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depending on. the sequencing of the work the use of support systems may be
required to ensure the stability of the existing buildings. In addition, during the
excavation planning, allowances will have to be made for the collection water in the
excavation from snow or rain, decontamination areas will be required, and room on

site must be made available for the purposes of stock piling soil prior to disposal.

The disposal of contaminated soil in an appropriate landfill is straight forward,
however the waste will have be loaded onto trucks which will take some
coordination between the excavation contractor, the trucker, and the landfill. In
addition, the waste will have to be transported with a bill of lading and the truck
properly placarded. As mentioned above, the site will have to be organized with

decontamination areas and areas for soil stockpiling.

The treatment of contaminated soil in the thermal stripping unit will require
additional considerations for implementation. Many of these considerations will
involve the sampling of the treated soil and logistics of the site operation. A
sampling plan for the treated soil will be prepared and carried out to ensure that the
soil has successfully been treated. In addition, the state may also require air
monitoring and sampling of the unit’s off gas discharge. These considerations in
themselves are not insurmountable but will require planning, as will the logistics
of the thermal unit operation. The operation of a thermal stripping unit requires an
area of approximately 50 feet by 80 feet. This does not include areas required for
stock piling of soil. The thermal stripping process can treat approximately 18 to 25
tons of soil per hour and the operation typically runs continuously with shut-downs

only for repatr. Itis apparent that the excavation ot contaminated soil will progress
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faster than the treatment capacity of the thermal stripping process.

Estimated Cogt

The estimated cost for excavation and disposal in an appropriate landfill is shown
on Table 1. The costs are based on the excavation and disposal of approximately
3,700 cubic yards of soil which will be classified as non-hazardous special waste.
For the purposes of costing transportation and disposal, we assumed using truck
trailers holding approximately 22 tons of soil, having a 30 mile round trip to the
landfill, and having a tipping fee of $27.50/ton. The estimated capital cost, which
includes construction and supervision and site monitoring is $633,000.00. The

detailed cost breakdown for this review is provided in the appendices.

The estimated cost for excavation and thermal treatment of soil has many of the
same costs associated with landfilling the soil. The costs differ in that instead of a
landfill cost, there will be an on-site treatment cost. The thermal treatment carries
a unit price 8 to 21 dollars per ton greater than landfilling. After treating the soil,
it éould be replaced in the excavation providing some cost benefit. However, given
the space requirements of the thermal unit and the production rate of the process
(18 t0 20 tons per hour), which is significantly slower than the production rate of the
excavation, and space requirements to stockpile soil, it appears that the technology

is not logistically feasible nor is there a cost benefit in using the technology.
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>0il Stabilization

t soil stabilization was evaluated as a soil remedial option. There would not be any

exc: ation or disposal associated with this process.

Description

In situ soil stabilization is generally conducted with a shallow soil mixing rig when
contaminants exist up to 40 feet below ground surface. A hydraulic mechanical
mixing auger would be mounted on a crane orbackhoe. As the auger is progressing
down through the soil, a grout mixture combined with chemical reagents, is injected
into the soil, and the soil and grout is mechanically mixed by the rotation and/or
withdrawal of theauger. From the mixing process, the groutadditive(s) chemically
bond with, and immobilize, thus stabilizing, the existing soil contaminants. The
process produces an encapsulated solid block of the contaminated soil, which is

designed to have high structural integrity and a low permeability.

The size, type, and number of augers utilized per rig, vary between contractors,
however, at the anticipated 15" depth of contamination, a single 8 foot diameter
auger is typical. The additives or reagents added to the grout mixture also can vary.
A treatability study is required to successfully design and develop the appropriate

reagent mix to achieve the desired stabilization effect of the soil.
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Effectiveness

Soil stabilization has shown to be successful in immobilizing stoddard solvent
contaminants in soil similarAin nature to the existing conditions at the subject site.
Data from previous applications shows that the process would meet the current
clean up criteria, however, a treatability study is required, to ensure that the correct
quantities and types of reagents are utilized. Verification sampling of the treated
and stabilized soil would also be necessary, to ensure that leaching of contaminants

would not occur.

The benefits of soil stabilization include eliminating the need for excavation and
thus ex-situ soil treatment and/or landfilling. The potential emission of volatile
organic compounds is also reduced, as the process is performed with a wet slwry
mixture, which eliminatesideal conditions for volatilization. The finished stabilized
product generally has a high unconfined compressive strength, which should

facilitate construction requirements on top of the remediated area.

Any future excavation which might be required in the treated area would be
difficult, and the risk of releasing immobilized contaminants would exist, should the
stabilized soil be disturbed. Also, if excavation is required, the excavated material

would probably have to be landfilled as a regulated special waste.

Implementation

The implementation of soil stabilization can be successfully achieved at the subject
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site. A sample of the contaminated soil would have to be sent to the selected
contractor to facilitate the treatability study. A standard time frame for this portion -
of the process is forty-five to sixty days, as curing time is required. Provided that
the treatability study produces positive results, contractor mobilization may begin.
This schedule would not be compatible with the current schedule of site activities.

Therefore, stabilization will not be considered further.

Containment Structures

e a number of different types of containment structures that can be constructed to
ain or restrict the movement of contaminants. The majority of containment structures
1sed to restrict a mobile contaminant. The structures could be used at this site to limit
nfiltration of precipitation. By eliminating water infiltration into the soil, contaminated
nates can no longer be produced and the mechanism for contaminant migration is
ped. In addition, the zone of contamination is above the saturated, therefore
aminated groundwater migration will not be a significant issue. The following types
ntainment systems will be addressed; high density polyethylene (HDPE) sheeting, and
synthetic clay liners (GCL). To reduce the amount of duplication, HDPE and GCL wiil
liscussed together because they differ little in concept except for their anticipated

‘ormance under the discussion of synthetic liners.

er containment systems involving sheet piles and slurry walls are not being considered.
et piles are not being considered because the soil 15 too dense too successfully ta drive
piles to a depth of 15 teet throughout the site. Slurry walls are not being, considered

ause ol anticipated constructibility problems associated with planned and existing,
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buil ngs and performance problems associated road vibrations.
Synthetic Liners (Description)

Synthetic liners are made of impermeable materials. These liners are typically
manufactured in long sheets that are overlapped or chemically welded together to
produce the desired area. The sheets are used to eliminate liquid infiltration,
collected liquids, or to stop the horizontal movement of liquids. Liners, either
composed of natural or synthetic materials, are required for landfills and are also
commonly used as primary or secondary containment structures. For the purposes
of this evaluation we are examining their use as capping systems and vertical

barriers.

Liners make very effective containment systems, but are not capable of reducing
contaminant concentrations. As a result, the use of containment systems alone does
not satisfy the objects of the feasibility study. This review is being presented to

provide a cost comparison and for potential use with other technologies.

Liner limitations can usually be attributed to their installation or their
incompatibility with the chemicals they are containing. Limitations attributed to
their installation fall into several categories: improper site preparation which can
lead to punctures and settlements of the liner; poorly constructed seams which mate
two or more sheets of material and can cause leaks; and chemical incompatibility.

. Effectiveness
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These limitations can be overcome by proper planning and good construction
oversight. Chemical incompatibility should not be a concern because the liner will
require a layer of sand be placed to provide a cushion and therefore contaminants
will not be in direct contact with the liner material. There is a slight potential that
contaminated groundwater could come in contact with the liner, but the
concentrations of the chemicals in the groundwater are expected to be low based on
the groundwater analyses conducted by LaBella Associates for the Phase II
investigation. If this technology is selected the liner thickness and composition can

be specified to be resistant to chemical attack.

The use of liner containment structures, however, do not reduce or eliminate
contamination and as a result, does not meet the objective of the feasibility study.
Since the contaminants appear to be well absorbed onto the soil, placing an
impermeable barrier between the soil and infiltrating water would effectively
contain the contaminants. This concept is an attractive alternative. However, there
still will remain a liabﬂity which will require long term management and periodic

monitoring.

Implementation

[mplementation or construction of the liner containment svstem can be done with
conventional constructionequipment. Some special instruction mav be required tor
welding of the HDPE material, but this technology is tairlv well established in the

construction industrv and approprately trained contractors are available



The site will also required some additional preparation to eliminate sources of
punctures, to reduce vertical loads on the material, and to key the liner into the
underlying dense silt and sand. The amount of site preparation ;equired will be
dependent on the material selected for use, either HDPE or GCL. In each case, site
preparation will include grading and compaction of the existing surface, placement
of a good quality fill, typically sand, to prevent punctures, and excavation required
to key the liner into the dense silt and sand. If GCL are selected additional fill may
be required beneath the planned route of Stone Street. Since the GCL is composed
of clay it will be susceptible to failure or settlement caused by the road traffic load.
GCL requires some additional site preparation, but is fairly easy to install and can
heal itself if punctured. HDPE is generally more difficult to install because it is
more rigid than GCL and will require chemically welded seams or joints to join
sheets. If punctures occur in the HDPE, individual patches will have to be cut and
welded over the puncture. In summation, the construction of the liner containment

system is compatible with the site and should not impede construction.

Estimated Cost

Costing for the liner containment system is based on the area to be covered and the

site preparation required. The technology cost summary is provided in Table 1.

A detailed cost breakdown for each technology assessment is provided in the

appendices.
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bio-venting is a technology which utilizes soil vapor extraction and biodegradation to

ice contaminant concentrations within the unsaturated zone.

low in the subsurface is created by installing a series of air supply vents placed into the
aminated zone along with vacuum extraction point(s). The air flow provides a
hanism to remove the highly volatile component of a complex organic mixture such as

dard solvent, but also provides an oxygen supply which facilitates in-situ

egradation.

technology is relatively experimental, yet has been proven successful for the
xdiation of petroleum based contaminants in several limited applications. Bio-venting
lucted in the unsaturated zone is sensitive to climatic conditions (air and soil
reratures) and the air permeability of the soil. Consequently, the technology has been
:successful when applied to homogeneous soils with relatively high conductivity and

ively uniform grain size.
Effectiveness

The effectiveness of the technology is dependent on several factors that can limit
the success of the treatment; the chemical compounds present, the concentrations
of the chemical compounds, the homogeneous of the soil and therefore the ability
to uniformly transport oxygen to the micro-organisms and transport volatile

components from the soil, and the temperature of the soil/air mixture. Some of
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these parameters can be enhanced to provide improved treatment conditions. For
example, the soil can be “turned over” to break up the soil matrix which would
result in better air flow conditions, or the(soil/ air mixture can also be heated or
covered to increase the soil temperature. These enhancement options were not
considered feasible at the Speedy Cleaners site because of project timing constraints,
cost, and the fine grained soil is not suitable for vapor extraction. As a result, the
use of soil bio-venting does not appear feasible without the use of enhancement

technologies and was not considered for further evaluation.
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4.0 - SUM™ “4 ™ CONCLUSIONS AND RECOMMENDATIONS

» of the feasibility study is to analyze potential remedial alternatives and make
ition for the selection of a remedial approach that addresses soil contaminated with
vent. The objective of any remedial approach considered to minimize the migration
nts from the on site soil and / or reduce the contaminant concentrations to levels which

iversely impact groundwater or human health.

ons

Thearea t:
from the .
Garden b
southwar
Headquar
the zone «
these com
and store:

was appli

The zone
undisturl

top of the

aremediated was been defined by the previous site characterization work and extends
t wall of the planned Court Street Parking Garage to the west wall of the Winter
ding of the Bausch & Lomb World Headquarters Building. The site also extends
o Court Street and nor}h to the tunnel which connects the Bausch & Lomb World
s Building to the parking garage, see Figure 2. The chemical compounds detected in
:ontamination are consistent with petroleum based Stoddard solvent. The source of
unds is believed to be the Speedy Cleaners building where Stoddard solvent is used
3ased on the presence of Stoddard solvent the NYSDEC’s STARS Memo #1 (STARS)

when establishing cleanup objectives.

contamination consists of miscellaneous fill material, soil, brick, and cinders, and an
siltand sand layer. The zone of contamination is vertically limited to the approximate

ense silt and sand layer (glacial till). We have defined the zone in this way since
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vation and On Site Thermal Soil Treatment

centrations below the dense silt and sand meet guidance clean up levels provided in

believe that the dense silt and sand layer has limited the migration of contaminants

/ide a barrier to nuisance odor migration because of its apparent low permeability.

de this assessment based on the soil density and soil grain size analysis, which

t this layer is composed of greater than 50-percent silt and clay sized particles.

ting excavation, containment, and bio-venting technologies as potential remedial

we have selected excavation and landfill disposal of contaminated waste for our

:d remedial technology. Excavation and landfilling of waste soil significantly reduces

>f contamination on site and is cost effective in comparison to bio-venting. The other

; were eliminated from consideration for the following reasons:

vation and on site thermal soil treatment was eliminated from consideration because

1 not fit into the logistical plan for the site or the construction schedule. The processing

il would proceed at a slower rate than the excavation of the soil. Further, insufficient

‘e was available for the thermal unit itself. As a result, contaminated soil would need

2 stockpiled on site while waiting for treatment. The stockpiling of soil would restrict

'ss to the site and may cause delays in the construction schedule. In addition, on site

tment of the soil was slightly more expensive thandirect landfilling of the contaminated
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ontainment options were evaluated, steel sheét piles and synthetic liners. Steel sheet

were eliminated because the)'/ would not penetrate the dense silt and sand layer.
eticliners v«;ere eliminated from considerationbecause they donotreduce or eliminate

vel of contamination present in the soil. The liner cost was estimated for comparison

»ses. However, the long term monitoring costs and potential liabilities associated with ”‘)‘1 ‘,ﬁ-
e
&L,N ,,a, v,

t.\“Q 0’:‘5
\é"' ¢ W‘ﬁ- \,0’”

enting was eliminated from consideration because the soil and climatic conditions on a\y)'(

1g the contaminated soil on site out weighed the cost benefit.

[ohM

enting (’ 3 b\\

wade success of the technology only marginally possible. The soil density and grain
vere not conducive to effective ventilation (aeration) of the soil. As a result, it was

ble that some of the soil would contain contaminants a level above cleanup objectives.

endations

To remedi
placement

reasons:

2728/

e the contaminated soil within the area of concern we recommend excavation and

f the soil in an appropriate landfill. We have selected this option for the following

it reduces the mass of contaminant on site; and

it can be implemented without impacting other planned construction activities.

A}
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‘ation process would be completed in two phases as described below and illustrated

st cross-section shown in Figure 6.

[

1 of the excavation process would be completed in the area between the east building
f the Speedy Cleaners building and the west building wall of the Bausch & Lomb
| Headquarters building. The excavation should begin as soon as possible in order
ove the contaminated soil beneath the proposed route of RG&E’s 115 kilovolt electric
e and before backfilling of the west wall of the Bausch & Lomb World Headquarters
ng. The placement of soldier piles would begin first to provide structural support to
reedy Cleaners building and potentially to Court Street side walk and road surface.
r piles and lagging would be placed as needed to support the excavation to depth
or waste soilremoval. The soldier piles and lagging would be off-set from the Speedy
ers building by a distance of approximately six feet. On the east side of the excavation
the Bausch & Lomb World Headquarters building, the base of the excavation would
-set from by a distance of twelve feet and the excavation’s slope would be maintained
» foot rise over a one horizontal distance. No soldier piling and lagging system is
ised. The excavation would proceed using the same procedures as presented in the
tigation Report and Soil Removal Work Plan, prepared by Seeler Associates and dated
ry 1994. This work plan was developed for soil removal with the proposed limits of
ourt Street Parking Garage. Since this area is adjacent to the Speedy Cleaner’s
ing where soil containing perchloroethylene has been found, the excavation will
ed in the folowing manner; the fill material (brick, cinder, ash) will be removed and

ndisturbed stoddard contaminated soil exposed. This surface will be sampled

4-4 IRCTTRS



¢

In

’n ’. . .
D - Z y

ATASY

ac

PL

Ph
Cls
ex:
Re
pG
de

In the eve
present, s
soil is bel«
analyzer v
undermin
and any r¢
limit the n

be incorpc

The qualit
Street Parl

prior to tl

‘ding to the procedures identified in the Investigation Report and Soil Removal Work

to verify that perchloroethylene is not present and the soil is not a hazardous waste.
e2

e 2 of the excavation would begin immediately after the demolition of the Speedy
1ers building is completed. As previously mentioned in the discussion of Phase 1, the
sation will follow the methodologies discussed in the Investigation Report and Soil
»val Work Plan. Since this area is adjacent to an area known to have soil containing
doroethylene, soil samples will be collected using the soil sampling techniques
ibed in the Soil Removal Work Plan to verify that perchloroethylene is not present and

71l is not a hazardous waste.

that during either the Phase 1 or Phase 2 excavations stoddard contaminated soil is
will be continued to be excavated until the concentration of organic vapors from the
20 parts per million, as measured by a Hnu Systems, Incorporated organic vapor
h a photoionization detector. The excavation of soil will continue until it threatens to
he stability of adjacent structures. If such a situation arises, the excavation will cease
aining contaminated soil or structure will be covered with polyethylene sheeting to
ration of nuisance vapors. If deemed appropriate by the City, the area or structure will

ted into the passive venting system described below.

of the backtill material will be consistent with the City’s specifications for the Court
i, Garage. Inaddition, to provide a passive mechanism for venting of nuisance odors,

backtilling, ot the Bausch & Lomb World Headquarters building and the parking
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