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FEASIBILITY STUDY FOR TREATING PCB-IMPACTED SOIL 
ANIAK MIDDLE SCHOOL 

ANIAK, ALASKA 
 

1.0 INTRODUCTION 

This report presents the results of our feasibility study for treating polychlorinated 
biphenyl (PCB) impacted soil at the Aniak Middle School, Aniak, Alaska.  The purpose of the 
feasibility study was to evaluate different alternatives such that the most suitable method for 
treating PCB-impacted soil for this project can be implemented during the summer of 2004.    
Authorization for this work was received from the Alaska Department of Environmental 
Conservation (ADEC) on September 8, 2003, Notice to Proceed (NTP) number 1870002119A.  
On November 5, 2003 the DEC issued Amendment Number 1 to modify our scope of work for 
this project to include the demolition and reconstruction of the Wood Shop at the Middle 
School.  Following demolition and prior to reconstruction, the PCB-impacted concrete floor slab 
of the Wood Shop and underlying soil would be excavated and treated with the selected 
alternative. 

2.0 SITE AND PROJECT DESCRIPTION 

2.1 Site Description 

Aniak is located approximately 300 miles west of Anchorage and is located within the 
Kuskokwim River flood plain.  Aniak is bordered on the north by the Kuskokwim River and on 
the south by the Aniak Slough.  The Aniak Middle School is located approximately 600 feet 
southwest of the northwest portion of the Aniak runway and approximately 2,000 feet south of 
the Kuskokwim River.  The site is located in Section 12, Township 17 North, Range 57 West, 
Seward Meridian, United States Geological Society (USGS) Russian Mission (C-2) quadrangle. 
A vicinity map with pertinent area features is provided as Figure 1.  The property is relatively 
flat and the surrounding area slopes generally southwest towards the Aniak Slough.  The site is 
situated on a gravel pad overlaying the native alluvial deposits.  The Alaska Department of 
Transportation and Public Facilities (ADOT&PF) currently owns the property and leases the site 
to the Kuskokwim School District (KSD) and ALASCOM, INC.   

The Aniak Middle School was formerly used as a White Alice Communication (WAC) 
site until approximately 1978.  Previous investigations identified soil contaminated with PCBs 
located on the south and east portions of the Middle School.  Two main areas of PCB-impacted 
soil, designated Areas F and G, were identified south of the school and were capped with a 
geotextile liner and gravel fill material.  In addition, PCB-impacted soil was encountered in 
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isolated areas around a shop building northwest of the school.  A site plan illustrating pertinent 
site features is presented on Figure 2. 

2.2 Project Description 

The purpose of this feasibility study was to evaluate viable alternatives for treating PCB 
impacted soil.  Seven different treatment alternatives were evaluated for this effort which 
includes: excavation and disposal; excavation, screening and disposal; excavation and solvent 
extraction; limited excavation with disposal and capping; excavation and on-site indirect 
thermal desorption; in-situ thermal desorption; and excavation and encapsulation in concrete.  
To support the feasibility study, Shannon & Wilson evaluated the quantity of soil with PCB 
concentrations greater than 1 part per million (ppm) remaining in the areas of concern at the 
Aniak Middle School.  Subsequent to receiving authorization to perform the feasibility study, 
the project work scope was amended to include the demolition and reconstruction of the Wood 
Shop for the purpose of removing the PCB-impacted concrete slab and potentially impacted soil 
beneath the Wood Shop floor.  The costs associated with reconstruction of the Aniak Middle 
School Wood Shop were estimated by Mr. Ronn Rasmussen of Alaska Construction 
Management, under subcontract to Shannon & Wilson. 

3.0 BACKGROUND 

Background information pertaining to the areas of PCB-impacted soil at the site were 
obtained from: the September 1997 Final Site Inspection (SI) Report, White Alice 
Communication (WAC) Site, Aniak, Alaska, prepared by Ecology and Environment, Inc. (E&E); 
the April 1998 Site Assessment Report, Middle and High Schools, Aniak, Alaska, by Shannon & 
Wilson; the August 1999 letter entitled Additional Polychlorinated Biphenyl Assessment at 
Middle School, Aniak, Alaska, prepared by Shannon & Wilson; and the December 2001 PCB 
Cleanup Report, also prepared by Shannon & Wilson.  For this feasibility study, Shannon & 
Wilson personnel spoke with an architect from Kumin & Associates who was involved in the 
remodeling of the WAC to its present day configuration.  Shannon & Wilson was also provided 
the original design drawings prepared by Wran-Kumin Inc. for the Kuspuk School District 
Vocational Center, dated March 9, 1981.  A summary of the history and previous work 
performed at the site, based on our review of the above-mentioned documents, is included in the 
following paragraphs. 

The Aniak WAC was constructed in approximately 1956 and was operated by the United 
States Air Force (USAF) until approximately 1978.  Between September 1979 and November 
1980, the KSD contracted two construction companies to remove the electrical and engine 
generator equipment from the former WAC building.  Multiple spills of PCB-containing 
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transformer oil mixed with antifreeze allegedly occurred during this work.  According to Ms. 
Sandy Jones of Kumin & Associates, the oil in the transformers was spilled out of the 
equipment to make the transformers light enough to transport by hand outside of the WAC 
building.  The transformer oil was swept off the concrete slab and out the door of the portion of 
the Middle School currently occupied by the Wood Shop.   

A SI performed in 1997 documented concentrations of PCBs that exceed the Toxic 
Substances Control Act (TSCA) cleanup levels in surface and subsurface soil up to 3 feet below 
the ground surface (bgs) outside the Middle School building.  As a result of these findings, in 
November 1997, a geotextile liner was placed over this area and approximately 6-inches of 
clean sand and gravel were placed on top of the liner.   

In June 1998, sixteen hand borings were drilled to depths between 2.5 and 8 feet bgs 
around the southern portion of the Middle School to assess the extent of PCB-impacted soil in 
these areas.  Twenty-five soil samples from these borings, and an additional 35 surface soil 
samples, were collected for PCB analyses.  Based on the analytical results of this assessment, 
the volume of soil impacted with more than 10 ppm PCBs in these areas was estimated to be 
between 380 and 460 in-place cubic yards (440 to 530 excavated cubic yards).  Additional 
isolated locations that contained PCB concentrations between 1 and 10 ppm were also identified 
outside of Areas F and G.  

In July and August, 2001, Shannon & Wilson, Inc. conducted limited PCB cleanup 
activities at the site.  A total of 631 supersacks, corresponding to about 872 tons of PCB-
impacted material, and one drum of decontamination water, were transported and disposed of at 
a Treatment, Storage, and Disposal (TSD) facility in Arlington, Oregon.  PCB-impacted soil 
was removed from an area of previously identified PCB impact that was covered with a 
temporary cover, six previously identified outlying areas, and from an area of PCB impact 
identified during the August 2001 work effort.  Confirmation samples collected from these 
excavated areas, with the exception of beneath the proposed staging area identified in August 
2001, indicate that the soil remaining contains PCB concentrations less than one ppm.  PCB-
contaminated soil remains beneath the proposed staging area and Areas F and G.  The remaining 
PCB-impacted soil in these areas is currently covered with a temporary cover constructed of a 
geotextile liner and a gravel cap. 

In the course of researching the renovation plans of the Aniak Middle School, it was 
discovered that a second door on the south side of the Wood Shop was present, prior to 
renovation.  This area is currently under the computer room in a crawl space.  Although this area 
has not been characterized, it is possible that PCB-impacted soil is present.  The approximate 
location of the former door is shown on Figure 2.   
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4.0 TREATMENT ALTERNATIVES CONSIDERED 

Seven treatment alternatives or options were evaluated for this feasibility study, 
including: excavation and disposal; excavation, screening and disposal; excavation and solvent 
extraction; limited excavation with disposal and capping; excavation and on-site indirect 
thermal desorption; in-situ thermal desorption; and excavation and encapsulation in concrete.  
For each of these options, the costs for excavation, treatment, environmental consulting, and 
sample analysis are included.  The paragraphs below describe each of the seven treatment 
alternatives following a discussion of the assumed conditions for treatment. 

4.1 Assumptions 

Our assumptions made for each of the different treatment options tend to be on the 
conservative side resulting in a higher estimation of price than would be obtained from a 
competitive bid process.  First, to obtain costs for the different treatment options, an estimate of 
the amount of impacted soil was needed.  An in house mapping program, “Surfer 6.0”, was 
utilized to calculate the approximate volume of impacted soil.  Inputs for this program included 
previous PCB concentrations and depth data collected from the site and an assumed 5 ppm 
concentration decrease per vertical foot.  Based on this data and assumptions, we estimated that 
approximately 2,000 cubic yards of soil with greater than 1 ppm PCBs are present at the site.  
Secondly, we assumed that 1 cubic yard of soil weighs 1.5 tons.  Thirdly, we assumed that the 
excavation contractor and two environmental consultants would be on site during an eight week 
excavation schedule.  Fourthly we assumed that construction equipment would be available in 
Aniak, Alaska, but the excavation crew would be from Anchorage, Alaska.  Finally, it was also 
assumed that this project would be implemented within one summer season, not to extend into 
the winter.  Various assumptions pertaining to each treatment alternative are discussed in the 
following sections.  Costs associated with each of the alternatives are estimated to be rough 
order of magnitude (ROM).  A summary of the treatment alternatives is included as Table 1, and 
ROM costs for each option are included in Table 2.   

4.2 Excavation and Disposal 

The first treatment option involves excavating impacted soil containing greater than 1 
ppm PCBs and disposal at an approved TSD facility.  This is the method used for disposal of 
PCB impacted material during the 2001 cleanup effort.  This alternative is typically considered 
to accrue higher costs per cubic yard of impacted material.  Since the impacted material can be 
disposed of concurrently with the excavation process, it was estimated that the on site portion of 
the project would last approximately eight weeks. 
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The total cost for this option is approximately $2,567,000 with a unit cost per cubic yard 
of about $1,091.  This option is a very effective and proven technique in removing and 
disposing of PCB-impacted soil.  The downfall of this option is that the unit cost is higher than 
other options, and will eventually accrue higher costs, in comparison, if the actual quantity of 
PCB-impacted soil is greater than 2,000 cubic yards.  The positive aspect of excavation and 
disposal is that the on site work can be competed during the school summer break. 

4.3 Excavation, Screening, and Disposal 

It was decided at the scoping meeting to evaluate screening out the greater than 2-inch 
material, to lower the weight being transported, and eventually the costs.  After reviewing 
boring logs, test pit logs, and grain size samples from the surrounding area, it was discovered 
that there were negligible amounts of greater than 2-inch material by weight.  Assuming 5 
percent by weight of the 2,000 cubic yards, we estimate that the screening plant would cost 
approximately $130 per cubic yard of screened material, for a total cost of $260,000.  At 5 
percent greater than 2-inch, the screening process would save approximately $26,000 in 
comparison to disposing of all the impacted material.  If the greater than 2-inch material is in 
quantities of less than 4 percent, the screening process will cost more than simply disposing of 
all the material.  For example, at 3 percent greater than 2-inch, set-up and operation of the 
screening plant ends up costing approximately $26,500 more than disposal of the entire amount 
of excavated soil.  Based on the uncertainty of how much greater than 2-inch material exists at 
the site, and the costs associated with setting up and operating the screening plant, this treatment 
alternative is considered questionable.  Table 2 shows the costs associated with setting up the 
screening plant with an assumption of 3 percent greater than 2-inch material. 

4.4 Excavation and Solvent Extraction 

Terra Kleen was contacted for the option of using a solvent to extract PCBs from the 
soil.  The process begins by loading contaminated soil into extraction tanks (typically roll-off 
boxes) and adding clean solvent.  After a sufficient amount of time passes, allowing for the 
contaminants to desorb from the soil and dissolve into solution, the contaminant-laden solvent is 
extracted to a sedimentation tank.  Once the sediment has been removed, the contaminant-laden 
solvent goes to a filtration and purification station where the contaminants are removed from the 
solvent and concentrated.  The clean solvent is then reused to further process and clean PCB-
impacted soil.  This process has been demonstrated to remove PCBs from impacted soil to less 
than 1 ppm. 

The total cost to treat the estimated 2,000 cubic yards of impacted soil is approximately 
$2,515,000.  The unit cost does have an advantage over excavation and disposal, being 
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approximately $617 per cubic yard.  The advantage to using this alternative is the lower unit 
cost than the excavation and disposal option.  This treatment alternative will take about 14 
weeks to process the approximately 2,000 cubic yards of impacted soil.  Since treatment will 
likely occur into the next school year we assume that a fenced, treatment area, separated from 
the area of school activity will be required.  As soil is excavated, it will be transported to a 
storage cell in the designated treatment area where it will be available for Terra Kleen to 
process.  In addition, the excavation areas will be backfilled immediately requiring that a 
cleaned-soil fill material area be designated for processed soil containing less than 1 ppm PCBs. 

4.5 Limited Excavation with Disposal and Capping 

This remedial option focuses on the areas of impacted soil containing PCB 
concentrations greater than 10 ppm.  Current regulations allow for capping PCB impacted soil 
with concentrations less than 10 ppm with a suitable cover material.  The suitable cover can be 
constructed of concrete, asphalt, soil, or other similar material.  The cap needs to be designed to 
minimize human exposure, water infiltration, and to resist erosion.  The EPA has certain 
minimum requirements which need to be met for a suitable cap, including thickness.  If soil is 
the primary capping material, it needs to be compacted to a minimum thickness of 10 inches 
over a geotextile liner, designed in accordance with 40 CFR 264.310(a), and if asphalt or 
concrete is used a minimum thickness of 6 inches is required. 

The costs associated with this option include excavation and disposal of impacted PCB 
soil greater than 10 ppm and the addition of a 10-inch compacted soil cap with a geotextile liner 
underneath the cap.  Based on previous assessment reports, it was assumed that approximately 
50 percent of the material would be greater than 10 ppm.  The total cost for this option is 
approximately $1,349,000 with a unit cost of $1,122 per cubic yard of impacted material 
removed.  As shown in Table 2, the costs for this alternative are less than the excavation and 
disposal option, due to less soil being removed and disposed.  Although this method has been 
used in the past at this site, there are a few drawbacks.  The major drawback to this option is that 
PCB-impacted soil at levels greater than the state and federal criteria of 1 ppm will remain in the 
subsurface around the school.  Institutional controls, in the form of a deed restriction, will need 
to be in place to inform future users of the property that PCB impacted soil is on site, and that 
proper handling and disposal of the contaminated material will be required if disturbed.  
Additional drawbacks include: long term liability associated with residual contamination; 
uncertain costs related to future assessment, cleanup and disposal needs; and the landowner 
would need to agree to the remedy, the institutional controls and maintenance of the cap. 
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4.6 Excavation and On-Site Indirect Thermal Desorption 

This option includes the excavation of the estimated 2,000 cubic yards of impacted soil 
and on-site treatment in an indirect thermal desorption (ITD) system.  The ITD unit essentially 
works like a rotary kiln, but uses convective heating instead of a direct contact heat source to 
reduce the risk of forming dioxins and furans.  In the process, impacted soil enters the ITD unit 
and is heated to a temperature at which PCBs become volatile.  The PCB vapors and PCB-laden 
dust are passed through a filter for dust removal, and then to a condenser, where the PCB 
contaminants are concentrated into a liquid.  The final outflow air stream passes through a 
second filtering system to ensure that no PCB contaminants leave the system.  The final 
products are treated soil and concentrated PCB-laden sediment and PCB contaminants in liquid 
form.  This process has been demonstrated to remove PCBs from impacted soil to less than 1 
ppm.  This treatment alternative will require 12 weeks to process the approximately 2,000 cubic 
yards of impacted soil.  Since treatment will likely occur into the next school year we assume 
that a fenced, treatment area, separated from the area of school activity will be required.  As soil 
is excavated, it will be transported to a storage cell in the designated treatment area where it will 
be available for the ITD process.  In addition, the excavation areas will be backfilled 
immediately requiring that a cleaned-soil fill material area be designated for processed soil 
containing less than 1 ppm PCBs. 

The estimated cost to treat the approximately 2,000 cubic yards of PCB-impacted soil using 
this alternative is $2,986,000 which is about $400,000 more expensive than the excavate and 
disposal option.  One advantage to using this option is that the unit cost is approximately $884 
per cubic yard of impacted material which is about $200 per cubic yard less expensive than the 
excavate and disposal alternative.  One disadvantage is that the system currently does not have 
an air permit to operate in Alaska, which means that initial testing would need to be performed 
to secure a permit to operate.  The state air permit typically can be obtained in about 12 weeks 
or less.  A required TSCA permit for air, soil, waste and water containment controls is issued in 
Washington D.C. and requires approximately 18 weeks. 
 

4.7 In-Situ Thermal Desorption 

In-situ thermal desorption is a process of heating the soil in place to remove the 
contaminants.  This process begins by installing heating and vapor extraction wells.  The heating 
wells increase the subsurface soil temperature to an average temperature of about 350 degrees 
Celsius.  The vapor extraction wells create a vacuum on the subsurface capturing the 
contaminants.  The vapor extraction wells and a vapor barrier placed on top of the treatment 
area ensure that contaminants do not leave the impacted area.   
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Costs to treat PCB-impacted soil typically average about $600 per cubic yard.  These 
costs are based on installation at an easily accessible site, and would be higher for the Aniak 
site.  The time needed to heat in-situ soil would be around 150 days, or approximately 5 months.  
Initial set up time would add another month to the timeline.  Terra Therm indicated they could 
not guarantee soil temperatures would reach the appropriate level and remain there to remove 
the contaminants.  Terra Therm also indicated that they have operated in the winter, but with 
limited success.  Due to the short summer season, the typical timeline for treatment, and an 
absence of a guarantee for PCB removal, this alternative was eliminated from further 
consideration. 

4.8 Excavation and Encapsulating in Concrete 

 This option is generally thought of as a disposal option, as opposed to treatment.  The 
PCB contaminants are not removed from the site in the process, but rather bound in the 
concrete.  It was stated by a representative of the EPA that this type of option is not favored, 
mainly for the reason that the contaminants are not removed.  The EPA’s September 2001, 
Revisions to the PCB Question and Answer Manual states that “low occupancy” cleanup levels 
would probably be acceptable in a school parking lot, but that “high occupancy” levels would 
probably be required in a school classroom.  Thus, it seems probable that EPA would approve a 
“low occupancy” determination and concrete encapsulation in or under the parking lot at the 
Middle School.  With an appropriate cap, the “low occupancy” maximum allowable PCB-
impacted soil concentration is less than 100 ppm.  The concrete would need to be buried and 
covered with a suitable cap.  If soil is the primary capping material, it needs to be compacted to 
a minimum thickness of 10 inches over a geotextile liner, designed in accordance with 40 CFR 
264.310(a), and if asphalt or concrete is used a minimum thickness of 6 inches is required. 

 We have broken this treatment alternative into two sub-alternatives.  The first one, Sub-
alternative 1,  being encapsulation of all soil containing greater than 1 ppm PCBs into a concrete 
monolith under EPA approved risk based disposal as discussed in 40 CFR 761.61(c).  The 
second, Sub-alternative 2, is segregating and off-site disposal of all soil greater than 100 ppm 
PCBs and on-site encapsulation of soil with less than 100 ppm but greater than 1 ppm PCBs.  
The latter would require EPA approval on a “low occupancy” determination and cleanup level 
approval under 40 CFR 761.61(a)(4)(i)(B)(3).  PCBs encapsulated in the concrete would require 
a deed notice and institutional controls, as discussed in Section 4.5, to ensure the concrete is not 
damaged.  This alternative should allow soil remaining at the site that contains less than 1 ppm 
PCBs to be “unregulated” by EPA.  

Sub-alternative 1 is estimated to cost $2,368,000, with an incremental cost of about $1,001 
per cubic yard.  Sub-alternative 2 is estimated to cost $2,363,000, with an incremental cost of 
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about $999 per cubic yard.   The major drawback to this option is that PCB-impacted soil at 
levels greater than the state and federal criteria of 1 ppm will remain in the subsurface, 
encapsulated in concrete, and buried in or under the parking lot at the Middle School.  
Additional drawbacks associated with this alternative include: potential long term liabilities 
associated with PCBs remaining on-site in the concrete; the need to maintain the concrete; and 
limitations the concrete may have on future land use opportunities.  Institutional controls, in the 
form of a deed restriction, will need to be in place to inform future users of the property that 
PCB impacted soil is encapsulated in concrete and buried on site.  The landowner would need to 
agree to the remedy, the institutional controls and maintenance of the concrete and cap. 

5.0 WOOD SHOP DEMOLITION AND RECONSTRUCTION 

Shannon & Wilson was also requested to develop a cost estimate for demolishing the 
woodshop/former generator room, disposing of the PCB contaminated concrete and soil 
containing greater than 1 ppm PCBs, and reconstruct the Wood Shop. 

 During previous site assessment work conducted at the site, it has been shown that the 
Wood Shop concrete floor has been impacted with PCBs.  Additionally, PCB contaminated oil 
was swept off of the concrete slab and out of the door of the portion of the former WAC 
building currently occupied by the Wood Shop.  To remove the PCB-impacted materials the 
entire Wood Shop would be demolished.  As shown in Table 3, the estimated ROM cost to 
demolish the Wood Shop is $80,000.  An asbestos and lead-based paint survey, if not already 
accomplished, would need to be performed.  It was assumed that there were no lead-based 
paints remaining, based on the renovation date of the Wood Shop.  It was estimated from the 
renovation drawings that fire sealant and acoustic panels may contain friable asbestos.  
Therefore, we have allowed a contingency for asbestos abatement of $10,000, bringing the cost 
of demolition to about $90,000. 

Following demolition of the Wood Shop structure, the concrete floor would be cut up 
and removed in manageable pieces and shipped to a TSD facility.  It is estimated that 
approximately 45 cubic yards of PCB-impacted concrete will be generated from the floor.  Also, 
the footers will need to be removed, adding approximately 10 cubic yards of PCB-impacted 
concrete.  For estimating purposes, we assume that the concrete material will be treated as 
discussed for the excavation and disposal alternative.  The additional costs associated with 
excavation and disposal of the PCB-impacted concrete at a TSD facility are estimated to be 
approximately $54,700. 

Soil underneath the Wood Shop that potentially contains greater than 1 ppm PCBs 
would also be treated by one of the methods previously described in Section 4.  Soil directly 
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beneath the Wood Shop floor has not been analyzed for PCBs.  For cost estimation purposes, we 
assumed that approximately one vertical foot of soil directly beneath the entire floor area would 
need to be removed or approximately 71 cubic yards.  We also estimate that a three feet by 
seven feet deep area will need to be excavated around the south footer at the locations of the 
exterior doors to the former WAC building.  Approximately 60 cubic yards of impacted soil 
may be removed from around the footers.  For estimating purposes we assume that the PCB-
impacted soil will be treated using the excavation and disposal alternative.  The costs to 
excavate and dispose of the PCB-impacted soil beneath the Wood Shop and adjacent to the 
former and existing doorways are approximately $141,500. 

 Ronn Rasmussen of Alaska Construction Management developed a construction cost 
estimate, in FY 2004 dollars, for the reconstruction of the Middle School Wood Shop.  Ronn 
and Shannon & Wilson representatives met with Ms. Sandy Jones of Kumin Associates, Inc., to 
inspect the remodeling drawings of the Aniak Middle School.  Based on these drawings, Ronn 
was able to develop a cost estimate to reconstruct a similar wood shop.  The cost to reconstruct 
the Wood Shop is approximately $513,300.  A copy of the cost estimate is provided in 
Appendix A.  The total cost to demolish and rebuild the Wood Shop would be approximately 
$799,500, as shown on Table 3. 

6.0 DISCUSSION OF FINDINGS 

In total, seven treatment alternatives were evaluated.  One option, in-situ thermal 
desorption, was not considered to be a viable option for this project.  The screening and disposal 
option, is viable, but the uncertainty of the quantity of greater than 2-inch material makes this 
option questionable.  The five remaining options include excavation and disposal, limited 
excavation and disposal with capping, solvent extraction, ITD, and concrete encapsulation.  For 
this project, the major considerations in choosing a treatment option are effectiveness, costs, and 
implementability.   

The effectiveness of the different options were evaluated primarily by the treatment 
option obtaining less than 1 ppm PCB concentration in the soil.  The excavation and disposal 
option can reach this level of effectiveness due to the soil being disposed off-site.  The limited 
excavation and disposal option and the concrete encapsulation alternatives are not effective in 
that soil with greater than 1 ppm PCBs will remain.  Both the solvent extraction and ITD 
options have been shown to be effective on previous projects in reducing soil PCB 
concentrations to less than 1 ppm.  The effectiveness of the different options, with the exception 
of the limited excavation and disposal and concrete encapsulation alternatives, is essentially the 
same, due to their ability to reduce the PCB level to less than 1 ppm.  
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Of the five alternatives, the cost for one alternative is significantly lower than the others.  
The least expensive option is the limited excavation and disposal for approximately $1,349,000.  
The limited excavation and disposal has the lowest cost, due to only half, or about 1,000 cubic 
yards, of the PCB-impacted soil being removed.  The limited excavation and disposal alternative 
can also be implemented in less than eight weeks on the project site.  The downside of this 
option is leaving approximately 1,000 cubic yards of PCB-impacted soil in the subsurface at 
concentrations less than 10 ppm.  In our opinion, this is not the best alternative because it results 
in PCB contaminated material remaining on-site, indefinite liability, uncertain future costs and 
the potential for exposure to PCBs if the institutional controls fail. 

The next least expensive option is the concrete encapsulation Sub-Alternatives 1 and 2 
for approximately $2,368,000 and $2,363,000, respectively.  The concrete encapsulation 
alternatives can also be implemented in less than eight weeks on the project site.  The downside 
of this option is that PCB-impacted soil at levels greater than the state and federal criteria of 1 
ppm will remain in the subsurface encapsulated in concrete and buried in or under the parking 
lot at the Middle School.  In our opinion, this is not the best alternative because it results in 
potential long term liabilities associated with PCBs remaining on-site in the concrete; the need 
to maintain the concrete; and limitations the concrete may have on future land use opportunities. 

The excavation and disposal option is an appealing option, when considering the costs to 
treat the estimated 2,000 cubic yards of PCB-impacted soil and the amount of time needed to 
complete the project activities at the site.  The cost of this option is approximately $2,567,000. 
The incremental cost to treat soil above and beyond the 2,000 cubic yard estimated quantity is 
$1,091 per cubic yard.  The incremental costs could be a downfall if greater quantities of 
impacted soil are encountered than the 2,000 cubic yards estimated in this feasibility study.  The 
positive aspect of this option is that it can be implemented within about 8 weeks, and within a 
school summer break. 

The solvent extraction process is also an appealing option for the treatment of the 
estimated 2,000 cubic yards.  The cost of this option is approximately $2,515,000 or about 
$52,000 less than the excavation and disposal option.  Another positive aspect of this treatment 
option is the lowest incremental costs of the evaluated alternatives at approximately $617 per 
cubic yard.  The drawback to the solvent extraction treatment alternative is the time required to 
implement treatment, about 14 weeks.  In addition, if greater quantities of impacted soil are 
encountered than estimated in this feasibility study, then the time needed to implement the 
expanded project will extend into the next school year. 
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The most expensive of the four options considered is to treat the base quantity of 2,000 
cubic yards by ITD for approximately $2,986,000.  The permitting process, mobilization, and 
demobilization costs are high in comparison to the other options, but may be reduced if other 
projects in the region are realized.  The incremental cost associated with this option is 
approximately $884 per cubic yard.  The incremental unit costs for ITD are higher than for 
solvent extraction but lower than for excavation and disposal. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on our evaluation of the seven treatment alternatives only five appear to be viable 
to treat the PCB-impacted soil at the project site.  One viable alternative, limited excavation and 
disposal, leaves about 1,000 cubic yards of soil at the site with PCB concentrations greater than 
1 ppm but less than 10 ppm.  Therefore it is not considered to be an effective long term 
alternative.  Of the four remaining alternatives the concrete encapsulation option is the most cost 
effective, followed by solvent extraction, excavation and disposal, and then indirect thermal 
desorption.  Only the concrete encapsulation and excavation and disposal alternatives can be 
implemented during the school summer break.  The concrete encapsulation alternative results in 
potential long term liabilities associated with PCBs remaining on-site in the concrete.  Solvent 
extraction and indirect thermal desorption require extending the treatment time into the next 
school year.  They will also need a designated area for placement of the 2,000 cubic yards of 
treated soil having less than 1 ppm of PCBs.   

In conclusion, it is our opinion that the best option for treatment is the excavation and 
disposal option.  This option was chosen due to the estimated costs and the timeline associated 
with this treatment option.  The cost difference between the excavation and disposal option and 
the solvent extraction is considered to be negligible.  Incremental treatment costs for the 
excavation and disposal alternative are about $474 greater than the solvent extraction 
alternative.  In our opinion, the difference between the incremental costs is justified by 
completion of the project within a school summer break, thereby reducing the potential exposure 
of people in and around the school to PCB-impacted soil and to lessening the disruption to staff, 
students, and nearby residents. 

Including the demolition of the Wood Shop, disposal of PCB-impacted soil and 
concrete, and reconstruction of the Wood Shop the total cost for the entire project is 
approximately $3,367,000, as shown on Table 3.   Please note that these are ROM costs that 
should be used for estimation purposes only.  As discussed in Section 3.0, PCB-impacted soil is 
suspected in a crawl space under the computer room on the south side of the Wood Shop.  We 
recommend additional sampling and analysis of soil in the crawl space beneath the computer 
room prior to initiating cleanup at other areas of the site.  Costs related to future assessment, 
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