east and adjacent to the 
property is a former industrial facility that includes an abandoned mill building and two 
closed landfills.  Depending on the quantity of material to be disposed of, approximately 
42 to 95 acres would be used for the development and operation of the Upland 
Disposal Facility (see operational footprint in Table 9-1).  If this site is selected, the 
specific location and configuration of the disposal facility within this property would be 
determined during design.  For the purposes of this Revised CMS Report, the 
conceptual layouts and configurations of the Upland Disposal Facility at this site are 
shown in Figures 9-7 and 9-8.  

This property is largely forested, with upland forest comprising 192 acres (98%) of the 
overall property and the remainder consisting of approximately 1.8 acres of cleared 
open land and 1.5 acres of wooded coniferous swamp in the southern portion of the 
site.  The site has areas of steep topography with slopes ranging from 15% to 45%.  
The identified minimum and maximum operational footprints for an Upland Disposal 
Facility at this site would not affect any wetlands habitat (see Figures 9-7 and 9-8).  
However, the maximum operational footprint would require construction of a new road 
crossing of Goose Pond Brook along the east side of the site to provide access from 
Forest Street (see Figure 9-8).     

Rising Pond Site:  The Rising Pond Site is located adjacent to, and west of, Rising 
Pond, as shown on Figure 9-9.  The site is bounded to the north and east by the 
Housatonic River/Rising Pond; to the south by an open field/construction stockpile area, 
undeveloped forest and commercial property; and to the west by Van Duesenville 
Road, residential property, cropland, and commercial property.  The site consists of 
three separate lots owned by GE, totaling approximately 106 acres in size.  Depending 
on the quantity of material to be disposed of, approximately 27 to 84 acres would be 
used for development and operation of the Upland Disposal Facility (see operational 

                                                      

496  This acreage includes an approximately 3-acre easement outside the property boundary that 
would be granted by the current property owner.  
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footprint in Table 9-1).  If this site is selected, the specific location and configuration of 
the disposal facility within this property would be determined during design.  For the 
purposes of this Revised CMS Report, the conceptual layouts and configurations of the 
Upland Disposal Facility at this site are shown on Figures 9-10 and 9-11.  

The property is largely forested, with an access road across the southern portion of the 
site, a small area of cleared land on the southeast portion of the site, and a small area 
of cropland at the extreme southern end of the site.  Topography on the site is relatively 
flat with slopes ranging from 0 to 8%.  Approximately 102 acres (96%) of the overall 
property are covered by upland forest consisting of mixed hardwood and coniferous 
forest communities.  An area of open land approximately 3.3 acres in size is located 
along the southern portion of the property.  A small area (approximately 0.5 acre) of 
forested wetland is present on the southwestern edge of the site, and would be 
impacted by the maximum (but not the minimum) operational footprint of the Upland 
Disposal Facility (see Figures 9-10 and 9-11).   

Site Preparation:  Site preparation activities would include clearing and grubbing 
vegetation, followed by the earth work necessary to prepare the site for landfill construction.  
Construction of the landfill at the Woods Pond Site under the minimum volume scenario 
would be largely confined to the current/former sand and gravel quarry portion of the site.  
Under the maximum volume scenario, construction of the landfill would impact active and 
inactive portions of the sand and gravel quarry area, a portion of upland forested habitat, a 
linear utility easement, and a portion of the small (0.4 acre) shrub swamp wetland.  The 
Forest Street and the Rising Pond Sites consist primarily of upland forest, which would be 
cleared in varying amounts for the landfill construction at these sites under both the 
minimum and maximum volume scenarios; no wetlands would be affected by the landfill 
construction at either of these sites.  Site preparation would also include building the 
necessary infrastructure, including access roads and support facilities.   

Landfill Construction:  A base liner and sidewall system would be constructed to hold the 
removed materials at the Upland Disposal Facility.  During construction of the landfill, a 
base liner would be installed over a re-graded surface.  For purposes of this Revised CMS 
Report, it was assumed that the base liner system would include 6 inches of fill on top of a 
double liner system (which would include two composite liners), a double leachate 
collection system (which would include piping and a granular drainage layer above each 
liner), and two layers of geocomposite material (Figure 9-12).497  The landfill would be 

                                                      

497  A single granular drainage layer with collection piping would be placed on top of a single layer of 
geocomposite, which would be placed on top of a single composite liner.  These layers would then be 
repeated to make up the final base liner system. 
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constructed with sloped surfaces that would allow for precipitation to drain to appropriate 
collection points, and would include other appropriate stormwater management features, 
including surface water diversion berms, stormwater detention basins, and drainage swales. 

As discussed further below, it is assumed that construction of the landfill would be 
performed sequentially in a series of cells, such that individual smaller units or cells would 
be constructed, operated, and closed within the confines of the entire facility.   

Upland Disposal Facility Operations:  Once the necessary infrastructure, access roads, 
and support facilities are in place, trucks would transport the dewatered sediment/soil to the 
landfill, which would be segregated into 3-acre cells to efficiently manage the materials.  
The dewatered sediment/soil would be placed in approximate 2-foot-thick lifts within the 
cells and compacted prior to placing the next lift.  A temporary “daily” cover would be placed 
over the active portions of the facility at the end of each work day to minimize:  (1) the 
amount of precipitation entering the consolidated materials to limit generation of leachate; 
and (2) airborne dust.  Once the consolidation material within a cell reaches the maximum 
design height, an interim cover would be installed over that material.  The final cover would 
be installed in phases, as described in the Final Cover Installation section below.  

It is anticipated that the construction and operation of the landfill would be performed in a 
series of cells, such that individual smaller units or cells would be constructed, operated, 
and closed within the confines of the entire facility.  For purposes of evaluation in this 
Revised CMS Report, it has been assumed that approximately 3 acres would be open and 
operating at a given time.   

The volume of leachate generated was assumed to be similar to that generated at the GE-
Pittsfield On-Plant Consolidation Areas (OPCAs).  At the resulting estimated rate of 
leachate generation (150,000 gallons per month), construction of an on-site water treatment 
facility was not considered to be cost-effective.  Instead, it was assumed that the leachate 
would be collected and temporarily stored in on-site tanks and transported via a 5,000-
gallon water truck on an as-needed basis to GE’s Building 64G water treatment facility at its 
Pittsfield plant for treatment and discharge.  Building 64G has a maximum treatment 
capacity of approximately 700 gallons per minute, and thus has sufficient excess capacity to 
accommodate the anticipated leachate volumes associated with the operation of the landfill.  
The travel distances to the Building 64G water treatment facility would be approximately 10 
miles for the Woods Pond Site, approximately 15 miles for the Forest Street Site, and 
approximately 20 miles for the Rising Pond Site.  As such, travel distance for the water truck 
would not be a limiting factor.  The option to construct an on-site treatment facility will be 
retained as a possible approach to be considered during design if TD 3 is selected. 
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Operations Monitoring and Maintenance:  Monitoring and maintenance would be 
performed during facility operations.  For purposes of this Revised CMS Report, it has been 
assumed that these activities would include daily air monitoring for particulate matter (during 
facility operations) and monthly air monitoring for PCBs, as well as semi-annual 
groundwater monitoring of upgradient and downgradient wells.  It would also include 
periodic leachate collection and treatment/disposal, stormwater management, routine 
inspections, and maintenance of the stormwater diversion berms, stormwater detention 
basins, and drainage swales.  

The total duration over which the placement of removed materials in the Upland Disposal 
Facility would occur would depend on the selected sediment and floodplain remediation 
alternatives.  This time period would range from approximately 5 years (the duration of SED 
10, the shortest sediment alternative) to 52 years (the duration of SED 8, the longest 
alternative), assuming that any floodplain remediation would also be completed within those 
same time frames.498   

Engineering/Institutional Controls:  During construction and operation of the Upland 
Disposal Facility, access restrictions would be established (i.e., fencing, signs) to prevent 
unauthorized access to the area.  The fences and signs would remain following closure of 
the facility.  In addition, deed restrictions would be established to prohibit interference with 
the Upland Disposal Facility and to prevent a future change in use of that area. 

Final Cover Installation:  Sediments and soils would be placed and compacted in 3-acre 
cells within the landfill.  An interim cover would be installed over the consolidated material 
once the material within a cell reaches the maximum design height, to reduce infiltration of 
precipitation.  The final cover would be installed over areas of completed consolidation, 
based on surface drainage, consolidation material operations, and constructability.  For 
purposes of this Revised CMS Report, it was assumed that the final cover system would 
include (from bottom to top): a 6-inch-thick soil grading layer, a geosynthetic clay liner, a 
flexible membrane liner, a geosynthetic drainage layer, an 18-inch-thick soil protection 

                                                      

498  Note that the combination of sediment and floodplain alternatives with the shortest duration (SED 
10 and FP 9) is not the same as the combination with the smallest volume (SED 3 and FP 2).  For the 
evaluations in this section that are based on removal volumes, the latter combination is used as the 
basis for the lower end of the range.  In addition, quantitative evaluations that assess active disposal 
operations (e.g., truck trips, traffic accident risks, risks to workers) are based on the assumed years of 
operation, rather than overall duration.  The years of operation represent the number of years during 
which materials removed from the River and floodplain would be actively being disposed of (i.e., 
excluding years when the only activities being conducted under the sediment and floodplain 
alternatives would be capping, backfilling, or restoration activities).  For TD 3, the assumed years of 
operation range from approximately 8 years based on the volume of SED 3 and FP 2 (the smallest-
volume combination) to approximately 19 to 40 years based on the maximum capacity of a disposal 
facility at the location in question.  
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layer, and a 6-inch-thick soil layer on the top.  The landfill cover would be planted with 
herbaceous vegetation  

Long-Term Post-Closure Monitoring and Maintenance:  A post-closure long-term 
monitoring and maintenance program would be implemented for the Upland Disposal 
Facility.  For purposes of this Revised CMS Report, it has been assumed that this program 
would include performance of long-term upgradient and downgradient groundwater and 
stormwater runoff monitoring, as well as inspection and maintenance activities.  The 
monitoring components for TD 3 have been assumed to include groundwater monitoring at 
10 and 20 locations for the minimum- and maximum-sized facilities, respectively.  The 
inspection and maintenance activities would focus on the cover system and other 
associated components, including the surface water drainage system, the leachate 
management system, fences, and warning signs.  Maintenance and/or repairs would be 
performed as necessary.  Leachate treatment/disposal would also be performed on a 
routine basis.  Appropriate deed restrictions would be maintained on the land.  For 
purposes of this Revised CMS Report, it has been assumed that this long-term monitoring 
and maintenance program would last for 100 years, with visual inspections and 
groundwater monitoring conducted twice annually in the first five years after closure and 
then once a year for the remainder of the 100-year period.  

Restoration of Other Affected Areas:  Support areas outside the landfill that are disturbed 
by the construction or operation of the facility, such as materials staging areas and access 
roads that are no longer needed after closure, would be restored to their pre-existing 
conditions to the extent practicable.  This would include the removal of any materials 
brought in during construction to temporarily improve the surface for equipment.  The 
surface soil in these areas would be prepared (e.g., by scarification or tilling) before being 
reseeded with a rapidly establishing native grass seed mix to prevent erosion.  Additional 
woody plantings would be installed if necessary, based on the habitat community present 
prior to construction.  For example, replanting of support areas constructed within upland 
forest habitats (such as at the Rising Pond and Forest Street Sites) could include the 
planting of native trees similar to those established in the surrounding upland forest.  
However, as discussed in prior sections, it would take at least 50 to 100 years to restore all 
the functions of a mature upland forest community.  Restoration of the quarry/field area at 
the Woods Pond Site would likely consist of establishing grassland habitat.    

9.3.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 9.1.2, the evaluation of whether a treatment/disposal alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably, long-term effectiveness and 
permanence (including long-term adverse impacts), short-term effectiveness, and 
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compliance with ARARs.  For that reason, the evaluation of whether TD 3 would be 
protective of human health and the environment is presented at the end of Section 9.3 so 
that it can take account of the evaluations under those other criteria. 

9.3.3 Control of Sources of Releases 

Placement of PCB-containing sediments and soils into an Upland Disposal Facility located 
outside the 500-year floodplain would effectively and permanently isolate those materials 
from being released into the environment and transported within the River or onto the 
floodplain.  The components of the facility described in Section 9.3.1, including the double 
base liner system, the double leachate collection system, and the cover system, would be 
designed to prevent releases from the Upland Disposal Facility to the surrounding 
environment; and the facility would be operated and would be monitored and maintained 
(both during and after operation) to ensure that it continues to isolate the PCB-containing 
materials within the landfill. 

9.3.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for TD 3 in accordance with directions from EPA are 
listed in tables in Appendix C.  As directed by EPA, separate tables have been prepared for 
the Woods Pond Site (Tables T-3.a through T-3.c), the Forest Street Site (Tables T-3.d 
through T-3.f), and the Rising Pond Site (Tables T-3.g through T-3.i).  No chemical-specific 
ARARs have been identified for TD 3, although several guidances to be considered are 
listed in Tables T-3.a, T-3.d, and T-3.g.    

Review of the potential location-specific and action-specific ARARs listed in these tables 
indicates that implementation of TD 3 at any of the identified locations would achieve certain 
of those ARARs, but that there are some potential ARARs that would or may require a 
specific EPA approval or finding or that would or may not be met.499  Those potential 
ARARs are discussed below.  

TSCA Requirements 

EPA’s regulations under TSCA establish certain technical requirements for chemical waste 
landfills used for disposal of PCBs, including siting, design, operation, and monitoring 
requirements (40 CFR § 761.75(b)).  Any of these requirements may be waived by EPA 

                                                      

499  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
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based on a finding that that requirement is not necessary to protect against an 
unreasonable risk of injury to health or the environment (40 CFR § 761.75(c)(4)).  In 
addition, the regulations allow EPA to provide a risk-based approval of an alternate method 
of disposal of PCB remediation waste if EPA finds that such method will not pose an 
unreasonable risk of injury to health or the environment (40 CFR § 761.61(c)).   

Construction and operation of an Upland Disposal Facility at any of the above-identified 
locations would meet all the siting, design, and operation requirements of § 761.75, with a 
few qualifications or exceptions.  First, while the existing soils at each of these locations 
would not meet requirements in § 761.75(b)(1) regarding the permeability and 
characteristics of the existing soil, the facility would be constructed with a synthetic 
membrane liner with equivalent low permeability, as allowed under § 761.75(b)(2) (with 
EPA approval) in places where the existing soil does not have the characteristics specified 
in § 761.75(b)(1).  Second, all of these sites would likely not meet one or more of the 
requirements of § 761.75(b)(3) relating to hydrologic conditions (e.g., that the bottom of the 
liner must be at least 50 feet from the historical high water table, that groundwater recharge 
areas should be avoided, and that there be no hydraulic connection between the site and a 
surface waterbody).  These hydrological issues would be investigated during design.  
However, even if those requirements were not met, the Upland Disposal Facility would have 
a double liner and leachate collection system (as discussed further below) to prevent 
impacts to groundwater (and ultimately to surface water), as well as a groundwater 
monitoring network to ensure that groundwater is not impacted during or after operations.  
In addition, construction of an Upland Disposal Facility at the Forest Street Site would not 
meet the requirement of § 761.75(b)(5) that a landfill be located in an area of low to 
moderate relief to minimize erosion and landslides or slumping.  However, the facility would 
have engineered measures in place to reduce the potential for occurrence of these 
conditions.  Such measures would, as necessary, include slope benching or terracing, berm 
buttressing and intermittent erosion breaks/sediment traps.   

Under the TSCA regulations, even if one or more of these specific requirements in §  
761.75(b) were not met, the Upland Disposal Facility would comply with the TSCA 
regulations through an EPA determination that the facility meets the substantive criteria for 
a waiver of those requirement(s) under § 761.75(c)(4) or for a risk-based approval of the 
facility location and design under § 761.61(c) – i.e., that the facility would not pose an 
unreasonable risk of injury to health or the environment.  For the Building 71 On-Plant 
Consolidation Area (OPCA) at the GE Facility (which was authorized to receive TSCA-
regulated materials), EPA specifically determined in the CD, pursuant to § 761.61(c), that 
use of that landfill would not pose an unreasonable risk of injury to health or the 
environment (CD Appendix D).  Moreover, in other cases involving on-site landfills, EPA 
has waived specific locational requirements of § 761.75(b) such as those identified above, 
pursuant to § 761.75(c)(4), based upon a determination that, even without meeting them, 
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the landfill would not present an unreasonable risk of injury to health or the environment.500  
Given the safeguards to be built into the Upland Disposal Facility, such a finding would be 
warranted here.  

Requirements Relating to Wetlands, Waterbodies, and Priority Habitat 

As discussed in Section 9.3.1, all of the identified sites for an Upland Disposal Facility are 
located outside the floodplain of the Housatonic River, and the identified configurations for 
such a facility at all these sites would not contain or affect any regulated waterbodies, 
wetlands, or other resource areas under the Massachusetts Wetlands Protection Act with 
the following exceptions:   

(1)  The maximum (but not minimum) operational footprint for an Upland Disposal Facility at 
the Woods Pond Site contains the small (0.4 acre) shrub swamp, which may or may not 
meet the jurisdictional prerequisites for a regulated wetland under federal or state law 
(an issue that would be investigated during design).  

(2)  The maximum operational footprint for an Upland Disposal Facility at the Forest Street 
Site would require construction of an access road that would involve building a new 
crossing of a small stream in the southern portion of the site (Goose Pond Brook); and 
it would also be located within the 100-foot buffer zone of that stream.  In addition, 
portions of both the minimum and maximum operational footprints would be within the 
200-foot Riverfront Area of Goose Pond Brook (a jurisdictional resource area under the 
Massachusetts Wetland Protection Act). 

(3)  The maximum (but not minimum) operational footprint for an Upland Disposal Facility at 
the Rising Pond Site would impact a small (0.5-acre) forested wetland which may or 
may not meet the jurisdictional prerequisites for a regulated wetland under federal or 
state law.  Further, should the adjacent section of Rising Pond be determined to 
constitute a river under the Massachusetts Wetlands Protection Act, a portion of the 
200-foot Riverfront Area would be impacted by the maximum (but not the minimum) 
operational footprint. 

                                                      

500  See, e.g., Record of Decision (ROD) for the Field Brook Site, Operable Unit IV, in Ashtabula, Ohio 
(EPA, 1997b); ROD for Paoli Rail Yard (EPA, 1992b); ROD for the King Highway Landfill – Operable 
Unit 3 of the Allied Paper/Portage Creek/Kalamazoo River Site (EPA, 1998b); ROD Amendment for 
Norwood PCB Site (EPA, 1996b); ROD for Berkley Products Company Dump Site (EPA, 1996c); ROD 
for Picillo Farm Site (EPA, 1985).  See also OU-13 ROD for the Oak Ridge Reservation (U.S. 
Department of Energy [USDOE], 1999; concurred in by EPA). 
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As shown in the relevant ARARs tables for TD 3 at these locations (in Appendix C), to the 
extent that the operational footprint for any of these facilities would impact a regulated 
wetland, waterbody, or other jurisdictional resource area, the potentially applicable 
requirements would include one or more of the following:  EPA’s and the Corps of 
Engineers’ regulations under Section 404 of the Clean Water Act (40 CFR Part 230, 33 
CFR Parts 320-323); the federal Executive Order for Wetlands Protection (E.O. 11990); the 
Massachusetts water quality certification regulations for discharges of dredged or fill 
material into waters of the U.S. (314 CMR 9.06); and the Massachusetts Wetlands 
Protection Act regulations (310 CMR 10.53(3)(q)).  Those requirements provide that there 
must be no practicable alternative with less adverse impact on the aquatic ecosystem or 
wetlands and that appropriate and practicable steps must be taken to minimize or mitigate 
any adverse effects on such areas.  Thus, if those requirements constitute ARARs, EPA 
would have to find that there is no practicable alternative to the construction and use of the 
Upland Disposal Facility at the site in question and that this project would include 
practicable steps to minimize or mitigate harm to such resources, or else it would need to 
waive these requirements under CERCLA and the NCP.  In addition, there are a few other 
requirements of these regulations that might not be met.501 

The identified configurations for an Upland Disposal Facility at the Woods Pond and Forest 
Street Sites (including both the minimum and maximum configurations) would not impact 
any Priority Habitat for state-listed species under MESA.502  According to the 2010 NHESP 
mapping, the overall property at the Rising Pond Site contains 47 acres of mapped Priority 
Habitat for the state-listed wood turtle, and the maximum (but not minimum) operational 
footprint would affect a portion (approximately 25 acres) of that habitat.  As shown in the 

                                                      

501  Notably, the maximum (but not minimum) operational footprint for an Upland Disposal Facility at 
the Rising Pond Site would affect the Estimated Habitat of a state-listed wildlife species (the wood 
turtle), and thus the prohibition in the Massachusetts water quality certification regulations and the 
Massachusetts Wetlands Protection Act regulations on projects with such an effect would not be met.  
In addition, in the event that the implementation of TD 3 were not considered a “limited project” under 
310 CMR 10.53(3)(q), it might not meet some of the other applicable requirements of the 
Massachusetts Wetlands Protection Act regulations at the Forest Street or Rising Pond Site – e.g., the 
prohibition on loss of > 5000 square feet of bordering vegetated wetlands (if any) and/or the 
requirement to maintain a 100-foot-wide area of undisturbed vegetation along the river in a Riverfront 
Area (subject to certain exceptions) – depending on the size of the operational footprint and other 
factors. 
502  For the Woods Pond Site, the 2010 NHESP mapping shows no Priority Habitat within the site 
(although Priority Habitat adjoins the site on its northwest corner), and the 2008 NHESP mapping 
showed a small portion (0.8 acre) of Priority Habitat within the site.  However, under both sets of 
mapping, neither the minimum nor the maximum operational footprint of the disposal facility would 
impact any Priority Habitat.  For the Forest Street Site, only 2008 NHESP mapping is available.  It 
shows 0.7 acre of Priority Habitat in the northern portion of the site, but neither the minimum nor the 
maximum operational footprint of the disposal facility would impact that area.  
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MESA assessment for the wood turtle in Appendix L, the development of the facility within 
the maximum operational footprint would involve a take of the wood turtle.  Thus, under this 
scenario, if MESA and its implementing regulations constitute an ARAR, their prohibition on 
a take of a state-listed species would need to be waived as technically impracticable to 
meet.503       

Requirements Under RCRA and State Hazardous Waste Regulations 

EPA’s regulations under RCRA establish detailed and rigorous requirements for facilities 
that treat, store, or dispose of material that constitutes a hazardous waste under those 
regulations (40 CFR Part 264).  The Massachusetts hazardous waste regulations likewise 
impose detailed and rigorous requirements on facilities that treat, store, or dispose of 
materials that constitute hazardous waste on the same grounds.504  However, under the 
MCP, the on-site disposal of contaminated media constituting hazardous waste as part of a 
remedial action is exempt from the State’s hazardous waste regulations unless the MDEP 
determines that compliance with those regulations is required (310 CMR 40.0033(5)).505  

As discussed above, based on prior experience at other portions of the Housatonic River 
and floodplain, it is not anticipated that the sediments and soils that would be removed from 
the River, riverbanks, and floodplain in the Rest of River area would constitute characteristic 
hazardous waste under RCRA or the Massachusetts hazardous waste regulations (see 
Section 6.3.4).  Thus, it is not expected that the EPA RCRA regulations and Massachusetts 
hazardous waste regulations would apply to the Upland Disposal Facility.  However, 
representative TCLP testing of the sediments and soils subject to removal would be 
conducted during design to confirm that result.  We have considered whether, in the unlikely 
event that the TCLP testing should show that particular sediments or soils to be placed in 
the Upland Disposal Facility would constitute hazardous waste, the Upland Disposal Facility 

                                                      

503  The MESA regulations contain a provision authorizing the Director of the MDFW to permit a take 
of a state-listed species under certain conditions (321 CMR 10.23).  However, as discussed in Section 
5.4, this provision does not constitute an ARAR for the Rest of River remedial action. 
504  As noted above, although wastes with PCB concentrations ≥ 50 mg/kg are listed hazardous 
wastes in Massachusetts, the Massachusetts hazardous waste regulations exempt facilities that 
manage such wastes so long as such facilities comply with EPA’s TSCA regulations (310 CMR 
30.501(3)(a)), which the Upland Disposal Facility would do.  Hence, the discussion here relates to 
materials that would constitute hazardous waste on other grounds, which are the same as those under 
EPA’s RCRA regulations. 
505  For purposes of the ARARs evaluation herein, it is assumed that the Rest of River remedial action 
would constitute a remedial action under the MCP by virtue of the MCP’s “adequately regulated” 
provisions (310 CMR 40.0111).  In such a case, the MCP provides (in section 40.0033(5)) that, if the 
MDEP does not issue a written notification that the remedial action must comply with the state 
hazardous waste regulations, the remedial action shall be considered a remedial action initiated by the 
MDEP, which is exempt from those regulations under 310 CMR 30.801(11). 
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at each of the above-identified locations would meet the substantive requirements of those 
regulations.506   

For the federal RCRA regulations, in the unlikely event that some sediments or soils to be 
placed in the Upland Disposal Facility are found to constitute RCRA hazardous waste, that 
facility would meet the substantive technical requirements for a hazardous waste landfill, 
including the design, operating, groundwater protection, closure, and post-closure 
requirements for such a landfill.  This is because, as a conservative measure, the facility 
would be designed to meet the technical requirements for a RCRA landfill, including the 
requirements for a double liner/leachate collection system (40 CFR § 264.301), even 
though it is not expected that those requirements would apply.    

With respect to the RCRA land disposal restrictions (40 CFR Part 268), it is again not 
expected that these restrictions would apply, since it is anticipated that any sediments and 
soils to be placed in the Upland Disposal Facility would either not constitute hazardous 
waste at all or would meet alternate standards for contaminated soil in 40 CFR § 268.49,507 
which allow land disposal without treatment if the material has concentrations of the 
relevant constituents less than 10 times the Universal Treatment Standards.  However, if 
some excavated materials were nevertheless considered to be subject to the treatment 
requirement in these regulations, that requirement would not be met, because alternative 
TD 3 would not involve treatment.  In that case, either the treatment requirement could be 
waived by EPA under CERCLA and the NCP as technically impracticable to meet, or those 
specific materials would have to be sent elsewhere for treatment and disposal.  A waiver 
would be justified from a protectiveness standpoint, since:  (a) in the unlikely event that 
these restrictions applied, that would be due to certain non-PCB constituents (e.g., metals); 
and (b) EPA eliminated such non-PCB constituents from detailed evaluation in its HHRA 
and ERA.  

Finally, with respect to the state hazardous waste regulations, even if some materials to be 
placed in the Upland Disposal Facility were found to constitute hazardous waste under 
those regulations (on grounds other than containing PCBs ≥ 50 mg/kg), the facility would be 

                                                      

506  In this regard, it does not appear that EPA’s Area of Contamination (AOC) policy would apply to 
the facility at any of the identified locations.  Under that policy, the movement and disposition of 
hazardous waste within an overall area of dispersed contamination would not constitute “placement” 
of such waste and would not trigger the technical RCRA design and operating requirements or the 
RCRA land disposal restrictions.  However, each of the identified potential locations for an Upland 
Disposal Facility is located outside the overall area of PCB contamination.  Thus, in this evaluation, we 
have assumed that the AOC policy would not apply.  
507  For purposes of the provisions of Part 268, including these alternate standards, the definition of 
soil in 40 CFR § 268.2(k) would include sediments. 
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exempt from those regulations under the above-described MCP exemption unless the 
MDEP determines that compliance with those regulations is required (310 CMR 
40.0033(5)).  In the unlikely event that some materials did constitute such hazardous waste 
and the MCP exemption did not apply, the Upland Disposal Facility at each of the potential 
locations identified above would meet the substantive requirements of the regulations for a 
hazardous waste landfill, including the location, design, operating, groundwater protection, 
closure, and post-closure requirements for such a landfill, with a few potential exceptions 
relating to the location of the facility, as described below.   

The state hazardous waste regulations provide that a hazardous waste landfill may not be 
located within 1000 feet of an existing private drinking water well or within the groundwater 
flow path of such a well, or within the flow path of groundwater supplying a “potential private 
underground drinking water source,” or on land overlying or within the flow path of a 
“potential public underground drinking water source” (310 CMR 30.704, 703(4) 30.010).508  
Review of available information indicates that, at the Woods Pond Site, the disposal facility 
would be within 1000 feet of an existing drinking water well in an adjacent campground and 
would potentially not meet some of the other locational requirements mentioned above – 
issues that would be investigated during design.  For the Rising Pond and Forest Street 
Sites, it is unknown at this time whether a landfill would meet all of the above-mentioned 
requirements relating to actual or potential private or public underground drinking water 
sources – which are matters that would be investigated during design.  To the extent that 
any of these hazardous waste requirements were found to apply and could not be met at 
the selected landfill location, GE would seek a waiver of such requirement(s) from EPA on 
the ground of technical impracticability.509 

                                                      

508  A “potential private underground drinking water source” is defined as a groundwater source that is 
capable of sustaining a yield of between 2 and 100 gallons per minute [gpm] of drinking water and has 
less than 10,000 mg/L of TDS, unless it is economically or technologically impractical to render that 
water fit for human consumption.  A “potential public underground drinking water source” is defined as 
a groundwater source that is capable of sustaining a yield of 100 gpm or more of drinking water and 
has less than 10,000 mg/L of TDS, unless it is economically or technologically impractical to render 
that water fit for human consumption. 
509  It should be noted that the Massachusetts site assignment regulations for solid waste facilities 
(310 CMR 16.00) and solid waste management regulations (310 CMR 19.00) would not apply to the 
Upland Disposal Facility because 310 CMR 19.013(2) exempts from those regulations remedial 
actions conducted pursuant to the MCP and, as noted above, the Rest of River remedial action would 
constitute a remedial action under the MCP by virtue of the MCP’s “adequately regulated” provisions 
(310 CMR 40.0111). 
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9.3.5 Long-Term Reliability and Effectiveness 

An assessment of long-term reliability and effectiveness of TD 3 has included an evaluation 
of the magnitude of residual risk, the adequacy and reliability of the alternative, and any 
potential long-term adverse impacts associated with the alternative on human health or the 
environment.   

9.3.5.1 Magnitude of Residual Risk 

TD 3 would include the disposal of PCB-containing sediments/soils removed from the Rest 
of River in an Upland Disposal Facility, located outside the 500-year floodplain of the 
Housatonic River.  The materials placed in this facility would be isolated from underlying 
soils and groundwater and from surface receptors, which would prevent contact by human 
and ecological receptors with those materials.  Erosion control measures would be installed 
to minimize the risk of erosion during operations, and the long-term monitoring and 
maintenance program would address potential erosion over the long term.  Since the 
potential for erosion at the Forest Street Site is higher than at the Woods Pond or Rising 
Pond Sites due to its steeper topography, more extensive engineering/erosion controls 
would be necessary at the Forest Street Site.  Additionally, engineering/institutional 
controls, such as signs, fencing, and deed restrictions, would be in place to further limit the 
potential for human exposure after construction and closure of the facility.    

9.3.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of TD 3 has included an assessment of the 
factors discussed below. 

Use of Technology under Similar Conditions 

Landfill disposal is commonly used as a remedy component for removed soil and sediment 
containing PCBs.  Disposal facilities with leachate collection and impermeable base liner 
and cover systems have been constructed and used as part of a final remedy for a number 
of sediment sites containing PCBs, including the Upper ½ and 1½ Mile Reaches of the 
Housatonic River; the Alcoa Grasse River Study Area in Massena, New York; the Ormet 
Corporation Site in Hannibal, Ohio; the Allied Paper/Portage Creek/Kalamazoo River 
Superfund Site in Kalamazoo, Michigan; the Bennington Municipal Sanitary Landfill in 
Bennington, Vermont; the Fields Brook Site in Ashtabula, Ohio; and the River Raisin at the 
Ford Outfall in Monroe, Michigan.  In addition, consolidation of dredged sediments into an 
upland disposal facility was selected as part of the remedy for the Onondaga Lake Site in 
Syracuse, New York, and more recently for the removal and on-site consolidation of 
approximately 2.5 million cy of dredged coal ash released to a nearby embayment at the 
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Tennessee Valley Authority (TVA) Kingston Superfund Site in Roane County, Tennessee.  
While the designs differ based on location-specific factors, the general landfill components 
and objectives are similar to those assumed for TD 3. 

Overall Effectiveness and Reliability 

The capacity of the Upland Disposal Facility would depend on the location selected for the 
facility.  As discussed in Section 9.3.1, maximum estimated design capacities for such a 
facility at the three identified sites are approximately 1.0 million cy at the Forest Street Site, 
2.0 million cy at the Woods Pond Site, and 2.9 million cy at the Rising Pond Site.  
Therefore, for disposal volumes up to approximately 1.0 million cy, there would be three site 
options for constructing an on-site disposal facility; while for greater disposal volumes, a 
disposal location that has sufficient capacity to handle that volume or a combination of two 
disposal locations would be used.  

At any of the potential locations, the Upland Disposal Facility would be constructed outside 
the 500-year floodplain with appropriate double liner, cover, and double leachate collection 
systems.  As a result, implementation of TD 3 would be an effective and reliable means of 
permanently disposing of the removed sediments and soils. 

Reliability of Operation, Monitoring, and Maintenance Requirements  

A combination of OMM techniques would be implemented during and after active use of the 
Upland Disposal Facility, as described in Section 9.3.1.  Once constructed, periodic mowing 
of the cap would help maintain the cap integrity by limiting the growth of trees and shrubs.  
During operations and following closure, collected leachate would be temporarily stored in 
on-site tanks and transported, as needed, to GE’s water treatment facility in Pittsfield 
(although as described above, the option of constructing an on-site water treatment facility 
would be considered during design).  Periodic visual inspections would be conducted to 
identify any areas of erosion or damage to the cap.  Groundwater and stormwater runoff 
would be monitored to confirm the long-term effectiveness of TD 3.  Maintenance activities 
at the facility would include, as necessary, periodic repairs to the cap, including cleaning 
and repair of the stormwater conveyance and collection system and re-seeding of the cover 
areas; maintenance of vegetation along the perimeter of the facility; and maintenance and 
repair of the fences and signs.  Such monitoring and maintenance techniques are 
commonly applied at other landfill sites, and are considered a reliable means of ensuring 
long-term protection against exposure to the contained materials within the facility.  Labor 
and materials needed to perform the OMM activities are expected to be readily available. 
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Technical Component Replacement Requirements 

TD 3 would be effective at isolating the excavated/dredged sediment and soil from the 
surrounding environment.  The impermeable base liner and cap system would permanently 
contain the soil/sediment.  OMM activities would be implemented to monitor the 
effectiveness of the facility.  

In the unlikely event that the cap or liner system required repair, an assessment would be 
conducted to determine the type and methods of repair.  The effort required would depend 
on the nature and extent of the deficiency.  Risks posed to site workers performing 
maintenance activities would be mitigated through development and implementation of a 
facility-specific health and safety plan.  

9.3.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment 

The evaluation of potential long-term adverse impacts of TD 3 on human health or the 
environment has included an assessment of several components, as described below.  

Potentially Affected Populations  

Under TD 3, the PCB-containing sediments and soils placed in the Upland Disposal Facility 
would remain in place permanently.  The presence of bottom liner and cap systems would 
isolate those materials and prevent contact by human and ecological receptors with those 
materials, and implementation of engineering/institutional controls and a monitoring and 
maintenance program would ensure the long-term integrity and effectiveness of the facility.  
Hence, this alternative would not have an adverse effect on human health.  The ecological 
populations affected by the implementation of TD 3 would depend upon the type of habitat 
present at the location selected for construction of the facility.  The potential long-term 
impacts of TD 3 on biota and their habitat are discussed further below.   

Long-Term Adverse Ecological Impacts  

The primary long-term ecological impact from TD 3 would be the removal of habitat from 
productive use by the wildlife species that currently inhabit the selected site.  Since any of 
the potential locations for the facility would be outside of the 500-year floodplain of the River 
and away from wetlands (with a few possible minor exceptions, discussed above510), 

                                                      

510  As noted above, the maximum (but not minimum) operational footprints would affect a 0.4-acre 
shrub swamp at the Woods Pond Site and a 0.5-acre forested wetland at the Rising Pond Site, and 
would require an access crossing of Goose Pond Brook at the Forest Street Site.  
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placement of the facility would largely avoid long-term impacts to those types of habitats 
and the species that inhabit them and would thus reduce the potential for significant long-
term ecological impacts.  Otherwise, specific impacts would depend on the location 
selected for the Upland Disposal Facility as well as the final disposal volume.  The potential 
impacts associated with the minimum and maximum disposal volume scenarios developed 
for each site are discussed below.511  The acreages considered in the below discussion 
represent the operational footprints that would be directly impacted by the facility and its 
operations (as listed in Table 9-1 in Section 9.3.1). 

Woods Pond Site:  The Woods Pond Site consists primarily of active and inactive portions 
of a sand and gravel facility, with smaller areas composed of an upland pine-mixed 
hardwood forest, a small shrub swamp, and an overhead electric utility corridor.   

• Minimum Operational Footprint:  The operational footprint for an Upland Disposal 
Facility at this site under the minimum volume scenario (approximately 191,000 cy) 
covers approximately 25 acres.  Most of this area (more than 21 acres) consists of 
previously disturbed land that is currently used as a sand and gravel quarry or was 
formerly used for such purposes and now consists of heavily disturbed fields and 
overhead utility easements.  Since this area has little habitat value, there would be no 
significant long-term ecological impacts in this area.  The remainder of the operational 
footprint consists of 3.4 acres of upland forest.  The clearing of this 3.4-acre area would 
involve the removal of all trees, shrubs, and herbaceous vegetation, displacing wildlife 
which use this habitat.  Where such clearing work would occur within support areas 
(e.g., materials staging areas, access roads) that would no longer be needed after 
closure, the areas would be replanted, although, as discussed previously, it would take 
at least 50 to 100 years for a replanted upland forest to return to its current mature 
condition.  While the capped landfill itself plus any areas needed to support it after 
closure would be permanently altered, this area consists mainly of previously disturbed 
land, with only a small portion consisting of upland forest habitat (0.2 acre within the 
landfill).  In short, the impacts of an Upland Disposal Facility under this scenario on 
upland forest habitat would affect only a very small portion of this overall habitat type in 
and near the Rest of River area.   

• Maximum Operational Footprint:  The operational footprint for an Upland Disposal 
Facility at the Woods Pond Site under the maximum volume scenario (approximately 
2.0 million cy) covers approximately 61 acres.  The majority of this area (approximately 

                                                      

511  As discussed above, the maximum volume scenarios for these three sites are not the same.  They 
are 1.0 million cy for the Forest Street Site, 2.0 million cy for the Woods Pond Site, and 2.9 million cy 
for the Rising Pond Site. 
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38 acres) consists of previously disturbed land that is currently operated as a sand and 
gravel quarry or was formerly used for such purposes and now consists of heavily 
disturbed fields and overhead utility easements.  Since this area has little habitat value, 
there would be no significant long-term ecological impacts in this area.  The remainder 
of the operational footprint includes roughly 21 acres of upland forest and the small 
(0.4-acre) shrub swamp.  Again, the clearing of these areas would involve the removal 
of all trees, shrubs, and herbaceous vegetation, displacing wildlife which use these 
habitats.  Where this work would occur within support areas that would no longer be 
needed after closure, the areas would be restored to the extent practicable; but it would 
take at least 50 to 100 years for a replanted upland forest to return to its current mature 
condition.  The capped landfill itself (which would include approximately 5 acres of 
upland forest and 0.1 acre of the shrub swamp) and the support areas that are needed 
for it after closure would be permanently altered.  While much of this area consists of 
previously disturbed land, it includes some upland forest habitat and a small portion of 
the shrub swamp habitat, which would be permanently lost for wildlife use.  Even under 
the maximum operational footprint, however, the impacted forest and shrub swamp 
habitats would constitute only very small portions of these habitats in and near the Rest 
of River area.  

Forest Street Site:  The Forest Street Site is composed primarily of upland pine-mixed 
hardwood forest.   

• Minimum Operational Footprint: The operational footprint for an Upland Disposal 
Facility at this site under the minimum volume scenario (approximately 191,000 cy) 
covers approximately 42 acres.  Development of an Upland Disposal Facility under this 
footprint would require the clearing of approximately 41 acres of upland forest and 
involve the removal of all trees and associated biomass, all snags and downed woody 
debris, and all shrubs and herbaceous vegetation in the cleared area.  Where this work 
would occur within support areas (e.g., materials staging areas and access roads) that 
would no longer be needed after closure, the areas would be replanted.  However, as 
discussed previously, it would take at least 50 to 100 years for a replanted upland forest 
to return to its current mature condition.  Moreover, the capped landfill itself, which 
would include 9 acres of upland forest, and the support areas that are needed for it 
after closure would be permanently altered.  The permanent elimination of upland forest 
in this area would result in the loss of habitat for interior forest wildlife, including 
individual birds and mammals that currently use the forested habitat located at this site.  
The remaining portion of the operational footprint (approximately 1.5 acres) consists of 
cleared open field and disturbed land.  The minimum operational footprint at this site 
would not impact the coniferous wooded swamp located on the property. 
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• Maximum Operational Footprint:  The operational footprint for an Upland Disposal 
Facility at the Forest Street Site under the maximum volume scenario (approximately 
1.0 million cy) covers approximately 95 acres.  Development of an Upland Disposal 
Facility under this footprint would require the clearing of approximately 93 acres of 
upland forest.  Ecological impacts to the forested habitat would be similar in nature to 
those described above for the minimum volume footprint but would cover a greater 
area.  The remaining portion of the operational footprint consists of cleared open field 
and disturbed land (approximately 1.5 acres).  The maximum operational footprint at 
this site would not impact the coniferous wooded swamp on the property.   

Rising Pond Site:  The Rising Pond Site consists primarily of upland coniferous and mixed 
hardwood forest.     

• Minimum Operational Footprint:  The operational footprint for an Upland Disposal 
Facility at this site under the minimum volume scenario (approximately 191,000 cy) 
covers approximately 27 acres, virtually all of which consist of upland forest habitat.  
Development of an Upland Disposal Facility under this footprint would thus involve the 
clearing of those 27 acres, including removal of all trees and associated biomass, all 
snags and downed woody debris, and all shrubs and herbaceous vegetation in the 
cleared area.  Where this work would occur within support areas (e.g., materials staging 
areas and access roads) that would no longer be needed after closure, the areas would 
be replanted.  However, as discussed previously, it would take at least 50 to 100 years 
for a replanted upland forest to return to its current mature condition.  Moreover, the 
capped landfill itself, which would include 5 acres of upland forest, and the support 
areas that are needed for it after closure would be permanently altered.  Again, the 
permanent elimination of upland forest in this area would result in the loss of habitat for 
interior forest wildlife, including individual birds and mammals that currently use this 
area of forest located along the Housatonic River corridor.  This footprint would not 
impact the mapped Priority Habitat for the state-listed wood turtle. 

• Maximum Volume Footprint:  The approximate area of the Rising Pond Site that would 
be used for an Upland Disposal Facility under the maximum volume footprint 
(approximately 2.9 million cy) covers approximately 84 acres.  Development of an 
Upland Disposal Facility under this footprint would require the clearing of approximately 
80 acres of upland forested habitat and 0.5 acre of forested swamp habitat.  Ecological 
impacts to the upland forested habitat would be similar to those described above for the 
minimum volume footprint but would cover a greater area.  Impacts to the small 
forested swamp would occur within the development area and reduce the habitat 
diversity of the area, particularly for amphibian and reptile species (such as the eastern 
American toad and the northern black racer).  The remaining portion of the 
development area (approximately 4 acres) would be constructed on previously 
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disturbed open land used as roadways, open land, and cropland.  The development 
area under this maximum footprint would overlap into approximately 25 acres of 
mapped Priority Habitat for the state-listed wood turtle on the eastern portion of the site.  
Wood turtles inhabit forested habitat for foraging during the spring and summer and 
also use open undeveloped upland habitat for nesting in the late spring/early summer.  
The construction of the Upland Disposal Facility under this footprint would reduce 
suitable available habitat for this species and would constitute a take of this species 
under MESA (see MESA assessment for wood turtle in Appendix L). 

The long-term impacts discussed above would be localized primarily to the discrete 
development area where the Upland Disposal Facility would be located.  

Long-Term Impacts on Aesthetics 

The long-term impacts on aesthetics from the construction of an Upland Disposal Facility 
depend on the location and current use of the area.  While the Upland Disposal Facility 
would be capped and vegetated, the presence of the facility, as well as the need to 
construct and maintain roads and stormwater structures at the site, could have a permanent 
impact on the aesthetics of the area, depending on the location selected for the facility.  For 
example, at the Forest Street Site, construction of the Upland Disposal Facility would create 
an opening in the dense forested hillside that could be visible from some vantage points; 
and at the Rising Pond Site, the facility would result in the permanent visible loss of forest 
land.  Again, however, these impacts would be localized in the area of the facility.  At the 
Woods Pond Site, the aesthetic impacts would be less, since the facility would be 
constructed in large part in a disturbed area that is or was used for sand and gravel 
operations; and although some trees in the forested area would be removed, the trees 
along Woodland Road would be left in place to shield the landfill to a degree from 
surrounding properties.  In fact, following closure of the facility, the presence of the capped 
surface with herbaceous vegetation would improve in the appearance of this area over its 
current condition.  

Potential Measures to Mitigate Long-Term Adverse Impacts  

Measures would be implemented to mitigate the potential long-term adverse impacts 
associated with the implementation of TD 3.  As previously mentioned in Section 9.3.1, the 
implementation of OMM activities and engineering/institutional controls would minimize the 
potential for a release from and exposure to PCBs present in the Upland Disposal Facility.  
Placement of the disposal facility outside of the 500-year floodplain and away from or with 
minimal impacts on wetlands would avoid or minimize long-term impacts to those types of 
habitats.  Following completion of operations, the facility surface would be restored with an 
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herbaceous vegetative cover, and the adjacent disturbed areas would be restored to the 
type of habitat that previously existed there.      

9.3.6 Reduction of Toxicity, Mobility, or Volume 

The degree to which TD 3 would reduce the toxicity, mobility, or volume of PCBs is 
discussed below. 

Reduction of Toxicity:  This alternative would not include any treatment processes that 
would reduce the toxicity of the PCBs in the removed sediments and soils.  However, 
leachate collected in the leachate collection system would be temporarily stored in on-site 
tanks and transported, as needed, to GE’s water treatment facility in Pittsfield. (As 
discussed earlier in this section, construction of an on-site water treatment facility would be 
considered during design.)  In addition, although it is not anticipated, if any free NAPL, 
drums of liquid waste, or the like are removed from the River or floodplain, that waste would 
not be placed in the Upland Disposal Facility, but would be segregated and transported off-
site for treatment and disposal, as appropriate.  

Reduction of Mobility:  TD 3 would result in the reduced mobility of PCBs by permanently 
containing the PCBs in the sediment and soil removed from the River and floodplain within 
the Upland Disposal Facility.  Once placed within that facility, these materials would be 
isolated from surface water infiltration, leaching to groundwater, or otherwise mobilizing.  

Reduction of Volume:  TD 3 would not reduce the volume of PCB-containing material.  

9.3.7 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of TD 3 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on local communities (both near the 
facility as well as communities along truck transport routes), and on the workers involved in 
the disposition activities.  For TD 3, short-term impacts are those that would occur during 
the construction and operation of the Upland Disposal Facility and associated closure.      

Impacts on the Environment – Ecological Effects  

The short-term effects on the environment resulting from implementation of TD 3 would 
include the destruction of the habitat and destruction or displacement of the wildlife residing 
in the location selected for construction of the Upland Disposal Facility.  In addition, short-
term impacts would occur in the adjacent areas disturbed during construction of the 
supporting access roads and staging areas.  Specific impacts would depend on the location 
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selected for the facility.  As discussed above, the placement of the Upland Disposal Facility 
outside of the 500-year floodplain and away from or with minimal impacts to wetlands would 
avoid or minimize impacts to those types of habitats and the biota that inhabit them.  For the 
three potential locations for the facility, considering both their minimum and maximum 
operational footprints,512 the short-term ecological effects would be as follows:  

For a facility located at the Woods Pond Site, the short-term ecological effects would consist 
primarily of the loss of forested habitat within the operational footprint of the facility and, for 
the maximum volume scenario only, the limited shrub swamp habitat within the operational 
footprint.  It is estimated that the construction of an Upland Disposal Facility and associated 
facilities at this site under the maximum volume scenario would result in the clearing and 
use of 21 acres of upland forested habitat and 0.4 acre of shrub swamp habitat.  This 
clearing would prevent the use of those areas by the birds, mammals, reptiles, and other 
wildlife that use those habitats.  However, since the remaining portion of the operational 
footprint (approximately 38 acres) would be situated on previously altered land that is or 
was used for sand and gravel quarry operations (as well as on a utility right-of-way), the 
overall short-term ecological impacts would be limited.  Under the minimum volume 
scenario, most of the operational footprint (more than 21 of 25 acres) would consist of the 
previously altered land, where no significant adverse ecological effects would occur; and 
the clearing of other habitats would be reduced to 3.4 acres of forested upland habitat.   

For a facility located at the Forest Street Site, the short-term ecological effects would 
consist primarily of the loss of upland forest habitat within the operational footprint of the 
facility.  It is estimated that the development of an Upland Disposal Facility and associated 
facilities at this site would result in the clearing and use of a total of 41 to 93 acres of such 
forested habitat.  This clearing would prevent the use of those areas by the birds, 
mammals, reptiles, and other wildlife that use that forested habitat.  Erosion and 
sedimentation would be a particular concern on this site due to the steep slopes and the 
presence of the adjacent Goose Pond Brook.  While short-term adverse ecological impacts 
would occur for all volume scenarios, the extent of those impacts would directly correlate to 
the volume of waste to be disposed of and thus the size of the operational footprint. 

For a facility located at the Rising Pond Site, the short-term ecological effects would consist 
primarily of the loss of forest habitat within the operational footprint of the facility.  It is 
estimated that the construction of an Upland Disposal Facility and associated facilities at 
this site would result in the clearing and use of a total of 27 to 80 acres of forested upland 
habitat and 0.5 acre of forested swamp habitat (maximum footprint only).  This clearing 

                                                      

512  Note again that the maximum operational footprints at these three locations are based on different 
disposal volumes. 



 

 9-64 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

would prevent the use of those areas by the birds, mammals, reptiles, and other wildlife that 
use that forested habitat.  The extent of these impacts would directly correlate to the volume 
of waste to be disposed of and thus the size of the operational footprint.  In addition, the 
maximum operational footprint at this site would impact approximately 25 acres of mapped 
Priority Habitat for the state-listed wood turtle; this would reduce foraging and potential 
nesting habitat for the wood turtle and may result in mortality of individual animals.  Impacts 
on this Priority Habitat would not occur under the minimum operational footprint.  

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, estimates of the carbon footprint composed of 
GHG emissions anticipated to occur through the implementation of TD 3 – i.e., the 
construction and use of an Upland Disposal Facility for removed sediments and soils – have 
been developed for the time frame over which this alternative would be implemented.  
These estimates have been made for the minimum and maximum volume scenarios at 
each of the three identified sites.  The estimates for those three sites differ due to 
differences in transport distance from the areas of removal, and the maximum estimates 
differ further due to differences in the maximum volumes subject to disposal.    

The estimates of total GHG emissions for TD 3 range from 5,500 to 22,000 tonnes at the 
Woods Pond Site, 14,000 to 52,000 tonnes at the Forest Street Site, and 9,800 to 61,000 
tonnes at the Rising Pond Site.  However, as noted above, the only one of these individual 
sites that could accommodate the full upper-bound volume of removed materials (2.9 million 
cy based on SED 8 and FP 7) is the Rising Pond Site.513  In these circumstances, the 
overall range of total GHG emissions for TD 3 is considered to extend from 5,500 tonnes 
(based on the minimum volume at the Woods Pond Site) to 61,000 tonnes (based on the 
maximum volume at the Rising Pond Site).   

Of these totals, the GHG emissions associated with direct emission sources (primarily 
construction activities, tree removal, and associated mulch decay/sequestration of the 
vegetation) range from approximately 5,000 tonnes to 56,000 tonnes, while the off-site 
GHG emissions (primarily refinement of diesel fuel and excavation of disposal facility cap 
and liner materials) were calculated to range from approximately 460 tonnes to 4,500 
tonnes.  The range of total GHG emissions estimated for this alternative is equivalent to the 
annual output of 1,100 to 11,700 passenger vehicles.  

                                                      

513  As noted above, a combination of disposal sites could also be used for the upper-bound volume.  
However, separate estimates of GHG emissions have not been made for such combinations. 
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Impacts on Local Communities and Communities Along Truck Transport Routes 

Implementing TD 3 would also result in short-term impacts to the local communities.  These 
short-term effects would include increased truck traffic and noise from construction.  Truck 
traffic to deliver construction materials, equipment, and sediments/soils to the Upland 
Disposal Facility would persist for the duration of the project.  This additional traffic and 
equipment would increase the likelihood of noise levels and the emissions of 
vehicle/equipment exhaust and nuisance dust to the air.  These factors would especially 
affect any residents and businesses located in the immediate vicinity of the Upland Disposal 
Facility.  

The increased truck traffic would affect both local communities and areas along the routes 
used to transport construction materials to the site for construction and closure of the 
Upland Disposal Facility.  The impacts on local communities would be different for the three 
potential locations.  Although the number of truck trips from the removal areas to the 
disposal sites would not differ among the three sites, the distances from the removal areas 
would vary.  

• The Woods Pond Site is approximately 0.3 miles south of the PSA, which is the area 
where most of the sediment and soil removal activities would occur.  If TD 3 were 
implemented at the Woods Pond Site, truck traffic from the PSA would primarily be 
routed along Woodland Road and East Street.   

• The Forest Street Site is approximately 3.9 miles away from the PSA.  Although the 
Forest Street Site is located in Lee, trucks would bypass the downtown area to the 
extent practicable.  Truck traffic from the PSA to the Forest Street Site would be 
expected to travel predominantly on Woodland Road, East Street, and Mill Street.   

• The Rising Pond Site is approximately 14 miles by road south of the PSA.  Truck traffic 
from the PSA to the Rising Pond Site would likely travel through Lenox and 
Stockbridge.   

For comparability with the other treatment/disposition alternatives, an estimate has been 
made of the number of off-site truck trips that would be involved in implementation of TD 3 
(i.e., excluding the local truck trips for transporting excavated materials from the temporary 
staging areas to the Upland Disposal Facility).  Based on a range of potential facility sizes, 
which would depend on the volume of material to be disposed of in the facility (from a 
combination of SED 3 and FP 2 to a combination of SED 8 and FP 7), and assuming that 
16-ton trucks would be used to transport construction materials to the site, the total 
numbers of off-site truck trips to transport construction materials to the site for construction 
and closure of the Upland Disposal Facility are shown in Table 9-2.  The total number of 
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vehicle miles that these trucks would travel would range from approximately 73,000 miles 
(for the Woods Pond Site) to approximately 269,000 miles (for the Rising Pond Site), 
including return trips.      

Table 9-2 – Estimated Import Truck Trips for TD 3   

Import Truck Trips Woods Pond Site Forest Street Site Rising Pond Site 

Lower-Bound Volume 1,451 (180) 6,175 (770) 1,456 (180) 

Upper-Bound Volume 3,267 (110) 67,983 (3,580) 5,387 (130) 

Notes:   

1. Truck trips estimated assuming 16-ton capacity trucks for importing material and equipment to the 
site.  

2. The number in parenthesis represents average annual truck trips. 
 
Appendix N includes an analysis of potential accident risks from increased truck traffic for 
each of the three potential locations.  This analysis was based on the off-site truck trips to 
transport construction materials to the site for construction and closure of the Upland 
Disposal Facility, as shown in Table 9-2.514  These estimates have been made for the 
minimum and maximum volume scenarios at each of the three identified sites.  This 
analysis indicates that the increased truck traffic to implement TD 3 would result in the 
following estimated non-fatal injuries due to accidents and fatalities from accidents:515   

• For a facility at the Woods Pond Site, an estimated 0.03 to 0.08 total non-fatal injuries 
(average of 0.00  to 0.003 non-fatal injuries per year), with a probability of 3% to 7% of 
at least one such injury, and an estimated 0.002 to 0.004 total fatalities (average of 
0.0002 to 0.0001  fatalities per year), with a probability of 0.2% to 0.4% of at least one 
such fatality;  

• For a facility at the Forest Street Site, an estimated 0.15 to 1.60 total non-fatal injuries 
(average of 0.018 to 0.084 non-fatal injuries per year), with a probability of 14% to 80% 
of at least one such injury, and an estimated 0.007 to 0.07 total fatalities (average of 
0.0008 to 0.0039 fatalities per year), with a probability of 0.7% to 7% of at least one 
such fatality; 

                                                      

514  The risks associated with transport of excavated materials from the staging areas to the Upland 
Disposal Facility have been evaluated as part of risks to workers, discussed below.   
515  Note again that, due to differences in the maximum volume estimates for each site, the maximum 
injury and fatality estimates for these three sites are not comparable. 
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• For a facility at the Rising Pond Site, an estimated 0.03 to 0.13 total non-fatal injuries 
(average of 0.004 to 0.003 non-fatal injuries per year), with a probability of 3% to 12% 
of at least one such injury, and an estimated 0.002 to 0.01 total fatalities (average of 
0.00025 fatalities per year for both the minimum and maximum scenarios), with a 
probability of 0.2% to 1% of at least one such fatality 

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

Several actions would be taken in an attempt to avoid, minimize, or mitigate the negative 
short-term environmental impacts from construction and operation of the Upland Disposal 
Facility.  The facility would be constructed in as small an area as necessary, so as to 
minimize the amount of habitat disturbed.  Engineering controls and BMPs would be 
implemented, to the extent practical and as needed, to reduce detrimental effects from 
construction and operation of the disposal facility on the environment and local 
communities. Some potential BMPs that would likely be implemented during construction 
include, but are not limited to, the following: 
 
• Stormwater management engineering controls and BMPs at the Upland Disposal 

Facility, including (as appropriate): 
o Hay or straw bales; 
o Silt fences; 
o Grass channel and water quality swale with a pretreatment device (e.g., sediment 

forebay with a check dam); 
o Constructing the landfill in a series of smaller cells, which would be capped once 

filled; and 
o Compacting sediments and soils and covering them with a temporary (daily) cover 

and then with an interim cover once the material in a given cell reaches the 
maximum design height;  

 
• Air quality management (dust suppression) engineering controls and BMPs: 

o Inspection of trucks prior to entering public roadways to identify and, if necessary, 
remove any accumulated soil on the exterior of the trucks; 

o Implementation of equipment decontamination procedures; 
o Use of lined and tarped trucks; 
o Use of dust control measures, as needed, at the disposal facility and on unpaved 

roadways; 
o Constructing the landfill in a series of smaller cells, which would be capped once 

filled; and  
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o Compacting sediments and soils and covering them with temporary (daily) cover 
and then with an interim cover once the material in a given cell reaches the 
maximum design height; 

 
• Proper equipment and vehicle maintenance; 

• Limitations on truck idling; 

• Utilization of good housekeeping practices at the disposal facility; 

• Avoidance of truck transport and disposal facility construction and operations at night 
except where necessary, and minimizing such activities on weekends and holidays; 

• Efforts to avoid truck traffic through densely populated areas where practical;  

• Where such travel is necessary, implementation of measures to ensure the safety of 
the impacted communities (e.g., traffic control, consultation with local public officials); 

• Performance of routine air monitoring during facility construction and operation, as 
appropriate, in accordance with a project-specific air monitoring plan; and 

• Groundwater monitoring to minimize or mitigate potential detrimental effects of the 
operation of the Upland Disposal Facility on the affected communities.  

Risks to Remediation Workers 

Implementation of TD 3 would also result in health and safety risks to site workers during 
the construction, filling, and closure of the Upland Disposal Facility.  Implementation of this 
alternative is estimated to involve approximately 305,800 to 1,836,000 man-hours over a 
range of 8 to 40 years of operation.  Appendix N includes an analysis of potential accident-
related risks to workers from implementation of TD 3, including the risks to industrial truck 
drivers transporting excavated materials from the staging areas to the Upland Disposal 
Facility, based on the assumed years of operation for an Upland Disposal Facility at each 
site and using worker fatality and injury information from the Bureau of Labor Statistics.516  
This analysis indicates that implementation of TD 3 would result in the following estimated 
non-fatal injuries and fatalities to workers: 

                                                      

516  As noted in Appendix N, these estimates slightly underestimate the worker site accident risks 
since the labor hours on which they are based do not include service support hours. 
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• For a facility at the Woods Pond Site, an estimated 2.69 to 10.6 non-fatal injuries to 
workers (0.34 to 0.37 average annual non-fatal injuries) (with a probability of 93% to 
100% of at least one such injury) and an estimated 0.02 to 0.08 worker fatalities (0.002 
to 0.003 average annual fatalities) (with a probability of 2% to 8% of at least one such 
fatality); 

• For a facility at the Forest Street Site, an estimated 2.92 to 7.23 non-fatal injuries to 
workers (0.36 to 0.38 average annual non-fatal injuries) (with a probability of 95% to 
100% of at least one such injury) and an estimated 0.02 to 0.05 worker fatalities (0.003 
average annual fatalities) (with a probability of 2% to 5% of at least one such fatality); 
and 

• For a facility at the Rising Pond Site, an estimated 2.82 to 16.4 non-fatal injuries to 
workers (0.35 to 0.41 average annual non-fatal injuries) (with a probability of 94% to 
100% of at least one such injury) and an estimated 0.02 to 0.11 worker fatalities (0.003 
average annual fatalities) (with a probability of 2% to 11% of at least one such fatality).   

9.3.8 Implementability 

9.3.8.1 Technical Implementability  

The technical implementability of TD 3 has been evaluated in terms of the following factors: 

General Availability of Technology:  The labor, materials, and equipment needed to 
implement TD 3 at any of the three potential locations are readily available.  These include 
equipment, such as mechanical excavators and bulldozers, transport equipment such as 
trucks and conveyors, and other common landfill construction materials (i.e., geosynthetic 
clay liner, flexible impermeable membrane liner, leachate piping).   

Ability To Be Implemented:  Upland landfills are routinely constructed and operated as a 
means to contain contaminated material.  It is anticipated that an Upland Disposal Facility 
could be constructed at any of the three potential locations using conventional construction 
methods, and that disposal operations for the excavated sediments and soils could likewise 
be performed using conventional equipment to place and compact the sediments and soils.  
Construction and operation of a disposal facility at the Forest Street Site would require a 
more complicated design than would a facility at either the Woods Pond or Rising Pond 
Site.  This stems from the fact that specialized construction equipment and techniques 
would likely be required at the Forest Street Site due in part to its steep terrain and 
potentially shallow bedrock conditions. 
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Reliability:  Experience at other sites indicates that an Upland Disposal Facility would be a 
reliable means of containing sediments and soils containing PCBs.  A discussion of on-site 
landfill use at other sites was previously provided in Section 9.3.5.2.  

Availability of Space for Facilities:  The three potential locations are of sufficient size to 
support construction of an Upland Disposal Facility.  The required size of the Upland 
Disposal Facility and any support areas would be developed based on the sediment and 
soil volumes for the selected remedy.  At the Rising Pond Site, there are approximately 106 
acres suitable for constructing an Upland Disposal Facility, which could contain a maximum 
soil/sediment volume of 2.9 million cy.  The Woods Pond and Forest Street Sites are 
smaller – they would be able to hold maximum volumes of approximately 2.0 million cy and 
1.0 million cy, respectively.  As previously mentioned, for disposal volumes up to 
approximately 1.0 million cy, any of the identified sites could be used; and for disposal 
volumes greater than approximately 1.0 million cy, a disposal site that has sufficient 
capacity to handle the necessary volume or a combination of two disposal sites would be 
used.      

Availability of Equipment, Materials, and Personnel:  As noted above, equipment, materials, 
and personnel necessary to construct, operate, monitor, and maintain an Upland Disposal 
Facility at any of the three potential locations are readily available.   

Ease of Conducting Additional Corrective Measures:  Although the facility components are 
not expected to fail, if it should be determined during routine OMM activities that the cap, 
liner, or leachate collection systems are not providing adequate containment, an 
assessment would be conducted to determine the need for and methods of repair.  The 
effort required would depend on the nature and extent of the deficiency.  As noted 
previously, it is currently anticipated that repairs could be made using labor and materials 
that are readily available.    

Ability to Monitor Effectiveness: The effectiveness of TD 3 at any of the three potential 
locations would be maintained over time through visual inspections and periodic 
groundwater and stormwater monitoring.  The standard approaches for monitoring the 
effectiveness of TD 3 are considered proven and readily available. 

9.3.8.2 Administrative Implementability 

The evaluation of the administrative implementability of TD 3 has included consideration of 
regulatory requirements, need for access agreements, and coordination with government 
agencies. 
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Regulatory Requirements:  Implementation of TD 3 would be an “on-site” activity for 
purposes of the permit exemption set forth in Section 121(e) of CERCLA and Paragraph 9.a 
of the CD.  As such, no federal, state, or local permits or approvals would be required.  
However, this alternative would be required to meet the substantive requirements of 
applicable regulations that are designated as ARARs (unless waived).  An evaluation of 
compliance with potential ARARs for construction and operation of an Upland Disposal 
Facility at the three potential locations is included in Tables T-3.a though T-3.i in Appendix 
C and was summarized in Section 9.3.4.    

Access:  GE is the current owner of the Rising Pond Site and has the right to acquire the 
Woods Pond and Forest Street sites.  Thus, GE has or can obtain the right to permanent 
access to each site to construct and operate an Upland Disposal Facility.  Upon site 
approval, it would be necessary for GE work with utility companies and other easement 
holders to ensure the appropriate site access to construct and operate the facility.   

Coordination with Agencies:  Both prior to and during implementation of TD 3 at any of the 
three potential locations, GE would need to coordinate with EPA, as well as state and local 
agencies to provide support with public/community outreach programs. 

9.3.9 Cost 

Estimated total costs to implement TD 3 have been calculated for each potential location, 
based on a range of disposal volumes.  These costs represent the range of estimated labor, 
equipment, and materials costs for the construction, operation, closure, and post-closure 
care of an Upland Disposal Facility for the minimum and maximum volume scenarios at 
each of the three identified sites.  The low-end volume is based on the combination of SED 
3 and FP 2 (combined 191,000 in situ cy) for all three potential locations.  The high-end 
volumes vary for the three sites based on the largest Upland Disposal Facility that can be 
constructed at each site and thus are not comparable – i.e., Forest Street Site’s capacity is 
approximately 1.0 million cy, Woods Pond Site’s capacity is 2.0 million cy, and Rising Pond 
Site’s capacity is 2.9 million cy (which is equivalent to the combined in situ volume for SED 
8 and FP 7).  The estimated costs differ for the three potential locations for an Upland 
Disposal Facility, as described below.  In addition, for each location, total estimated present 
worth costs were developed using a discount factor of 7%, an assumed overall duration 
ranging from 10 years (the estimated duration for SED 3 and FP 2)517 to 19, 29, or 52 years 

                                                      

517  Note that the minimum duration for determining present worth costs (10 years) is different from the 
shortest possible duration for implementing sediment and floodplain alternatives (5 years, as 
discussed above), because the former is the estimated duration for the alternatives that involve the 
lowest removal volume and thus comprise the basis for the lower-bound cost estimate (SED 3 and FP 
2).   
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(the estimated maximum durations of TD 3 for a disposal facility at the Forest Street, 
Woods Pond, and Rising Pond Sites, respectively, based on their disposal capacities), and 
a post-closure OMM period of 100 years.  More detailed information and assumptions 
underlying these cost estimates for each of the potential locations for an Upland Disposal 
Facility are included in Appendix Q.     

Cost Estimate for TD 3 at Woods Pond Site 

The total costs to implement TD 3 at the Woods Pond Site range from $42 M to $125 M 
(not including costs associated with sediment and floodplain soil removal activities), with 
the low end based on the combination of SED 3 and FP 2 (191,000 cy) and the high end 
based on a maximum capacity of approximately 2.0 million cy.  The capital costs (which 
include construction and closure of the Upland Disposal Facility) range from $17 M to $48 
M.  Annual operations costs estimated for the transport to and placement of sediments and 
soils in the Upland Disposal Facility range from $1.2 M to $1.9 M per year, resulting in total 
operations costs of approximately $9 M to $55 M.  The range of annual monitoring and 
maintenance costs assumed to be incurred after closure of the Upland Disposal Facility are 
approximately $250,000 to $361,000 per year, resulting in total post-closure monitoring and 
maintenance costs of approximately $16 M to $22 M.  The following summarizes the total 
costs estimated for implementation of TD 3 at the Woods Pond Site.   

TD 3 – Woods 
Pond Site 

Minimum Est. 
Cost 

Maximum Est. 
Cost1 

Description

Total Capital 
Cost 

$17 M $48  M Total cost for engineering, labor, 
equipment, materials associated 
with construction, and closure 

Total Operations 
Cost 

$9 M $55 M Total operations cost for placement 
of sediments and soils 

Total Post-Closure 
Monitoring and 
Maintenance Cost 

$16 M $22 M Total cost for performance of the 
100-year post-closure monitoring 
and maintenance program 

Total Cost for 
Alternative 

$42 M $125 M Total cost for TD 3 in 2010 dollars 

1 Maximum estimated cost is based on an Upland Disposal Facility with a maximum capacity of 2.0 million cy. 
 
The range of total estimated present worth cost (developed as described above) for 
implementation of TD 3 at the Woods Pond Site is approximately $21 M to $45 M.       
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Cost Estimate for TD 3 at Forest Street Site 

The total costs to implement TD 3 at the Forest Street Site range from $53 M to $141 M 
(not including costs associated with sediment and floodplain soil removal activities), with 
the low end based on the combination of SED 3 and FP 2 (191,000 cy) and the high end 
based on a maximum capacity of approximately 1.0 million cy.  The capital costs (which 
include construction and closure of the Upland Disposal Facility) range from $28 M to $84 
M.  Annual operations costs estimated for the transport to and placement of sediments and 
soils in the Upland Disposal Facility range from $1.2 M to $1.8 M per year, resulting in total 
operations costs of approximately $9 M to $34 M.  A range of annual monitoring and 
maintenance costs assumed to be incurred after closure of the Upland Disposal Facility are 
approximately $251,000 to $368,000 per year, resulting in total post-closure monitoring and 
maintenance costs of approximately $16 M to $23 M.  The following summarizes the total 
costs estimated for implementation of TD 3 at the Forest Street Site.   

TD 3 – Forest 
Street Site 

Minimum Est. 
Cost 

Maximum Est. 
Cost1 

Description

Total Capital 
Cost 

$28 M $84  M Total cost for engineering, labor, 
equipment, materials associated with 
construction, and closure 

Total Operations 
Cost 

$9 M $34 M Total operations cost for placement of 
sediments and soils 

Total Post-
Closure 
Monitoring and 
Maintenance 
Cost 

$16 M $23 M Total cost for performance of the 100-
year post-closure monitoring and 
maintenance program 

Total Cost for 
Alternative 

$53 M $141 M Total cost for TD 3 in 2010 dollars 

1 Maximum estimated cost is based on an Upland Disposal Facility with a maximum capacity of 1.0 million cy. 
 
The total range of estimated present worth cost (developed as described above) for 
implementation of TD 3 at the Forest Street Site is approximately $29 M to $68 M. 

Cost Estimate for TD 3 at Rising Pond Site 

The total costs to implement TD 3 at the Rising Pond Site range from $36 M to $201 M (not 
including costs associated with sediment and floodplain soil removal activities), with the 
low end based on the combination of SED 3 and FP 2 (191,000 cy) and the high end based 
on the combination of SED 8 and FP 7 (combined 2.9 million cy).  The capital costs 
associated with this range of estimated volumes (which include construction and closure of 
the Upland Disposal Facility) are $9.3 M to $67 M, as determined by the size of the Upland 
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Disposal Facility and associated appurtenances.  Annual operations costs estimated for the 
transport to and placement of sediments and soils in the Upland Disposal Facility range 
from $1.5 M to $2.7 M per year, resulting in total operations costs of approximately $11 M to 
$110 M.  Annual monitoring and maintenance costs assumed to be incurred after closure of 
the Upland Disposal Facility range from approximately $246,000 to $378,000 per year, 
resulting in total post-closure monitoring and maintenance costs of approximately $15 M to 
$24 M.  The following summarizes the total costs estimated for implementation of TD 3 at 
the Rising Pond Site.   

TD 3 – Rising 
Pond Site 

Minimum Est. 
Cost 

Maximum Est. 
Cost1 

Description

Total Capital 
Cost 

$9.5 M $67  M Total cost for engineering, labor, 
equipment, materials associated 
with construction, and closure 

Total Operations 
Cost 

$11 M $110 M Total operations cost for placement 
of sediments and soils 

Total Post-Closure 
Monitoring and 
Maintenance Cost 

$15 M $24 M Total cost for performance of the 
100-year post-closure monitoring 
and maintenance program 

Total Cost for 
Alternative 

$36 M $201 M Total cost for TD 3 in 2010 dollars 

1 Maximum estimated cost is based on an Upland Disposal Facility with a maximum capacity of 2.9 million cy. 
 
The range of total estimated present worth costs (developed as described above) for 
implementation of TD 3 at the Rising Pond Site is approximately $17 M to $49 M.   

9.3.10 Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 9.3.2, the evaluation of whether TD 3 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections. 

General Effectiveness:  As discussed in Section 9.3.5, implementing TD 3 at any of the 
three potential locations would provide long-term effectiveness by permanently isolating the 
PCB-containing sediments and soils in an Upland Disposal Facility with appropriate liner, 
cover, and leachate collection systems.  The materials placed in the facility would be 
isolated from underlying soils and groundwater and from surface receptors, which would 
prevent contact by human and ecological receptors with those materials.  OMM activities for 
the Upland Disposal Facility would be conducted to ensure the long-term stability of the 
facility.  In addition, access restrictions would prohibit interference with the facility or any 
change in land use and thus help maintain the long-term effectiveness of this alternative.   
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Compliance with ARARs:  As discussed in Section 9.3.4, review of the potential ARARs for 
TD 4 indicates that implementation of TD 4 at any of the identified locations would meet 
certain of those ARARs, provided that any necessary determinations are obtained from 
EPA (e.g., a risk-based determination under EPA’s TSCA regulations or, if necessary, a 
finding that there is no practicable alternative with less adverse impacts on wetlands or the 
aquatic ecosystem and that all practicable steps to minimize or mitigate such impacts would 
be employed).  However, there is a limited number of potential ARARs that may not be met 
– e.g., the MESA prohibition on a take of a state-listed species under the maximum 
configuration at the Rising Pond Site, and certain federal or state hazardous waste 
requirements in the highly unlikely event that the materials to be placed in the Upland 
Disposal Facility should be found to constitute hazardous waste.  If these requirements did 
apply and were considered ARARs, they would need to be waived as technically 
impracticable to meet or on some other ground.   

Human Health Protection:  An Upland Disposal Facility at any of the potential locations 
would provide protection of human receptors by permanently isolating the PCB-containing 
sediments and soils from those receptors.  Access and deed restrictions would be 
employed to limit use of the site, and long-term monitoring and maintenance would be 
conducted to protect against future releases of and exposures to the contained PCBs.  As 
such, TD 3 would provide protection of human health and would not be expected to cause 
long-term adverse impacts on human health. 

Environmental Protection: An Upland Disposal Facility would provide protection of 
ecological receptors by permanently isolating the PCB-containing sediments and soils from 
those receptors.  At the same time, implementation of TD 3 would result in the loss of the 
habitat within the footprint of the Upland Disposal Facility (plus adjacent areas for support 
facilities and transportation access).  Since the Upland Disposal Facility would be placed 
outside of the 500-year floodplain of the River and away from or with minimal impacts on 
wetlands, it would not impact such sensitive habitats.  The principal ecological impacts of 
interest would consist of the permanent loss of forested upland habitat in the area of the 
facility, with the consequent loss of the wildlife species that use that habitat.  The extent of 
that loss would vary depending on the selected location for the facility and the size of the 
facility, as discussed below.   

• At the Woods Pond Site, the minimum operational footprint of an Upland Disposal 
Facility would primarily affect disturbed land that is or was used for the long-term sand 
and gravel quarry operations (over 21 acres), with only a small amount of forested 
upland habitat (3.4 acres).  Thus, under this scenario, no significant long-term adverse 
ecological impacts would be expected.  The maximum operational footprint would affect 
a greater amount of upland forest habitat (21 acres), as well as a 0.4-acre shrub 
swamp, where the clearing would have long-term negative impacts on the ability of 
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those areas to support wildlife.  However, even under this scenario, the majority of the 
affected area (38 acres) consists of previously disturbed land for the sand and gravel 
quarry operations, and the impacted forest and shrub swamp habitats would constitute 
only very small portions of those overall habitats in and near the Rest of River area.    

• At the Forest Street Site, the operational footprint of an Upland Disposal Facility would 
affect a larger amount of upland forest habitat – 41 to 93 acres.  Such impacts would 
represent a substantial encroachment into existing areas of contiguous forested habitat, 
and would have negative impacts on the capacity of the forested area to support interior 
forest wildlife species, with the extent of those impacts dependent on the size of the 
facility.  On the other hand, these impacts would be localized to the area of the Upland 
Disposal Facility, rather than extending throughout the Rest of River area.   

• At the Rising Pond Site, the operational footprint of an Upland Disposal Facility would 
affect 27 to 80 acres of upland forest habitat (as well as a 0.5-acre forested wetland 
under the maximum operational footprint).  Again, this clearing would have negative 
impacts on the capacity of the forested area to support forest wildlife species (with the 
extent of those impacts dependent on the size of the facility).  Further, since the 
affected forested area is situated along the Housatonic River corridor, the clearing 
would fragment the forested corridor in that area.  In addition, the maximum operational 
footprint at this site would affect a portion of mapped Priority Habitat for the state-listed 
wood turtle. Again, however, these impacts would be localized to the area of the 
disposal facility, rather than extending throughout the Rest of River.  

Summary:  Based on the above considerations, it is concluded that implementation of TD 3 
at any of the potential locations would provide overall protection of human health and the 
environment. 

9.4 Evaluation of Chemical Extraction (TD 4) 

9.4.1 Description of Alternative  

TD 4 involves treatment of the removed sediments and soils by chemical extraction.  In 
general terms, chemical extraction is the process of mixing an extraction fluid/solvent with 
removed sediment and soil, so that PCBs in the sediment or soil are preferentially 
transferred into the extraction fluid.  The resulting PCB-containing fluid is then treated or 
disposed of.  The specific extraction fluid and the equipment and processes used to 
separate the extraction fluid from the treated sediment or soil vary and are vendor-specific.  
Although several vendors have historically developed and used various solvents and 
equipment with varying degrees of success, no commercially available chemical extraction 
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processes for extracting PCBs from soils and sediments comparable to those from the Rest 
of River have been identified.   

At EPA’s request, a bench-scale study of chemical extraction was performed to more fully 
evaluate this alternative in the CMS.  The BioGenesisSM Soil Washing process was selected 
as the representative chemical extraction treatment technology, and a bench-scale study of 
this process was conducted in accordance with a work plan approved by EPA on July 31, 
2007.  The study was conducted during October and November 2007 using sediments and 
floodplain soils from the Rest of River area.  A detailed description of the bench-scale study 
and its findings is provided in the Bench-Scale Treatability Study Report included as 
Appendix O to this CMS Report.   

Section 9.4.1.1 describes the overall remedial approach based on the assumption that the 
BioGenesisSM process would be used for chemical extraction if TD 4 were implemented.  
Section 9.4.1.2 then describes the results of the bench-scale study of the BioGenesisSM 
process, as well as some implications for the use of that process at this site.   

9.4.1.1 General Remedial Approach 

This section summarizes the general remedial approach for implementation of TD 4, based 
on the assumption that the BioGenesisSM process would be used.  It should be noted that 
while details on facility configuration, construction, operation, and disposal are provided in 
this description for purposes of the evaluations in this Revised CMS Report, the specific 
methods and facility components for implementation of this alternative would be determined 
during the design process based on engineering considerations and site conditions. 

Site Selection, Procurement, and Preparation:  The first step in implementing TD 4 would 
be to select a site on which to construct the treatment facility.  GE has identified such a site 
on GE-owned property along New Lenox Road (known as the former DeVos property).  For 
purposes of this Revised CMS Report, it has been assumed that a chemical extraction unit 
with support areas (staging areas and access roads) would require approximately 5 acres.  
A potential 5-acre area within the above-referenced GE property is shown on Figure 9-13.  
While this area is located within the 100-year floodplain and, in part, within 200 feet of the 
River, it is outside the 1 mg/kg PCB isopleth and is also situated outside the 20-acre area 
on this property that is currently subject to an Agricultural Preservation Restriction.  
However, based on review of Massachusetts GIS wetlands mapping, the 5-acre area 
identified for this facility contains a small wetland, and the access road to this area from 
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New Lenox Road would cross an additional wetland.518  In addition, as also shown on 
Figure 9-13, the area identified for this facility, like virtually all the floodplain within the PSA 
between the Confluence and Woods Pond Dam, is located within areas that have been 
designated by the NHESP of the MDFW as Priority Habitats and Estimated Habitats of 
state-listed species.    

Site preparation activities would include clearing, grubbing, and the construction of site 
infrastructure.  For purposes of the CMS, it has been assumed that this would include 
construction of an approximately 30,000-square-foot (sf) building to house the chemical 
extraction and water treatment facilities.  For the purposes of the Revised CMS Report, it 
has been assumed that a treatment facility capable of treating 20 to 40 cy per hour 
(depending on the combined size of the selected sediment and floodplain alternatives) 
would be constructed for the processing of material.  Additional facilities would include 
access roads and materials staging areas.  Although most of these would already be in 
place as a component of the sediment and floodplain alternatives, the space for the building 
and additional staging area to manage both untreated and treated materials would be in 
addition to that needed for the selected sediment or floodplain alternatives.    

Treatment Process:  Once the facilities are in place, dredged/excavated materials would be 
transported to the treatment facility and staged for processing.  The BioGenesisSM 
Soil/Sediment Washing Technology is a patented process, which uses impact forces and 
proprietary chemicals to remove organic and inorganic contamination from soil and 
sediment particles.  The technology is designed to treat both coarse-grained (sand- and 
gravel-sized) and fine-grained (silt- and clay-sized) materials. The BioGenesisSM 
Soil/Sediment Washing Technology would involve a total of nine individual steps.  A 
schematic diagram of the BioGenesisSM Soil/Sediment Washing Process is presented on 
Figure 2-1 in the BioGenesis’ Report included in Appendix O.  The steps involved in this 
process are described in detail in that report and summarized briefly below.     

1. Soil/Sediment Preparation – The initial step in the process involves preparation of the 
removed soil and sediment, screening of those materials, and storage of fine-grained 
materials before processing.  Rocks and debris are removed, rinsed, and recycled or 
appropriately disposed.  Coarse sand and gravel (> 1 mm) are separated from the fine-
grained solids (< 1 mm) for treatment. 

 

                                                      

518  As discussed further in Section 9.4.4, it is unknown whether these wetlands would meet the 
jurisdictional prerequisites for regulation under certain federal and state regulations such as those 
under the Clean Water Act.  This issue would be investigated during design.  
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2. Attrition Scrubbing/Aeration – In this step, the coarse sands and gravels are treated 
using proprietary washing chemicals to reduce the affinity between the contaminants 
and the soil/sediment particles in an attrition scrubber.  Aeration/flotation is then used to 
separate the lighter fine-grained silts/clays and the organic material from the washed 
coarse sand and gravel. 

 
3. Bulk Organics Removal – In this step, the fine-grained solids (< 1 mm) from Step 1 and 

the wash water (containing silts, clays and organic material) from Step 2 are processed 
through a two-stage preprocessing step.  The soil/sediment slurry is subjected to high-
pressure water and then pumped to a series of hydrocyclones to concentrate the 
soil/sediment particles and remove the light naturally occurring organic material.  At the 
end of this step, a significant portion of the naturally occurring organic material is 
removed from the system in an aqueous phase and the clumped soil/sediment particles 
are disaggregated. 

 
4. Chemical Addition and Mixing - Next, proprietary chemicals (surfactants and 

defoamers) are added to the concentrated soil/sediment slurry, which is then pumped 
to a second preprocessor unit that utilizes high-pressure water to mix the washing 
chemicals with the soil/sediment particles and prepare them for Step 5. 

   
5. Application of Collision Impact Forces – In this step, the soil/sediment slurry from Step 4 

is pumped to the collision chamber where high-pressure water is used to create impact 
forces to strip the biofilm layer and adsorbed contaminants from the individual 
solid/sediment particles.  At the end of this step, contaminants that were adsorbed to 
the individual solid particles, as well as the naturally occurring organic material and 
biofilm, are transferred to the aqueous phase. 

 
6. Organic Contaminant Oxidation – In this step, hydrogen peroxide, a strong oxidizing 

agent, is added to the sediment slurry upstream of a cavitation/oxidation unit.  In this 
unit, air bubbles created in the slurry implode and enhance the ability of hydrogen 
peroxide to oxidize and potentially destroy organic contaminants. 

 
7. Solid/Liquid Separation – The solid/liquid separation step includes several devices 

(screens, hydrocyclones, and a centrifuge) operated in series to separate the solids into 
fractions with decreasing grain sizes.  The treated soil/sediment solids separated from 
the aqueous phase are then temporarily stockpiled. 

 
8.  Wastewater Treatment – The liquid fraction from Step 7 contains inorganic and organic 

contaminants, naturally occurring organic material, and residual fine-grained 
soil/sediment particles containing elevated PCB concentrations.  In Step 8, standard 
wastewater treatment processes are used to treat the contaminants in this wastewater 
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prior to discharge (if allowed under an applicable NPDES permit or other appropriate 
authorization) or disposal at a permitted off-site facility.  Specifically, an appropriately 
sized thickener or other removal system for very fine-grained particles, capable of 
handling perhaps 50% of the total sediment plant feed, would need to be added. The 
water treatment sludge from this process must be disposed of. 

 
9. Preparation for Disposition of Treated Solids – In this step, the coarse-grained treated 

solids from Step 2 (Attrition Scrubbing/Aeration) and the fine-grained solids from Step 7 
(Solid/Liquid Separation) are re-combined into the treated soil/sediment.  The treated 
soil/sediment retains some of the physical characteristics of the untreated soil/sediment 
(i.e., grain size distribution, mineralogy, etc.) without the naturally occurring organic 
material and contaminants.  The ultimate disposition of the treated sediment/soil is 
dependent on the residual concentration of the material and regulatory requirements.  
(The implications of the bench-scale treatability study for disposition of this material are 
discussed in Section 9.4.1.2.)  

 
For purposes of this Revised CMS Report, this alternative has been evaluated for the range 
of potential volumes of sediments and floodplain soils that could be removed from the River 
and floodplain under the array of sediment and floodplain soil alternatives discussed in 
Sections 6 and 7.  Specifically, this range extends from a low of 191,000 in situ cy, based 
on a combination of SED 3 and FP 2 to a high of 2.9 million in situ cy, based on a 
combination of SED 8 and FP 7.  The assumed duration for implementation of TD 4 
consists of a range from the shortest to the longest – specifically, from 5 years (for the 
shortest-duration sediment alternative, SED 10) to 52 years (for the longest-duration 
alternative, SED 8), assuming that any floodplain remediation could be implemented within 
these same time periods.519 

Restoration:  Under TD 4, following completion of treatment operations, facility structures, 
staging areas, and access roads would be removed, and areas disturbed by the 
construction activities would be restored, to the extent practicable.  The treatment system 

                                                      

519  Note that the combination of sediment and floodplain alternatives with the shortest duration (SED 
10 and FP 9) is not the same as the combination with the smallest volume (SED 3 and FP 2).  For the 
evaluations in this section that are based on removal volumes, the latter combination is used as the 
basis for the lower end of the range.  In addition, quantitative evaluations that assess active treatment 
or disposal operations (e.g., truck trips, traffic accident risks, risks to workers) are based on the 
assumed years of operation, rather than overall duration.  The years of operation represent the 
number of years during which materials removed from the River and floodplain would be actively 
transported to and treated at the chemical extraction facility (i.e., excluding years when the only 
activities being conducted under the sediment and floodplain alternatives would be capping, 
backfilling, or restoration activities).  For TD 4, the assumed years of operation range from 
approximately 8 years based on SED 3 and FP 2 (the smallest-volume combination) to approximately 
40 years based on SED 8 and FP 7. 
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itself would be decontaminated, dismantled, and transported off site.  Any fill material 
brought onto the site to support the facilities would be removed, and surface soils would be 
restored by tilling and scarification.  An appropriate grassland seed mix would be sown and 
established over the disturbed area.  

Post-Treatment Monitoring and Maintenance:  Following restoration of the disturbed areas, 
monitoring and maintenance of the restored areas would be conducted.  For purposes of 
this Revised CMS Report, it is assumed that this monitoring and maintenance would be 
conducted for 5 years following completion of restoration.   

9.4.1.2 Bench-Scale Treatability Study 

Bench-scale testing was performed to further evaluate the potential for chemical extraction 
to be used as a treatment for sediments and soils from the Rest of River, as requested by 
EPA.  The BioGenesisSM Soil and Sediment Washing Process (BioGenesis process) was 
selected as the representative chemical extraction treatment technology, and a bench-scale 
study of this process was conducted in October and November 2007 in accordance with a 
work plan developed by BioGenesis and approved by EPA on July 31, 2007.  A detailed 
description of the testing and results is included in the BioGenesis Report included as 
Appendix O.  An additional analysis of the data from this study, including a more detailed 
analysis of the potential for reuse of material treated by this process as backfill in the River 
or floodplain, has been conducted and is presented in Appendix P.  A summary of the 
bench-scale testing and the additional analysis is provided here, and key findings as they 
pertain to the CMS evaluation are discussed, where relevant, under the individual 
evaluation criteria in the following sections.   

Bench-scale testing was performed using the BioGenesisSM process on three types of 
representative materials from the River and floodplain: 

• Coarse-grained sediment (TS-SED-A) – Sediment collected from the beginning of 
Reach 5A, with PCB concentrations ranging from 63 to 80 mg/kg.  TS-SED-A contained 
23% gravel, 72.8% sand, and 4.2% silt and clay. 

• Fine-grained sediment (TS-SED-B) – Sediment collected from the eastern shore of the 
headwaters of Woods Pond (Reach 6), with PCB concentrations ranging from 110 to 
180 mg/kg.  TS-SED-B contained 0.2% gravel, 14.1% sand, 67.6% silt and 18.1% clay.  

• Fine-grained soils (TS-SO-A) – Soils collected from the floodplain of the River south of 
New Lenox Road, with PCB concentrations ranging from 45 to 55 mg/kg.  TS-SO-A 
contained 0.1% gravel, 24.0% sand, 55.1% silt, and 20.8% clay.  
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As part of the bench-scale study, BioGenesis performed jar tests and optimization tests on 
TS-SED-A, TS-SED-B, and TS-SO-A in accordance with the Work Plan.  Certain process 
steps described in Section 9.4.1.1 above were omitted by BioGenesis for the TS-SED-B 
and TS-SO-A during the bench-scale study to better accommodate the various material 
types. 

In general, each material was tested three times using the optimized proportions of 
reagents and conditions determined from their respective jar tests.  However, for TS-SED-
A, material greater than 425 microns was processed once through the system and for TS-
SED-B and TS-SO-A material greater than 850 microns was screened out as a waste.  
After the first treatment cycle, treated solids from the Solid/Liquid Separation step were 
recombined and processed two additional times and analyzed, and the mass balance 
calculations were repeated to evaluate the extent of any reductions in PCB concentrations 
associated with multiple processing cycles.  Samples were collected before and after 
various steps of the process.  Samples of wastewater were also collected following 
treatment activities.  Samples were analyzed for PCB Aroclors and certain samples were 
also analyzed for PCB congeners and dioxins and furans.  Samples were also collected and 
analyzed for grain size, TOC, TSS, and total dissolved solids (TDS) to provide additional 
information on the process.   

The results of the bench-scale testing are presented in Tables 4-1 through 4-3 of the 
BioGenesis Report (provided as Appendix O).  In summary, they show the following:   

• In the fine-grained sediment (TS-SED-B), initial concentrations ranged from 110 to 180 
mg/kg.  The treated sediment was sampled in two grain size fractions.  PCB 
concentrations in those treated sediments after the first treatment cycle were in the 
range of 16 to 21 mg/kg and 9 to 60 mg/kg, respectively, with overall weighted 
averages of 12 to 48 mg/kg in the combined material.  Somewhat lower concentrations 
were obtained after additional treatment cycles, with overall weighted average PCB 
concentrations after the third treatment cycle of 11 to 18 mg/kg.  

• In the fine-grained floodplain soil (TS-SO-A), initial concentrations ranged from 45 to 55 
mg/kg.  The treated soil was sampled in two grain size fractions.  PCB concentrations in 
those treated soils after the first treatment cycle were in the range of 5 to 7 mg/kg and 7 
to 44 mg/kg, respectively, with overall weighted averages of 7 to 19 mg/kg in the 
combined material.  Somewhat lower concentrations were obtained after additional 
treatment cycles, with overall weighted average PCB concentrations after the third 
treatment cycle of 4 to 8 mg/kg.  
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• In the coarse-grained sediment (TS-SED-A), initial concentrations ranged from 63 to 80 
mg/kg.  The treated sediment was sampled in five grain size fractions.  PCB 
concentrations in the treated sediments after the first treatment cycle were lower in the 
larger grain-size material (< 1 mg/kg to 2.8 mg/kg in the two largest grain-size fractions 
[> 425 microns]), intermediate in the intermediate grain-size fraction (~ 40 to 50 mg/kg), 
and highest in the two smallest grain-size fractions (55 to 143 mg/kg); and the overall 
weighted averages in the combined material ranged from 13 to 30 mg/kg.  Lower 
concentrations were obtained after additional treatment cycles, with the overall 
weighted average PCB concentrations after the third treatment cycle ranging from 5 to 
22 mg/kg.  The material greater than 425 microns was only treated once, but was 
included in the calculations of the weighted concentration of all the treated sediment for 
the second and third treatment cycles to provide a complete data set for the purposes 
of calculating a final weighted average concentration for each treatment  cycle.   

EPA collected split samples of untreated and treated materials for PCB Aroclor analysis.  
As noted in Appendix O, the EPA split sample data correlated fairly well with the original 
sample results. 

Selected samples were also analyzed for PCB congeners as well as dioxins and furans.  
On a sample-by-sample basis, the concentrations of total PCB congeners were comparable 
to the total PCB Aroclor concentrations.  The concentrations of dioxins/furans and PCBs 
were generally lower in treated materials than in untreated materials.  These data suggest 
that the process does not create dioxins or furans; however, as noted below, insufficient 
data were collected to provide definitive mass balance information for these compounds.   

An evaluation of the effectiveness of the BioGenesis process, and especially of multiple 
treatment cycles using that process, is complicated by the loss of solids observed during 
the bench-scale testing, which resulted in a failure to complete a mass balance.  A total of 
11% to 40% of the initial mass was unaccounted for following the first treatment cycle and 
23% to 60% of the solids were unaccounted for after three treatment cycles.  The inability to 
achieve closure to the mass balance makes it difficult to fully understand the mechanism for 
treatment and, therefore, to evaluate effectiveness.  BioGenesis has stated that the poor 
mass balance is attributable to the batch sequence process used for bench-scale testing.  
The limitations of the bench-scale equipment with regard to completing mass balance 
constitute one of the concerns raised in available literature for bench-scale studies 
performed by BioGenesis at other sites (see Appendix P, Section 4).  Significant amounts of 
aqueous mixture and fine-grained particulate material remained in the equipment and piping 
between each piece of equipment used in the bench-scale process.  Subsequent cleaning 
and rinsing of the lines between each run effectively removed these materials and 
prevented cross-contamination between runs.  Because this rinse water was not 
representative of the treatment process, it was not analyzed and was disposed of 
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separately.  Therefore, the amount of solids and the PCBs associated with those solids 
could not be determined at bench scale.  This would not be expected at full scale, since 
equipment would be operated in a continuous mode rather than in batch mode.      

Examination of the data suggests that the effectiveness of the process may be largely a 
function of the removal of solids – specifically, how much of the higher-concentration, finer-
grained material is removed from the material during successive treatment cycles – rather 
than dissolution-based removal of PCBs.  If this is the case, additional treatment cycles 
would simply continue to remove more solids (which would be transferred to the 
wastewater), rather than reduce the PCB concentrations of the remaining solids.  This 
possibility is consistent with the observation that the treated materials with the lowest 
concentrations (apart from the largest size fraction) did not show significant reductions in 
PCB concentrations between the second and third treatment cycles, indicating that 
additional treatment would not reduce concentrations further.  

To allow treated materials to be reused as backfill, it is expected that the treatment process 
would have to reliably and consistently achieve PCB levels below 1 or 2 mg/kg in the 
materials, and even these concentrations may not be low enough to allow reuse in some 
areas, notably in the river bed.  Indeed, to the best of our knowledge, EPA has not 
permitted the use of PCB-containing treated material as replacement fill for river sediments.  
Data from the bench-scale study show that the BioGenesis process will only treat material 
to certain plateau levels and that these plateau levels do not approach 2 mg/kg.     

Based on the results discussed above, the BioGenesisSM process did not reduce the PCB 
concentrations in the site-specific materials to an extent that would allow on-site reuse of 
the material.  In general, the process was able to reduce the weighted average PCB 
concentrations in the combined treated solids materials to concentrations that ranged from 
7 to 48 mg/kg after one treatment cycle.  However, the individual results from the various 
outputs, and particularly the smaller grain-size fractions for the coarse-grained sediment, 
did not achieve these relatively low concentrations at bench scale.  The disposal location(s) 
for treated materials from the BioGenesisSM process that are not suitable for reuse following 
treatment would depend on a number of factors.  For soils and sediments that contained 
initial PCB concentrations at or above 50 mg/kg prior to treatment, the ability to dispose of 
the treated material in a solid waste (non-TSCA-permitted) landfill would require an EPA 
determination that such disposal would satisfy the substantive requirements of EPA’s TSCA 
regulations for a risk-based approval (40 CFR § 761.61(c)) (hereafter referred to as a “risk-
based TSCA determination”).  Given that the BioGenesisSM process reduced the weighted 
average PCB concentrations in the combined solid materials to less than 50 mg/kg, it is 
possible that such a risk-based determination could be obtained for some or all of those 
materials.  If such a determination is obtained, and assuming that the materials would not 
constitute hazardous waste under RCRA, the treated materials could be transported to a 
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permitted solid waste disposal facility.  One possible location for disposal of such chemically 
treated material from the Site could be Waste Management LLC’s High Acres Landfill 
located in New York.  Possible locations for disposal in Massachusetts, which would require 
prior approval by the MDEP and the disposal facility, could include the Fitchburg-
Westminster, Southbridge, and Bourne Landfills.  (Treated materials containing PCBs less 
than 2 mg/kg could be reused at these Massachusetts landfills per MDEP COMM-94-007 
and COMM-97-001.)  Other potential locations would be evaluated during design.  Treated 
material for which such a risk-based determination is not obtained from EPA would be 
required to be disposed of at a TSCA-permitted landfill.  One possible location for disposal 
of TSCA-regulated material could be Waste Management LLC’s Model City Landfill located 
in New York.  Other potential locations would be evaluated during design.  For the purposes 
of this Revised CMS Report, it has been assumed that all the treated solid materials could 
be transported to and disposed of in an off-site non-TSCA solid waste landfill in accordance 
with a risk-based determination from EPA. 

In addition to disposing of the treated material, it would be necessary to dispose of the PCB-
containing sludge resulting from the wastewater treatment process described above.  Since 
this PCB-containing sludge would most likely contain PCBs at concentrations over 50 
mg/kg, it has been assumed that that material would need to be transported to and 
disposed of at a TSCA-permitted disposal facility.    

9.4.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 9.1.2, the evaluation of whether a treatment/disposal alternative 
would provide overall human health and environmental protection relies heavily on the 
evaluations under several other Permit criteria – notably, long-term effectiveness and 
permanence (including long-term adverse impacts), short-term effectiveness, and 
compliance with ARARs.  For that reason, the evaluation of whether TD 4 would be 
protective of human health and the environment is presented at the end of Section 9.4 so 
that it can take account of the evaluations under those other criteria. 

9.4.3 Control of Sources of Releases 

The chemical extraction process itself would not control sources of releases.  However, as 
noted above, it is assumed that the treated PCB-containing sediments and soils would be 
transported to an off-site permitted landfill for disposal.  Such disposal would effectively 
eliminate the potential for those PCB-containing materials to be released and transported 
within the River or onto the floodplain.  Once placed in an off-site landfill and covered, the 
material would be permanently isolated from the environment.  In the event that such 
material should be inadvertently released (e.g., from a spill during transport), it would have 
a lower PCB concentration that it would have if the material had not been treated. 
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In addition, the wastewater generated by the treatment process would be treated using 
conventional methods prior to discharge, and the sludge from that treatment process would 
be transported off-site for disposal, which would prevent future releases of that material 
(unless there were a spill during transport).  

9.4.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for TD 4 in accordance with directions from EPA are 
listed in Tables T-4.a through T-4.c in Appendix C.  No chemical-specific ARARs have been 
identified for TD 4, although several guidances to be considered are listed in Table T-4.a.   

The potential location-specific and action-specific ARARs for TD 4 are listed in Tables T-4.b 
and T-4.c.520  Review of those ARARs indicates that TD 4 could be designed and 
implemented to achieve certain of those ARARs, but that there are some potential ARARs 
that would require a specific EPA approval or finding or would not be met.  These include 
the following:     

• There are no specific TSCA regulations relating to chemical treatment of PCB-
containing wastes.  Hence, it would likely be necessary to obtain EPA’s determination 
that the chemical extraction process meets the substantive criteria for a risk-based 
approval under 40 CFR § 761.61(c).  (In addition, although requirements relating to off-
site disposal are not ARARs, it should be noted, as mentioned above, that a risk-based 
TSCA determination from EPA would be needed to allow disposal of treated materials 
that originally contained PCBs > 50 mg/kg in a non-TSCA landfill.)   

• It is uncertain whether the small wetlands that would be affected by the construction 
and operation of a chemical treatment facility at the identified site (as described in 
Section 9.4.1.1) would constitute “waters of the United States” under EPA’s and the 
Corps of Engineers’ Section 404 regulations (40 CFR Part 230, 33 CFR Parts 320-
323), as well as the Massachusetts water quality certification regulations (314 CMR 
9.06), governing discharges of dredged or fill material into such waters (314 CMR 9.06).  
That issue would be investigated during design.  If they do (and if these regulations are 
ARARs), these regulations would require that there be no practicable alternative with 
less adverse impact on the wetlands.  In that case, EPA would have to find that there is 
no such practicable alternative to the selected location for the treatment facility or to 
waive these requirements under CERCLA and the NCP.  In addition, the 

                                                      

520  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
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Massachusetts water quality certification regulations prohibit discharges that would 
adversely affect the Estimated Habitat of state-listed wildlife species.  Since the 
treatment facility would be located within such habitat, that prohibition would not be met.  
Thus, EPA would need to waive that prohibition as technically impracticable to meet or 
on some other ground. 

• It is also uncertain whether these wetlands would meet the definition of wetlands under 
the federal Executive Order for Wetlands Protection (E.O. 1190).  If so (and if that order 
constitutes an ARAR), EPA would need to find, as required by that order, that there is 
no practicable alternative and that the project includes all practicable measures to 
minimize harm to wetlands, or else would need to waive those requirements.  Similarly, 
if the federal Executive Order for Floodplain Management (E.O. 11988) constitutes an 
ARAR, EPA would need to find, as required by that order, that there is no practical 
alternative that would avoid impacts on the floodplain, or else waive that requirement.     

• The Massachusetts Wetlands Protection Act regulations likewise require that there be 
no practicable alternative that would be less damaging to resource areas (310 CMR 
10.53(3)(q)).  Thus, if those regulations constitute an ARAR, EPA would have to find 
that there is no such practicable alternative, or else waive that requirement.  
Additionally, implementation of TD 4 at the former DeVos property would not meet the 
requirement of those regulations that implementation of the project not affect the 
Estimated Habitat of state-listed wildlife species (310 CMR 10.59).  Accordingly, if that 
requirement constitutes an ARAR, EPA would need to waive it as technically 
impracticable to meet or on some other ground.521 

• Implementation of TD 4 at the former DeVos property would also not meet the 
requirement of MESA and its implementing regulations (310 CMR 10.23) that a project 
not result in a “take” of a state-listed species.522  Thus, if that requirement constitutes an 
ARAR, EPA would need to waive it as technically impracticable to meet or on some 
other ground.  

                                                      

521  In addition, in the event that the implementation of TD 4 were not considered a “limited project” 
under 310 CMR 10.53(3)(q), it might not meet some of the other applicable requirements of the 
Massachusetts Wetland Protection Act regulations – e.g., the requirement to maintain a 100-foot-wide 
area of undisturbed vegetation along the river in a Riverfront Area (subject to certain exceptions). 
522  The MESA evaluations in Appendix L indicate that implementation of TD 4 at the identified location 
would involve a take of at least three state-listed species.  The MESA regulations contain a provision 
authorizing the Director of the MDFW to permit a take of a state-listed species under certain conditions 
(321 CMR 10.23).  However, as discussed in Section 5.4, this provision does not constitute an ARAR 
for the Rest of River remedial action. 
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In addition to these requirements, as previously noted for TD 1, TD 2, and TD 3, it is not 
anticipated that the removed sediments and floodplain soils would constitute characteristic 
hazardous waste under RCRA and comparable state regulations.  However, representative 
TCLP testing would be conducted to confirm that.  In the unlikely event that any particular 
sediments or soils that would be subject to treatment should be determined to constitute 
such hazardous waste, it is anticipated that the facility components used for such waste 
would meet the substantive requirements of EPA’s hazardous waste regulations under 
RCRA.  With respect to state requirements, the treatment facility may be exempt from the 
Massachusetts hazardous waste regulations.523  However, if it were determined that that 
exemption is not applicable, the facility at the identified location could not feasibly meet 
certain location standards set forth in those regulations for hazardous waste 
treatment/storage facilities (e.g., the requirements that waste piles used for such storage 
not be located within the 500-year floodplain and that there be a 200-foot buffer to the 
fenceline [310 CMR 30.701(6), 30.705(3)]), and might not meet certain design requirements 
of those regulations (e.g., the requirement that the waste pile liner must be at least 4 feet 
above the probable high groundwater table [310 CMR 30.641(1)(a)]).   

If TD 4 were selected, GE would first determine whether any sediments or soils that would 
be subject to treatment would constitute hazardous waste.  If so, GE would resolve with 
EPA the applicability of the state hazardous waste regulations to the treatment facility at the 
location selected for that facility.  If such requirements were deemed applicable, GE would 
evaluate the available options, including:  (a) exploring with EPA a waiver of any 
requirements that would be technically impracticable to meet; or (b) segregating such waste 
and disposing of it separately off-site.524 

9.4.5 Long-Term Reliability and Effectiveness 

An assessment of long-term reliability and effectiveness of TD 4 has included an evaluation 
of the magnitude of residual risk associated with implementation of the alternative, the 
adequacy and reliability of the alternative, and any potential long-term adverse impacts 
associated with the alternative on human health or the environment.   

                                                      

523  The MCP provides that the on-site treatment of hazardous waste as part of a remedial action 
under the MCP is exempt from the State’s hazardous waste regulations unless the MDEP determines 
that compliance with those regulations is required (310 CMR 40.0033(5)). 
524   In addition, if the treated material were found to constitute hazardous waste, it would need to be 
sent to a facility authorized to receive and dispose of such waste. 
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9.4.5.1 Magnitude of Residual Risk 

As discussed previously, the bench-scale results of the BioGenesisSM process indicate that 
the weighted average concentrations of PCBs in the combined treated solids materials 
would be reduced to concentrations that could range from 7 to 48 mg/kg.  The treated 
materials would then be disposed of in an off-site landfill.  For those materials which contain 
PCBs at or above 50 mg/kg prior to treatment, a risk-based TSCA determination from EPA 
would be required to dispose of those materials in a permitted solid waste (non-TSCA) 
landfill.  As required by the regulations governing the landfills, the materials in the off-site 
permitted landfills would be isolated from underlying soils and groundwater and from 
surface receptors, which would prevent exposure by human and ecological receptors to 
those materials.  

Minimal residual risks are anticipated in the location where the chemical extraction process 
is constructed and operated, since all operations would be performed within secured areas, 
and the staging areas and any residual PCBs associated with the operations would be 
removed following completion of the chemical extraction operations.  

9.4.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of TD 4 has included an assessment of the 
factors discussed below.  In this regard, it should be noted that this evaluation focuses 
primarily on the BioGenesisSM process (the process selected to represent the chemical 
extraction process option in the CMS), largely based on the results from the bench-scale 
study using Rest of River sediments and soils.   

Use of Technology under Similar Conditions 

The use of chemical extraction for the treatment of PCBs in sediments and soils has not 
been demonstrated at full scale under conditions that could be considered typical of the 
sediment and floodplain alternative volumes or PCB concentrations present in the River.  A 
full-scale demonstration using the BioGenesisSM process at 40 cy/hr was completed using 
approximately 15,000 cy of sediment from NY/NJ Harbor and the Lower Passaic River 
(BioGenesis and MWH, 2009).  That project, however, was not focused specifically on 
reducing concentrations of PCBs, and the PCB concentrations in sediments ranged from 
0.044 to 0.52 mg/kg prior to treatment and from 0.049 to 0.385 mg/kg after treatment.  
The BioGenesisSM process was also reportedly used at the BASF Chemical Site in Kearny, 
New Jersey, to process 19,000 cy of soil containing phthalates and PCBs at a processing 
rate of 10 tons/hr (Sontag, pers. comm., 2008).  The PCB concentrations in soil ranged 
from 10 to 27 mg/kg before treatment and less than 0.49 mg/kg after treatment.  The 
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treated soil was placed on-site and the wastewater was treated on-site and then sent to a 
local publicly owned treatment works (POTW).   

In addition to the BioGenesisSM process, other chemical extraction systems have been 
developed and used on other projects; however, most are no longer commercially available.  
These processes are somewhat different from the BioGenesisSM process in that they use 
organic solvents to extract the contaminants rather than the aqueous surfactants used in 
the BioGenesisSM process.  Also, as noted in the following examples of other chemical 
extraction processes, the volumes were relatively small and the concentrations were, in 
some cases, low.  Ex situ chemical treatment was applied at the Sparrevohn Long Range 
Radar Station Site (AK), where solvent extraction was used to reduce average PCB 
concentrations from 80 mg/kg in the untreated soils to 3.27 mg/kg in the treated soil (EPA, 
1998a).  Terra Kleen Response Group treated a total of 288 cy of stockpiled soil in 85-cy 
batches using solvent extraction in lined treatment cells.  The solvent was reclaimed and 
burned on site (EPA, 1998a).  Full-scale demonstration of chemical extraction using 
B.E.S.T. Solvent Technology for sludge impacted with PCBs was also conducted at the 
General Refining, Inc. Superfund site (EPA, 1993).  The PCB concentrations in the 3,700 
tons of sludge were reportedly reduced by approximately 99%; however, the initial 
concentrations in the untreated sludge ranged up to only approximately 14 mg/kg.  The 
Springfield Township Superfund Site reportedly successfully remediated more than 12,000 
tons of PCB-impacted soil with concentrations greater than 50 mg/kg by implementing a 
chemical extraction treatment (vendor ART International, Inc.) (EPA, 2004d).  The final 
cleanup goal for the site was 1 mg/kg PCBs in soil and it does not appear from site 
documents that all of the treated soil met this goal; however, treated soils containing 
residual levels up to 5 mg/kg of PCBs were backfilled into the excavation areas and 
covered with a 1-foot thick layer of clean soil and re-vegetated (EPA, 2004d).   

Overall Effectiveness and Reliability  

While chemical extraction has been used in the past at various sites using the specific 
processes that have been described above, these processes are not in commercial 
operation in the United States or have not been applied under circumstances similar to the 
size, sediment characteristics, or concentration levels found in the River.  For most projects, 
the volumes of PCB-impacted soils and/or sediments have been relatively small and the 
duration of the treatment operation has been relatively short.  Thus, there is no precedent 
for the use of chemical extraction for a project of the size or duration, and with the range of 
PCB concentrations, that would be involved at the Rest of River.  This creates uncertainties 
as to the long-term reliability of a full-scale system for this site.   

One of the challenges posed by the use of chemical extraction, especially processes that 
use organic solvents, has been the potentially toxic, carcinogenic, flammable, and/or 
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corrosive nature of the solvent selected for extraction.  In general, the BioGenesisSM 
process uses relatively non-hazardous chemicals that are also typical of water treatment 
processes.  The BioGenesisSM process does use hydrogen peroxide, a strong oxidizer, 
which must be stored and handled appropriately due to associated health and safety 
issues.  Other issues with chemical extraction processes include difficulties with designing 
full-scale equipment capable of processing and treating large volumes of PCB-containing 
materials, especially fine-grained sediments – which are present in parts of the River.  
Mechanical difficulties have historically arisen as a result of the high organic, high moisture 
content, fine-grained sediments, which tend to clump and can clog equipment, or otherwise 
be physically difficult to treat.  

For the BioGenesisSM process, there is considerable uncertainty regarding the extent to 
which the PCB concentrations in sediments and soils can be reduced.  As discussed in 
Section 9.4.1.2, to provide materials that could be considered for reuse, the treatment 
process would have to reliably and consistently achieve PCB levels as low as 1 or 2 mg/kg 
in the treated materials (or possibly even lower for reuse in the riverbed).  Results from the 
bench-scale treatability study using Rest of River sediments and soils indicate that the 
concentrations cannot be reduced to these levels.  Multiple treatment cycles appear to 
reduce concentrations to plateau levels, below which further reduction appears to be 
incrementally smaller or not possible within the limits of the testing.  These plateau levels 
are significantly above 2 mg/kg (except in the largest grain-size fractions) (see Section 
9.4.1.2). 

The bench-scale testing does indicate that the process can treat materials so that the 
resulting mass-weighted average of the treated material is less than 50 mg/kg (results 
ranged from 7 to 48 mg/kg).  In that case, a risk-based TSCA determination from EPA 
would be required (for materials that contained > 50 mg/kg prior to treatment) to dispose of 
those materials in a permitted solid waste landfill.  However, the treated material in some of 
the individual process outputs (prior to combining the outputs to calculate a mass-weighted 
average) had concentrations above 50 mg/kg.  In particular, the concentrations in the 
smaller-grained material separated from the coarse-grained sediment ranged from 55 to 
143 mg/kg after the first treatment cycle.  It is uncertain whether a risk-based determination 
could be obtained that would allow this material to be combined with other treated material 
and be disposed of as non-TSCA material, or whether this material would require 
segregation and separate disposal.  It is possible that with an additional size separation and 
treatment step, the concentration of these outputs could be reduced to less than 50 mg/kg, 
if needed.  However, whether the additional treatment would be required for all material or 
only certain types of materials (e.g., only coarse-grained sediment) is not understood.    

Further, in the bench-scale test of the BioGenesisSM process, the volume of soil/sediment 
prior to treatment was greater than the volume of treated sediment/soil measured at the end 
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of the process (i.e., there was sediment/soil that was unaccounted for in the test).  As a 
result, the extent of any PCB destruction associated with TD 4 (i.e., in the Oxidation step 
using hydrogen peroxide) cannot be determined. 

The bench-scale data show the reduction in PCBs after each treatment cycle (73% to 94% 
reduction in PCB concentration after 3 cycles), as well as an increase in the loss of solids 
(23% to 60% loss of mass after 3 cycles).  Analysis of these data suggests that additional 
treatment cycles may serve only to continue to remove the limited amount of remaining fine-
grained material, but not the PCBs on the larger material.  In addition, in wastewater, the 
total PCB concentrations ranged from 160 µg/L to 3,340 µg/L, while the dissolved 
concentrations of PCBs were significantly lower, ranging from non-detect to 36 µg/L.  These 
data indicate that the majority of PCBs recovered in wastewater are not in the dissolved 
phase but are associated with particulate matter. This results in some uncertainties 
regarding the amount of solids and the concentrations of those solids in the aqueous 
wastewater, as well as in the subsequent water treatment sludge, which would likely have 
high PCB concentrations and would also require treatment and/or disposal. This factor, in 
turn, creates further uncertainties regarding the effectiveness and reliability of the process if 
applied full-scale.  

Consistent with the removal operations, if the BioGenesisSM process were selected as a 
remedy component, it would be operated for 9 months per year, and shut down in the winter 
for 3 months.  Depending upon the sediment and soil alternatives selected, the duration of 
treatment could range from approximately 5 years (if SED 10 were selected) to 
approximately 52 years (if SED 8 were selected).  The longer the period of operation of the 
processing/treatment equipment, the greater likelihood would exist for periodic equipment 
failures and down-time.  Based on the publicly available information, the BioGenesisSM 
process has not been operated full scale over a period of more than a few months.  Thus, it 
is difficult to predict the reliability of the equipment in the longer term.    

Placement of treated soils and sediments in off-site permitted landfills is considered an 
effective and reliable means of disposing of the treated materials.  This has been 
demonstrated at many sites.  However, as discussed for TD 1 (Section 9.1.8.1), as the 
volume of treated materials requiring disposal and the length of time necessary to do so 
increase, the more uncertainty would exist as to whether off-site permitted landfills would 
have the necessary capacity available for the disposal of these materials in the future. 

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials  

Following completion of treatment operations, the areas of the site disturbed by the 
construction activities (e.g., treatment facility area, staging areas, and access roads) would 
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be restored to the extent practicable.  A monitoring and maintenance program would then 
be implemented to address those areas.  This program would be similar to that 
implemented for other upland areas and would be in place for five years following 
completion of restoration.  Standard equipment and materials considered reliable for 
performing such activities would be used.  Labor and materials needed to perform the 
monitoring and maintenance activities are expected to be readily available. 

Technical Component Replacement Requirements 

TD 4 would be used in combination with sediment or floodplain soil removal alternatives 
and would require a final disposition alternative for the treated material.  Therefore, under 
TD 4, there would be no separate need or requirement for replacing components of the 
alternative under post-remediation conditions.  However, during the first five years following 
completion of the treatment process, there may be a need for replacing soils or vegetation 
in the restored support areas, which should be readily implementable. 

9.4.5.3 Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of TD 4 on human health or the 
environment has included an assessment of several components, as described below.  This 
evaluation focuses only on the potential long-term adverse impacts from the treatment 
facility.  The long-term impacts associated with the removal alternatives and off-site 
transport/disposal, including those stemming from access roads, staging areas, and truck 
transport, are discussed under each of those alternatives.   

Potentially Affected Populations 

Implementation of TD 4 would require construction of an approximately 5-acre treatment 
facility, including a building for the chemical extraction equipment and staging and handling 
areas to segregate, store, and manage both untreated and treated materials.  In the overall 
context of the Rest of River, the area affected would be relatively small.  As such, no long-
term impacts to populations of organisms would be expected beyond those that would 
occur in the immediate area during operation of the facility and for a period following 
restoration of the associated support areas, as discussed below.  

Long-Term Ecological Impacts 

The construction of the 5-acre treatment facility on the former DeVos property would occur 
within habitat that was previously altered for agricultural activity and is now open grassland 
with scattered shrub growth.  Due to the relatively small size of the facility in the context of 
the Rest of River and the already altered nature of the habitat in that area, long-term 
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ecological impacts are anticipated to be minimal.  The construction and use of the treatment 
facility, as well as the increased noise and human presence, would impact a variety of 
wildlife species during the facility operation period; and the habitat alterations resulting from 
the facility would continue for a period of time (likely 3 to 5 years) after removal of the 
facility.  During this period, bird species such as the eastern bluebird and red-tail hawk that 
utilize these open field habitats would have flight patterns disrupted and feeding grounds 
reduced, and small mammals such as meadow voles that live within the soft soils and 
white-tailed deer that graze on the abundant herbaceous vegetation would also be 
impacted.  The facility would affect the mapped Priority Habitat of seven state-listed 
species,525 a least three of which (American bittern, wood turtle, and foxtail sedge) regularly 
utilize this type of open field habitat and thus would be negatively impacted during this 
period.  As shown in the MESA assessments in Appendix L, the construction and operation 
of a chemical extraction facility at the identified site would result in a take of at least those 
three state-listed species (and possibly others).   

These impacts would be expected to be mainly temporary.  Following removal of the facility, 
surface soils would be prepared and an appropriate grassland seed mix would be applied.  
Grassland habitat is expected to be restored within 3 to 5 years following the seeding, 
provided invasive species colonization is not excessive.  In short, since the facility footprint 
represents a relatively small portion of the PSA and since this habitat has been previously 
altered and currently supports an early successional plant community, construction and 
operation of the facility and of temporary access and support areas are not anticipated to 
result in any significant long-term adverse ecological impacts. 

Long-Term Impacts on Aesthetics and Recreational Use 

Given the identified location for the chemical extraction facility in a previously altered 
grassland, TD 4 would not be expected to have long-term aesthetic or recreational-use 
impacts, beyond the temporary impacts during operation of that facility and for a short 
period after restoration of the affected areas.  

Potential Measures to Avoid or Mitigate Long-Term Adverse Impacts  

As discussed above, long-term adverse impacts from the chemical extraction facility would 
be minimal due to its relatively small size and the altered nature of the open grassland 
community.  Potential measures to further minimize any such impacts include establishing 

                                                      

525  Those species are American bittern, wood turtle, mustard white butterfly, foxtail sedge, and three 
dragonfly species.  
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an appropriate grassland cover over all disturbed areas after removal of the facility, as well 
as implementing an invasive species control program,   

9.4.6 Reduction of Toxicity, Mobility, or Volume 

TD 4 would involve the treatment of between 191,000 cy of sediments/soils containing 
14,500 lbs of PCBs (if SED 3 and FP 2 were implemented) and approximately 2.9 million cy 
of material containing 94,100 lbs of PCBs (if SED 8 and FP 7 were implemented).  The 
process would separate some of the PCBs from the sediments/soils and transfer them into 
an aqueous stream for wastewater treatment.  The degree to which TD 4 would reduce the 
toxicity, mobility, and volume of PCBs is discussed below.  

Reduction of Toxicity:  The chemical treatment process would reduce the toxicity of soil and 
sediment by permanently removing some PCBs from these materials.  As discussed above, 
bench-scale testing indicates that the BioGenesisSM process would reduce the 
concentrations of PCBs in the treated soil and sediment by varying amounts, depending on 
the type of material and the number of treatment cycles.  For water generated during the 
treatment process which would contain PCBs, water treatment processes would be used to 
treat the PCBs and reduce the toxicity of the water prior to discharge. However, the sludge 
from the water treatment process would contain elevated concentrations of PCBs and 
would need to be disposed of properly. 

In addition, in the event that any material removed from the River or floodplain should 
constitute “principal threat” waste (e.g., free NAPL, drums of liquid waste), which is not 
anticipated, that waste would not treated in the on-site chemical extraction facility, but would 
be segregated and transported separately off-site for treatment and disposal, as 
appropriate.  

Reduction of Mobility:  Bench-scale data suggest that the BioGenesisSM process would 
reduce the mobility of PCBs by removing the PCBs from the sediments/soils through the 
use of a proprietary blend of chemicals and surfactants.  The bench-scale results indicate 
that the first treatment cycle removed more of the PCBs than the subsequent rounds, 
possibly because the PCBs that remain on the material after one treatment cycle are 
entrained in the material and difficult to remove.  This, in turn, would suggest that the 
mobility of PCBs in treated material is less than for the untreated material.  However, the 
bench-scale data indicate that the treatment process involves, at least in part, the washing 
of fine-grained materials with high PCB concentrations into the aqueous wastewater phase.  
The transfer of these materials into the wastewater would result in increased mobility of 
PCBs. 



 

 9-96 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

Ultimately, placement of the treated materials in a permitted landfill would result in the 
reduced mobility of PCBs by permanently isolating the PCB-containing sediments and soils 
from surface water infiltration, leaching to groundwater, or otherwise mobilizing. 

Reduction of Volume:  Treatment using the BioGenesisSM process would reduce the volume 
of PCBs present in the removed sediments and floodplain soils; however, the extent to 
which PCB volumes are reduced when considering all process waste streams is 
questionable.  During treatment, some of the finer particulate material containing PCBs 
would be transferred to the aqueous phase, which would ultimately require treatment prior 
to discharge.  The process would generate approximately 1.2 to 1.4 volumes of water for 
each volume of sediment and would generate more than 3 times the water for each volume 
of floodplain soil.  Although this water would be treated to meet applicable discharge limits, 
the treatment would generate volumes of spent carbon and water treatment sludge that 
would require disposal as PCB-containing material.  In addition, the extent, if any, to which 
actual destruction of PCBs occurs during the process is unclear, since a mass balance 
could not be completed for the bench-scale testing. 

9.4.7 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of TD 4 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on local communities and communities 
along truck transport routes, and on the workers involved in the treatment and disposition 
activities.  For TD 4, short-term impacts are those that would occur during construction of 
the building and setting up the chemical extraction process equipment, conducting the 
treatment operations, and dismantling the treatment system.   

Impacts on the Environment – Ecological Effects 

The short-term effects on the environment resulting from the implementation of TD 4 would 
include potential impacts during construction of the building and setting up the chemical 
extraction process equipment, conducting the treatment operations (which would include 
moving, storage, and handling of large volumes of treated and untreated materials using 
heavy construction equipment), and dismantling of the treatment system.  Specific impacts 
would depend on the area selected for construction of the treatment facility and the types of 
habitat affected.  Construction and operation of the chemical extraction treatment system 
and support facilities on the former DeVos property would result in the temporary reduction 
of open field habitat used by a variety of birds, mammals, reptiles, and invertebrates.  For 
example, as previously noted, bird species such as the eastern bluebird and red-tail hawk 
that utilize these open field habitats would have flight patterns disrupted and feeding 
grounds reduced, and small mammals such as meadow voles that live within the soft soils 
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and white-tailed deer that graze on the abundant herbaceous vegetation would also be 
impacted.  The construction and operation of the facility would also impact any state-listed 
species in the area.  As noted above, the site is within the mapped Priority Habitat of 
several such species, at least three of which (American bittern, wood turtle, and foxtail 
sedge) regularly utilize the type of open field floodplain habitat present at this site, and the 
implementation of TD 4 at this site would result in a take of at least those three species. 

The BioGenesisSM and water treatment processes use some chemicals that are in common 
commercial use and are generally non-toxic, if used safely.  The process does use 
hydrogen peroxide, a strong oxidizer.  These chemicals require appropriate handling, 
storage, and care.  The potential for accidents (e.g., spills, leaks) would exist due to the 
storage of these chemicals at the site.  In addition, the longer the time required to 
implement this alternative, the greater potential would exist for failure of process and control 
equipment and the consequent release of PCB-containing wastewaters and sludges into 
the environment.   

Short-term effects on the environment associated with subsequent disposal of the treated 
material at an off-site disposal facility were discussed under TD 1 in Section 9.1.7.  

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, an estimate has been developed of the 
carbon footprint composed of GHG emissions anticipated to occur through construction and 
operation of a chemical extraction facility to treat removed sediments and soils during 
implementation of TD 4.  That estimate was based on the range of potential removal 
volumes requiring treatment, with the lower bound based on the combination of sediment 
and floodplain alternatives with the lowest in situ volume (SED 3 and FP 2 – 191,000 cy) 
and the upper bound based on the combination with the highest in situ volume (SED 8 and 
FP 7 – 2.9 million cy).     

The total carbon footprint associated with TD 4 has been estimated to range from 27,000 
tonnes to 370,000 tonnes of GHG emissions, based on the range of volumes to be treated.  
Of this total, GHG emissions associated with direct emission sources (primarily construction 
activities and transportation activities) range from approximately 17,000 tonnes to 240,000 
tonnes.  The GHG emissions associated with indirect emission sources (primarily power 
requirements for operating the chemical extraction treatment system) range from 6,900 
tonnes to 87,000 tonnes.  The GHG emissions calculated for off-site emissions (primarily 
refinement of diesel fuel and manufacture of concrete used in construction of buildings to 
house chemical extraction system) range from approximately 2,800 tonnes to 38,000 
tonnes.  The range of total GHG emissions estimated for this alternative is equivalent to the 
annual output of 5,200 to 70,700 passenger vehicles.  
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Impacts on Local Communities and Communities Along Truck Transport Routes 

Implementation of TD 4 would result in short-term impacts on local communities.  These 
short-term effects could include potential releases of chemicals used in the treatment 
process and/or PCB-containing wastewaters due to failure of process and control 
equipment.  They would also include increased truck traffic and noise from construction and 
treatment activities.  Truck traffic to deliver construction materials, equipment, and 
sediments/soils to the treatment facility and to remove treated materials from that facility 
would persist for the duration of the project.  This additional traffic and equipment would 
increase noise levels and emissions of vehicle/equipment exhaust and nuisance dust to the 
air.  These factors would especially affect those residents and businesses located in the 
immediate vicinity of the treatment facility.  

The increased truck traffic would affect not only local communities, but areas along the 
routes used to transport treated material from the site to off-site disposal facilities.  
Assuming that 20-ton trucks would be used to transport treated material off-site for disposal 
and that in situ removal volumes would be bulked by 20% for such transport, the number of 
off-site truck trips for implementation of TD 4 would range from approximately 15,900 truck 
trips (average of 2,000 truck trips annually) for SED 3 plus FP 2 to approximately 243,200 
truck trips (average of 6,100 truck trips annually) for SED 8 plus FP 7.526  These trucks 
would travel a total of 8,745,000 miles for SED 3 plus FP 2 and 133,760,000 miles for SED 
8 plus FP 7, including return trips.  The short-term impacts from this increased truck traffic 
would include an increased risk of injuries from accidents, as well as potential spills of 
concentrated PCB-containing materials due to accidents as they are being transported.   

Appendix N includes an analysis of potential accident-related injury risks from the increased 
truck traffic to transport the treated materials from the chemical extraction facility to an off-
site disposal facility.527  This analysis indicates that, based on the lower and upper bounds 
of the range of such off-site truck trips, the increased truck traffic would result in an 
estimated 4.11 to 62.87 non-fatal injuries due to accidents (average of 0.51 to 1.57 non-fatal 
injuries per year), with a probability of 98% to 100% of at least one such injury, and an 
estimated 0.19 to 2.94 fatalities from accidents (average of 0.024 to 0.074 fatalities per 
year), with a probability of 18% to 95% of at least one such fatality.       

                                                      

526  These estimates do not include the additional truck trips that would be necessary to transport 
excavated materials from the temporary staging areas to the chemical extraction facility. 
527  This analysis assumed that the treated materials would be transported for disposal at a non-TSCA 
solid waste permitted facility.  The risks associated with transport of excavated materials from the 
temporary staging areas to the chemical extraction facility have been evaluated as part of risks to 
workers, discussed below.    
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Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

Several actions would be taken in an attempt to avoid, minimize, or mitigate the negative 
short-term environmental impacts from construction and operation of the chemical 
extraction facility.  The facility would be constructed in as small an area as possible, so as 
to minimize the amount of habitat disturbed.  Engineering controls and BMPs would be 
implemented, to the extent practical and as needed, to reduce detrimental effects from 
construction and operation of the chemical extraction facility on the environment and local 
communities.  Some potential BMPs that may be implemented during construction include, 
but are not limited to, use of the following: 
 
• Stormwater management engineering controls and BMPs, including: 

o Hay or straw bales; 
o Silt fences; 
o Grass channel with a pretreatment device (e.g., sediment forebay with a check 

dam); 
o Water quality swale with a pretreatment device (e.g., sediment forebay with a 

check dam); 
o Covering staged materials; 

 
• Air quality management engineering controls and BMPs (dust suppression) 

o Inspection of trucks prior to entering public roadways to identify and, if necessary, 
remove any accumulated soil on the exterior of the trucks; 

o Limiting traffic on unpaved roadways; 
 
• Utilization of good housekeeping practices at the treatment facility; 

• Proper equipment and vehicle maintenance; 

• Avoidance of facility construction and operation at night except where necessary, and 
minimization of such activities on weekends and holidays; 

• Efforts to avoid truck traffic through densely populated areas where practical;   

• Where such travel is necessary, implementation of measures to ensure the safety of 
the impacted communities (e.g., traffic control, consultation with local public officials); 
and    

• Performance of routine air monitoring during facility construction and operation in 
accordance with a project-specific air monitoring plan.   
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Despite the implementation of these measures, however, some short-term impacts from 
implementation of TD 4 would be inevitable. 

Risks to Remediation Workers 

Implementation of TD 4 would also result in health and safety risks to site workers during 
the treatment process.  Appendix N includes an analysis of potential accident-related risks 
to on-site workers from implementation of this alternative, including the risk to truck drivers 
associated with transport of the removed materials from the staging areas to the treatment 
location.528  These potential risks were estimated for the range of potential volumes of soil 
and sediment (approximately 191,000 to 2.9 million cy) that could be treated by the 
treatment facility (which would require the treatment facility to operate for approximately 8 to 
40 years).  Based on the lower and upper bounds of this range, this analysis indicates that 
implementation of TD 4 would result in an estimated 1.27 to 13.1 non-fatal injuries to 
workers (0.16 to 0.33 average annual non-fatal injuries), with a probability of 72% to 100% 
of at least one such injury, and an estimated 0.007 to 0.08 worker fatalities (0.0009 to 0.002 
average annual fatalities), with a probability of 0.7% to 8% of at least one such fatality.   

9.4.8 Implementability 

9.4.8.1 Technical Implementability 

The technical implementability of TD 4 has been evaluated in terms of the following factors: 

General Availability of Technology:    A full-scale BioGenesis plant would use a combination 
of commercially available equipment (pumps, hydrocyclones, centrifuges) and some 
specialized equipment (collision chamber, cavitation/oxidation unit) fabricated or modified 
by BioGenesis.  The longer the operations period, the more uncertainty there would be as 
to the availability of the specialized equipment, and the greater likelihood would exist that 
this equipment would have to be repaired and/or replaced due to wear and tear, which 
would require that parts and the appropriate labor be available for the specialized 
equipment.  

Ability To Be Implemented:   GE has identified property that it owns along New Lenox Road 
as a potential location for a chemical extraction facility.  Again, the longer the operations 
period, the greater potential would exist for failure of process and control equipment and the 

                                                      

528  As noted in Appendix N, these estimates slightly underestimate the worker site accident risks 
since the labor hours on which they are based do not include service support hours. 
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resultant incomplete treatment of the sediments/soils and/or release of PCB-containing 
wastewaters into the environment.   

Reliability:  For the BioGenesisSM process, there is uncertainty regarding the extent to which 
the PCB concentrations in sediments and soils can be reduced in full-scale operations.  
Results from the bench-scale treatability study using site-specific sediments and soils 
indicate that the concentrations would not be reduced to levels which would allow reuse.  
Further, as discussed in Section 9.4.5.2, the reliability of the process at full scale has not 
been demonstrated for PCBs in materials representative of those from the Rest of River 
area.   

Availability of Space for Facilities:  Implementation of this alternative depends on obtaining 
sufficient and appropriate space for construction of the treatment facility and support areas.  
As noted previously, GE has identified such a potential area.  This area has sufficient space 
for a large building (~30,000 square feet) and also staging and handling areas for untreated 
and treated material.  Thus, it is assumed that space would be available for implementation 
of TD 4. 

Availability of Equipment, Materials, and Personnel:  As noted above, equipment, materials, 
and personnel would be provided by BioGenesis and are expected to be available.  Much of 
the BioGenesis equipment is commercially available (i.e., hydrocyclones, centrifuges, 
pumps).  Other pieces of equipment (i.e., cavitation/oxidation unit, collision chamber) would 
be fabricated or modified by BioGenesis and are specific to its proprietary process.  Trained 
personnel are expected to be available to set up and optimize full-scale equipment.     

Ease of Conducting Additional Corrective Measures:  Additional corrective measures would 
be required if treated materials did not meet minimum criteria for disposal or discharge.  
Corrective measures could include re-treating material using the same process as used for 
the first cycle.  Based on bench-scale test results, additional cycles appear to contribute a 
higher proportion of fine-grained material to the wastewater, and also appear to be less 
effective at PCB removal (i.e., final concentrations after sequential cycles appear to 
decrease asymptotically).  If EPA approval were obtained for disposal of treated materials 
with PCB concentrations less than 50 mg/kg at a non-TSCA landfill, and that level could not 
be achieved after subsequent treatment cycles, the use of an alternate off-site disposal 
facility licensed to receive TSCA material would be required.  

Depending on water treatment discharge requirements, treated water may require 
subsequent treatment or alternate disposal.  Accumulation of water for discharge or 
disposal may result in the need for significant storage space, and if not readily available, 
could become a rate-limiting step in the process.   
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Ability to Monitor Effectiveness:  As noted during the bench-study, monitoring the 
effectiveness of the BioGenesisSM process can be performed by sampling the various 
treated materials for chemical analysis, using standard sampling and analytical methods. 

9.4.8.2 Administrative Implementability 

The evaluation of the administrative implementability of TD 4 has included consideration of 
any regulatory requirements, the need for access agreements, and coordination with 
government agencies. 

Regulatory Requirements:  Implementation of TD 4 at the identified site would be an “on-
site” activity for purposes of the permit exemption set forth in Section 121(e) of CERCLA 
and Paragraph 9.a of the CD.  As such, no federal, state, or local permits or approvals 
would be required.  However, this alternative would be required to meet the substantive 
requirements of applicable regulations that are designated as ARARs (unless waived).  An 
evaluation of compliance with potential ARARs for construction and operation of a chemical 
extraction facility on the GE-owned property described above is provided in Tables T-4.a 
through T-4.c in Appendix C and was summarized in Section 9.4.4.    

Access Agreements:  Since GE currently owns the property identified as a potential location 
for a chemical extraction facility and associated support facilities, implementation of TD 4 
would not require GE to obtain long-term access from another party. 

Coordination with Agencies:  Both prior to and during implementation of TD 4, GE would 
need to coordinate with EPA, as well as state and local agencies, to provide support with 
public/community outreach programs. 

9.4.9 Cost 

The range of estimated total costs to implement TD 4 is $90 M to $958 M (not including the 
cost of the sediment and floodplain removal alternatives).  These costs include all labor, 
equipment, and materials necessary for the chemical treatment process as well as the 
associated post-treatment off-site disposal.  The costs presented for TD 4 were based in 
part on cost information provided by BioGenesis (included in Appendix O) regarding the 
construction and operation of the chemical treatment process and the disposal of the water 
treatment sludge containing PCBs.  Additional costs that were added include estimated 
costs for pre-design investigation activities; the transport of excavated materials from the 
staging areas to the treatment facility; project/construction management, engineering, and 
administration; and  the post-treatment off-site disposal of treated sediments and soils.  The 
range of estimated costs for TD 4 is represented by:  (a) a lower bound based on the 
minimum volume of sediment/soil that could be treated (191,000 in situ cy assuming 
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implementation of SED 3 and FP 2); and (b) an upper bound based on the maximum 
volume of sediment/soil that could be treated (2.9 million in situ cy assuming 
implementation of SED 8 and FP 7).  In both cases, the estimated costs assume that one 
treatment cycle would allow off-site disposal of all treated materials at a non-TSCA solid 
waste landfill in accordance with an EPA risk-based TSCA determination. 

The range of estimated capital costs associated with construction of the facility is $17 M for 
a 20 cy/hr facility to $20 M for a 40 cy/hr facility.  The range of annual operations costs 
related to the chemical treatment of sediments and soils over the course of the entire 
project is from $4 M to $9 M per year (depending on the anticipated annual volume of 
materials to be treated), resulting in total operations costs of approximately $32 M to $365 
M.  The estimated total post-treatment disposal costs range from $40 M to $614 M.529  As 
mentioned in Section 9.4.1.1, there would be a small component of post-treatment 
monitoring and maintenance costs associated with monitoring of the restoration of the 
facility area.  For purposes of this Revised CMS Report, restoration and the associated 
monitoring and maintenance and costs are assumed to consist of monitoring and 
maintenance of the restored area for a period of five years at $25,000 per year, resulting in 
a total cost of $125,000.  The following summarizes the total costs estimated for TD 4.   

TD 4 Minimum 
Est. Cost 

Maximum 
Est. Cost 

Description

Total Capital Cost $17 M  $20 M Total cost for engineering, labor, equipment, 
materials associated with construction of 
treatment facility 

Total Operations 
Cost 

$32 M $365 M Total estimated cost for pre-treatment handling 
of excavated materials  and the operation and 
maintenance of the chemical treatment facility 
during the years of operation (8 to 40 years) 

Total Associated 
Off-site Disposal 
Costs 

$40 M $614 M Total estimated post-treatment off-site disposal 
costs, assuming all treated materials may be 
disposed of as non-TSCA materials 

Total Post-
Treatment 
Monitoring and 
Maintenance Cost 

$0.125 M $0.125 M Total estimated post-treatment monitoring and 
maintenance costs for 5 years after completion 
of restoration of facility area 

Total Cost of 
Alternative 

$89 M $999 M Total cost of TD 4 in 2010 dollars 

                                                      

529  These estimated costs assume that all treated solid materials may be disposed of as non-TSCA-
regulated wastes.  If those materials must be disposed of based on their pre-treatment TSCA 
classification, there would be significant additional costs beyond those discussed above.  For instance, 
the off-site transport/disposal costs would add an additional $218 M to the costs associated with the 
maximum potential disposal volumes. 
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The range of estimated present worth costs for TD 4 was developed using a discount factor 
of 7%, an assumed overall duration of 10 to 52 years,530 and a post-closure monitoring 
period of 5 years.  That range is approximately $70 M to $286 M.  More detailed cost 
estimate information and assumptions for each of the treatment/disposition alternatives are 
included in Appendix Q.   

9.4.10   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 9.4.2, the evaluation of whether TD 4 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  As discussed in Section 9.4.5.2, the reliability of the chemical 
extraction process at full scale has not been demonstrated for PCBs in soils and sediments 
representative of those from the Rest of River area.  However, bench-scale testing has 
indicated that use of the BioGenesisSM process could reduce the concentrations of PCBs in 
treated sediments/soils.  Based on that testing, it appears that the BioGenesisSM process 
could reduce the PCB concentrations in the treated material to weighted average 
concentrations in the range of 7 to 48 mg/kg in the combined solids from the treatment 
outputs, but not to a sufficient degree to allow on-site reuse.  Accordingly, it is assumed that 
the treated material would be disposed of in an off-site landfill, which would isolate the 
material from underlying soils and groundwater and from surface receptors.  In this regard, 
however, TD 4 would not offer more effectiveness or permanence than disposal of 
untreated material.  In addition, the BioGenesisSM process would generate large volumes of 
wastewater that would also have to be treated, with off-site disposal of the PCB-containing 
water treatment sludge.    

Compliance with ARARs:  As discussed in Section 9.4.4, review of the potential ARARs for 
TD 4 indicates that TD 4 could be designed and implemented to meet certain of those 
ARARs (provided that the necessary determinations are obtained from EPA), but that other 
federal and state regulatory requirements would not be met.  To the extent that the latter 
requirements constitute ARARs, they would need to be waived by EPA as technically 
impracticable (or on some other ground) under CERCLA and the NCP.  

                                                      

530  This range is based on the estimated overall duration of the lowest cost/lowest volume 
combination (SED 3 and FP 2) to that of the highest cost/highest volume combination (SED 8 and FP 
7).  Note that the lower bound of this range is different from the combination with the shortest duration, 
which is the combination of SED 10 and FP 9, with an estimated duration of 5 years. 
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Human Health Protection:  TD 4 would provide human health protection through treatment 
and subsequent off-site disposal of the removed PCB-containing material.  Implementation 
of this alternative would not be expected to have any significant long-term or short-term 
adverse effects on human health.  

Environmental Protection:  Implementation of TD 4 would provide protection for ecological 
receptors for the same reason discussed above for human receptors.  At the same time, 
this alternative would produce short-term effects on the environment due to the loss of 
habitat in the area where the treatment facility would be located.  Implementation of this 
alternative would also result in a significant amount of GHG emissions, with the amount 
dependent on the volume of materials to be treated.  In addition, given the length of time 
required to implement this alternative (5 to 52 years), there is a potential, which increases 
with implementation time, for accidental spills or releases of:  (a) the chemicals (e.g., 
hydrogen peroxide) used in the process and stored at the site; (b) PCB-containing 
wastewaters and sludges in the event of a failure of process and control equipment; and/or 
(c) PCB-containing materials during accidents as they are being transported off-site for 
treatment/disposal.  At the altered grassland location identified for implementation of TD 4 
for purposes of this Revised CMS Report, this alternative would not be anticipated to result 
in any significant long-term adverse habitat effects following completion of the treatment 
operations and restoration of the treatment facility area. 

Summary:  Based on the above considerations, it is concluded that TD 4 would provide 
overall protection of human health and the environment.  

9.5 Evaluation of Thermal Desorption (TD 5) 

9.5.1 Description of Alternative 

TD 5 would involve treatment of the removed sediments and soils by thermal desorption.  
Thermal desorption removes organic contaminants from solid materials by raising the 
temperature of the contaminated material to a sufficiently high level to cause volatilization of 
the organic contaminants and water so as to transfer them from the sediment or soil to a 
gas stream.  Various thermal desorption technologies employ differing combinations of 
temperature, time, and mixing to perform this transfer.  The gas stream is then treated to 
remove particulates and the organic contaminants.  The particulates are removed from the 
gas stream by scrubbers or filters, and the organics are treated by being condensed in a 
single- or multi-stage condenser, captured by carbon adsorption beds, and/or burned in an 
afterburner.  The liquid condensate is then sent to an appropriate treatment/disposal facility, 
and the treated sediments or soils may be disposed of in an appropriate disposal facility or 
potentially reused, depending on its chemical concentrations and physical characteristics.     
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9.5.1.1 Thermal Desorption Process Evaluated 

There are two classes of thermal desorbers:  direct fired and indirect fired.  In either 
approach, heat from the combustion of fuel in burners is applied to the sediments or soils to 
volatilize the organic contaminants.  In a direct fired unit, the burner gases are mixed 
directly with the solids and the waste gases.  The direct fired unit can be operated either to 
completely oxidize the desorbed organic contaminants or to recover most or part of them 
from the gas stream.  In an indirect fired unit, the heat is conducted to the solids through 
metal walls or with a medium such as heated gas.   

Two significant differences exist between direct and indirect fired units: (1) the degree to 
which air emissions can be controlled and (2) their operating production rate and 
corresponding cost of operation.  Direct fired units require monitoring throughout the 
operations to verify that off-gas specifications are being met; therefore numerous monitored 
parameters can result in shutting down operations for not meeting these specifications.  For 
safety purposes, there is a maximum organic material feed rate for direct fired units to 
prevent the potential for equipment failure and uncontrolled off-gas release.  In addition, 
direct fired units generally have a higher percentage of solids that require re-treatment, 
which may cause more difficult air emissions issues.  When large volumes of soil are 
subjected to thermal desorption treatment, the heat input required to volatilize the organic 
contaminants yields a very large volume of combustion gases from the burners.  

In a direct fired unit, mixing the burner gases with contaminated soils or sediments results in 
high heat rates (i.e., efficient use of heat energy, BTUs) and correspondingly high 
production rates of treated material.  The entire gas stream must be controlled prior to being 
emitted to the ambient air, which can become very expensive.  In an indirect fired unit, 
managing the low volume gas stream becomes more cost-effective while achieving 
stringent control of emissions.  Recovery of the organic contaminants is simpler for an 
indirect fired unit, because the high volume of combustion gas is not present and only the 
small volume of organic contaminants and process gas must be managed in the recovery 
system.  Further, control of the oxygen concentration can be more easily maintained in an 
indirect fired unit, minimizing or eliminating oxidation of the organic contaminants and 
allowing its complete recovery.  Even though the indirect fired units are typically less energy 
efficient than the direct fired units, the smaller control devices can be operated at higher 
efficiency and lower cost because burner gases are kept separate.  For these reasons, 
indirect fired thermal desorption treatment was selected as the representative technology 
for purposes of the Revised CMS Report.  

The thermal desorption system would consist of an indirect fired rotary desorber with 
collection of off-gas organics by condensation.  Water from the system would be processed 
through a water treatment system that would remove, concentrate, and collect PCBs.  
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Treated water would be used to cool and remoisturize the treated soil/sediment, thereby 
providing a closed loop for the process water.  The off-gas generated during the indirect 
fired thermal desorption treatment process would be filtered and condensed as a liquid 
stream.  It is anticipated that treatment of the dredged/excavated materials would be 
preceded by dewatering to reduce the treatment costs and improve treatment efficiency.  
The dewatered material would undergo screening and/or size reduction so particles could 
be heated sufficiently to volatilize organic contaminants and to minimize potential difficulties 
with the mechanical equipment.   

PCB condensate resulting from the thermal desorption process would be transported off-
site for incineration in accordance with TSCA requirements.  Depending on the chemical 
and/or physical characteristics of the treated soils and sediments, those materials would 
ultimately either be reused or be disposed of off-site.  Based on a review of available 
information regarding the use of thermal treatment to address PCBs in sediments and soils 
at other sites (see Section 9.5.5.2), it is anticipated that the concentrations of PCBs in the 
treated sediments/soils would be substantially reduced.  For purposes of the Revised CMS 
Report, it has been assumed that PCB levels in treated materials would be reduced to at 
least approximately 1 to 2 mg/kg.  In light of this assumption, it has also been assumed that 
some of the treated soils would be amended and could be reused on-site as backfill in the 
floodplain, with the rest of the treated solid materials transported for disposal in an off-site 
permitted facility, as discussed further in Section 9.5.1.2.  For those materials which 
contained PCBs at or above 50 mg/kg prior to treatment, a risk-based TSCA determination 
from EPA would be required both to reuse such material on-site and to dispose of such 
materials in a permitted solid waste (non-TSCA) landfill. 

9.5.1.2  General Remedial Approach 

The following summarizes the general remedial approach related to implementation of TD 
5.  It should be noted that while details on facility configuration, construction, operation, and 
disposal are provided in this description for purposes of the evaluations in this Revised 
CMS Report, the specific methods and facility components for implementation of this 
alternative would be determined during the design process based on engineering 
considerations and site conditions. 

Site Selection, Procurement and Preparation:  The first step in implementing TD 5 would be 
to select a site to construct the thermal desorption facility.  GE has identified a potential 
location for a thermal desorption unit.  That location would be the same as that described 
for TD 4 on GE-owned property along New Lenox Road (known as the former DeVos 
property).  For purposes of the Revised CMS Report, it has been assumed that a thermal 
desorption unit with support areas (staging areas and access roads) would require 
approximately 5 acres, as shown on Figure 9-13.  As discussed in Section 9.4.1.1, this area 
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is located within the 100-year floodplain and, in part, within 200 feet of the River, but it is 
situated outside the 1 mg/kg PCB isopleth and outside the 20-acre area on this property 
that is currently subject to an Agricultural Preservation Restriction.  As also discussed in 
Section 9.4.1.1, this 5-acre area contains a small wetland and the access road to it would 
cross another wetland (although the jurisdictional status of those wetlands is unknown); and 
it is located within mapped Priority Habitats and Estimated Habitats of state-listed rare 
species. 

Site preparation activities would include clearing, grubbing, and the construction of site 
infrastructure.  This would include construction of access roads and support facilities, such 
as materials staging areas and screening/size reduction facilities.  The thermal desorption 
system could be a fixed base unit or a transportable unit, which would be determined during 
the design process based on engineering considerations and site conditions.  System 
components would either be constructed/installed in the fixed base thermal desorption unit 
or brought to the site in trailers that make up the transportable thermal desorption unit. 

Thermal Desorption Treatment Process:  Once the support facilities are in place, dewatered 
excavated/dredged materials would be transported via trucks to the pre-treatment staging 
areas to undergo screening and/or size reduction.  The descriptions provided in Section 6 
for alternatives involving hydraulic dredging of sediments indicate that the dewatering and 
handling of dredged sediments would include mechanical dewatering (using a plate and 
frame filter press) and potentially the addition of drying agents (such as lime kiln dust, sand, 
or dry treated materials).  It was assumed that sediments that are mechanically removed in 
the wet would require dewatering by being stockpiled at the staging areas to allow them to 
dewater by gravity, with drying agents added as necessary prior to treatment.  For the 
thermal desorption alternative, GE has assumed in this Revised CMS Report that an 
intermediate step of mixing a drying agent would definitely be performed for both 
hydraulically and mechanically dredged sediments (as discussed further below) to achieve 
the 18 to 20% moisture content required for thermal desorption treatment (EPA, 1997c). 

For this evaluation, it has been assumed that, before going through the thermal desorption 
process, all hydraulically removed sediments would need to go through the following pre-
treatment steps: (1) screening of the dredged materials and separation of those materials 
according to size; (2) mechanical dewatering of the finer fraction using a plate and frame 
filter press; (3) mixing of the dewatered materials with dry material (e.g., sand, excavated 
floodplain soils, or thermally treated materials); and (4) pre-heating of the amended 
materials by the thermal desorption process exhaust to further reduce the moisture content 
below 18 to 20%.  A similar approach would be used for mechanically dredged sediments 
except that these sediments would undergo gravity dewatering instead of mechanical 
dewatering.  (The actual amount and type of the dry materials to be added to the dewatered 
and screened sediments would be determined during the design phase.)  While these pre-
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treatment steps are largely intended to reduce moisture content, they would also result in 
the mixing of fine- and large-grained sediments such that the pre-treated materials would 
generally be considered homogeneous.     

The resulting drier homogeneous material would be fed to the indirectly fired thermal 
desorber, which has been assumed for purposes of this Revised CMS Report, to have an 
estimated capacity range of 10 to 40 tons per hour.  As the sediments and soils are heated 
to temperatures up to 1,400°F in the thermal desorber, the PCBs would volatilize from the 
sediments or soils.  In addition to volatilizing PCBs, the thermal desorption process can lead 
to the volatilization and emission of certain metals (e.g., mercury), and the emission of 
dioxin/furans which can be formed during the process (Interstate Technology and 
Regulatory Council [ITRC], 1998).  Dioxins/furans and volatilized metals in the gas stream 
would require additional technical and monitoring requirements (ITRC, 1998).  The gas 
stream would enter a quench chamber where it would be cooled with water; and PCBs 
would be further removed in condensers.  The gas stream exiting the condensers then 
would enter an air pollution control system, where the gas stream would be treated to 
further remove PCBs.  The gas stream would be filtered to remove suspended oil mist and 
particulates.  A liquid treatment system would treat condensate from the quench chamber 
and condensers.   

As noted previously, it has been assumed that some of the treated solid material would be 
amended and reused on-site as backfill in the floodplain.  Because the thermal treatment 
process would greatly reduce the organic content present in the treated materials, reuse 
would require that the materials first be amended by importing and mixing in an organic 
material source.  For purposes of this Revised CMS Report, it has been assumed that 
approximately 50% of the thermally treated floodplain soils would be mixed/amended with 
topsoil (at an approximate 1:1 ratio) and reused on-site as backfill in the floodplain as part of 
the selected floodplain soil remedial alternative.  That would provide all of the necessary 
backfill for floodplain areas.     

Regarding potential use of treated sediments and the remaining treated soils as backfill in 
the River itself, GE is unaware of any precedent for the use of thermally treated materials as 
backfill in a riverine environment.  Use of such materials as substrate in the River would 
involve a number of problems.  For example, the thermally treated sediments would be 
different from the current in-river sediments in that the thermal treatment process would 
lower the organic content and alter the physical characteristics (e.g., cohesiveness) of the 
sediments.  While amendment of the treated material would be required to replace the 
organic carbon content, it is uncertain whether the physical properties of the mixed 
materials (e.g., cohesiveness, plasticity, stability) would be sufficiently stable for use as 
riverbed material.  Further, while it has been assumed for purposes of this Revised CMS 
Report that PCB concentrations would be reduced to below 1 mg/kg in the treated material, 
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it is not clear that adding material containing PCBs, even at these low levels, to an aquatic 
environment would be acceptable to EPA.  Finally, while amendment of the treated material 
with an organic carbon source should help bind some of the metals present in the treated 
materials, the thermal treatment has been shown to increase metals mobility, a concern that 
would be heightened if the material were placed back in the River.  For these reasons, it 
has been assumed that none of the treated materials would be used as backfill or capping 
material in the River.531 

Thus, for purposes of this Revised CMS Report, it has been assumed that all the treated 
sediments, as well as the remaining 50% of treated floodplain soils that is not reused on-
site, would be disposed of in an off-site permitted facility.  In this regard, it has been 
assumed that this material would be disposed of as non-TSCA material at a permitted solid 
waste landfill, in accordance with a risk-based TSCA determination from EPA.  While the 
leachability of certain metals that may be present in the soils/sediment could be altered by 
thermal desorption treatment (for example, thermal desorption can oxidize lead, increasing 
toxicity and mobility [ITRC, 1998]) and thereby affect the ultimate end use and/or disposal 
costs of the treated soil/sediment, it has been assumed, for purposes of this Revised CMS 
Report, that metals leachability would not affect end use and/or disposal costs.  The 
treatment by-products (PCB-containing condensate and air filter media) would be 
transported to a TSCA-licensed facility for appropriate disposition, including incineration of 
the liquid condensate.  

Assuming that a risk-based TSCA determination is obtained from EPA for the treated 
material and that the material would not constitute hazardous waste under RCRA or 
comparable state requirements, the permitted solid waste landfill(s) for disposal of such 
material would be selected during design.  One possible location for disposal of such 
thermally treated material from the Site could be Waste Management LLC’s High Acres 
Landfill in New York.  Possible locations for disposal in Massachusetts could include the 
Fitchburg-Westminster, Southbridge, and Bourne Landfills, subject to the necessary 
approvals.  (Treated materials containing PCBs less than 2 mg/kg could be reused at these 
Massachusetts landfills per MDEP COMM-94-007 and COMM-97-001.)  Other potential 
locations would be evaluated during design.  For treated material (if any) for which such a 
risk-based determination is not obtained from EPA, disposition at a TSCA-permitted landfill 

                                                      

531  Other potential beneficial reuses of material subject to thermal desorption could include use as 
landfill cover material or incorporation into asphalt (EPA, 2004a).  The ability to implement either of 
these two options would be dependent on whether there is a need for such material at the time the 
remedial action is carried out.  If thermal desorption was chosen as part of the selected remedy, 
further evaluation of beneficial reuse could be performed to determine if there are viable opportunities 
available. The evaluation would include, but not be limited to, determining if there is a need for treated 
material, the proximity of where the treated material would be used to the site, and what cost, if any, 
would be associated with reusing the treated material. 
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would be required.  One possible location for disposition of such TSCA-regulated material 
could be Waste Management LLC’s Model City Landfill in New York.  Liquid treatment 
byproducts would need to be transported to a TSCA-permitted facility with an incinerator, 
such as the Veolia ES Technical Solutions facility in Port Arthur, Texas.  Other potential 
locations would be evaluated during design.    

The time period over which the thermal desorption facility would be operated would depend 
on the selected sediment and floodplain remediation alternatives.  This time period would 
range from approximately 5 years if SED 10 were selected to approximately 52 years if 
SED 8 were selected, assuming that any floodplain remediation could be completed within 
those time frames.532  

Restoration:  Under TD 5, following completion of the treatment process, facility structures, 
staging areas, and access roads would be removed, and areas disturbed by the 
construction activities would be re-graded and re-vegetated, to the extent practicable.  The 
treatment system itself would be decontaminated, dismantled, and transported off-site.  Any 
fill material brought onto the site to support the facility would be removed, and surface soils 
would be restored by tilling and scarification.  An appropriate grassland seed mix would be 
sown and established over the disturbed area. 

Post-Treatment Monitoring and Maintenance:  Following restoration of those areas 
disturbed by the construction activities, monitoring and maintenance of those restored areas 
would be conducted.  For purposes of this Revised CMS Report, it is assumed that 
monitoring and maintenance of those areas would be conducted for 5 years following 
completion of restoration.     

9.5.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed in Section 9.1.2, the evaluation of whether a treatment/disposal alternative 
would provide overall human health and environmental protection relies heavily on the 

                                                      

532  Note that the combination of sediment and floodplain alternatives with the shortest duration (SED 
10 and FP 9) is not the same as the combination with the smallest volume (SED 3 and FP 2).  For the 
evaluations in this section that are based on removal volumes, the latter combination is used as the 
basis for the lower end of the range.  In addition, quantitative evaluations that assess active treatment 
or disposal operations (e.g., truck trips, traffic accident risks, risks to workers) are based on the 
assumed years of operation, rather than overall duration.  The years of operation represent the 
number of years during which materials removed from the River and floodplain would be actively 
transported to and treated at the thermal desorption facility (i.e., excluding years when the only 
activities being conducted under the sediment and floodplain alternatives would be capping, 
backfilling, or restoration activities).  For TD 5, the assumed years of operation range from 
approximately 8 years based on SED 3 and FP 2 (the smallest-volume combination) to approximately 
40 years based on SED 8 and FP 7. 
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evaluations under several other Permit criteria – notably, long-term effectiveness and 
permanence (including long-term adverse impacts), short-term effectiveness, and 
compliance with ARARs.  For that reason, the evaluation of whether TD 5 would be 
protective of human health and the environment is presented at the end of Section 9.5 so 
that it can take account of the evaluations under those other criteria. 

9.5.3 Control of Sources of Releases 

The thermal desorption process itself would not control sources of releases.  However, 
thermal desorption would reduce the concentration of PCBs in treated materials by 
separating the PCBs from the sediments/soils.  Therefore, if treated materials were 
released, the PCB concentration of the released material would be less than for untreated 
material.  For those treated materials that would be reused as backfill on-site, sampling 
would be performed to determine the chemical characteristics of the treated materials and 
ensure that no concerns exist regarding future release or exposure.  Subsequent off-site 
disposal/treatment of the remaining treated material (as well as the liquid condensate) 
would permanently isolate this PCB-containing material from the environment and eliminate 
the potential for a future release to the Rest of River. 

9.5.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for TD 5 in accordance with directions from EPA are 
listed in Tables T-5a through T-5c in Appendix C.  No chemical-specific ARARs have been 
identified for TD 5, although several guidances to be considered are listed in Table T-5.a.   

The potential location-specific and action-specific ARARs for TD 5 are listed in Tables T-5.b 
and T-5.c.533  Review of these ARARs indicates that TD 5 could be designed and 
implemented to achieve certain of those ARARs, but that there are some potential ARARs 
that would require a specific EPA approval or finding or would not be met.  These include 
the following:  

• The thermal desorption unit would not meet the definition of an incinerator under EPA’s 
TSCA regulations (40 CFR § 761.3) and thus would not be designed to meet the 
requirements of EPA’s TSCA regulations for a PCB incinerator (40 CFR § 761.70).  In 
this situation, to allow use of the thermal desorption facility consistent with EPA’s TSCA 
regulations, it would be necessary for EPA to determine that the location, design, and 

                                                      

533  For the reasons discussed in Section 2.1.3, a number of these regulatory requirements do not 
constitute ARARs for the Rest of River remedial action, but are listed in these tables as potential 
ARARs per EPA’s direction. 
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operation of the facility meet the substantive criteria for a risk-based approval under 40 
CFR § 761.61(c).  In addition, as noted above, a risk-based TSCA determination from 
EPA would be needed to allow on-site reuse of treated materials that originally 
contained PCBs > 50 mg/kg.534  

• Since the identified location for the thermal desorption facility is the same as that for the 
chemical extraction facility under TD 4, the potential location-related requirements that 
would require a specific EPA finding or a waiver (if they apply and constitute ARARs) 
are the same as those listed and discussed for TD 4 in Section 9.4.4.  These include 
certain requirements of EPA’s and the Corps of Engineers’ regulations under Section 
404 of the Clean Water Act, the federal Executive Orders for Wetlands Protection and 
Floodplain Management, the Massachusetts water quality certification regulations the 
Massachusetts Wetlands Protection Act regulations, and MESA and its implementing 
regulations – all as discussed in Section 9.4.4.  

In addition to these requirements, as previously noted, it is not anticipated that the removed 
sediments and floodplain soils would constitute characteristic hazardous waste under 
RCRA and comparable state regulations.  However, representative TCLP testing would be 
conducted to confirm that.  In the unlikely event that particular sediments or soils that would 
be treated in the thermal desorption facility should be determined to constitute such 
hazardous waste, it is anticipated that the facility components used for such waste would 
meet the substantive requirements of EPA’s hazardous waste regulations under RCRA.  
With respect to state requirements, the treatment facility may be exempt from the 
Massachusetts hazardous waste regulations.535  However, if it were determined that that 
exemption is not applicable, the facility staging area at the identified location could not 
feasibly meet certain location standards in those regulations for hazardous waste treatment 
facilities (e.g., the requirements that waste piles used for such storage not be located within 
the 500-year floodplain and that there be a 200-foot buffer to the fenceline [310 CMR 
30.701(6), 30.705(3)]), and might not meet certain design requirements of those regulations 
(e.g., the requirement that the waste pile liner must be at least 4 feet above the probable 
high groundwater table [310 CMR 30.641(1)(a)]).   

                                                      

534  Further, although requirements relating to off-site disposal are not ARARs, it should be noted, as 
previously mentioned, that a risk-based TSCA determination from EPA would also be needed to allow 
disposal of other such treated materials that originally contained PCBs ≥ 50 mg/kg in a non-TSCA 
landfill. 
535  As noted in Section 9.4.4 above, the MCP exempts the on-site treatment of hazardous waste as 
part of an MCP remedial action from the State’s hazardous waste regulations unless MDEP 
determines that compliance with those regulations is required (310 CMR 40.0033(5)).  
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If TD 5 were selected, GE would first determine whether any sediments or soils to be 
subject to thermal desorption would constitute hazardous waste.  If so, GE would resolve 
with EPA the applicability of state hazardous waste regulations to the thermal desorption 
facility at the location selected for that facility.  If such requirements were deemed 
applicable, GE would evaluate the available options, including:  (a) exploring with EPA a 
waiver of any requirements that would be technically impracticable to meet; or (b) 
segregating such waste and disposing of it separately off-site. 

9.5.5 Long-Term Reliability and Effectiveness 

An assessment of the long-term reliability and effectiveness of TD 5 has included evaluation 
of the magnitude of residual risk associated with implementation of the alternative, the 
adequacy and reliability of the alternative, and any potential long-term adverse impacts 
associated with the alternative on human health or the environment.  

9.5.5.1 Magnitude of Residual Risk 

Under TD 5, most of the PCBs present in the removed sediments/soils would be volatilized 
using an indirect fired thermal desorption system and transferred to the off-gas from which 
they would be condensed into a liquid stream.  Based on a review of available information 
regarding the use of thermal treatment to address PCBs in sediments and soils at other 
sites (see Section 9.5.5.2), it is anticipated that the concentrations of PCBs in the treated 
sediments/soils would be reduced to low levels – assumed, for purposes of this Revised 
CMS Report, to be 1 to 2 mg/kg.  As stated previously, for those treated materials which are 
reused as backfill on-site, chemical characterization sampling would be performed to 
ensure that there are no concerns regarding future exposure.  Subsequent off-site disposal 
of the remaining treated material (and treatment by-products) would permanently isolate the 
treated materials from the environment, which would prevent human or ecological exposure 
to those materials.  

Minimal residual risks are anticipated in the location where the thermal desorption process 
is constructed and operated, since all operations would be performed within secured 
staging areas, and the staging areas and any residual PCBs associated with the operations 
would be removed following completion of the thermal desorption operations.  

9.5.5.2 Adequacy and Reliability of Alternative  

Evaluation of the adequacy and reliability of TD 5 included an assessment of the factors 
discussed below.  
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Use of Technology under Similar Conditions 

Historically, thermal desorption to treat materials containing PCBs at other sites has 
primarily been used on soils, with limited application on sediments, likely due in part to the 
increased time and costs to sufficiently dewater the sediments as a pretreatment step.  
Examples of the use of thermal desorption for PCB-containing materials are:   

• A low-temperature thermal desorption treatment facility was used at the Sangamo 
Weston/Twelve-Mile Creek/Lake Hartwell site in Pickens, South Carolina, to treat 
approximately 40,000 cy of PCB-impacted soil to a cleanup level of 2 mg/kg (EPA, 
2003).  The treated soil was backfilled on-site and capped with topsoil, and then the 
area was graded and restored.   

• Thermal desorption was used to treat 53,685 cy of PCB-impacted soil at the Industrial 
Latex Site in Wallington, New Jersey (i.e., up to 4,000 mg/kg of Aroclor 1260) (Federal 
Remediation Technologies Roundtable Technology Cost and Performance Database, 
2003, web site: http://costperformance.org/profile.cfm?ID=348&CaseID=348).  The 
treated soil, with an average PCB concentration of 1 mg/kg, was backfilled on-site and 
compacted.   

• At the Re-Solve, Inc. site in North Dartmouth, Massachusetts, 36,200 cy of PCB-
impacted soil were treated to a cleanup level of < 25 mg/kg using low-temperature 
thermal desorption, with PCB concentrations ranging from 0.59 to 21 mg/kg in treated 
material (EPA, 2003).   

• At the Outboard Marine Corporation Site along Lake Michigan in Waukegan, Illinois, 
thermal desorption was used to treat 12,755 tons of PCB-impacted soil and sediment to 
concentrations ranging from 0.4 mg/kg to 8.9 mg/kg with a PCB destruction and 
removal efficiency of 99.9999% (Federal Remediation Technologies Roundtable 
Technology Cost and Performance Database, 1995, web site: 
http://costperformance.org/profile.cfm?ID=209&CaseID=209).   

• At the Wide Beach Development Site in Brandt, New York, thermal desorption was 
used in combination with alkaline polyethylene glycol (APEG) dehalogenation 
technology to treat 42,000 tons of PCB-impacted soil to the cleanup level of < 2 mg/kg 
(EPA, 1992a).  The treated soils were not as stable as the pre-treated soils, and were 
sent off-site for disposal. 

• Thermal desorption was used to treat 21,000 tons of PCB-impacted soil at a former 
industrial site in Springvale, Victoria, Australia (Ebrill and Lucas, 2010).  The treated 
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soil, with PCB concentrations of <0.1 mg/kg (non-detectable), retained its geotechnical 
properties and was reused on a local site as clean fill. 

Originally thermal desorption was a part of the selected remedy for the Freeman’s Bridge 
Road Site (New York) and the Fletcher’s Paint Works Site (New Hampshire).  However, the 
regulatory agencies (the New York State Department of Environmental Conservation 
[NYSDEC] and EPA, respectively) subsequently changed the thermal desorption portion of 
the remedies to off-site disposal for the waste with PCBs over 50 mg/kg (at the Freeman’s 
Bridge Road Site) or for all of the waste (at the Fletcher’s Paint Works Site).  These 
agencies determined that off-site disposal would be a more effective or a more efficient and 
cost-effective approach than thermal desorption (NYSDEC, 2008; EPA, 2010).536   

Overall Effectiveness and Reliability 

Thermal desorption has been used in only limited instances to treat PCB-containing 
sediments and has been used at several sites to treat PCB-containing soils.  However, at 
most of these sites, the volumes of PCB-impacted soils and/or sediments have been 
relatively small, the duration of the treatment operation has been relatively short, and when 
on-site reuse has occurred, the material has typically been placed back in a small area and 
covered with clean backfill.  If thermal treatment were selected as a remedy component for 
the Rest of River, it would be operated for 9 months per year, and shut down in the winter 
for 3 months.  Depending upon the sediment and soil alternatives selected, the duration of 
treatment could range from approximately 5 years (if SED 10 were selected) to 
approximately 52 years (if SED 8 were selected).  The longer the period of operation of the 
thermal desorption facility, the greater likelihood would exist for periodic equipment failures 
and downtime.  Moreover, mechanical problems can result from treatment of high-organic, 
high-moisture-content, fine-grained materials, which can clump and clog equipment or 
otherwise be physically difficult to treat.  These types of materials are present in parts of the 
River.  Since no thermal treatment unit was identified as having been operated full scale at 
a PCB site over a period of more than 1.5 years, it is difficult to predict the reliability of the 
equipment in the longer term.   

While reuse as backfill, following mixture with an organic amendment, does not seem 
complicated to implement, it relies upon effective operation of the thermal treatment unit.  
Given the potentially long time frames and volumes of materials being considered for 

                                                      

536  At Freeman’s Bridge Road Site, thermal desorption was used for the treatment of waste containing 
PCBs less than 50 mg/kg, but NYSDEC determined that thermal desorption was not an effective 
treatment method for waste containing PCBs greater than 50 mg/kg.  At the Fletcher Paint Works Site, 
off-site disposal was identified as an alternative to thermal desorption that could achieve site goals to 
the same extent as thermal desorption, but within a much shorter timeframe and at a lower cost. 
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removal and treatment, consistent effective operation of the thermal treatment unit may be 
difficult to achieve, particularly given the mechanical problems with high-organic, high-
moisture-content, fine-grained materials.  Further, with long-term use of the equipment, 
there would be a greater potential for failure of process and control equipment, which could 
lead to the release of PCBs, metals, and/or dioxin/furans (if formed during the process) into 
the atmosphere, as well as incomplete treatment of the sediments/soils.    

Placement of treated soils and sediments that are not reused into off-site permitted landfills 
is considered an effective and reliable means of disposing of such treated materials.  This 
has been demonstrated at many sites.  However, as discussed for TD 1 (Section 9.1.8.1), 
as the volume of treated materials requiring disposal and the length of time necessary to do 
so increase, the more uncertainty would exist as to whether off-site permitted landfills would 
have the necessary capacity available for the disposal of these materials in the future. 

Reliability of Operation, Monitoring, and Maintenance Requirements/Availability of Labor 
and Materials 

Following completion of treatment operations, the areas of the site disturbed by the 
construction activities (e.g., treatment facility area, staging areas, and access roads) would 
be restored to the extent practicable.  A monitoring and maintenance program would then 
be implemented to address those areas.  This program would be similar to that 
implemented for other upland areas and would be in place for five years following 
completion of restoration.  Standard equipment and materials considered reliable for 
performing such activities would be used.  Labor and materials needed to perform the 
monitoring and maintenance activities are expected to be readily available.  For those 
locations where the treated material is amended and reused on-site as backfill in the 
floodplain, a monitoring and maintenance program would be in place as covered by the 
floodplain alternatives described in Section 7.  

Technical Component Replacement Requirements 

TD 5 would be used in combination with sediment or floodplain soil removal alternatives 
and would need to be implemented with reuse or a final disposition alternative for the 
treated material.  Therefore, under TD 5, there would no separate need for replacing 
components of this alternative under post-remediation conditions.  However, during the first 
five years following completion of the treatment process, there may be a need for replacing 
soils and vegetation in the restored support areas, which should be readily implementable.   
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9.5.5.3  Potential Long-Term Adverse Impacts on Human Health or the Environment  

The evaluation of potential long-term adverse impacts of TD 5 on human health or the 
environment has included an assessment of several components, as described below.  This 
evaluation focuses only on the potential long-term adverse impacts from the thermal 
desorption facility and support areas, as well as reuse of the treated material as backfill in 
the floodplain.  The long-term impacts associated with the removal alternatives and off-site 
transportation/disposal, including those stemming from access roads, staging areas, and 
truck transport, are discussed under each of those alternatives.    

Potentially Affected Populations 

Implementation of TD 5 would require construction of an approximately 5-acre facility, 
including the thermal desorption unit and staging and handling areas to segregate, store, 
and manage both untreated and treated materials.  In the overall context of the Rest of 
River, the area affected would be relatively small.  As such, no long-term impacts to 
populations of organisms would be expected in that area beyond those that would occur in 
the immediate area during operation of the facility and for a period following restoration of 
the associated staging areas, as discussed below.  In addition, the reuse of treated material 
as backfill in the floodplain would not have any long-term adverse impacts on human health, 
because the material would be sampled to ensure that it contains sufficiently low PCB 
concentrations to avoid potential adverse health effects (even under EPA’s assumptions).  
In terms of environmental effects, the material would contain sufficiently low PCB 
concentrations to avoid potential adverse effects on ecological receptors (even under EPA’s 
assumptions) and would be amended with organic topsoil material to support vegetative 
growth.  On the other hand, as discussed further below, this soil would not match the 
existing soil in the forested floodplain wetlands and other wetland areas, and this would 
have a long-term adverse effect on those wetlands and the plants and animals that use 
them.     

Long-Term Ecological Impacts 

Since the identified location for the thermal desorption facility is the same as that identified 
for a chemical extraction facility under TD 4, the assessment of potential long-term 
ecological impacts from the construction and operation of a thermal desorption facility at 
that location, as well as associated support areas, would be the same as that presented for 
TD 4 in Section 9.4.5.3 – i.e., no significant long-term adverse ecological impacts would be 
expected.   

However, the reuse of treated material as backfill in the floodplain would have long-term 
adverse environmental impacts.  As discussed above in connection with the impacts of 
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remedial construction activities in the floodplain (e.g., Sections 5.3.4.4 and 5.3.5.4), the 
wetlands in the floodplain, including both the forested floodplain areas and the other 
wetlands in the floodplain, contain high organic content soils (typically silty muck or other 
soils high in organic content) that have formed over many decades, with physical 
properties, soil chemistry, and a seed bank that are unique to the existing floodplain system.  
Floodplain soil that has been treated by thermal desorption, even when mixed with 
commercial topsoil containing organic material, would have different physical, chemical, and 
microbial characteristics that affect plant growth and hydraulic conductivity.  Pre-existing soil 
conditions would not return until the natural pattern of flooding has deposited enough 
natural silt and organic material over the backfilled areas to approximate their prior 
condition.  This would be a slow process that depends on the frequency and extent of 
sufficiently large depositional flood events, which are irregular and unpredictable.  It could 
take decades for soil conditions in these backfilled wetland areas to become comparable to 
prior conditions.  As a result, the changes in soil composition and properties would 
significantly affect the extent and type of plant growth and hydraulic conductivity in the 
affected areas for many years, and these changes would negatively affect the wildlife 
species that rely on or use these wetlands.   

Long-Term Impacts on Aesthetics and Recreational Use 

Given the identified location for the thermal desorption facility in a previously altered 
grassland, TD 5 would not be expected to have long-term aesthetic or recreational-use 
impacts, beyond the temporary impacts during operation of that facility and for a short 
period after restoration of the affected areas.  

Potential Measures to Mitigate Long-Term Adverse Impacts  

As discussed above, long-term adverse impacts from the thermal desorption facility would 
be minimal due to its relatively small size and the altered nature of the open grassland 
community.  Potential measures to further minimize any such impacts would be the same 
as those described for TD 4 in Section 9.4.5.  For the reuse of treated material as backfill in 
the floodplain, as discussed above, that material would be mixed/amended with topsoil 
containing organic material (at an approximate 1:1 ratio) to support vegetative growth, but 
doing so would not prevent the adverse long-term impacts resulting from the failure to 
match the characteristics of the existing soil in wetland areas.      

9.5.6 Reduction of Toxicity, Mobility, or Volume 

TD 5 would involve the treatment of between 191,000 cy of sediments/soils containing 
14,500 lbs of PCBs (if SED 3 and FP 2 were implemented) and 2.9 million cy of material 
containing 94,100 lbs of PCBs (if SED 8 and FP 7 were implemented).  PCBs present in the 
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removed sediments and soils would be volatilized and transferred to the off-gas from which 
they would be condensed into a liquid stream.  The degree to which TD 5 would reduce the 
toxicity, mobility, and volume of PCBs is discussed below. 

Reduction of Toxicity:  The indirect fired thermal desorption system would reduce the 
toxicity of PCB-containing soil and sediment by permanently removing PCBs from these 
materials.   In addition, the PCBs in the liquid stream sent to a permitted off-site disposal 
facility would be destroyed.  

Further, in the event that any material removed from the River or floodplain should 
constitute “principal threat” waste (e.g., free NAPL, drums of liquid waste), which is not 
anticipated, that waste would not be treated in the on-site thermal desorption unit, but would 
be segregated and transported separately off-site for treatment and disposal, as 
appropriate.     

Reduction of Mobility:  TD 5 would reduce the mobility of PCBs present in the removed 
sediment and soil by permanently removing PCBs from these materials.  The treatment 
process would transfer the PCBs into the off-gas and then into the liquid stream that would 
be sent to a permitted off-site facility for destruction.  A portion of the treated material would 
be reused on-site in the floodplain (assuming that, following sampling, the material is 
deemed suitable for reuses), with the remainder disposed of at a permitted off-site disposal 
facility.  Placement of the treated materials in a permitted landfill would result in the reduced 
mobility of PCBs by permanently isolating the PCB-containing sediments and soils from 
surface water infiltration, leaching to groundwater, or otherwise mobilizing. 

Reduction of Volume:  Treatment of removed sediment and soil in the indirect fired thermal 
desorption system would reduce the volume of PCB-containing material.  Experience at 
other sites indicates that PCB concentrations on the order of 1 to 2 mg/kg in treated solids 
can be achieved using thermal desorption.  Thermal desorption would also remove the 
naturally occurring organic matter present in the river sediment and floodplain soils, 
resulting in a slightly lower volume for the treated sediment/soil.  

9.5.7 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of TD 5 has included consideration of the short-
term impacts of implementing this alternative on the environment (in terms of both 
ecological effects and increases in GHG emissions), on local communities and communities 
along truck transport routes, and on the workers involved in the treatment and disposition 
activities.  For TD 5, short-term impacts are those that would occur during the period 
necessary for setting up the indirect fired thermal desorption system, conducting the 
treatment operations, and dismantling the treatment system.    
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Impacts on the Environment – Ecological Effects 

The short-term effects on the environment resulting from the implementation of TD 5 would 
include potential impacts during construction of the support areas, set-up of the thermal 
desorption system, conducting the treatment operations (which would include moving, 
storage, and handling of large volumes of treated and untreated materials using heavy 
construction equipment), and dismantling of the treatment system.  Specific impacts would 
depend on the location selected for the thermal desorption facility and the types of habitat 
affected.  Construction of the thermal desorption system and support facilities on the former 
DeVos property would have the same ecological habitat effects described for 
implementation of TD 4 at that location in Section 9.4.7 above.  

In addition, the longer the time required to implement this alternative, the greater potential 
would exist for failure of process and control equipment and a consequent release of PCBs, 
and metals and/or dioxin/furans (if formed during the process) into the atmosphere.  
Similarly, there would be a greater likelihood of spillage of the highly concentrated PCB-
containing liquids during accidents as these materials are being transported off-site for 
treatment/disposal.   

The reuse of treated soil as backfill in the floodplain would have short-term adverse 
environmental impacts due to the differences in soil characteristics between that material 
and the existing natural soil in wetland areas, as discussed for long-term effects in Section 
9.5.5.3.    

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, estimates have been developed of the carbon 
footprint composed of GHG emissions anticipated to occur through construction and 
operation of a thermal desorption facility to treat removed sediments and soils during 
implementation of TD 5.  These estimates have been made for two scenarios:  (1) 
assuming on-site reuse of 50% of the treated floodplain soils as backfill in the floodplain and 
off-site disposal of all other treated materials; and (2) assuming off-site disposal of all 
treated materials.  For both scenarios, the estimates were based on the range of potential 
removal volumes requiring treatment – from the combination of sediment and floodplain 
alternatives with the lowest in situ volume (SED 3 and FP 2 – 191,000 cy) to the 
combination with the highest in situ volume (SED 8 and FP 7 – 2.9 million cy).     

Based on this range of volumes, the total carbon footprint associated with TD 5 has been 
estimated to range from 66,000 tonnes (under both scenarios) to 1,000,000 tonnes 
(assuming 50% reuse of treated soils) or 1,100,000 tonnes (assuming no reuse of treated 
soils) of GHG emissions.  Of this total, the GHG emissions associated with direct emission 
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sources (primarily construction activities and transportation activities) range from 
approximately 55,000 tonnes (under both scenarios) to 860,000 tonnes (assuming reuse of 
treated soils) or 890,000 tonnes (assuming no reuse of treated soils). The GHG emissions 
associated with indirect emission sources (primarily power requirements for operating the 
thermal desorption treatment system) range from approximately 250 tonnes to 3,800 tonnes 
(under both scenarios).  The GHG emissions calculated for off-site emissions (primarily 
refinement of diesel fuel, production (drilling) and distribution of natural gas for use in the 
thermal desorption treatment system, and manufacture of concrete used in construction of 
buildings to house thermal desorption system) range from approximately 11,000 tonnes 
(under both scenarios) to 160,000 tonnes (under both scenarios).  The range of total GHG 
emissions estimated for this alternative is equivalent to the annual output of 12,600 to 
210,300 passenger vehicles (assuming no reuse of treated soils).  

Impacts on Local Communities and Communities Along Truck Transport Routes 

Implementation of TD 5 would also result in short-term impacts on local communities.  
These short-term effects could include potential emissions of PCBs, metals, and/or 
dioxin/furans (if formed during the process) into the atmosphere due to process and control 
equipment failure.  The short-term impacts would also include increased truck traffic and 
noise from construction and treatment activities.  Truck traffic to deliver construction 
materials, equipment, and dewatered sediments/soils to the thermal desorption facility and 
to remove treated material from that facility would persist for the duration of the project.  
This additional traffic and equipment would increase noise levels and emissions of 
vehicle/equipment exhaust and nuisance dust to the air.  These factors would especially 
affect any residents and businesses located in the immediate vicinity of the thermal 
desorption facility.     

The increased truck traffic would affect not only local communities, but areas along the 
routes used to transport treated material to an off-site disposal facility.  To estimate the 
amount of such truck traffic, it has been assumed that 20-ton trucks would be used to 
transport the treated material off-site and that the in situ removal volumes would be bulked 
by 20% for such transport.  Using these assumptions, the number of off-site truck trips has 
been estimated for the same two scenarios mentioned above: (1) assuming on-site reuse of 
50% of the treated floodplain soils as backfill in the floodplain and off-site disposal of all 
other treated materials; and (2) assuming off-site disposal of all treated materials.  Using 
these assumptions, the estimated numbers of off-site truck trips, based on the lower and 
upper bounds of the range of potential volumes to be transported, are:  (1) 13,300 to 
190,500 truck trips (average of 1,700 to 4,800 truck trips annually) for the first scenario 
(assuming 50% reuse); and (2) 14,300 to 218,900 truck trips (average of 1,800 to 5,500 
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truck trips annually) for the second scenario (assuming no reuse).537  To implement TD 5 
assuming 50% reuse, the trucks would travel a total of 7,315,000 miles for SED 3 and FP 2 
and 104,775,000 miles for SED 8 and FP 7, including return trips.  To implement TD 5 
assuming no reuse, the trucks would travel a total of 7,865,000 miles for SED 3 and FP 2 
and 120,395,000 miles for SED 8 and FP 7, including return trips.  The short-term impacts 
from this increased truck traffic would include an increased risk of injuries from accidents, 
as well as potential spills of concentrated PCB-containing liquids due to accidents as they 
are being transported.   

Appendix N includes an analysis of potential accident-related injury risks from the increased 
truck traffic to transport the treated materials from the thermal desorption facility to an off-
site disposal facility.538  This analysis has been developed for the same two scenarios 
described above, based on the ranges of such off-site truck trips.  The results are as 
follows:   

• Under the first scenario (partial reuse), the analysis indicates that the increased truck 
traffic would result in an estimated 3.44 to 49.24 non-fatal injuries due to accidents 
(average of 0.43 to 1.23 non-fatal injuries per year), with a probability of 97% to 100% 
of at least one such injury, and an estimated 0.16 to 2.31 fatalities from accidents 
(average of 0.02 to 0.06 fatalities per year), with a probability of 15% to 90% of at least 
one such fatality. 

• Under the second scenario (no reuse), the analysis indicates that such increased truck 
traffic would result in an estimated 3.70 to 56.59 non-fatal injuries due to accidents 
(average of 0.46 to 1.41 non-fatal injuries per year), with a probability of 98% to 100% 
of at least one such injury, and an estimated 0.17 to 2.65 fatalities from accidents 
(average of 0.02 to 0.07 fatalities per year), with a probability of 16% to 93% of at least 
one such fatality. 

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, or mitigate the 
negative short-term impacts from construction and operation of the thermal desorption 
facility on the environment and local communities.  These measures, which include 

                                                      

537  These estimates do not include the additional truck trips that would be necessary to transport 
excavated materials from the temporary staging areas to the thermal desorption facility.  
538  The risks associated with transport of excavated materials from the temporary staging areas to the 
thermal desorption facility have been evaluated as part of risks to workers, discussed below. 
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engineering controls and BMPs, would be the same as the ones identified for TD 4 in 
Section 9.4.7 above.  Despite the implementation of these measures, however, some short-
term impacts from TD 5 would be inevitable. 

Risks to Remediation Workers 

Implementation of TD 5 would also result in health and safety risks to site workers during 
the treatment process.  Appendix N includes an analysis of potential accident-related risks 
to on-site workers from implementation of this alternative, including the risk to industrial 
truck drivers associated with transport of the removed materials from the staging areas to 
the treatment location.539  These potential risks were estimated for the range of potential 
volumes of soil and sediment (approximately 191,000 to 2.9 million cy) that could be treated 
by the treatment facility (which would require the treatment facility to operate for 
approximately 8 to 40 years).  Based on the lower and upper bounds of this range, this 
analysis indicates that implementation of TD 5 would result in an estimated 1.27 to 13.1 
non-fatal injuries to workers (0.16 to 0.33 average annual non-fatal injuries), with a 
probability of 72% to 100% of at least one such injury, and an estimated 0.007 to 0.08 
worker fatalities (0.0009 to 0.002 average annual fatalities), with a probability of 0.7% to 8% 
of at least one such fatality.   

9.5.8 Implementability 

9.5.8.1 Technical Implementability  

The technical implementability of TD 5 has been evaluated in terms of the following factors: 

General Availability of Technology:  While the technologies involved in implementation of 
TD 5 are specialized, they are available.  There are thermal desorption vendors that have 
the equipment required to implement this technology.  The longer the period of treatment 
operations, the greater likelihood would exist that this equipment would have to be repaired 
and/or replaced as necessary due to excessive wear and tear. 

Ability To Be Implemented:  Fixed-base and mobile indirect-fired thermal desorption 
treatment systems have been used at other Superfund sites for the treatment of PCBs.  GE 
has identified property that it owns along New Lenox Road as a potential location for a 
thermal desorption facility.    

                                                      

539  As noted in Appendix N, these estimates slightly underestimate the worker site accident risks 
since the labor hours on which they are based do not include service support hours. 
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Reliability:  Thermal desorption has been shown to be reliable at other sites for projects 
involving relatively small volumes and short durations, as discussed in Section 9.5.5.2.  
However, there is only limited precedent for implementation of thermal desorption for 
treatment of sediment.  As previously noted, mechanical problems can arise as a result of 
the high-organic, high-moisture-content, fine-grained sediments, which tend to clump and 
can clog equipment or otherwise be physically difficult to treat.  Moreover, the longer the 
operations period, the greater potential would exist for failure of process and control 
equipment, which could lead to the release of PCBs, metals, and/or dioxin/furans (if formed 
during the process) into the atmosphere, as well as incomplete treatment of the 
sediments/soils.  There would also be a greater potential for spillage of the highly 
concentrated PCB-containing liquids during accidents as they are being transported off-site 
for treatment/disposal.   

Availability of Space for Facilities:  Implementation of this alternative depends on obtaining 
sufficient and appropriate space for construction of the thermal desorption facility and 
support areas.  As noted previously, GE has identified such a potential area.  This area has 
sufficient space for the thermal desorption facility and associated staging and handling 
areas for untreated and treated material.  Thus, it is expected that space would be available 
for implementation of TD 5. 

Availability of Equipment, Materials, and Personnel:  As noted above, equipment, materials, 
and personnel necessary to construct, operate, and monitor an indirect fired thermal 
desorption treatment facility are available.  In addition to that facility, implementation of TD 5 
would require the development of staging and support areas and construction of access 
roads.  To the extent possible, existing roadways would be used to transport equipment and 
dredged/excavated sediment/soil to and from the staging and support areas.  Staging and 
support areas would be adequately and individually sized to accommodate equipment 
staging and necessary temporary material storage.  The equipment and personnel required 
for these efforts would be available to support implementation of TD 5. 

Ease of Conducting Additional Corrective Measures:  Additional corrective measures would 
be required if treated materials did not meet minimum criteria for disposal or reuse.  
Corrective measures could include re-treating material or implementation of alternate 
disposal techniques.  

Ability to Monitor Effectiveness:  The effectiveness of TD 5 would be determined over time 
through periodic monitoring activities at the facility, including monitoring of the dewatered 
PCB-containing feed material, the desorber temperature, the off-gas, the PCB-containing 
liquid stream, and the treated soil/sediment to assess the effectiveness of the remedy.  
Standard approaches to monitoring the effectiveness of TD 5 are proven and readily 
available. 
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9.5.8.2 Administrative Implementability 

The evaluation of the administrative implementability of TD 5 has included consideration of 
regulatory requirements, need for access agreements, and coordination with government 
agencies. 

Regulatory Requirements:  Implementation of TD 5 at the identified site would be an “on-
site” activity for purposes of the permit exemption set forth in Section 121(e) of CERCLA 
and Paragraph 9.a of the CD.  As such, no federal, state, or local permits or approvals 
would be required.  However, this alternative would be required to meet the substantive 
requirements of applicable regulations that are designated as ARARs.  An evaluation of 
compliance with potential ARARs for construction and operation of a thermal desorption 
facility on the GE-owned property described above is provided in Tables T-5.a through T-
5.c in Appendix C and was summarized in Section 9.5.4.    

Access Agreements:  Since GE currently owns the property identified as a potential location 
for a thermal desorption facility and associated support facilities, implementation of TD 5 
would not require GE to obtain long-term access from another party. 

Coordination with Agencies:  Both prior to and during implementation of TD 5, GE would 
need to coordinate with EPA, as well as state and local agencies, to provide as-needed 
support with public/community outreach programs. 

9.5.9 Cost 

The overall range of estimated total costs to implement TD 5 is $103 M to $1.53 billion (not 
including the cost of the sediment or floodplain removal alternatives).  These costs include 
all labor, equipment, and materials necessary for the thermal treatment process as well as 
the associated post-treatment off-site disposal.  Costs have been estimated for both 
scenarios: (1) assuming on-site reuse of 50% of the treated floodplain soils as backfill in the 
floodplain, and off-site disposal of remaining treated soils and all treated sediments; and (2) 
assuming off-site disposal of all treated materials.  For both scenarios, the range of 
estimated costs is represented by: (a) a lower bound based on the minimum volume of 
sediment/soil that could be treated (191,000 in situ cy assuming implementation of SED 3 
and FP 2); and (b) an upper bound based on the maximum volume of sediment/soil that 
could be treated (2.9 million in situ cy assuming implementation of SED 8 and FP 7).  In all 
cases, the estimated costs assume that the treated solid materials to be transported off-site 
would be disposed of at a non-TSCA solid waste landfill, and that the liquid condensate 
would be transported to an appropriate TSCA incineration facility.    
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The range of estimated capital costs associated with construction/set-up of the thermal 
desorption facility is $20 M to $232 M (depending on the size of the facility).  Annual 
operations costs related to the thermal treatment facility over the course of the entire project 
range from $5 M to $16 M per year, depending on the volume of materials to be treated, 
resulting in total operations costs of $42 M to $642 M.  The estimated total post-treatment 
disposal costs range from $36 M to $595 M, depending on the volume of material being 
disposed of and the method of disposition.540  As mentioned in Section 9.5.1.2, there would 
be a small component of post-treatment monitoring and maintenance costs associated with 
monitoring of the restoration of the facility area.  For purposes of this Revised CMS Report, 
restoration and the associated monitoring and maintenance costs are assumed to consist of 
monitoring and maintenance of the restored area for a period of five years at $25,000 per 
year, resulting in a total cost of $125,000.  The following summarizes the total costs 
estimated for TD 5.   

TD 5 Minimum Est. Cost Maximum Est. Cost Description

w/ reuse w/o reuse w/ reuse w/o reuse

Total Capital Cost $20 M $20 M $232M $232 M Total cost for engineering, 
labor, equipment, materials 
associated with facility 
construction 

Total Operations 
Cost 

$47 M $47 M $698 M $698 M Total estimated cost for pre-
treatment handling of 
excavated materials and for 
operation and maintenance of 
desorption facility during years 
of operation (8 to 40 years)  

Total Associated 
Off-site Disposal 
Costs 

$36 M $39 M $518 M $595M Total estimated post-treatment  
off-site disposal costs, 
assuming all treated materials 
may be disposed of as non-
TSCA materials 

Total Post-
Treatment 
Monitoring and 
Maintenance Cost 

$0.125 M  $0.125 M $0.125 M $0.125 M Total estimated post-treatment 
monitoring and maintenance 
costs for 5 years from 
completion of restoration of 
facility area 

Total Cost for 
Alternative 

$103 M $106 M $1,450 M $1,530 M Total cost of TD 5 in 2010 
dollars  

                                                      

540  As noted above, these estimated costs assume that all treated solid materials may be disposed of 
as non-TSCA-regulated wastes.  If those materials must be disposed of based on their pre-treatment 
TSCA classification, there would be significant additional costs beyond those discussed above.  For 
instance, the off-site transport/disposal costs would add an additional $237 M to the costs associated 
with the maximum potential disposal volumes. 
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The overall range of estimated present worth costs for TD 5 was developed using a 
discount factor of 7%, an assumed overall duration of 10 to 52 years,541 and a post-closure 
monitoring period of 5 years.  That overall range is $81 M (based on the minimum volume 
and assumed combination of reuse and off-site disposal of treated materials) to $590 M 
(based on the maximum volume and assumed off-site disposal of all treated materials).  
More detailed cost estimate information and assumptions for each of the 
treatment/disposition alternatives are included in Appendix Q.     

9.5.10   Overall Protection of Human Health and the Environment – Conclusions 

As explained in Section 9.5.2, the evaluation of whether TD 5 would provide overall 
protection of human health and the environment draws upon the evaluations under several 
other Permit criteria, discussed in prior sections, as well as other factors relevant to the 
protection of health and the environment.  The key considerations relevant to this criterion 
are discussed below. 

General Effectiveness:  As discussed in Section 9.5.5.2, the thermal desorption technology 
has been demonstrated to be an effective remedial technology for the treatment of PCB-
impacted soil at some sites and not at others, but has only limited precedents for use on 
sediments.  As discussed previously, most of the PCBs present in the sediments/soils 
would be volatilized using an indirect fired thermal desorption system and transferred to the 
off-gas from which they would be condensed into a liquid stream.  The condensed PCBs 
would then be transported to a permitted off-site facility for destruction.  However, to date, 
the volumes of PCB-impacted materials treated at other sites have generally been relatively 
small, the duration of the treatment operation has been relatively short, and when on-site 
reuse has occurred, the material has typically been placed into a small area and covered 
with clean backfill.  While it has been assumed for purposes of this Revised CMS that 
metals leachability would not affect end use and/or disposal costs, the leachability of certain 
metals that may be present in the soils/sediment could be altered by the thermal desorption 
process (for example, thermal desorption can oxidize lead, increasing toxicity and mobility 
[ITRC, 1998]) and thereby affect the ultimate end use and/or disposal costs of the treated 
soil/sediment.  Thus, the reliability of this process for a long-term treatment operation 
involving a large volume of sediments and soils, and the ability to use the treated solids, 
amended by organic material, as backfill in the floodplain are unknown. 

                                                      

541  This range is based on the estimated overall duration of the lowest cost/lowest volume 
combination (SED 3 and FP 2) to that of the highest cost/highest volume combination (SED 8 and FP 
7).  Note that the lower bound of this range is different from the combination with the shortest duration, 
which is the combination of SED 10 and FP 9, with an estimated duration of 5 years. 
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Compliance with ARARs:  As discussed in Section 9.5.4, review of the potential ARARs for 
TD 5 indicates that TD 5 could be designed and implemented to meet certain of those 
ARARs (provided that the necessary determinations are obtained from EPA), but that other 
federal and state regulatory requirements would not be met.  To the extent that the latter 
requirements constitute ARARs, they would need to be waived by EPA as technically 
impracticable (or on some other ground) under CERCLA and the NCP.  

Human Health Protection:  TD 5 would provide human health protection by substantially 
reducing the PCB concentrations in the treated solids materials, followed by on-site reuse 
(after amendment with organics) and/or off-site disposal of those materials and off-site 
disposal/destruction of the liquids containing the condensed PCBs.  Implementation of this 
alternative, either with or without reuse of a portion of the treated soils as backfill in the 
floodplain, would not be expected to produce any significant short-term or long-term 
adverse impacts on human health.   

Environmental Protection:  Implementation of TD 5 would provide protection of ecological 
receptors from potential exposure to PCBs for the same reasons discussed for human 
receptors.  It would produce short-term effects on the environment due to the loss of habitat 
in the area where the thermal desorption facility would be located.  It would also produce by 
far the greatest amount of GHG emissions (for the range of volumes) of any of the 
treatment/disposition alternatives.  In addition, given the length of time required to 
implement this alternative (5 to 52 years), there would be a potential, which increases with 
implementation time, for failure of process and control equipment and consequent release 
of PCBs, metals, dioxins/furans (if formed during the process) into the atmosphere.  There 
would also be a greater likelihood of spillage of the highly concentrated PCB-containing 
liquids during accidents as they are being transported off-site for treatment/disposal.  At the 
altered grassland location identified for implementation of TD 5 for purposes of this Revised 
CMS Report, this alternative would not be anticipated to result in any significant long-term 
adverse habitat effects following completion of the treatment operations and restoration of 
the staging areas.  However, if a portion of the treated soils is reused as backfill in the 
floodplain, that reuse would result in long-term adverse environmental impacts in forested 
and other wetland areas due to the differences in soil characteristics (including physical, 
chemical, and microbial properties, as well as seed bank) between those materials (even if 
amended with topsoil) and the existing natural soils in those wetland areas.    

Summary:  For the reasons given above, it is concluded that TD 5 would provide overall 
protection of human health.  With respect to environmental protection, it is concluded that if 
the treated soils are not used as backfill, TD 5 would provide overall protection of the 
environment, although the substantial carbon footprint of this alternative in terms of GHG 
emissions, particularly with the larger volumes, is of concern.  If 50% of the treated soils are 
used as backfill in the floodplain, TD 5 would not meet the standard of overall protection of 
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the environment due to the adverse impacts resulting from the inability of those soils to 
match the characteristics of the existing soils in wetland areas, as well as due to the large 
carbon footprint from GHG emissions.  

9.6 Comparative Evaluation of Treatment/Disposition Alternatives 

In Sections 9.1 through 9.5, the five treatment/disposition alternatives have been 
individually evaluated under the three General Standards and five of the six Selection 
Decision Factors specified in the Permit (attainment of IMPGs was excluded, since it is not 
relevant to the treatment/disposition alternatives).  This section contains a comparative 
evaluation of the five alternatives using the same criteria.   

This comparative analysis evaluates the relative performance of the various 
treatment/disposition alternatives under the Permit criteria to identify potential advantages 
and disadvantages of each alternative relative to the others.  This analysis also addresses 
the requirement specified in the Permit (Special Condition II.G.3) to identify which 
alternative, in GE’s opinion, is “best suited to meet the [General Standards] in consideration 
of the [Selection Decision Factors], including a balancing of those factors against one 
another.”  As this language reflects, and as discussed previously in Section 8.2, a 
comparison of alternatives necessarily involves balancing and trade-offs.  As a result, this 
comparative analysis focuses primarily on differences among the alternatives with respect 
to each criterion. 

9.6.1 Overview of Alternatives 

All five alternatives would involve disposition of the sediments and floodplain soils in 
disposal facilities, either directly or after prior treatment.  The three alternatives involving 
only disposal are: (1) disposal in off-site permitted landfills (TD 1); (2) disposition in on-site 
CDF(s) in a local waterbody (TD 2) (i.e., Wood Pond or one or more backwaters); and (3) 
disposition in an on-site Upland Disposal Facility (TD 3) (for which three potential locations 
have been identified).  The other two alternatives would involve treatment, either by a 
chemical extraction process (TD 4) or by thermal desorption (TD 5).  As discussed in the 
detailed analysis of TD 4, since the results from the bench-scale tests of the representative 
chemical extraction process (the BioGenesisSM process) indicate that PCB concentrations 
in the treated sediments and soils would not be sufficiently low to allow reuse on-site, the 
treated sediments and soils would have to be transported to a landfill for disposal.  For TD 
5, it is assumed for purposes of this Revised CMS Report that the thermal desorption 
process would reduce the concentrations of PCBs in the treated solid materials to levels 
(around 1-2 mg/kg) that could allow reuse in the floodplain and that it would not increase the 
metals leachability of those materials so as to preclude such use.  Thus, it is assumed that 
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approximately half of the treated floodplain soils could be mixed with organic-rich topsoil on 
an approximate 1:1 basis and could be used on-site as backfill in the floodplain, and that the 
remaining treated floodplain soils and all treated sediments would be transported to an off-
site landfill for disposal.542  However, due to uncertainties regarding the ultimate 
effectiveness of the treatment process (as well as issues relating to the reuse of the treated 
soils), TD 5 has also been evaluated based on the alternate assumption that all the treated 
material would be transported to an off-site landfill for disposal.     

All of the treatment/disposition alternatives except TD 2 have been evaluated considering 
the same range of sediment and soil volumes that could be removed under the sediment 
and floodplain alternatives.  This range extends from 191,000 cy, based on a combination 
of SED 3 and FP 2, to 2.9 million cy, based on a combination of SED 8 and FP 7.  Under 
TD 2, however, the in-water CDF(s) would be used only for the disposition of hydraulically 
dredged sediments from Reaches 5C and 6, which would be generated only under SED 6, 
SED 7, SED 8, or SED 9.  Thus, TD 2 has been evaluated for a range of hydraulically 
dredged sediment volumes from 300,000 cy for SED 6 to 1,240,000 cy for SED 8.  Given 
this limitation, the evaluations of TD 2 alone are not comparable to the evaluations of the 
other TD alternatives, since they do not take account of the fact that, with TD 2, another 
treatment/disposition alternative (e.g., off-site disposal) would be necessary for the 
remaining sediments and for floodplain soils.  For cost comparison purposes, however, the 
TD 2 analysis assumes that the sediment and soil not placed in the CDF(s) would be 
transported off-site for disposal.  Under this assumption, the lower-bound costs for TD 2 are 
based on the combined volumes from SED 6 and FP 2 and the upper-bound costs are 
based on the combined volumes from SED 8 and FP 7 (see Section 9.6.9). 

9.6.2 Overall Protection of Human Health and the Environment – Introduction  

As discussed previously, the evaluation of whether the treatment/disposition alternatives 
would provide overall human health and environmental protection draws on the evaluations 
under several other Permit criteria – notably long-term effectiveness and permanence 
(including long-term adverse impacts), short-term effectiveness, and compliance with 
ARARs.  For that reason, the comparative evaluation of the overall protectiveness of the 
treatment/disposition alternatives is presented at the end of Section 9.6 so that it can take 
account of the comparative evaluations under those other criteria, as well as other factors 
relevant to the protection of human health and the environment. 

                                                      

542  For reasons discussed in Section 9.5.1.2, it has been assumed that none of the treated materials 
could be used as backfill or capping material in the River. 
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9.6.3 Control of Sources of Releases 

All the treatment/disposition alternatives would control the potential for PCB-containing 
sediments and soils to be released and transported within the River or onto the floodplain, 
although some alternatives would provide more effective control of such releases than 
others.   

Under TD 1, placement of the removed PCB-containing sediments and soils into a 
permitted off-site landfill or landfills would effectively isolate those materials from being 
released into the environment.  TD 2 would minimize the potential for releases through 
placement of some of the removed materials into CDF(s) (coupled with the implementation 
of a long-term monitoring and maintenance program).  Under TD 2, there is a potential for 
releases of sediments into the River during the filling process and through releases of PCBs 
in the water that permeates out of the CDF(s) through the berms; however, by design, the 
PCBs suspended in the water inside the CDF(s) should be filtered out by the berms during 
this process.  It is also possible that releases from the CDF(s) could occur after CDF 
closure through  migration  to groundwater or due to damage caused by ice or floods.  
(Assuming that, under TD 2, the materials not placed in the CDF(s) would be disposed of 
off-site, that disposal would isolate those materials from being released.)  TD 3 would 
address future releases through the placement of the materials in an Upland Disposal 
Facility and the implementation of a long-term monitoring and maintenance program.  
Placement of the PCB-containing sediments and soils into an Upland Disposal Facility 
would effectively isolate the removed materials from being released into the environment 
and transported to the River or the floodplain.  This is because:  (1) the Upland Disposal 
Facility would be located away from the River and outside the 500-year floodplain; (2) the 
materials would be dewatered prior to placement in that facility; and (3) the facility would 
include a double liner system, a geosynthetic drainage layer, a double leachate collection 
system, and an impermeable surface cover.   

Under TD 4 and TD 5, the potential for the PCB-containing sediments and soils to be 
released within the River or onto the floodplain during treatment operations would be 
minimized by locating the treatment facility away from the River and using appropriate 
engineering control systems.  Moreover, under TD 4, the treated solid materials would be 
transported to an off-site landfill for disposal, the wastewater would be subject to treatment 
prior to discharge to the River, and the water treatment sludge would also be transported to 
an off-site landfill for disposal.  Under TD 5, to the extent that some of the treated solids are 
used as backfill in the floodplain, chemical characterization sampling would be performed to 
verify that those materials would not present concerns regarding future releases or 
exposure.  The remainder of the treated solids – or all such solids if none are reused as 
floodplain backfill – would be transported to an off-site landfill for disposal, and the 
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concentrated PCB-containing liquid condensate from the thermal desorption process would 
be sent off-site for incineration.  

During implementation of TD 4 or TD 5, however, the potential exists for the release of 
PCBs and other constituents (e.g., metals and dioxins/furans [if formed]) to the air, with TD 
5 having the greatest potential for such emissions due to the treatment process used 
(application of heat to transfer PCBs into the vapor phase).  The potential also exists for 
PCBs to be released to the environment through the spillage or incomplete treatment of 
water generated during implementation of TD 4 or TD 5, with TD 4 having the greatest 
potential for such a release given the significant volume of water generated during the 
treatment process.  Under both treatment alternatives, releases of PCB-containing 
materials during implementation would be controlled using conventional engineering 
practices. 

In short, all of the treatment/disposition alternatives would effectively control the potential for 
future releases of PCBs from the removed materials within the River or onto the floodplain, 
although there would be a somewhat greater potential for such releases under TD 2 than 
under the other alternatives. 

9.6.4 Compliance with Federal and State ARARs 

The potential ARARs identified by GE for the treatment/disposition alternatives are listed in 
tables in Appendix C and have been summarized and discussed in the relevant subsections 
of the preceding sections on those individual alternatives.  There are no ARARs for TD 1, 
since that alternative would involve off-site transport and disposal.  The chemical-specific 
ARARs for TD 2 should be attained, and no chemical-specific ARARs have been identified 
for TD 3 through TD 5 (although several guidances to be considered are listed in the 
ARARs tables).  Thus, the ARARs analysis has focused primarily on the regulatory 
requirements that have been identified as potential location-specific and action-specific 
ARARs.543   

For TD 2, as discussed in Section 9.2.4, the CDF(s) could be designed and operated to 
meet certain of the identified ARARs, including those under TSCA (provided that EPA 
makes the necessary risk-based approval or waiver determination allowed by the TSCA 
regulations); but there are a number of potential ARARs that would not be met.  For 

                                                      

543  For the reasons discussed in Section 2.1.3, some of those requirements (i.e., those that do not 
address on-site hazardous substances of the media containing them) do not constitute ARARs for the 
Rest of River remedy under CERCLA, but have nevertheless been identified as potential ARARs at 
EPA’s direction. 
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example, TD 2 would not meet a number of siting and design requirements under the 
Massachusetts water quality certification regulations and the Massachusetts Wetlands 
Protection Act regulations, including the requirement that there be no practicable alternative 
with less adverse impact on the aquatic ecosystem,544 the prohibition on projects that would 
adversely affect the Estimated Habitat of state-listed wildlife species, the prohibition on a 
CDF in an ACEC, several design requirements for a CDF, and (if applicable) the provision 
of flood storage compensation for the loss of flood storage capacity (which would not be 
feasible for TD 2).  In addition, TD 2 would not meet the MESA requirement that a project 
not result in a take of a state-listed species.  Thus, to the extent that these requirements 
constitute ARARs, they would need to be waived by EPA under CERCLA and the NCP in 
order for TD 2 to be implemented.  Further, in the unlikely event that the sediments to be 
placed in the CDF(s) were found to constitute hazardous waste under RCRA and 
comparable state regulations and were determined to be subject to federal or state 
hazardous waste regulations, the CDF(s) would not meet some of the substantive 
requirements of those regulations, which would thus also need to be waived as technically 
impracticable to meet.   

For TD 3, as discussed in Section 9.3.4, the Upland Disposal Facility could be designed 
and operated to meet the identified ARARs, including those under TSCA (provided that 
EPA makes any necessary risk-based approval or waiver determination allowed by the 
TSCA regulations), with a few potential exceptions:  First, under certain configurations at 
each of the identified sites, the operational footprint for an Upland Disposal Facility545 would 
impact a small area or areas that could constitute regulated wetlands, surface waters, or 
other jurisdictional resource areas under federal or state regulations.  If the operational 
footprint would impact such a regulated area, then, to comply with the relevant regulations, 
EPA would have to find that there is no practicable alternative with less adverse impact on 
the aquatic ecosystem or wetlands and that the project would include all practicable steps 
to minimize or mitigate harm to the affected resource(s).  In addition, there are a few other 
requirements of these regulations that might not be met.  Notably, the maximum (but not 
minimum) operational footprint of a disposal facility at the Rising Pond Site would include 
NHESP-mapped Estimated Habitat and Priority Habitat for the state-listed wood turtle.  
Thus, under that scenario, the prohibitions in the Massachusetts water quality certification 
regulations and Wetlands Protection Act regulations on projects that would adversely affect 

                                                      

544  This is also a requirement of certain federal regulations, such as EPA’s and the U.S. Army Corps’ 
regulations under Section 404 of the Clean Water Act.  
545  As described in Section 9.3, the operational footprint for an Upland Disposal Facility includes the 
area that would be used for waste disposal (the landfill) plus access roads, material staging areas, and 
other ancillary facilities, but excluding set-back and buffer areas that would not be disturbed by 
transport and disposal operations. 
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such Estimated Habitat and the MESA prohibition on a take of a state-listed species (if 
these prohibitions constitute ARARs) would need to be waived by EPA as technically 
impracticable to meet.  Finally, in the unlikely event that the sediments or soils to be placed 
in the Upland Disposal Facility were found to constitute hazardous waste and were 
determined to be subject to federal or state hazardous waste regulations, there are a few 
requirements of those regulations that might not be met – notably, certain state siting 
requirements for a hazardous waste landfill (this would be investigated further during 
design).546  If any such requirements could not be met at the identified location, those 
requirements would also need to be waived by EPA as technically impracticable to meet. 

For TD 4 and TD 5, as discussed in Sections 9.4.4. and 9.5.4, the chemical extraction or 
thermal desorption facility could be designed and operated to meet certain of the identified 
ARARs, including those under TSCA (assuming that EPA makes the necessary risk-based 
approval determination allowed by the TSCA regulations); but there are a few such 
requirements that would not or may not be met at the location identified for that facility.  For 
example, if two small wetlands that would be affected by the facility constitute regulated 
wetlands under federal or state regulations, EPA would have to find that there is no 
practicable alternative with less adverse impact on the wetlands and that the project would 
include all practicable steps to minimize harm to those wetlands.   Additionally, in that case, 
since the treatment facility would be located within the Estimated Habitat of certain state-
listed wildlife species, the prohibitions in the Massachusetts water quality certification 
regulations and Wetlands Protection Act regulations on projects that would adversely affect 
such habitat would not be met.  Further, in any event, since the facility location would be 
within the Priority Habitat of a number of state-listed species and would adversely impact 
some of those species, the MESA prohibition on a take of such species would not be met.  
Thus, if these requirements constitute ARARs, they would need to be waived by EPA as 
technically impracticable to meet.  Finally, in the unlikely event that the sediments or soils to 
be treated in the chemical extraction or thermal desorption facility were found to constitute 
hazardous waste and that the state hazardous waste regulations were found to apply, the 
facility could not feasibly meet certain locational standards in those regulations for 
hazardous waste treatment/storage facilities (e.g., that the waste piles for such storage not 
be located in the 500-year floodplain) and may not meet certain design requirements of 
those regulations.  In that case, GE would evaluate available options, including, if 
necessary, seeking a waiver of any requirements that would be technically impracticable to 
meet.   

                                                      

546  In the event that materials to be placed in the disposal facility constitute hazardous waste, the 
substantive technical requirements of the federal and state regulations for a hazardous waste landfill 
would be met. 
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9.6.5 Long-Term Reliability and Effectiveness 

The assessment of long-term reliability and effectiveness for the treatment/disposition 
alternatives has included an evaluation of the magnitude of residual risk, the adequacy and 
reliability of the alternatives, and potential long-term adverse impacts on human health or 
the environment.   

9.6.5.1 Magnitude of Residual Risk 

Placement of PCB-containing sediments/soils in off-site permitted landfills (TD 1), in one or 
more CDF(s) (TD 2), or in an Upland Disposal Facility (TD 3) would permanently isolate 
those materials from direct contact with human and ecological receptors, thus minimizing or 
eliminating the potential for long-term exposure to those sediments/soils and any 
associated risk (under EPA assumptions).  Under TD 2, as noted above, there is a greater 
potential for releases than under TD 1 and TD 3, particularly since the CDF(s) would not 
have an impermeable cover or bottom liner designed to prevent water from entering or 
leachate (and possibly dissolved-phase PCBs) from exiting the CDF(s) and/or if there is 
damage to the CDF(s).  Nevertheless, the CDF(s) would be designed to contain the 
dredged sediments and to withstand adverse weather and high flow events, and monitoring 
and maintenance would be performed to minimize releases.     

Under TD 4 and TD 5, it is not expected that there would be any significant residual risks, 
because:  (a) all treatment operations would be performed within secured areas, and 
residual PCBs associated with the operations would be removed following completion of the 
treatment operations; (b) all treated material would be transported off-site for disposal, 
except for any such material reused on-site under TD 5; and (c) any such treated materials 
reused on-site under TD 5 would be sampled to verify that the material to be reused would 
not pose a residual risk.       

In summary, all of the treatment/disposition alternatives would minimize any future residual 
risk from exposure to the PCB-containing materials, although there would be a somewhat 
greater potential for such exposure under TD 2 than under the other alternatives, for the 
reasons noted above. 

9.6.5.2 Adequacy and Reliability of Alternatives  

There are considerable differences in the adequacy and reliability of the five 
treatment/disposition alternatives. 

Use of off-site disposal facilities (TD 1) is a common and effective means for permanent 
disposition of PCB-containing material.  However, as the volume of materials requiring 
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disposal and the length of time required to do so increase, the more uncertainty would exist 
as to whether the capacity needed for the disposal of the sediments and soils would be 
available in appropriate off-site facilities over the long term.  This uncertainty would be 
reduced or even eliminated with the smaller-volume, shorter-duration removal alternatives. 

In-water CDFs (TD 2) have been used to dispose of dredged PCB-containing sediments at 
some environmental dredging sites.  In this case, as discussed above, there is a somewhat 
greater potential for releases from the CDF(s), which would be constructed within 
waterways, than from off-site or local upland disposal facilities. 

On-site disposal of PCB-containing materials in an upland facility (TD 3) has been used as 
part of a final remedy at a number of sites and is an effective and reliable means for 
permanently isolating such materials, provided that the facility is properly constructed, 
monitored, and maintained.  The type of facility contemplated in TD 3 would be designed in 
accordance with applicable requirements, and monitoring and maintenance activities would 
be carried out on an annual basis for 100 years. 

The use of chemical extraction (TD 4), including the BioGenesisSM process, has not been 
demonstrated at full scale on sediments and soils representative of those in the Rest of 
River.  As a result, there are uncertainties about the long-term reliability and effectiveness of 
operating such a system for a project of the size and duration, and with the range of PCB 
concentrations, that would be involved at the Rest of River.  As discussed in Section 
9.4.1.2, results from the site-specific BioGenesis bench-scale study indicate that the 
process would not reduce PCB concentrations in the treated materials to levels that would 
allow reuse.  Further, while the test data indicate that the process could reduce PCB 
concentrations to levels where the resulting mass-weighted average PCB concentrations in 
the combined process outputs are less than 50 mg/kg, those levels were not achieved in all 
the individual outputs, and the extent to which the treated materials could be disposed of as 
non-TSCA material is uncertain.  These and other factors (described in Section 9.4.5.2) 
create uncertainties regarding the effectiveness and reliability of using the chemical 
extraction process in a full-scale application for treatment of sediments and soils from the 
Rest of River.      

Thermal desorption (TD 5) has been used at several sites to treat PCB-containing soils to 
achieve concentrations on the order of 1 to 2 mg/kg.547  However, there is only limited 
precedent for use of this technology on sediments, due in part to the time and cost of 

                                                      

547  Thermal desorption was initially selected as a remedy for soils at other sites and then abandoned 
(in whole or in part) in favor of off-site disposal.  These sites include the Fletcher’s Paint Works Site 
(NH) and the Freeman’s Bridge Road Site (NY), as described in Section 9.5.5.2. 
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removing moisture from the sediments prior to treatment.  Mechanical problems can result 
from treatment of high-organic, high-moisture-content, fine-grained materials, which can 
clump and clog equipment or otherwise be physically difficult to treat.  Moreover, at the sites 
identified where thermal desorption has been used, the volumes of materials that were 
treated were substantially smaller and the duration of the treatment operations was 
substantially shorter than the volumes and duration that could be required at the Rest of 
River.  Further, when on-site reuse of treated materials has occurred, the materials have 
typically been placed in a small area and covered with clean backfill.  While it has been 
assumed for the Revised CMS Report that metals leachability would not affect end use 
and/or disposal costs, the thermal desorption process could alter the leachability of certain 
metals that may be present in the soils/sediments (e.g., by oxidizing lead, increasing its 
toxicity and mobility) and thereby affect the ultimate end use and/or disposal costs of the 
treated soils/sediment.  For these reasons, the reliability of this process for a long-term 
treatment operation with a large volume of materials like sediments/soils from the Rest of 
River is unknown, as is the ability to use the treated solids, amended by organic material, as 
backfill in the floodplain without being covered by other material.   

Based on these differences, the adequacy and reliability criterion favors either TD 1 or TD 3 
for disposal of the excavated materials under the lower-volume removal alternatives, and 
favors TD 3 for disposal of the excavated materials under the larger-volume removal 
alternatives. 

9.6.5.3  Potential Long-Term Adverse Impacts on Human Health or the Environment  

Implementation of TD 1, TD 2, and TD 3 would isolate the removed sediments/soils from 
potential human and ecological exposure since the material would be contained in 
structures designed specifically for that purpose.  Under TD 4, removed material would first 
be treated, and then disposed of off-site.  For TD 5, materials would be treated, and then a 
portion might be reused in the floodplain assuming that it has acceptable residual levels of 
contaminants (i.e., PCBs and metals) for such use, with the remainder disposed of off-site.  
Thus, under all the treatment/disposition alternatives, no long-term adverse impacts on 
humans or ecological receptors from exposure to the PCB-containing materials are 
expected.     

TD 1 would not cause any adverse long-term environmental impacts in the Rest of River 
area since it would involve off-site transport and disposal of the PCB-containing materials.   

Under TD 4 and TD 5, as discussed in Sections 9.4.5.3 and 9.5.5.3, the construction and 
operation of a 5-acre treatment facility at the former DeVos property would result in a loss of 
the habitat within that area (a former agricultural area that is now open grassland with 
scattered shrubs) during the period of treatment operations and for a few years thereafter.  
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That loss, as well as increased noise and human presence in the area, would affect the 
wildlife in the area (which includes the Priority Habitat for certain state-listed species) during 
that period.  However, given the relatively small size of the facility, the previously altered 
nature of the habitat, and the planned re-seeding of the area with a grassland mix following 
removal of the facility, long-term ecological impacts associated with construction and 
operation of the facility, if any, would be minimal.  On the other hand, under TD 5, if a 
portion of the thermally treated soils is reused as backfill in the floodplain, that reuse would 
result in long-term adverse environmental impacts in the forested floodplain and other 
wetland areas due to the differences in soil characteristics (including physical, chemical, 
and microbial properties, as well as seed bank) between those materials (even if amended 
with topsoil) and the existing natural soils in those wetland areas, as discussed in Section 
9.5.5.3.    

For TD 3, as discussed in Section 9.3.5.3, the construction of the Upland Disposal Facility 
would result in the alteration of existing habitat within the operational footprint of that facility.  
In the landfill area itself, as well as any support areas (e.g., access roads) that would remain 
after closure, the habitat alteration would be permanent, although the landfill would be 
capped and planted with grass.  In support areas (access roads, staging areas, etc.) that 
would no longer be needed after closure, restoration efforts would be implemented, but the 
habitat impacts could still last for decades after restoration, especially in replanted forest 
areas.  The significance of the change in habitat would depend on the existing habitat at the 
location of the facility, as well as the size of the facility.  For the identified locations for such 
a facility, the existing habitat that would be affected ranges from a highly disturbed area at 
the majority of the Woods Pond Site that is or was used as a sand and gravel quarry –  
where there would be no long-term negative impacts from the habitat change – to upland 
forest at a portion of that site (particularly under the maximum volume scenario) and most of 
the Forest Street and Rising Pond Sites – where the long-term loss of forested habitat and 
permanent change to a replanted grassland in the landfill area would be more significant.548  
In any event, the long-term change in habitat would be localized to the discrete operational 
footprint of the facility (or the landfill and permanent support areas area for a permanent 
change), rather than constituting widespread impacts in the Rest of River area.  Moreover, 
placement of the facility outside the floodplain of the River and away from or with minimal 
impacts on wetlands would avoid or minimize long-term impacts to species that inhabit 
those types of areas. 

                                                      

548  As noted in Section 9.3.5.3, the maximum (but not minimum) operational footprint for a disposal 
facility at the Rising Pond Site would impact the Priority Habitat of the state-listed wood turtle and 
result in a take of the wood turtle.  
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For TD 2, as discussed in Section 9.2.5.3, the placement of an in-water CDF in Woods 
Pond and/or one of the two identified backwaters would have more significant long-term 
adverse environmental impacts.  It would result in a permanent loss of the aquatic habitat in 
those areas, causing a long-term loss of the benthic invertebrates and other biota that use 
those areas.  In particular, depending on the location and size of the CDF(s), TD 2 would 
adversely affect the Priority Habitat of up to nine state-listed species.  In addition, the 
CDF(s) would raise the raise the topography of the CDF area(s), reduce available 
shoreline/wetland habitat, and produce a loss of the existing flood storage capacity of those 
areas (since provision of complete flood storage compensation at the appropriate 
elevations/areas in Reaches 5C and 6 would not be practical), as well as causing localized 
alterations in the hydraulics of the River during high flow events.  Further, the CDF(s) would 
permanently alter the previously undisturbed appearance of the area(s) where the CDF(s) 
would be located, negatively impacting the aesthetic appeal of those areas to recreational 
users of the River, particularly in areas where sheetpile walls would be visible; and the 
impacted areas would be eliminated from use for canoeing and fishing.     

Thus, of the treatment/disposition alternatives, TD 2 would have the greatest long-term 
adverse environmental impacts, followed by TD 5 and then other alternatives. 

9.6.6 Reduction of Toxicity, Mobility, or Volume 

The degree to which the treatment/disposition alternatives would reduce the toxicity, 
mobility, and volume of PCBs is discussed below.  

Reduction of Toxicity:  TD 1 through TD 3 would not include any treatment processes that 
would reduce the toxicity of, or directly affect, PCB concentrations in the removed sediment 
and soil.  TD 4 and TD 5 would incorporate treatment processes that can, to varying 
degrees, reduce concentrations of PCBs.  The latter alternatives would involve the 
treatment of between approximately 191,000 cy of sediments/soils containing 14,500 lbs of 
PCBs (if SED 3 and FP 2 were implemented) to approximately 2.9 million cy of material 
containing 94,100 lbs of PCBs (if SED 8 and FP 7 were implemented).  Under TD 4, the 
chemical treatment process would reduce the toxicity of the sediment and soil by 
permanently removing some PCBs from these materials.  As discussed in Section 9.4.1.2, 
bench-scale testing indicates that the BioGenesisSM process would reduce the 
concentrations of PCBs in the treated sediment and soil by varying amounts, depending on 
the type of material and the number of passes through the system, although not to a 
sufficient extent to allow on-site reuse of that material.  The waters generated during the 
process would contain PCBs, and these would be treated using wastewater treatment 
methods prior to discharge.  The PCB-containing sludge generated during the wastewater 
treatment would be sent to a permitted off-site disposal facility.  Under TD 5, the indirect 
fired thermal desorption system would reduce the toxicity of the PCB-containing sediment 
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and soil by permanently removing PCBs from these materials, and the PCBs in the liquid 
stream would be sent to a permitted off-site disposal facility for destruction.  As noted 
above, experience at other sites indicates that this process can reduce PCB concentrations 
in the treated solids to levels on the order of 1 to 2 mg/kg and potentially support reuse of 
that material as backfill in floodplain areas following amendment.549  

Reduction of Mobility:  All of the alternatives would reduce the mobility of PCBs in the 
sediment and soil.  In TD 1, TD 2, and TD 3, these materials would be removed and 
disposed of in off-site permitted landfill(s) (TD 1) or permanently contained within on-site 
CDF(s) (TD 2) or an Upland Disposal Facility (TD 3).  TD 4 and TD 5 would reduce the 
mobility of PCBs present in the sediment/soil via chemical extraction or thermal desorption.  
(It should be noted, however, that the bench-scale data for the BioGenesisSM process 
suggest that that process involves, at least in part, the washing of fine-grained materials 
with high PCB concentrations into the aqueous wastewater phase, which would result in 
increased mobility of PCBs, with treatment of the wastewater required prior to discharge.)  
The treated materials would be sent to a permitted off-site landfill – with the qualification 
that, under TD 5, some of the treated solids could be amended with organic-rich materials 
and then reused as backfill in the floodplain, but only after confirmation of reduced PCB 
concentrations and non-leachability of metals, and therefore reduced mobility for those 
constituents.   

Reduction of Volume:  TD 1, TD 2, and TD 3 would not reduce the volume of PCB-
containing material.  For TD 4, treatment of sediment/soil using the BioGenesisSM process 
would reduce the volume of PCBs present in those materials by transferring some of the 
PCBs to an aqueous waste stream for subsequent treatment.  PCB-containing sludge 
would be generated from the wastewater treatment system and would be sent to a 
permitted off-site facility for disposal.  In the bench test of the BioGenesisSM process, the 
volume of soil/sediment prior to treatment was greater than the volume of treated 
sediment/soil measured at the end of the process (i.e., there was sediment/soil that was 
unaccounted for in the bench test); as a result, the extent of any PCB destruction 
associated with TD 4 (i.e., in the Oxidation step using hydrogen peroxide) cannot be 
determined. For TD 5, treatment of sediment/soil in the thermal desorption system would 
reduce the volume of PCBs present in those materials, with the liquid condensate 
transported to an off-site facility for destruction.  As noted previously, thermal desorption at 
other sites indicates that low PCB concentrations (e.g., 1 mg/kg to 2 mg/kg) may be 
achieved in the treated solids.     
                                                      

549  It should also be noted that, under all alternatives, if “principal threat” wastes (e.g., NAPL) should 
be encountered (which is not anticipated), those wastes would be segregated from the remaining 
materials subject to disposition or treatment, and would be separately sent off-site for treatment and 
disposal. 
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9.6.7 Short-Term Effectiveness 

Evaluation of the short-term effectiveness of the treatment/disposition alternatives has 
included consideration of the short-term impacts of implementing these alternatives on the 
environment (considering both ecological effects and increases in GHG emissions), on the 
local communities (as well as communities along truck transportation corridors), and on the 
workers involved in the treatment and disposition activities.  Short-term impacts from the 
implementation of these alternatives would last for the duration of these activities, which 
would depend on the duration of the selected combination of sediment and floodplain soil 
alternatives.   

Impacts on the Environment 

All the treatment/disposition alternatives would produce some short-term adverse impacts 
on the environment, but to varying degrees depending on the duration and scope of the 
alternative.  The short-term impacts of TD 2 through TD 5 would include loss of habitat and 
loss or displacement of aquatic biota and other wildlife in the areas where the disposition or 
treatment facilities are located, as well as in adjacent areas, during construction and 
operations.  TD 2 would affect a large portion of Woods Pond and/or one of the two 
backwaters identified for a CDF, as well as the adjacent floodplain.  Specific short-term 
impacts associated with TD 3 would depend on the habitat at the selected location and the 
operational footprint of the facility.  As noted above, the existing habitat that would be 
disturbed at the identified locations for an Upland Disposal Facility ranges from a previously 
disturbed area at much of the Woods Pond Site that is or was used as a quarry – where 
there would be minimal, if any, adverse short-term ecological impacts – to mature upland 
forest at a portion of that site (particularly under the maximum volume scenario) and most of 
the Forest Street and Rising Pond Sites, which would experience more significant short-
term impacts, including the loss of birds, mammals, reptiles, and other wildlife that use that 
forested habitat.  Construction of a treatment facility for TD 4 or TD 5 on the former DeVos 
property would result in the temporary reduction of open field habitat on that property, which 
is used by various birds, mammals, reptiles, and invertebrates, including a number of state-
listed species that utilize open field habitat within the floodplain.  In addition, under TD 5, the 
reuse of treated soil as backfill in the floodplain would have short-term adverse 
environmental impacts in floodplain forest and other wetland areas due to the differences in 
soil characteristics between that material and the existing soil in those wetland areas.  

All of the treatment/disposition alternatives could also have short-term effects on the 
environment due to the potential for accidental releases of PCB-containing materials – i.e., 
PCB-containing sediments and/or soils (for all alternatives), PCB-containing wastewaters 
and sludges (for TD 4), and PCB-containing liquid concentrate (for TD 5) – during 
transportation to off-site or local disposition or treatment facilities.  In addition, TD 4 and TD 
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5 have a potential for failure of process and control equipment during operations, which 
could result in a release of PCB-containing materials to the environment, such as PCB-
containing wastewaters and sludges (TD 4) and PCB-containing liquid concentrate and 
vapors (TD 5).  Failure of process and control equipment during operations under TD 5 
could also result in the formation and release of dioxins/furans, and/or the release of metals 
(e.g., mercury) to the atmosphere.  Further, under TD 4, there is a potential for accidental 
spills of the chemicals used in the extraction process.  The potential for these types of 
effects would increase with the length of the implementation period.    

Carbon Footprint – GHG Emissions 

As described in Section 5.6 and Appendix M, estimates have been developed of the carbon 
footprint composed of GHG emissions anticipated to occur through activities during the 
implementation of the treatment/disposition alternatives.  These estimates were based on 
the ranges of the potential volumes of sediments and soils that would require disposal or 
treatment – from the lowest to the highest.  Table 9-3 below summarizes the resulting 
ranges of total GHG emissions associated with each TD alternative. To provide context 
regarding the emissions reported below, the number of passenger vehicles that would emit 
an equivalent quantity of CO2-eq in one year is also presented in the table. 

Table 9-3 – Calculated GHG Emissions Anticipated to Result from 
Treatment/Disposition Alternatives 

Alternative Total GHG Emissions 
(tonnes) 

No. Vehicles w/ 
Equivalent Emissions 

TD 1 19,000 – 290,000 3,600 – 55,400 

TD 2 See note 1 See note 1 

TD 3 (see note 2) 5,500 – 61,000 1,100 –11,700 

TD 4 27,000 – 370,000 5,200 – 70,700 

TD 5 (w/ reuse) 66,000 – 1,000,000 12,600 – 191,200 

TD 5 (w/o reuse) 66,000 – 1,100,000 12,600 – 210,300 

Notes: 

1. Emissions estimated for TD 2 range from 2,700 to 8,800 tonnes and do not include the emissions 
that would be necessary for off-site transport and disposal of materials that are not placed in the 
CDF(s).  As such, these estimates are not comparable to the emissions listed for the other 
alternatives.  

2. As discussed in Section 9.3.7, the lower bound of this range for TD 3 is based on disposal of the 
minimum potential removal volume at the Woods Pond Site (which would have the lowest GHG 
emissions of the identified sites) and the upper bound is based on disposal of the maximum 
potential removal volume at the Rising Pond Site, which is the only one of the identified local 
disposal sites that could accommodate that maximum volume.   



 

 9-144 

Revised Corrective 
Measures Study Report 

Housatonic River – 
Rest of River 
 

As shown in Table 9-3 (excluding TD 2, which is not comparable), TD 5 would have by far 
the greatest amount of total GHG emissions for the range of volumes; TD 4 would have 
the next largest amount, followed by TD 1.  TD 3 would have lowest amount of total GHG 
emissions for the range of volumes – approximately 3 to 5 times less than the next lowest 
alternative (TD 1).  It should be noted, however, that the magnitude of the differences 
among alternatives increases dramatically with the removal volume.  For example, the 
lower-bound estimates for TD 1 and TD 3 are 19,000 and 5,500 tonnes, respectively – a 
difference of 13,500 tonnes.  However, the upper-bound estimates are 290,000 tonnes for 
TD 1 and 61,000 tonnes for TD 3 – a difference of 229,000 tonnes (17 times more than 
the difference at the lower bound).  Such differences are even more pronounced when 
comparing TD 3 with TD 4 and TD 5.   

Impacts on Local Communities and Communities Along Truck Transportation Routes 

All the alternatives would also result in short-term impacts to the local communities in the 
Rest of River area.  These impacts would include disruption, noise, and other impacts 
resulting from the increased truck traffic and from the construction and operation of the on-
site disposition or treatment facilities, and would last for the duration of the project.    

The truck traffic required for implementation of all of the alternatives would create potential 
short-term impacts not only for the local communities, but also for communities along off-
site transportation routes.  TD 1, TD 3, TD 4, and TD 5 would result in an increase in truck 
traffic due to the transport of excavated or treated materials from the staging areas to the 
disposal or treatment facility(ies) (and, for TD 4 and TD 5, from the treatment facility to off-
site disposal facilities) and for the delivery of construction materials and equipment to the 
disposal or treatment facility (for TD 3 through TD 5).  For TD 2, although there would be no 
off-site transport of hydraulically dredged sediments (as they would be disposed of in the 
CDF(s)), there would be off-site truck traffic associated with the transport of materials and 
equipment to the site for construction and closure of the CDF(s) (as well as the truck traffic 
associated with off-site disposal of the sediments that are not placed in the CDF(s) and of 
the excavated floodplain soils).   

The estimated numbers of off-site truck trips for each alternative, based on the estimated 
range of volumes that could be involved and an assumption that 20-ton capacity trucks 
would be used to transport excavated materials and that smaller (16-ton) capacity trucks 
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would be used for importation of materials and equipment to the site, are shown in Table 9-
4.550    

Table 9-4 – Estimated Off-Site Truck Trips for Treatment/Disposition Alternatives  

Alternative Off-Site Truck Trips for 
Lower-Bound Volume 

Off-Site Truck Trips for 
Upper-Bound Volume 

TD 1 15,900 (2,000) 243,000 (6,100) 

TD 2 See note 3 See note 3 

TD 3 (see note 4) 1,450 (180) 68,000 (3,600) 

TD 4 15,900 (2,000) 243,000 (6,100) 

TD 5 (w/ reuse) 13,300 (1,700) 190,500 (4,800) 

TD 5 (w/o reuse) 14,300 (1,800) 218,900 (5,500) 

Notes:   

1. Truck trips estimated assuming 16-ton capacity trucks for importing material and equipment 
to the site, 20-ton capacity trucks for transporting excavated materials, and 20% bulking 
factor in the trucks.  Numbers have been rounded.  

2. The number in parentheses represents average annual truck trips. 

3. Truck trips estimated for TD 2 range from 5,600 to 19,500 and do not include the truck trips 
that would be necessary for off-site transport and disposal of materials that are not placed in 
the CDF(s).  As such, these estimates are not comparable to the numbers of truck trips listed 
for the other alternatives.   

4. As shown in Table 9-2 in Section 9.3.7, the lower bound of this range for TD 3 is based on 
construction of an Upland Disposal Facility at the Woods Pond Site and the upper bound is 
based on construction of such a facility at the Forest Street Site. 

5. A 10% volume reduction of sediment/soil after treatment has been assumed for thermal 
desorption treatment (TD 5). 

6. For TD 5 with reuse, it is assumed that approximately 50% of the floodplain soils treated by 
thermal desorption would be reused on-site and that all remaining materials would be 
transported off-site for disposal. 

 
As shown in this table, excluding TD 2, which is not comparable, TD 3 would involve by far 
the fewest off-site truck trips for the range of volumes, while those for the other alternatives 
are roughly comparable, with somewhat more for TD 1 and TD 4 than for TD 5.  Again, 

                                                      

550  For comparability among alternatives, this table shows only off-site truck trips – i.e., those for 
importation of construction materials and equipment to the site over public roads for construction and 
closure of a local disposal or treatment facility, as well as those for transport of excavated or treated 
soils/sediments to off-site disposal facilities.  It does not include transport of excavated materials from 
the staging areas to the local disposal or treatment facility 
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however, the magnitude of the differences among alternatives increases with the removal 
volume.  For example, the lower-bound estimates for TD 1 and TD 3 are approximately 
15,900 and 1,450 off-site truck trips, respectively – a difference of 14,450 trips.  However, 
the upper-bound estimates are approximately 243,000 off-site truck trips for TD 1 and 
68,000 such trips for TD 3 – a difference  of 175,000 truck trips (12 times more than the 
difference at the lower bound).    

The additional truck traffic would also increase the risk of traffic accidents along transport 
routes.  Appendix N presents an analysis of potential risks from the increased off-site truck 
traffic that would be associated with the treatment/disposition alternatives in terms of 
potential fatalities and non-fatal injuries from truck accidents.551  A summary of that 
analysis, based on the above range of off-site truck trips, is presented in Table 9-5 below.    

Table 9-5 – Incidence of Accident-Related Injuries/Fatalities Due to Increased Off-Site 
Truck Traffic  

Impacts TD 1 TD 2 TD 3 3 TD 4 TD 5 (w/ 
Reuse) 

TD 5 (w/o 
Reuse) 

Non-Fatal Injuries 

Number 4.34 – 67.03 See note 2 0.03 – 1.60 4.11 – 62.87 3.44 – 49.24 3.70 – 56.59 

Average 
Annual Number 

0.45 – 1.28 See note 2 0.0002 – 
0.084 

0.51 – 1.57 0.43 – 1.23 0.46 – 1.41 

Probability1 99 – 100% See note 2 3 – 80% 98 – 100% 97 – 100% 98 – 100% 

Fatalities 

Number 0.20 – 3.14 See note 2 0.002 – 0.07 0.19 – 2.94 0.16 – 2.31 0.17 – 2.65 

Average 
Annual Number 

0.02 – 0.06 See note 2 0.0002 – 
0.004 

0.02 – 0.07 0.02 – 0.06 0.02 – 0.07 

Probability1 18 – 96% See note 2 0.2 – 7% 18 – 95% 15 – 90% 16 – 93% 

 
Notes:   

1.  Probability indicates the probability of at least one injury/fatality.  

2. The estimated risks of accidents for TD 2 are based only on the truck trips necessary to 
transport materials to the site for the construction of the CDF(s) and do not consider the truck 

                                                      

551  This analysis quantified these traffic accident risks for the off-site truck trips (i.e., those used to 
import construction materials and equipment to the site, as well as to transport excavated or treated 
soils/sediments to off-site disposal facilities).  The risks associated with transport of excavated 
materials from the staging areas to a local disposal or treatment facility are quantified as part of worker 
risks (i.e., risks to industrial truck drivers as a function of total labor hours), described below. 
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trips for off-site transport of the materials that would not be placed in the CDF(s).  As such, 
those risks are not comparable to the estimated risks for the other treatment/disposition 
alternatives (which consider all removed materials).  Under the scenario evaluated, the risks 
estimated for TD 2 are 0.01 to 0.02 fatalities (with a 1% to 2% probability of at least one fatality) 
and 0.13 to 0.46 non-fatal injuries (with a 12% to 37% probability of at least one injury).   

3. The lower bound of this range for TD 3 is based on construction of an Upland Disposal Facility 
at the Woods Pond Site and the upper bound is based on construction of such a facility at the 
Forest Street Site.   

 
As shown in Table 9-5, the incidence of potential injuries and fatalities resulting from 
accidents associated with increased off-site truck traffic would be the greatest for TD 1 and 
TD 4, followed closely by TD 5, and would be far lower for TD 3.   As with the number of off-
site truck trips, the differences in estimated injuries and fatalities resulting from such traffic 
become more pronounced as the removal volumes increase.  As an example, the estimated 
number of non-fatal injuries at the lower bound is 0.03 for TD 3 and around 4 for TD 1, TD 
4, and TD 5; while the estimated number at the upper bound is 1.6 for TD 3 and 49 to 67 for 
those other alternatives. 

Potential Measures to Avoid, Minimize, or Mitigate Short-Term Environmental and 
Community Impacts 

A number of measures would be employed in an effort to avoid, minimize, or mitigate the 
short-term impacts of the treatment/disposition alternatives on the environment and the 
affected communities.  These measures are described in Sections 9.1.7, 9.2.7, 9.3.7, 9.4.7, 
and 9.5.7.  Despite the implementation of these measures, there would still be some 
detrimental short-term impacts and risks associated with implementation of each of the 
alternatives.  As would be expected, the level of impact and thus the scope and duration of 
mitigation measures are related to the scale/scope of the alternative and the duration of 
implementing the alternative.  For TD 1, the mitigation measures would relate to the 
increased truck traffic, while for the other TD alternatives, mitigation measures would 
address the increase in truck traffic as well as the impacts associated with construction and 
operation of the different facilities. 

Risks to Remediation Workers 

There would also be health and safety risks to site workers implementing each of these 
alternatives.  For TD 1, these risks would consist of risks to the truck drivers and to the 
employees of the off-site disposal facilities, rather than to on-site remediation workers, and 
hence have not been quantified.  For TD 2 through TD 5, Appendix N contains an analysis 
of estimated risks to site workers from implementation of those alternatives, with the range 
of potential risks based on the range of total labor hours for implementation of the 
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alternatives.552  The following table shows the range of estimated fatalities and non-fatal 
injuries for alternatives TD 2 through TD 5: 

Table 9-6 – Incidence of Potential Accidents/Injuries Due to Implementation of 
Alternatives TD 2 Through TD 5 

Impacts TD 2 TD 32 TD 4 TD 5  

Labor-hours (hours) 73,000 – 
259,000 

306,000 – 
1,836,000 

160,600 – 
1,673,600 

160,600 – 
1,673,600 

Years of Operation 6 – 20 8 – 40 8 – 40 8 – 40 

Non-Fatal Injuries 

Number 0.70 – 2.50 2.69 – 16.4 1.27 – 13.1 1.27 – 13.1 

Average Annual 
Number 

0.12 –0.13 0.34 – 0.41 0.16 – 0.33 0.16 – 0.33 

Probability1 50 – 92% 93 – 100% 72 – 100% 72 – 100% 

Fatalities 

Number 0.01 – 0.03 0.02 – 0.11 0.007 – 0.08 0.007 – 0.08 

Average Annual 
Number 

0.0012 – 0.0013 0.002 – 0.003  0.0009 – 0.002 0.0009 – 0.002 

Probability1 1 – 3% 2 – 11% 0.7 – 8% 0.7 – 8% 
 
Notes: 
1. Probability indicates the probability of at least one injury/fatality. 
2. The lower bound of this range for TD 3 is based on disposal of the minimum potential removal 

volume at the Woods Pond Site, and the upper bound is based on disposal of the maximum 
potential removal volume at the Rising Pond Site, which is the only one of the identified local 
disposal sites that could accommodate that maximum volume and thus has the longest period 
of operations.   

 
Excluding TD 1 (which would have no risks of injuries or fatalities to site workers), Table 9-4 
shows that estimated risks to site workers for the range of volumes would be lowest for TD 
2 (due to its fewer years of operation) and higher for the other alternatives, with TD 3 
slightly higher than TD 4 and TD 5.  In this case, there are no substantial differences among 
TD 3, TD 4, and TD 5 at the same volumes, but there are significant differences between 
the lower and upper bounds.  For example, the estimated numbers of non-fatal injuries to 
site workers under these alternatives are approximately 1.3 to 2.7 at the lower bound and 
13 to 16 at the upper bound.      

                                                      

552  For TD 3, TD 4, and TD 5, this analysis includes the risks to industrial truck drivers transporting 
excavated materials from the staging areas to the Upland Disposal Facility or the treatment facility. 
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Summary of Short-Term Effectiveness  

All of the treatment/disposition alternatives would have some short-term negative impacts 
on the environment, local communities, and communities along transport routes.  TD 2 
through TD 5 would cause a loss of habitat and loss or displacement of wildlife in the area 
where the disposal or treatment facility is located, as well as in adjacent areas, during 
construction and operation of the facility.  In addition, all alternatives would involve a 
potential for accidental releases of various PCB-containing materials during transportation 
to off-site or local disposal or treatment facilities.  This potential would increase with TD 4 
and TD 5, since those alternatives would pose additional risks associated with the potential 
for failure of process and control equipment during operations, and releases of process 
byproducts/chemicals to the environment.  Further, while all alternatives would generate 
GHG emissions, the estimates of such emissions indicate that, for the range of volumes 
(excluding TD 2, which is not comparable), TD 5 would produce by far the most such 
emissions and TD 3 would produce the least.   

All of the alternatives would also cause an increase in truck traffic on local roads and along 
transport routes to off-site disposal facilities, with the attendant increase in noise and risk of 
accidents.  The estimates of off-site truck trips and traffic accident risks from that truck traffic 
indicate that, for the range of volumes (excluding TD 2), TD 1 and TD 4 would involve the 
most off-site truck trips and cause the most injuries related to such transport, followed 
closely by TD 5, with far fewer off-site truck trips and transport-related injuries for TD 3.  In 
terms of risks to on-site workers, excluding TD 1 (which would not affect site workers) and 
TD 2 (which is not comparable), the estimated injuries for the other three TD alternatives 
are roughly comparable for the same volumes.  

For all of these measures of short-term effects, the adverse impacts would increase 
substantially, and the magnitude of the differences among alternatives would likewise 
increase, as the volume of removed materials to be disposed of or treated and the 
corresponding implementation time increase. 

9.6.8 Implementability 

9.6.8.1 Technical Implementability  

All of the treatment/disposition alternatives are considered technically implementable, 
subject to certain qualifications:   

• For TD 1, while there are currently a number of existing permitted TSCA and solid 
waste landfills with the capacity to accept all of the removed material, there are 
uncertainties at this time regarding the future availability of the necessary capacity in 
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off-site landfills for disposal of the removed materials under the sediment and floodplain 
alternatives that have the larger volumes and longer durations.     

• For TD 2, while CDFs have been constructed at a number of sites, it is expected that 
the CDF(s) in Woods Pond and/or the backwaters would result in a loss of flood storage 
capacity.  It would likely not be feasible to obtain sufficient flood storage compensation 
at the appropriate elevations/areas, if required, to provide for construction of a CDF(s) 
large enough to hold the necessary sediment disposal volumes.   

• For TD 3, construction and use of an Upland Disposal Facility would be readily 
implementable.  As noted in Section 9.3.1, GE has identified three potential locations 
for such a facility, with varying maximum capacities (ranging from 1.0 to 2.9 million 
cy).553  For sediment-floodplain combinations involving the need to dispose of volumes 
up to approximately 1.0 million cy, any of these locations could be used.  For 
combinations involving the need to dispose of greater volumes, a disposal location with 
sufficient capacity to handle that volume or a combination of two disposal locations 
could be used. 

• TD 4 and TD 5 would be implementable provided that vendors are available to operate 
the treatment process.  As noted in Sections 9.4.8 and 9.5.8, GE has identified the 
former DeVos property as a potential area to locate a treatment facility.  However, there 
are several uncertainties regarding full-scale application of the BioGenesisSM process to 
the Rest of River materials; and with thermal desorption, problems with handling high-
organic, high-moisture-content, fine-grained sediments could reduce the efficiency of 
the process.  TD 4 and TD 5 thus present more significant technical implementability 
challenges than TD 1 and TD 3.   

9.6.8.2  Administrative Implementability 

Administrative implementability has been evaluated in consideration of regulatory 
requirements, the need for access agreements, and coordination with governmental 
agencies.   

For TD 1, ARARs are not relevant because that alternative would involve off-site transport 
and disposal; however, these activities would be conducted in accordance with the 
requirements of applicable federal, state, and local regulations relating to the off-site 

                                                      

553  The Forest Street Site has a maximum capacity of 1.0 million cy, the Woods Pond Site has a 
maximum capacity of 2.0 million cy, and the Rising Pond Site has a maximum capacity of 2.9 million 
cy.   
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transport and disposal.  The four other alternatives would be “on-site” activities for purposes 
of the permit exemption set forth in Section 121(e) of CERCLA and Paragraph 9.a of the 
CD.  As such, no federal, state, or local permits or approvals would be required.  However, 
implementation of these alternatives would need to comply with the substantive 
requirements of applicable and appropriate regulations (i.e., ARARs) (unless waived).  A 
comparative evaluation of compliance with potential ARARs for those alternatives was 
presented in Section 9.6.4.   

Implementation of TD 1 would not require GE to obtain access agreements.  
Implementation of TD 2 and TD 3 would require GE to have permanent access to the 
location(s) selected for the disposal facility(ies).  Implementation of TD 4 and TD 5 would 
require GE to have access to the location selected for the treatment facility for the time 
frame needed to implement the alternative.  GE is the current owner of the potential location 
identified for TD 4 and TD 5, as well as the Rising Pond Site identified as a potential 
location for TD 3.  Further, GE has the right to acquire the other two sites identified as 
potential locations for TD 3 (i.e., the Woods Pond Site and the Forest Street Site).  
Therefore, assuming use of one or more of these locations, no site access agreements 
would be required for implementation of TD 3 through TD 5, but such agreements may be 
required for TD 2.     

Finally, all alternatives would require coordination with EPA, as well as state and local 
agencies, to provide as-need support with public/community outreach programs.  This 
factor does not provide a clear basis for distinguishing among the alternatives. 

9.6.9 Cost 

The estimated cost ranges for each treatment/disposition alternative, including total capital 
cost, estimated annual OMM cost, and total estimated present worth cost, were presented 
in the detailed evaluation of each alternative.  These cost ranges are summarized in Table 
9-7, based on the potential range of volumes that could be involved, although they do not 
include the cost of implementing the sediment or floodplain alternatives.  Note that, in this 
case, the costs presented for TD 2 include not only the costs for disposition in the CDF(s) of 
the hydraulically dredged sediments from Reaches 5C and 6 under SED 6 through SED 9, 
but also the estimated costs for off-site transport and disposal of the remaining sediments 
removed under those alternatives, as well as excavated floodplain soils (lower-bound costs 
consider SED 6 and FP 2 and upper-bound costs consider SED 8 and FP 7).   In addition, 
for TD 3, the range of costs presented are for an Upland Disposal Facility constructed at the 
Rising Pond Site, since that is the only single location with the capability to hold the 
maximum potential volume of 2.9 million cy.  As described above, two smaller landfills at 
different locations could be constructed and used if necessary to handle that maximum 
removal volume, but specific costs for this approach have not been estimated. 
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Table 9-7 – Cost Summary for Treatment/Disposition Alternatives  

 TD 1 TD 2 TD 3 TD 4 
TD 5  

(with reuse) 
TD 5  

(w/o reuse) 

Total Capital Costs 0 $6.5 – 20 M  $9.5 – 67 M  $17 – 20 M  $20 – 232 M  $20 – 232 M  

Total Operations 
Cost 

0 $6.8 – 25 M  $11 – 110 M $32 – 365 M  $47 – 698 M  $47 – 698 M  

Total Off-Site 
Disposal Costs 

$55 – 832 M  $75 – 445 M  0 $40 – 614 M  $36 – 518 M  $39 – 595 M  

Total Monitoring 
and Maintenance 
Costs 

0 $12 – 20 M  $15 – 24 M  $0.125 M $0.125 M $0.125 M 

Total Cost for 
Alternative $55 – 832 M $100 – 510 M $36 – 201 M $89 – 999 M   $103 – 1,450 M  $106 – 1,530 M  

Total Present 
Worth 

$40 – 220 M $46 – 131 M  $17 – 49 M  $70 – 286 M $81 – 569 M $83 – 590 M 

   
Notes:   

1. All costs are in 2010 dollars.  $ M = Million dollars. 

2. With the exception of TD 2, the ranges of costs presented are the minimum and maximum 
anticipated costs based on the potential range of volumes that would be potentially removed 
under the sediment and floodplain soil alternatives (191,000 cy to 2.9 M cy).  For TD 2, the lower-
bound costs are based on the combined volume of SED 6 and FP 2 and the upper-bound costs 
are based on the combined volume of SED 8 and FP 7, with material not placed in the CDF(s) 
assumed to be transported off-site for non-TSCA disposal.  Thus, the upper-bound costs, but not 
the lower-bound costs, for TD 2 are comparable to the costs for the other alternatives.  

3. Total Capital Costs are for engineering, labor, equipment, and materials associated with 
implementation. 

4. Total Operations Costs consist of the total of the average annual costs for operation, placement, 
and/or treatment of sediments and/or soils, estimated for the range of durations for implementing 
the alternatives.   

5. Total Monitoring and Maintenance Costs are for performance of post-closure monitoring and 
maintenance programs of 100 years for TD 2 and TD 3 and 5 years for TD 4 and TD 5. 

6. Total Present Worth cost is based on using a discount factor of 7%, considering the range of total 
potential durations for the alternative, and post-closure monitoring and maintenance periods of 
100 years for TD 2 and TD 3 and 5 years for TD 4 and TD 5. 

7. For TD 5 with reuse, it is assumed that approximately 50% of the floodplain soils treated by 
thermal desorption would be reused on-site and that all remaining materials would be transported 
off-site for disposal. 
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As shown in Table 9-5, TD 3 is the least costly alternative.  At the low end of the volume 
range, it would cost about 2 to 4 times less than the other alternatives; and at the high end 
of the range, it would cost about 2 to 10 times less.  Thus, TD 3 would provide for 
permanent and effective isolation of the removed sediments and soils for a fraction of the 
costs of the other alternatives.  As such, based on the costs of the treatment/disposition 
alternatives (i.e., without considering the costs of the sediment and floodplain soil removal 
alternatives), TD 3 is clearly the most cost-effective alternative.  The costs will be evaluated 
further after considering the combined cost estimates presented in Section 10.   

9.6.10 Overall Protection of Human Health and the Environment – Conclusions  

As explained above, the evaluation of whether the treatment/disposition alternatives would 
provide overall protection of human health and the environment draws upon the evaluations 
under several other Permit criteria, discussed in prior sections, as well as other factors 
relevant to the protection of health and the environment.  The results of this evaluation are 
presented below for each alternative.  

TD 1 (off-site disposal) would provide protection of human health and the environment by 
providing for permanent disposal of the PCB-containing sediments and soils in permitted 
off-site landfills.  

TD 2 (disposition in on-site CDF[s]) would provide protection of human health and 
ecological receptors by permanently isolating the hydraulically dredged sediments from 
Reaches 5C and 6 in covered in-water CDF(s), which would be subject to monitoring and 
maintenance activities to verify the long-term integrity of the CDF(s).  However, this 
alternative would not provide for disposition of the remaining sediments or the excavated 
floodplain soils, which would need to be disposed of elsewhere.  Moreover, implementation 
of TD 2 would cause significant long-term environmental impacts, because the CDF(s) 
would result in a permanent loss of the aquatic habitat in a large portion of Woods Pond 
and/or one or more of the backwaters where the CDF(s) would be constructed and in 
adjacent areas, would result in a take of several state-listed species, would alter the natural 
appearance of the areas containing the CDF(s), and would result in a permanent loss of 
flood storage capacity in those areas (assuming that sufficient compensatory flood storage 
could not be provided).  As a result, TD 2 would not meet the standard of providing overall 
protection of the environment. 

TD 3 (on-site upland disposal) would provide protection of human health and the 
environment by permanently isolating the PCB-containing sediments and soils in an Upland 
Disposal Facility, which would be constructed with an appropriate double liner, cover, and 
double leachate collection system.  The facility would also be subject to long-term 
monitoring and maintenance to ensure the effectiveness of the isolation.  While this 
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alternative would cause a change in existing habitat within the operational footprint of the 
Upland Disposal Facility, the capped landfill area would be replanted with grass, and the 
support areas that are no longer needed after closure would be restored to the extent 
practical.  The significance of the long-term or permanent change in habitat would depend 
on the existing habitat at the selected location (which would range from a disturbed 
current/former quarry area with minimal habitat value to upland forest habitat), as well as 
the necessary size of the facility.  In any event, the change in habitat would be confined to 
the operational footprint of the facility.  

TD 4 (chemical extraction) would provide protection of human health and the environment 
by reducing the PCB concentrations in the sediments and soils, followed by off-site disposal 
of the treated material.  Based on bench-scale study results, the chemical extraction 
process would not reduce PCB concentrations in the treated material to levels that would 
allow on-site reuse.  Thus, the treated solid material would have to be transported off-site 
for disposal.  Moreover, the long-term reliability and effectiveness of the chemical extraction 
process have not been demonstrated at full scale for PCBs in sediments and soils 
representative of those from the Rest of River.   

TD 5 (thermal desorption) would provide human health protection by reducing the PCB 
concentrations in the sediments and soils, followed by on-site reuse and/or off-site disposal 
of those treated materials and off-site disposal/destruction of the liquids containing the 
condensed PCBs.  On-site reuse of a portion of the treated soils would be protective of 
health because the treated solids would be sufficiently characterized to ensure that they 
would not cause adverse human health effects.  From an environmental perspective, TD 5 
would provide protection of ecological receptors from potential exposure to PCBs for the 
same reasons discussed for human receptors.  However, if a portion of the treated soils is 
reused as backfill in the floodplain, that reuse would result in long-term adverse 
environmental impacts in the forested floodplain and other wetland areas due to the 
differences in soil characteristics between those materials (even if amended with organic-
containing topsoil) and the existing natural soils in those wetland areas.  In addition, 
regardless of whether treated soil is reused in the floodplain, TD 5 would produce by far the 
greatest amount of GHG emissions (for the range of volumes) of any of the alternatives, 
which is of concern from an environmental standpoint.  Finally, since thermal desorption 
has not to date been used for the sediment and soil volumes and implementation durations 
that could be involved at the Rest of River, the reliability of the thermal desorption process 
for such a large-scale operation is unknown.  As discussed in Section 9.5.10, it is concluded 
that:  (a) if the treated soils are not reused, TD 5 would provide overall protection of the 
environment, although its substantial carbon footprint would be of concern; and (b) if some 
of the treated soils are reused as backfill in the floodplain, TD 5 would not meet the 
standard of overall protection of the environment due to the adverse impacts resulting from 
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the inability of those soils to match the characteristics of the existing soils in wetland areas, 
as well as due to the large carbon footprint. 

9.6.11 Overall Conclusion 

For the reasons discussed above, it is concluded that all of the treatment/disposition 
alternatives except TD 2 and possibly TD 5 (depending on whether treated soil is reused in 
the floodplain) would meet the General Standards in the Permit (provided that ARAR 
waivers are obtained for any requirements that could not practicably be met).  Further, GE 
has concluded, based on a consideration and balancing of the Selection Decision Factors, 
that TD 3 is “best suited” to meet the General Standards, primarily because it would 
permanently isolate the PCB-containing sediments and soils from human and ecological 
receptors, would have a high degree of reliability, would not cause widespread long-term 
adverse environmental impacts in the Rest of River, would have substantially lower GHG 
emissions and lower traffic accident risks from off-site truck traffic (for the range of volumes) 
than any of the other alternatives (excluding TD 2, which is not comparable), would be fully 
implementable, and would have the lowest cost.554  Indeed, the NCP requires that when 
more than one alternative would achieve the threshold criteria, the most cost-effective 
alternative must be selected (see 40 CFR § 300.430(f)(1)(ii)(D)).  Standing alone (i.e., 
without considering the costs of the sediment and floodplain soil removal alternatives), TD 3 
is clearly the most cost-effective of the treatment/disposition alternatives.  This conclusion 
will be reviewed further after considering the combined cost estimates presented in Section 
10. 

 

                                                      

554  As shown in prior subsections, the extent to which TD 3 is better suited to meet the Permit criteria 
than TD 1 in light of these factors would increase with the volume of excavated materials to be 
disposed of and the duration of the implementation period, and is less pronounced with the volumes 
and durations at and near the lower end of the range.  
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