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Executive Summary 

This report contains the results of a Focused Feasibility Study (FFS) for Operable Unit 1 (OU-1) of 
the Saranac Street Former Manufactured Gas Plant (MGP) Site in Plattsburgh, New York (the 
Site).  The Site is predominately owned by New York State Electric & Gas Corporation (NYSEG).  
The Plattsburg Municipal Lighting District (PMLD) owns a portion of the Site along the Saranac 
River.  The former MGP was located on the current NYSEG-owned property and operated from 
1891 until 1960.  The Site was also used by NYSEG as a customer service and operations center 
until 1980.  This portion of the Site has been vacant since that time.  This report was prepared in 
accordance with the New York State Department of Environmental Conservation (NYSDEC) 
Technical and Administrative Guidance Memorandum (TAGM) #4030, Selection of Remedial 
Actions at Inactive Hazardous Waste Sites to meet the requirements identified in Paragraph V of 
NYSEG’s Order on Consent, number D0-0002-9309.   
 
As a result of former MGP operations on the Site, the Site has sustained MGP-related impacts to 
the surface and subsurface soils, groundwater, bedrock, and sediments in the adjacent portions of 
the Saranac River.  Based on the nature and distribution of the impacts, the remedial goal for the 
Site is the elimination of potential human health and ecological exposure pathways and the 
removal of free tar, tar saturated materials, soils with hydrocarbon impacts in excess of 1,000 parts 
per million (ppm) total polycyclic aromatic hydrocarbons (PAHs), and/or soils containing purifier 
waste and impacts above 500 ppm reactive cyanide and/or 250 ppm reactive sulfide.  “Landside” 
soils that qualify for any these defined conditions are hereinafter referred to as “source” soils.  In 
addition to the removal of landside source soils, the remedial goal for the Site includes the removal 
of free tar, tar-saturated sediments, and sediments capable of generating a sheen when disturbed in 
the adjacent portions of the Saranac River.  “Riverside” sediments that contain impacts that qualify 
for these defined conditions are hereinafter referred to as “source” sediments.  The results of this 
FFS will be used in the determination of a final remedial alternative for the Site, the preparation of 
a Record of Decision (ROD) by the NYSDEC, and the preparation of the Remedial Design, as 
described in Paragraphs V and VI of the Order on Consent.   
 
Based on the preliminary screening and detailed analysis, this FFS identified the following 
remedial alternative for the property: 
 
� Stabilization of a ten-foot band of MGP fringe material surrounding overburden source 

soils utilizing shallow soil auger mixing technology 
� Excavation of overburden source soils above the till surface 
� Installation of a visual excavation barrier and soil surface cap 

 v 
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� Recording deed restrictions, where necessary, for the Site and areas affected by the site and 

not owned by NYSEG that restrict certain uses and construction 
� Installation of a temporary cofferdam system to redirect the Saranac River and allow for 

the excavation of source sediments in the adjacent portions of the Saranac River   
� Excavation and treatment/disposal of impacted river deposits (former source sediments that 

have since been covered by fill) in the overburden soils on the north bank of the Saranac 
River 

� Continued bedrock tar monitoring and manual tar removal with the installation of 
additional recovery wells 

� Post-remedy monitored natural attenuation (MNA) of groundwater impacts 
 

The estimated cost to implement the selected remedial alternative is $23,621,000.  This remedy 
was selected for a number of reasons as follows: 
 
� Soil and sediment source material will be removed.  Success is more certain than with 

stabilization alone. 
� It allows for reuse of site soil materials as backfill. 
� It offers broader future land use than stabilization alone. 
� It allows greater flexibility with respect to unanticipated difficulties in the subsurface than 

does stabilization alone. 
� The stabilized fringe provides excavation support and reduces the amount of dewatering. 
� It has a low qualitative score. 
� It provides an overall level of protectiveness similar to excavation of site soils that exceed 

the Recommended Soil Clean-up Objectives (RSCOs) listed in TAGM 4046. 
 
 
 

 vi 
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 1.  Introduction 

1.1 Background 

This report presents the results of a Focused Feasibility Study (FFS) for the Saranac Street 
Former Manufactured Gas Plant (MGP) Site in Plattsburgh, New York (the Site).  The Site is 
predominately owned by New York State Electric & Gas Corporation (NYSEG).  The 
Plattsburgh Municipal Lighting District (PMLD) owns a portion of the Site along the Saranac 
River.  The former MGP was located on the current NYSEG-owned property and operated 
from 1891 until 1960.  NYSEG also used the Site for a customer and service center until 
1980.  This portion of the Site has been vacant since that time.  A location map is presented 
in Figure 1. 
 
From 1979 until 2002, a series of investigations at the Site identified surface and subsurface 
impacts associated with the former MGP operations.  Remedial efforts were conducted in the 
early 1980s to contain these impacts.  Tar-contaminated river sediments were excavated from 
the adjacent portions of the Saranac River, a riverside slurry wall was constructed to prevent 
further tar migration to the Saranac River, a containment cell and surface cap were 
constructed around a former coal tar pond, and a groundwater treatment facility was installed 
at the Site.   
 
The August 9, 2002, Final Report, Remedial Investigation, Plattsburgh Former MGP Site, 
Operable Unit (OU-1), Saranac Street, Plattsburgh, New York (GEI, 2002) (RI Report) 
summarizes the findings of all the investigations and remedial actions and recommends 
further remedial action to eliminate migration pathways and/or eliminate impacts.   
 
An Interim Remedial Measure (IRM) was conducted at the Site in summer/fall 2002 to 
remediate MGP tar impacts and purifier wastes at the former MGP footprint and areas south 
of Saranac Street.  An IRM Final Engineering Report, dated May 2003, was published under 
separate cover.  That IRM is the Final Remedy for that portion of the Site.  However, the 
extent of purifier wastes that may extend beneath Saranac and Caroline Streets is uncertain.  
Therefore, additional sampling will be conducted prior to application of the final remedial 
solutions recommended in this FSS to determine whether unacceptable wastes remain.  If so, 
they will be removed and treated during the remedial effort described herein. 
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1.2 Purpose 

This FFS was prepared in accordance with the New York State Department of Environmental 
Conservation (NYSDEC) Technical and Administrative Guidance Memorandum (TAGM) 
#4030, Selection of Remedial Actions at Inactive Hazardous Waste Sites to meet the 
requirements identified in Paragraph V of NYSEG’s Order on Consent, Number D0-0002-
9309.   
 
The results of this FFS will be used in the determination of a final remedial alternative for the 
Site, the preparation of a Record of Decision (ROD) by the NYSDEC, and the preparation of 
the Remedial Design, as described in Paragraphs V and VI of the Order on Consent.   
 
1.3 Scope of Work 

This document has been prepared in accordance with NYSDEC TAGM #4030, and includes 
several components, as follows: 
 
� Identification of remedial objectives for Areas of Interest (AOIs) identified in the RI 

Report 
 
� Development of potential Remedial Action Alternatives (RAAs)  
 
� Preliminary Screening of RAAs 
 
� Detailed Analysis of Selected RAAs based on the preliminary screening, including 

conceptual level cost estimates 
 
� Selection of a RAA for the Site  

 
In a September 24, 2002, meeting to discuss the scope of the FFS, NYSEG and NYSDEC 
agreed that the potential RAAs for the Site should focus on those alternatives that are 
acceptable to both NYSEG and NYSDEC and are proven methods of remediation for the 
types of environmental impacts that are present at the Site.  A preliminary summary of those 
options was provided to NYSDEC in an October 8, 2002 letter, which is included in 
Appendix A.   
 
GEI generated a draft FSS, dated December 20, 2002, on behalf of NYSEG and delivered the 
draft to NYSDEC.  NYSDEC reviewed the FSS and provided written comments to NYSEG 
in a letter dated March 12, 2003 (a copy is provided in Appendix A).  NYSEG and GEI met 
with NYSDEC representatives to discuss the comments on April 15, 2003.  Based on 
discussions during that meeting, GEI prepared a response to the NYSDEC written comments, 
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dated May 15, 2003 (a copy is provided in Appendix A).  Based on the April 15, 2003 
meeting and subsequent discussions with NYSDEC, this FFS focuses on only those RAAs 
that are most applicable in the detailed analysis.   
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 2.  Site Information 

2.1 Site Location and Description 

The Site is an 11-acre parcel located on Saranac Street southeast of downtown Plattsburgh, 
New York.  It is currently a vacant lot bounded to the north and west by Saranac Street.  A 
65,000-square foot capped containment cell, surrounding a former coal tar pond and 
containing tar-impacted sediments and demolition debris, is located adjacent to the 
northwestern side of the road.  The remainder of the Site is undeveloped and consists 
primarily of open grassy areas with some woody vegetation, including trees and shrubs along 
the Saranac River.  An electrical substation, belonging to PMLD, is located east of the 
groundwater treatment system buildings.  PMLD owns the strip of land between the NYSEG 
boundary and the Saranac River.  The southeastern portion of the Site was the subject of an 
IRM in the summer/fall of 2002.   
 
The location of the Site is shown on Figure 1.  The RI Report divided the Site into six AOIs, 
as follows. 
 
� AOI 1:  The containment cell 
� AOI 2:  The area between the containment cell and the riverside slurry wall 
� AOI 3:  The area north of the riverside slurry wall and the river 
� AOI 4:  The bedrock system 
� AOI 5:  The former plant site 
� AOI 6:  Surface soils 

 
The AOIs and the property boundaries are shown in Figure 2. 
 
In addition to the AOIs identified above, the Saranac River, adjacent to the Site, and Lake 
Champlain, downstream of the Site, have been affected by the former MGP.  As such, the 
river and lake are undergoing a separate RI/FS process.   
 
However, on September 24, 2002, NYSDEC and NYSEG agreed that the OU-1 FFS should 
also address and propose a remedy for the impacted portion of the Saranac River adjacent to 
the Site.  Specifically, this includes both sides of the river from just upstream of the “wood 
deck bridge” to just upstream of the Broad Street “Kennedy Bridge.”  This portion of the 
river was included in Operable Unit 2 (OU-2) in previous reports based on investigation 
methods and risk management issues; however, practical considerations for remediation 
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dictate that this area is best addressed in conjunction with OU-1.  As such, NYSDEC has 
indicated that existing data for the river adjacent to the Site is approved for use in developing 
the OU-1 FFS.    
 
2.2 Site History 

The following site history was adapted from the detailed site history in the RI report.  Former 
structures are shown in Figure 2.  
 
The southwestern portion of the Site was occupied by an electricity generating plant in 1891.  
By 1896, the plant site had expanded to include carbureted water gas MGP operations.   
The carbureted water gas process requires two raw material feedstocks:  a solid carbon 
material and a liquid hydrocarbon.  Solid feedstock materials may have included anthracite 
coal, coke from bituminous coal, or bituminous coal.  Liquid feedstock may have included 
naphtha, gas oil, or fuel oil.  The coke or coal was placed in beds, which were heated until 
they became red-hot.  When steam was passed over these incandescent beds, a hydrogen and 
carbon monoxide gas (blue gas/water gas) was produced.  The blue gas was then passed 
through hot firebrick chambers where oil was sprayed into the gas and cracked into gaseous 
hydrocarbons (the end product) and tar.  The major by-product from this process was the 
uncracked portion of the liquid hydrocarbons, which produced a tar.  During a portion of the 
plant’s operational history, tar generated at the Site was stored in a surface impoundment 
north of the plant, on the opposite side of Saranac Street. 
 
By 1949, the plant had expanded to its largest size and included three gasholders, while the 
former electricity generating room had been converted into a garage and repair shop.  A 
heating and plumbing supply business utilized several site buildings at that time.  The Site 
MGP operations apparently ceased around 1960 and the Site was used as a NYSEG service 
center until 1980.  The Site has been vacant since that time.   
 
The former coal tar pond was located in the northern portion of the Site and resulted in 
effects on soil, groundwater and the adjacent river.  Remedial efforts in the early 1980s 
included the construction of the containment cell around the former coal tar pond, the 
removal of tar-contaminated river sediments subsequently disposed in the southern portion of 
the containment cell, and the construction of a riverside slurry wall.  Subsequently, a 
groundwater treatment facility was installed in this area of the Site.  The groundwater 
treatment system has not been operating since 1998 and was closed with NYSDEC oversight 
in 2002. 
 
The riverside slurry wall and containment cell have had limited effectiveness at preventing 
the further migration of tar at the Site.  The RI Report documented free tar and tar-saturated 
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materials present in the subsurface between the containment cell and the riverside slurry wall 
and between the riverside slurry wall and the adjacent portions of the Saranac River.  Free tar 
and tar-saturated sediments were documented in the adjacent portions of the Saranac River 
suggesting that the removal of tar-contaminated sediments was insufficient or that further 
migration of impacted materials has occurred or both.  An IRM was applied at the site in the 
summer/fall of 2002.  This IRM took place in the former MGP location, removing tar and 
tar-saturated soils, pipes, and bulky debris to a minimum depth of 4 feet, and a maximum 
depth of 14 feet, depending on what was encountered in the subsurface. 
 
2.3 Topography 

The Site topography slopes from an elevation of about 130 feet mean sea level (MSL) in the 
southeastern portion of the Site to elevations ranging from 108 to 102 feet MSL adjacent to 
the river, as illustrated in Figure 3.  The northern side of the river, across from the Site, has a 
maximum elevation of approximately 140 feet above MSL. 
 
2.4 Geology 

In general, soil stratigraphy at the Site consists of 2- to 21-feet of urban fill overlying 1- to 
15-feet of alluvium overlying 0- to 44-feet of glacial till overlying bedrock.  The glacial till 
unit is not present at the downstream terminus of the riverside slurry wall, as depicted on 
Figure 4.  
 
2.4.1 Urban Fill 

A layer of fill material consisting of miscellaneous soil and demolition debris forms the 
uppermost stratigraphic unit of the Site.  The fill consists of reworked native soils and bank 
run gravels, whole to crushed and powdered bricks, ash, cinders, broken asphalt, and small to 
massive limestone foundation blocks.  Fill thickness ranges from 2 feet thick, near the 
southern property boundary of the Site, to 21 feet thick, within the containment cell.  
 
2.4.2 Alluvium 

Alluvium at the Site is generally limited to the inland areas near the former MGP footprint.  
In these areas, the alluvium consists of tan to olive silts and clays.  At off-site locations, such 
as the northern and western banks of the Saranac River downstream of the Site, alluvium 
consists of laminated fine sands and silts.  Thickness of alluvium ranges from as little as 1 
foot to 15 feet at the Site. 
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2.4.3 Glacial Till 

The Pleistocene glacial till unit consists of a dense, gray to dark gray silt, clay and very fine-
grained sand matrix that contains significant amounts of pulverized limestone.  Trace 
amounts of angular to rounded sands and gravels of various sizes are present within the 
matrix.  Cobbles are also present in trace amounts, as observed during test pitting and at a till 
exposure on the northern bank of the Saranac River.  Some boulders are present within the 
till, near the top of bedrock. 
 
Vertical-trending microfractures or joints within the till unit were observed at an exposed till 
outcrop on the northern bank of the Saranac River.  Microfractures were also observed within 
till near the upstream boundary of the Site near the river’s edge.  In general, the glacial till is 
extremely dense.  Depth to till from the ground surface ranged from approximately 8- feet to 
21-feet.  Average thickness of till is less than 10 feet.  Figure 4 presents a top of till contour 
map, which indicates a general decrease in till surface elevation from the southeastern 
portion of the Site, to the north/northwest, near the river.  The glacial till unit, where present, 
directly overlies limestone bedrock.  In the vicinity of the downstream terminus of the 
riverside slurry wall and at off-site well locations, till is not present and fill and alluvium 
directly overlie bedrock.  The till does have dense non-aqueous phase liquids (DNAPL) 
confining properties where microfractures are not present and do not extend through till to 
bedrock. 
 
2.4.4 Bedrock 

The bedrock surface is somewhat irregular, ranging from flat and solid, to uneven, with slight 
weathering.  Depth to bedrock at the Site ranged from approximately 11 feet to 52 feet bgs.  
A bedrock contour map, generated from known bedrock surface elevations, is presented in 
Figure 5.  The bedrock beneath the Site consists of the Montreal Member of the Glens Falls 
Limestone in the Trenton Group (Broughton, 1960). 
 
2.5 Groundwater 

Overburden groundwater level measurements recorded during groundwater sampling rounds 
for the overburden and bedrock aquifers indicate a general groundwater flow towards the 
Saranac River in both aquifers.  The pattern of overburden groundwater contours mimics site 
topography.  The depth to groundwater has ranged from 3.5 to 18 feet below grade surface 
across the Site.  The contours indicate that overburden groundwater discharges to the river in 
both summer and winter.   
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Bedrock groundwater is confined with a significant upward gradient. Based on bedrock 
groundwater elevations, which represent the potentiometric surface of the bedrock aquifer, 
discharge appears to be to the Saranac River near the downstream edge of the Site, where 
bedrock is exposed. 
 
2.6 Surface Water 

The only consistent surface water body at the Site consists of the adjacent portions of the 
Saranac River.  Overland stormwater flow paths at the Site are illustrated in Figure 3.  On the 
northern side of Saranac Street, some of this water pools in small local depressions until it 
leaches into the subsurface, which may take several days.  Otherwise, excess overland flow 
on the northern side of Saranac Street generally discharges to the Saranac River.  On the 
southern side of Saranac Street, overland flow tends toward the street itself, where it gathers 
in one local depression near the bend in Saranac Street until infiltration or evaporation results 
in the depletion of standing water. 
 
2.7 Surrounding Land Use 

The Site is within mixed residential/commercial surroundings.  The NYSEG property is 
bounded to the north by PMLD property, to the west by the Saranac River, on the south by 
United States Army National Guard property, and on the east by Caroline Street.   
 
2.8 Proposed Future Land Use 

There is no distinct future land uses designated for the Site at this time.  However, a main 
objective of this FFS is the selection of a remedial alternative that will allow potential 
multiple uses for commercial/industrial/green space.  Establishment of deed restrictions is 
expected to be an integral part of the remedial solution for the Site to ensure that future use 
will not result in an unacceptable risk to human health or the environment.  Further details 
with respect to deed restrictions are provided later, in subsection 6.2 of this FSS.   
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 3.  Summary of Remedial Investigation  

3.1 Remedial Investigation Activities 

This FFS is based on information gathered during the Remedial Investigation activities and 
previous investigations performed at the Site, including: 
 
� Investigation & Development of Solutions to Coal Tar Problem at Plattsburgh 

Service Center, Acres American, Inc., December 1979.   
� Additional Soil Borings, Acres American, Inc., November 1980.  
� Draft Environmental Impact Statement for River Bend Urban Renewal Site, for City 

of Plattsburgh, New York, by Dresdner Associates, P.A., June 1980.   
� Coal Tar Confinement and Cleanup, Specification No. P1 and P2, New York State 

Gas and Electric Corporation, May 1982.   
� Engineering Report To The New York State Department of Environmental 

Conservation on the Plattsburgh Coal Tar Containment Facility, by New York State 
Electric and Gas Corporation; October 30, 1985.   

� Plattsburgh Coal Tar Containment Facility Bench Scale Groundwater Treatment 
Study, E.C. Jordan Co., January 1986.    

� Investigation of Slurry Trench Cutoff Walls, by Ray M. Teeter and Samuel P. 
Clemence, June 1986.   

� Groundwater Investigation and Proposed Remedial Program, by Roux Associates, 
Inc., January 1987.   

� In-Situ Groundwater Treatment System Operating Manual, Roux Associates, 
September 1987.   

� Fate of Coal Tar at the Plattsburgh Site During Groundwater Recirculation and 
Peroxide Addition, Cambridge Analytical Associates, June 1988.   

� Composite Screening Analysis, Atlantic Environmental Services, Inc., January 1989.   
� Saranac Street Containment Study, New York State Electric and Gas Corporation, 

February 7, 1990.   
� Engineering Report for Treatment System Upgrade at New York State Electric and 

Gas Corporation’s Plattsburgh, New York Manufactured Gas Plant Site, 
Remediation Technologies, Inc., August 1991.   

� Plattsburgh MGP Site Investigation, Atlantic Environmental Services, Inc., 
January 1995.   

� Data Compilation and Review Report, Atlantic Environmental Services, Inc.  
June 21, 1996.   
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� The NYSDEC-approved August 9, 2002, Remedial Investigation Report, GEI 
Consultants, Inc. 

� Final IRM Final Engineering Report, May 2003, from NYSEG. 
 
A summary of the RI findings that were used as the basis for this FFS is contained in the 
following sections.   
 
3.2 Nature and Extent of On-Site Contamination  

The RI divided the Site into the six AOI’s identified in Section 2.1.  For the purposes of 
evaluating remedial alternatives, the stranded river deposits located north of the Saranac 
River are considered separately.  Figure 6 is an interpreted areal extent of MGP impacts.  
This figure is based on observations from test pit and boring logs (256 boring logs) generated 
during site investigations from 1979 through 2001.  The test pit and boring logs and a larger-
scale version of Figure 6 are presented in Appendix B.  Figures 7, 8, and 9 represent geologic 
cross sections of the areas of heaviest impacts observed at the Site. 
 
3.2.1 AOI #1:  The Containment Cell 

MGP impacts are widespread within the containment cell.  Subsurface soils consist of fill and 
rubble, including demolition debris and coarse river sediments that were disposed within the 
southern end containment cell.  Tar-saturated soils were encountered within the northern 
portion of the containment cell.  The contaminants identified in this area include elevated 
levels of BTEX and PAH compounds.  The subsurface in the southern end of the 
containment cell could not be penetrated with a truck-mounted drill rig at most locations 
during remedial investigations because of subsurface rubble.  However, for the purposes of 
this FSS, it is assumed to have sustained significant MGP-related impacts. 
 
Based on the current lack of DNAPL in recovery well MW-98-04S (designed and 
constructed for the sole purpose of DNAPL collection), it appears that DNAPL is no longer 
present in the containment call.  However, the overburden tar saturated soils in the 
containment cell are or were the most likely source of tar in bedrock at wells MW-97-05D, 
MW-98-08D, MW-00-16D and MW-00-22D, as follows. 
 
� The containment cell was used for tar/water separation in past operations. 

� The dip of bedrock, when traced south from the fracture in well MW-97-05D (where 
tar was first observed in bedrock), roughly intersects the bottom of till in the 
containment cell. 
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� RI investigations demonstrated that wells MW-98-08D, MW-00-16D, and MW-
0022D intersect the extension of the bedrock fracture at well MW-97-05D that 
contains coal tar. 

 
3.2.2 AOI #2:  The Area Between the Containment Cell and the Riverside 

Slurry Wall 

Widespread MGP impacts were observed primarily in the northern and western portions of 
this area with limited impacts observed along the riverbank directly northwest of the wood 
deck bridge.  The till surface was encountered in nearly all borings at an average depth of 
approximately 12 feet below grade surface (bgs).  A majority of the MGP impacts in this area 
were limited to the soils directly on top of till.  A depression was located in the till surface 
(refer to Figure 4) with over 4 feet of tar-saturated soils on top of till.  Overburden well MW-
00-15S installed in the depression produces measurable quantities of free tar.   
 
Limited MGP impacts to the till were observed.  Till in a small number of borings had micro-
fractures with tar coating, tar-impacted sand lenses, and in one instance a near-vertical 
fracture with black stained walls.  These impacts indicate that tar migration in microfractures 
has occurred at some locations at the Site.  At the riverside slurry wall, no MGP residuals 
were observed within the glacial till underlying the overburden or at the till-bedrock 
interface.  However, tar has migrated through and/or under the riverside slurry wall within 
overburden soils on top of till, as depicted in Figures 7 and 8.   
 
3.2.3 AOI #3:  North of the Riverside Slurry Wall  

Mobile tar was observed in soils above the till in this area in numerous borings and test pits.  
In addition, tar has been observed each summer on top of sediments in calm backwaters near 
the gravel bar and location of borehole BH-202.  Based on these observations, the soils above 
till on the northern side of the riverside slurry wall contain tar that migrates into the river.  
Although the extent of this issue is being fully evaluated in a separate RI/FS for the Saranac 
River, practical considerations for remediation dictate that the river sediments in this area are 
best addressed in conjunction with the OU-1 remediation of the riverbank. 
 
3.2.4 AOI #4:  Bedrock System 

Tar has migrated through limestone bedrock at the Site via a network of bedding plane 
fractures, near-vertical joints, and slickenside fractures, as described in the RI Report.  The 
overburden tar saturated soil in AOI #1 and AOI #2 are the most likely sources of the tar 
found in bedrock.  All groundwater samples from this AOI contained detectable levels of 
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inorganics and those wells in contact with tar bearing fractures contained detectable levels of 
organics consistent with MGP-related impacts.   
 
MGP-related impacts were observed on top of bedrock and in bedrock wells installed on the 
northern side of the Saranac River (MW-99-12S and MW-00-22D).  No physical evidence of 
MGP impacts was apparent in overburden soils or till in this area.  Generally, off-site 
bedrock groundwater quality is high, except at wells MW-99-12S and MW-00-22D, where 
tar is present.  The data presented in the RI demonstrates that delineation of tar in bedrock is 
complete.  Tar removal efforts have been underway at several bedrock wells since 1998; as 
long as the removal efforts continue, further migration of tar in the bedrock system should be 
maintained at steady state. 
 
3.2.5 AOI #5:  Former Gas Plant Area  

The former MGP operated on this portion of the Site from 1891 to 1960; customer and 
service center operations continued until 1980.  When the plant was decommissioned, 
various underground pipes, aboveground storage tanks, and underground storage tanks 
remained on site.  Demolition debris was reportedly disposed in the southern end of the 
containment cell.   
 
During the RI, several former infrastructure pipes containing tar and tar-impacted water were 
encountered during test pit excavations.  In addition, the subsurface soil contained 
concentrations of various organic contaminants and minor amounts of tar.  These impacts 
resulted in the contamination of overburden groundwater.  However, bedrock groundwater at 
this location is relatively unaffected.  While some microfractures with a thin tar film were 
observed in this area, it is otherwise apparent that the thick till unit has prevented migration 
of contaminants into the bedrock at this area. 
 
An IRM was performed in AOI #5, the area of the former gas plant, during the summer/fall 
of 2002.  All soil and subsurface structures, including pipes, were removed to a minimum 
depth of 4 feet below ground surface.  Where necessary to remove foundation structures, the 
excavation was deeper.  Tar impacted soils from the upper four feet were properly disposed 
off-site and the remaining unimpacted soils were reused as backfill in the resulting 
excavation.  The remaining portion of AOI #5, on the south and east side of Saranac Street, 
was addressed by removing soil to varying depths of up to 14 feet in the area where purifier 
waste was located during the RI.  These soils had sustained cyanide impacts from the purifier 
wastes.  Unacceptably impacted soils were properly disposed off-site; remaining acceptable 
soil was used as backfill.   
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Analytical samples were collected from the base and sidewalls of the excavation along both 
Saranac and Caroline Streets.  The samples document that cyanide is not present, or present 
at low concentrations in the subsurface along Caroline Street.  Surface soils in the IRM area 
were replaced with imported clean soil.   
 
However, the nature and extent of potential purifier wastes and cyanide beneath Saranac and 
Caroline Streets in this area is not well known.  Additional sampling will be conducted prior 
to application of the final remedy at the site to determine the nature and extent and integrate a 
solution if necessary. 
 
The 2002 IRM did not include remedial work at the bottom of the riverbank in the area just 
upstream of the wood deck bridge.  This shoreline area has sustained some tar impacts in the 
subsurface.  This FSS does propose a remedy for this area in following sections.  
 
3.2.6 AOI #6:  Surface Soils 

Surface soils at the Site have sustained generally widespread impacts from the presence of 
MGP-related PAHs.  In addition, two distinct areas of spent purifier media were delineated.  
The surface soils affected by PAHs pose an acceptable human health risk based on EPA 
guidance; however, based on New York State guidance, the soils pose an unacceptable 
human health risk.  In AOI #5, NYSEG’s summer/fall 2002 IRM mitigated the potential 
effects of impacted surface soils in the former gasworks area.  Remedies for the remaining 
part of the Site, described in following sections of this FSS, will mitigate remaining surface 
soil impacts, such that future use as green space is possible. 
 
3.2.7 Stranded River Deposits 

MGP-related impacts were observed in the overburden soils at the bedrock interface on the 
north side of the Saranac River.  These impacts appear to be a function of deposition of tar 
and tar saturated material along the riverbank, by the river.  The tar migrated over the top of 
bedrock and into inland shallow bedrock.  The tar at the river’s edge has subsequently been 
covered by more recent sediment deposits and anthropogenic fill materials.  
 
3.3 Risk Characterization 

A risk assessment was conducted during remedial investigations to evaluate potential human 
and ecological exposure to chemicals detected at the Site.  The risk assessment consisted of a 
data evaluation, a toxicity assessment, an exposure assessment, and a risk characterization.   

The findings of the risk assessment presented in the RI indicated that chemicals typically 
associated with the operation of MGPs occur in the surface soils of the Site.  The 
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concentrations of various chemicals, especially PAHs, occur in site soils at levels exceeding 
the typical urban background concentrations.  Ingestion of and dermal contact with surface 
soils was determined to be the only exposure scenario under the current site conditions and 
assumed future conditions.  Based on these scenarios, the RI risk assessment concluded that 
surface soil posed no significant potential risk from exposure for adverse non-carcinogenic 
effects.  No adverse impacts on terrestrial wildlife have been observed on the site; however, 
any animals which visit the site and attempt to drink from the Saranac River in the vicinity of 
the tar seeps may possibly be exposed to site contaminants.  While it may only be 
coincidental, it is important to note that NYSDEC personnel have observed dead and/or 
intoxicated aquatic wildlife in the vicinity of the seeps on two occasions.   

Although groundwater at the Site has sustained MGP-related impacts, there is no use of 
groundwater at the Site.  Groundwater from the Site discharges to the Saranac River.  Surface 
water samples collected from the river contained sub-ppb levels of MGP-related impacts and 
in most cases met drinking water standards.   
 
The COP Water Department Superintendent was contacted to investigate private well use in 
the city, which is an “established water district”.  The city enforces a prohibition on private 
well installation within established water districts.  This finding was reported to the NYS 
Department of Health (DOH), by NYSEG in April 2003.  Therefore, contaminated 
groundwater at the site is not considered a risk to human health.  
 
An ecological risk assessment for the Saranac River and Lake Champlain is ongoing and was 
not completed for inclusion in this FFS.  A human health risk assessment for river and lake is 
also planned for a future date.  In general, the presence of free tar, tar-saturated sediments, 
and associated sheens in the adjacent portions of the river is unacceptable and the remedy 
described herein is designed to eliminate human health risk from exposure to sediments at 
these locations adjacent to the Site.  Finally, the New York State Ambient Surface Water 
Quality regulations prohibit the presence and/or generation of sheen in surface waters of the 
state.  As such, sediments at certain locations on both sides of the river are addressed herein. 
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4.  Risk-Based Remedial Goals and 
Action Objectives 

4.1 NYSDEC Generic Remedial Action Objectives 

NYSDEC is in the process of adopting generic Remedial Action Objectives (RAOs) for 
hazardous substance sites statewide.  The generic RAOs include: 
 
4.1.1 Groundwater  

RAOs for Public Health Protection  
 
� Prevent ingestion of groundwater with contaminant levels exceeding drinking water 

standards. 
� Prevent contact with, or inhalation of volatiles, from contaminated groundwater.  

 
RAOs for Environmental Protection  
 
� Restore groundwater aquifer to pre-disposal/pre-release conditions, to the extent 

practicable.  
� Prevent the discharge of contaminants to surface water.  
� Remove the source of ground or surface water contamination.  

 
4.1.2 Soil 

 
RAOs for Public Health Protection  
 
� Prevent ingestion/direct contact with contaminated soil.  
� Prevent inhalation of or exposure from contaminants volatilizing from contaminants 

in soil.  
 
RAOs for Environmental Protection  
 
� Prevent migration of contaminants that would result in groundwater or surface water 

contamination. 
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� Prevent impacts to biota from ingestion/direct contact with soil causing toxicity or 
impacts from bioaccumulation through the terrestrial food chain.  

 
4.1.3 Surface Water  

RAOs for Public Health Protection  
 
� Prevent ingestion of water impacted by contaminants.  
� Prevent contact or inhalation of contaminants from impacted water bodies. 
� Prevent surface water contamination that may result in fish advisories.  

 
RAOs for Environmental Protection  
 
� Restore surface water to ambient water quality criteria for the contaminant of 

concern.  
� Prevent impacts to biota from ingestion/direct contact with surface water causing 

toxicity and impacts from bioaccumulation through the marine or aquatic food chain.  
 
4.1.4 Sediment  

RAOs for Public Heath Protection  
 
� Prevent direct contact with contaminated sediments  
� Prevent surface water contamination, which may result in fish advisories.  

 
RAOs for Environmental Protection  
 
� Prevent releases of contaminant(s) from sediments that would result in surface water 

levels in excess of (ambient water quality criteria).  
� Prevent impacts to biota from ingestion/direct contact with sediments causing toxicity 

or impacts from bioaccumulation through the marine or aquatic food chain 
 
These generic RAOs were used as the basis for developing media-specific RAOs for the 
Saranac Street site, as discussed in following sections. 
 
4.2 Media-Specific Remedial Action Objectives 

The RI for the Site was focused on identifying areas of odor, sheen, free tar, and tar saturated 
materials, identifying the potential or actual migration pathways of these materials, and the 
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potential human health and ecological exposure risks.  The overall findings of the RI are as 
follows: 
 
� MGP-related impacts are present in surface soils (on the north and west sides of 

Saranac Street) that may pose a potential human health risk to trespassers and a site 
worker.   

 
� Tar and tar saturated soils present in subsurface overburden soils and in sediments in 

the adjacent portions of the Saranac River pose a potential continuing source of 
migration of tar to the Saranac River. 

 
� MGP-impacted sediments in the adjacent portions of the Saranac River are a potential 

ecological risk to fish and wildlife.   
 
� MGP-impacted sediments in the adjacent portions of the Saranac River may pose a 

potential human health risk to trespassers/recreational users of these portions of the 
River.   

 
� A migration pathway exists between subsurface tar and tar-saturated soil on the Site 

and sediments in the adjacent portion of the Saranac River.   
 
� Groundwater at the Site discharges to the river.  Minor levels of organic contaminants 

at sub-ppb levels are present in surface water, but they do not pose an apparent human 
health risk. 

 
Two sets of potential media-specific cleanup levels were identified in accordance with 
TAGM 4030 to address the issues listed above: 
 

1) Attain SCGs:  Clean up to levels specified in applicable Standards, Criteria, and 
Guidance (SCGs).   

 
2) Source and Exposure Pathway Elimination:  Clean up to site-specific levels that 

exceed SCGs, but which still create conditions that are protective of human health 
and the environment.   

  
The first cleanup level, Attain SCGs, is used as a baseline to compare the effectiveness and 
implementability of potential remedial alternatives that meet the Source and Pathway 
Elimination objective, as described in Section 6 of this report.  This approach recognizes that 
it may not be feasible or desirable to implement remedies that attain SCGs in circumstances 
where alternative approaches are also protective of human health and the environment. 
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At the Saranac Street site, attaining SCGs corresponds to the following media specific 
objectives: 
 
� Remove or treat soil that exceeds the recommended soil cleanup objectives (RSCOs) 

specified in TAGM 4046.  The RSCOs were established to be presumptively 
protective of direct human exposure and impacts to groundwater. 

 
� Remove all subsurface tar. 

 
� Eliminate or mitigate, to the extent practicable, potential human and ecological 

exposure pathways to MGP-related impacts in the sediments in the adjacent portion 
of the Saranac River.  This includes removal or treatment of sediments in this area 
such that sheen generation is prevented. 

 
Based on the remedial investigation, soil impacts likely exceed the RSCOs in many locations 
across the Site from the ground surface to the top of the underlying glacial till formation (up 
to 25 feet below the current ground surface).  This includes three distinct zones:  surface soil 
(top foot); subsurface areas containing potentially mobile tar (primarily in the vicinity of the 
existing containment cell); and subsurface areas of residual impacts outside of the tar areas.  
As stated above, the RSCOs are intended to be presumptively protective of direct contact and 
groundwater risk, i.e., in the absence of site-specific information regarding actual risk, 
cleanup to RSCOs would be considered protective by default.   
 
However, the risk assessment summarized in Section 3.3 demonstrated that although surface 
soils represent a direct contact risk, the existing subsurface contamination does not represent 
a risk to groundwater and surface water.  Thus, site-specific cleanup levels for subsurface 
soils can be higher than the RSCOs while remaining protective of human health and the 
environment. 
 
Based on these considerations, the following site-specific and media-specific cleanup 
objectives were established (henceforth referred to as the Source and Exposure Pathway 
Elimination): 
 
� Remove or immobilize, to the extent practicable, soil source material.  Soil source 

material is defined as free tar, tar saturated soils, soils containing PAHs in excess of 
1,000 ppm, soils containing reactive cyanide at concentrations above 500 ppm, and/or 
soil with reactive sulfide at concentrations above 250 ppm. 
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� Prevent or eliminate, to the extent practicable, potential human exposure to residual 
MGP-related impacts in surface and subsurface soils.  Residual impacts are defined as 
soils containing MGP-related odors or sheen and exhibiting a total PAH 
concentration less than 1,000 ppm.  Purifier waste impacts are considered residual as 
long as reactive cyanide concentrations do not exceed 500 ppm and reactive sulfide 
concentrations do not exceed 250 ppm. 

 
� Prevent or mitigate, to the extent practicable, the migration of tar from source areas to 

the bedrock, groundwater, and surface water. 
 
� Eliminate or mitigate, to the extent practicable, potential human and ecological 

exposure pathways to sediment source material in the adjacent portion of the Saranac 
River.  Sediment source material is defined as free tar, tar saturated sediments, and 
sediments in this area capable of generating sheens when disturbed. 

 
4.3 Area Specific Remedial Action Objectives 

In this section the conditions identified in each AOI, as summarized in Section 3, are 
compared to the Source and Pathway Elimination media-specific criteria established in 
Section 4.2 to determine whether remedial actions are required for the AOI.  As indicated in 
Section 4.2, cleaning up to the SCGs criteria requires remediation of the entire site, and thus 
does not require separate discussions of applicability to each AOI.  
 
4.3.1 AOIs #1, #2, and #3:  Containment Cell and Landside Soil Impacts 

The areas that contain source material in AOIs #1, #2, and #3 are a continuing source of 
groundwater impacts and a potential continuing source of tar migration to the Saranac River 
and bedrock.  Based on the potential risks to human health and the environment, the source 
materials should be removed or immobilized to prevent further groundwater impacts and tar 
migration into the Saranac River.  Further feasibility evaluation is required to determine the 
specific remedial approach that will best achieve the general RAOs.  
 
4.3.2 AOI #3:  Adjacent Sediments North of the Riverside Slurry Wall 

Initially, the river portion of this AOI in OU-1 was considered part of OU-2, which is 
comprised of the Saranac River and Cumberland Bay of Lake Champlain.  However, during 
overall discussions with NYSDEC about OU-1, it became apparent that remediation of OU-1 
presented an efficient and practicable opportunity to address impacted river sediments 
adjacent to the Site.  As such, the feasibility evaluation for OU-1 incorporates the river 
sediments adjacent to the Site, including the north side of the river.   
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The shallow sediments in the adjacent portions of the Saranac River that contain source 
material pose a potential risk to human health and the environment, and are capable of 
creating a sheen when disturbed.  The feasibility of removing or mitigating the effects of this 
source material requires additional evaluation.  
 
4.3.3 AOI #4:  Bedrock System 

As described above in section 3.3, there is no apparent groundwater use in the area of the 
Site, and the COP enforces prohibition on installation of wells within the established water 
district.   
 
Tar impacts to bedrock were characterized in the RI.  Natural attenuation and continued tar 
removal with the addition of more recovery wells, along with the institutional controls 
described above, will address the environmental concerns in this area.  In addition, other 
possibilities for enhanced tar removal will be considered after tar removal by pumping has 
been completed.  As such, the only additional feasibility evaluation required is for 
installation of the additional wells and the associated efforts of tar removal.   
 
4.3.4 AOI #5:  Former Gas Plant Area  

The former gas plant area was the subject of a source removal IRM in the summer/fall of 
2002.  Source material in the riverbank adjacent to the former gas plant was not remediated 
as part of this IRM and further consideration of the feasibility of removing or immobilizing 
this source material is required.  In addition, soils under Saranac and Caroline Streets that 
represented the northern limit of the IRM work require further investigation to determine 
whether purifier wastes are present at unacceptable levels. 
 
4.3.5 AOI #6:  Surface Soils  

Surface soils in the former gas plant area were remediated as part of the summer/fall 2002 
IRM and no longer pose a significant risk to human health.  Surface soils on the remainder of 
the Site may pose a potential human health risk and should be removed and/or covered to 
ensure that no risk to human health will be present under future industrial/commercial use 
scenarios.  Due to this consideration, further feasibility evaluation of these surface soils is 
required. 
 
4.3.6 Stranded River Deposits 

The impacts in this area are the result of river transport and deposition of sediments from the 
former gas plant side of the Saranac River.  Removal of the source and sheen-generating 
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materials in the adjacent sediments in the Saranac River will eliminate the on-going source of 
impacts in this area.  Further feasibility evaluation is required to determine the specific 
remedial approach that will best achieve the general RAOs for this area.   
 
4.3.7 Site-Wide Groundwater 

There is no current use of groundwater in vicinity of the site.  Therefore, current groundwater 
conditions do not represent a risk to human health and separate remedial actions for 
groundwater are not considered beyond the screening evaluation contained in Section 5.  
However, to the extent the groundwater impacts exist at the site, the removal of overburden 
soil source materials in AOIs #1, #2, and #3 will reduce these impacts.  In turn, the reduction 
will enhance natural attenuation of groundwater. 
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5.  Identification and Screening of 
Remedial Action Alternatives 

5.1 Summary 

This section includes the identification and screening of potential RAAs for each of the areas 
in Section 4.3, in accordance with the criteria in TAGM 4030:   
 
� Effectiveness is a measure of the extent to which a remedy will eliminate significant 

threats to human health and the environment.  This includes the short and long term 
effectiveness of each remedy. 

� Implementability is a measure of both the technical and administrative feasibility of 
constructing, operating, and maintaining a remedial action alternative.   

 
At this stage of the evaluation, only the general applicability of the RAAs is considered.  
RAAs that pass the screening are then developed into site-specific scenarios and subjected to 
detailed evaluation in Section 6.  The initial screening analysis evaluation also includes a 
qualitative estimate of the relative cost of each of the identified RAAs.  This cost evaluation 
is not used as a basis for determining whether an RAA is retained for detailed analysis.  The 
initial screening analysis details are summarized in Tables 1A through 1D.   
 
The RAAs subject to the screening are summarized below.  Based on the results of the 
screening, the italicized options were retained for detailed analysis or selected as the remedy 
for the area.  Non-italicized options were not considered further, as described in the tables.  
As a practical matter, the following definitions of source and residual materials are presented 
in the table below, and apply throughout the remainder of this document. 
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Definitions of MGP-Impacted Soils/Sediments, OU-1 FFS 
Saranac Street Former MGP Site 

Plattsburgh, New York 
  Source  Residual 

 
 

Soil1

• Tar or oil present in any form 
• Sheen present, total PAHs > 1,000 ppm 
• MGP-odor present, total PAHs > 1,000 ppm 
• Purifier wastes present, reactive cyanide > 500 

ppm 
• Purifier wastes present, reactive sulfide > 250 ppm 

• No tar or oil present in any form 
• Sheen or MGP-odor present, 

Total PAHs < 1,000 ppm 
• Reactive cyanide < 500 ppm 
• Reactive sulfide < 250 ppm  
• Soil Staining (only) present  

 
Sediment2

• Tar or oil present in any form 
• Capable of generating sheen when disturbed 

• No tar or oil present in any form 
• Sheen generation absent  

1. Source materials treated such that impacts are well below 1,000 ppm total PAHs can be re-used as backfill in the 
excavation. 

2. Size of source area, accessibility, and practicability may be governing factors in application of remedial measures in river 
sediments.  

 
The following RAAs have been identified as potentially applicable at the Site.  The options 
in italics are retained for detailed analysis and discussed further in Section 6.   
 
Landside Soil Impacts Including Stranded River Deposits 
 
� Excavation and Treatment/Disposal of Soil Source Material and Installation of a Soil 

Surface Cap 
� Excavation and Treatment/Disposal of Soils that Exceed TAGM Levels 
� In-Situ Soil Stabilization (Retained for Main Excavation Area Only) 
� In-Situ Treatment by Oxidation 
� Excavation of Source Material and On-Site Landfill 

 
Riverside Sediment Impacts 
 
� Excavation and Treatment/Disposal of Sediment Source Material 

 
Bedrock Impacts 
 
� Continued Monitoring and Manual Removal with the Installation of Additional 

Recovery Wells 
� Pressure Pulsing 

 
Groundwater Impacts 
 
� Post-Remedy Groundwater Treatment 
� Post-Remedy Monitored Natural Attenuation (MNA) 
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5.2 Pre-Screening Considerations  

Conditions unique to the Site that impact the selection of RAAs include: 
 
� Equipment access to various areas of the Site and river 
� Utility clearance of current underground and overhead utilities 
� The demonstrated effectiveness of previous and ongoing remedial actions at the Site 
� The value of existing institutional controls at the Site 
� The potential future redevelopment of the Site 

 
Each of these conditions is discussed in more detail in the following sections. 
 
5.2.1 Equipment Access 

The MGP-impacted overburden soils along the riverbank north and south of the Wood Deck 
Bridge are located along a relatively steep embankment.  Access to these areas with 
conventional soil mixing equipment will be difficult.  These circumstances render soil 
stabilization (as an alternative to excavation) difficult due to the terrain limitations.   
 
5.2.2 Utility Clearance 

Significant underground and overhead utility lines are present in the vicinity of the electric 
substation on the PMLD property.  Any RAAs conducted on this portion of the Site will 
likely require relocation of the existing substation and temporary deactivation of the 
underground lines.   
 
A 21-inch sanitary sewer transects the Site.  RAAs conducted in the vicinity of the sewer will 
include temporary or permanent relocation of the sewer line or appropriate bracing and 
support to allow excavation below and around the sewer.   
 
5.2.3 Effectiveness of Previous and Ongoing Remedial Actions 

The containment cell and riverside slurry walls have demonstrated limited effectiveness in 
preventing the mitigation of tar in the overburden at the Site.  Microfractures in the till render 
it an imperfect confining unit.  Therefore, till cannot be expected to prevent migration of 
overburden tar to bedrock.  As such, containment technologies were not evaluated as 
potential RAAs.   
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The current bedrock tar removal program at the Site has been effective at removing mobile 
tar from the bedrock fracture zone.  The inclusion of this existing remedial action, and 
enhancement via installation of additional bedrock tar recovery wells should be considered. 
 
5.2.4 Existing Institutional Controls 

The existing sign that warns recreational river users about swimming in the adjacent portions 
of the Saranac River is potentially ineffective.  The selected RAA should include removal of 
impacted sediments, as described in following sections.  
 
Other existing institutional controls (COP well restriction) assist in preventing potential 
human exposure to impacted groundwater. 
 
5.2.5 Potential Future Redevelopment 

The selected RAA will allow for future industrial/commercial/green space multiple uses.   
 
5.3 Description of Potential Remedial Actions 

5.3.1 Landside Soil Impacts Including Stranded River Deposits 

Excavation and Treatment/Disposal of Soil Source Material and Installation of a Soil 
Surface Cap:  This alternative consists of excavating source materials to the till surface.  
Source material that can be identified visually will be segregated for disposal.  The remaining 
excavated material would be stockpiled on site.  Analytical samples would be collected from 
the stockpiled material and soils meeting the reuse criteria will be used as backfill at the 
completion of excavation.  The remaining material will be segregated for disposal.  All 
material requiring disposal will be transported to an off-site facility permitted to receive such 
material or will receive off-site treatment followed by off-site disposal.  A visual excavation 
barrier and a two-foot thick imported soil surface cap will be constructed to prevent exposure 
to soils left in place.  If necessary, a deed restriction will be recorded for the Site that defines 
acceptable future construction scenarios at the Site.   
 
Excavation and Treatment/Disposal of Soils that Exceed TAGM Levels:  This alternative 
consists of excavating all material that exceeds any RSCO in TAGM 4046.  This would 
likely consists of excavation of all material from the ground surface to the till surface.  
Excavated material will be disposed at an off-site facility permitted to receive such material 
or will receive off-site treatment followed by off-site disposal.  Imported backfill would be 
utilized to return the Site to the original grade.  If necessary, a deed restriction will be 
recorded for the Site that defines acceptable future construction scenarios at the Site.   
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In-Situ Soil Stabilization (Retained for Main Excavation Area Only):  Shallow soil-cement 
stabilization augers would be used to mix cement into the impacted subsurface soils in 
overlapping columns.  The stabilization will result in an increase in soil volume and require 
that the Site be regraded to accommodate a visual excavation barrier and a two-foot thick 
imported soil surface cap above the stabilized mass.  If necessary, a deed restriction would be 
recorded for the Site that defines acceptable future construction scenarios at the Site. 
 
In-Situ Treatment by Oxidation:  This alternative would consist of the installation of a 
series of injection points within the impacted soils.  These points would be used to inject an 
advanced oxidant, such as potassium permanganate, into the subsurface to cause an oxidation 
reaction to occur.  This reaction will reduce the lighter end contaminants and may 
immobilize free tar.  This alternative would probably require several iterations over time of 
injection point installation and application of the oxidant.   
 
Excavation of Source Material and On-Site Landfill:  This alternative would consist of 
excavating all source material and residually impacted soils from the Site.  In addition, an 
area located at least 100 feet from the property boundaries and the nearest surface water 
would be excavated to the till surface.  A solid waste landfill liner would be constructed in 
this excavation and impacted materials would be disposed of within this landfill.  The landfill 
would be appropriately covered per the New York State (NYS) Solid Waste regulations and 
the Site would be regraded to allow for the increased volume of soil within the landfill.   
 
5.3.2 Riverside Sediment Impacts 

Excavation and Treatment/Disposal of Sediment Source Material:  This alternative consists 
of the installation of a temporary cofferdam system to redirect the adjacent portions of the 
Saranac River and allow for the excavation of source material from the sediments along the 
River.  These sediments would be amended/dried on-site for disposal at an off-site facility 
permitted to accept such material, or for off-site ex-situ treatment followed by off-site 
disposal.  The riverbank would be restored after excavation is completed. 
 
5.3.3 Bedrock Impacts 

Continued Monitoring and Manual Removal with the Installation of Additional Recovery 
Wells:  This alternative is similar to the ongoing tar removal program.  Additional recovery 
wells would be installed to intercept known tar-bearing fractures at the Site and enhance 
recovery efforts.  When the tar removal via pumping program is apparently completed (based 
on diminishing returns), other technologies will be evaluated for application. 
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Pressure Pulsing:  This alternative would consist of utilizing pressure pulse technology at 
the existing and/or new bedrock monitoring wells to enhance tar mobility and increase tar 
recovery at the wells.   
 
5.3.4 Groundwater Impacts 

Post-Remedy Groundwater Treatment:  This alternative consists of the design and 
installation of a groundwater treatment system to mitigate plume migration and return 
groundwater to background conditions.  
 
Post-Remedy Monitored Natural Attenuation (MNA):  This alternative consists of 
development of a MNA sampling protocol for the Site and the long term sampling of 
groundwater at the Site to monitor the effectiveness of the aquifer to return to background 
conditions through natural attenuation.   
 
5.4 Initial Screening of Potential Remedial Actions 

In accordance with TAGM 4030, GEI screened the potential alternatives for effectiveness 
and implementability.  The screening process is summarized in Tables 1A through 1D. 
 
5.4.1 Landside Soil Impacts 

Based on the initial screening, Excavation and Treatment/Disposal of Soil Source Material 
and Installation of a Soil Surface Cap; and In-Situ Soil Stabilization were retained for more 
detailed analysis for the landside soil impacts.  As described in Section 4.2, Excavation and 
Treatment/Disposal of Soils that Exceed TAGM Levels was retained for more detailed 
analysis for a basis of comparison for other remedial alternatives. 
 
In-Situ Soil Stabilization was eliminated from further consideration for the stranded river 
deposits because the relatively small area does not justify the increased mobilization time and 
costs to relocate the equipment to the north bank of the Saranac River.   
 
In-Situ Treatment by Oxidation was eliminated from further consideration because of two 
practical considerations described below.   
 

Limited Effectiveness on Source Material:  Chemical oxidation has not been widely 
used in large areas with significant volumes of source material.  The effectiveness of 
oxidation on light end components is well documented; however, it has had mixed 
results when applied to source material, particularly the heavy components of the 
separate phase tar.  It is suspected that the oxidation of the lighter end components 
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will immobilize some of the remaining source materials, but long term monitoring 
data is not available on the reliability of this method as an effective remedy for source 
material. 
 
Injection Point Fouling:  Chemical oxidation reactions typically cause the 
precipitation of iron oxides, which in turn may cause fouling of injection points and 
clog pore spaces in surrounding soils.  These effects often require periodic installation 
of new injection points.   

 
The alternative of an on-site landfill was eliminated from further consideration because of 
limitations presented by the NYS Solid Waste regulations.  A solid waste landfill must be a 
minimum of 100 feet from all property boundaries, 100 feet from the high water level of any 
surface body of water, and have 10 feet of vertical separation from the bedrock surface.  
When these constraints are applied to the Site, the location and size of the landfill is not 
adequate to accommodate all of the impacted materials from the Site without significantly 
changing the topography of the Site.   
 
5.4.2 Riverside Sediment Impacts 

Based on the initial screening, Excavation and Treatment/Disposal of Sediment Source 
Material was retained for more detailed analysis for the riverside sediment impacts. 
 
5.4.3 Bedrock Impacts 

Based on the initial screening, Continued Monitoring and Manual Removal with the 
Installation of Additional Recovery Wells was retained for more detailed analysis for the 
bedrock impacts.   
 
Pressure Pulsing was eliminated from further consideration because the potential exists to 
mobilize tar and cause it to flow away from the recovery wells rather than toward them. 
 
5.4.4 Groundwater Impacts 

Based on the initial screening, Post-Remedy MNA was selected as the remedial alternative 
for groundwater impacts.   
 
Installation of a Post Remedy Groundwater Treatment System was eliminated from further 
consideration because the previous treatment system installed on the Site demonstrated 
limited effectiveness while in operation and removal/stabilization of source material will 
result in a massive reduction in the source of groundwater contamination, making a treatment 
system unnecessary.  
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6.  Detailed Evaluation of Remedial 
Action Alternatives 

6.1 Summary 

Based on the initial screening results, GEI developed detailed construction scenarios and cost 
estimates for five approaches to removing and/or stabilizing the various impacts at the Site:   
 

Alternative Description 
Remedial Alternative 1 No Action  
Remedial Alternative 2 Excavate to TAGM Levels  
Remedial Alternative 3A Excavate Source Material, Install Surface Cap 
Remedial Alternative 3B Excavate Source Material, Stabilize Fringe, Install Surface Cap 
Remedial Alternative 4 Stabilize Source Material, Install Surface Cap  

 
Alternative 1 was considered per NYSDEC request.  Alternative 2 is based on the remedial 
goal of attaining SCG across the site.  Alternatives 3A and 4 are based on the Source and 
Pathway remedial goals outlined in Section 4.2.  Alternative 3B was added to evaluate the 
effects of combining excavation and soil stabilization as a final remedy for the Site.   
 
All alternatives include: 
 
� Preconstruction sampling; 
� Excavation of source materials on the north bank of the Saranac River near the 

Durkee Street Municipal Parking Lot and located along the east river bank north and 
south of the Wood Deck Bridge; 

� Excavation of sediment areas capable of generating a sheen;  
� Installation of additional bedrock tar recovery wells;   
� Continuation of the current bedrock tar monitoring program; and,   
� Post–remedy groundwater monitoring.  

 
Preliminary-design level cost estimates were developed for each of the alternatives.  GEI 
then performed a comparative qualitative evaluation of the alternatives in accordance with 
the detailed evaluation criteria contained in TAGM 4030: 
 
� Compliance with site-specific SCGs 
� Overall protection of human health and the environment 
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� Short-term impacts and effectiveness 
� Long-term effectiveness and performance 
� Reduction of toxicity, mobility, and volume 
� Implementability 
� Cost 

 
Based on these criteria, Alternative 3B- Excavate Source Material, Stabilize Fringe, Install 
Surface Cap was selected as the preferred alternative. 
 
In addition, a separate evaluation was performed to compare off-site disposal/treatment 
versus on-site treatment for excavated soils.  Based on the evaluation, off-site 
disposal/treatment was retained and on-site treatment was eliminated from the detailed 
analysis because of logistical complexities, a significantly increased remedial timeframe, and 
reliability concerns based on experience.  A summary of this analysis is contained in 
Appendix C. 
  
6.2 Description of Alternatives 

Based on the results of the prescreening of various RAAs, the following five Remedial 
Alternatives were developed.  These Remedial Alternatives combine various RAAs 
described in Section 5 into comprehensive alternatives that address all of the AOIs as part of 
a Site remediation plan. 
 
Appropriate deed restrictions are referred to several times in these alternatives.  An 
appropriate deed restriction will define construction methods if any other than slab-on-grade 
structures are required.  For example, construction that requires significant excavation may 
need to apply a vapor collection system and/or impermeable liners beneath and around 
foundations. 
 
NYSEG has met with the Mayor of Plattsburgh for the purpose of discussing deed 
restrictions and determining who would be responsible for enforcing and maintaining them.  
 
� The City of Plattsburgh (COP)/PMLD has stated that they understand the benefits of 

deed restrictions with respect to an economical remedial solution and the associated 
benefits of reuse of their portion of the site. 

� The COP/PMLD has agreed in principle to accept deed restrictions on their portion of 
the site. 

� The COP/PMLD has agreed in principle to accept the responsibility for maintaining 
deed restrictions on their portion of the site. 
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The COP/PMLD has not specifically been queried about enforcement of deed restrictions.  
However, the properties to potentially be deed restricted are owned by the COP and 
enforcement of the restrictions should be relatively simple.   
 
Appropriate deed restrictions may include all or some of the aspects described below.  The 
final deed restrictions and resulting institutional controls will be determined in conjunction 
with COP/PMLD. 
 
The provisions and restrictions of final deed restrictions shall be recorded in the local land 
records in such form that the NYSDEC shall approve.  This should include at a minimum: 
 
� An A-2 survey of the areas affected specifying the limitations to future construction 

and/or land use. 

� Specific restrictions may include restrictions on future land use, development, or 
groundwater use in areas where tar is present in bedrock or other contamination 
remains. 

� Names of all property owners affected. 

� The time period for which the restrictions/limitations will be valid. 

� Required notifications to property owners, COP/PMLD, NYSDEC, NYSDOH, and/or 
others as deemed necessary prior to any activities 

� An agreement to incorporate the restrictions in full or by reference to the recorded 
deed restriction in all deeds, easements, mortgages, leases, licenses, occupancy 
agreements, or any other instruments conveying an interest in and/or right to use the 
property. 

Institutional controls may be emplaced to assist the property owners in maintaining 
compliance with the deed restrictions.  These may include: 

 

� Continued proper operation of any remedial actions or systems installed at the site 
during remediation. 

� Specific procedures governing excavation activities to protect worker safety and site 
neighbors. 

� Erection and maintenance of fences and signage to prohibit access or inform users of 
the property to the specific restrictions. 

� Emergency procedures to be followed when emergency situations require immediate 
excavation of impacted soils to repair utility lines or other infrastructure at the site, or 
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to respond to other types of emergencies (e.g., fire or floods) that may results in 
significant risk of harm from exposure to impacts from the site.  

� A soil management plan for excavated soils from the site, in the event that 
contaminated materials are disturbed. 

 
6.2.1 Alternative 1:  No Action  

In many feasibility studies, the no action response is typically identified and carried through 
the evaluation process as a point of comparison for other actions.  As this feasibility study is 
focused on alternatives that are more likely to achieve the stated RAOs, further detailed 
consideration was not given to the no action response.  However, as a basis for comparison, 
such response would include the maintenance of current site conditions to include the 
ongoing tar recovery program.  Therefore, costs associated with this response include 
ongoing tar recovery.   
 
6.2.2 Alternative 2: Excavate to TAGM Levels 

This remedial alternative is a combination of alternatives considered in the initial screening 
analysis in Section 5.  This alternative consists of excavation of any material that exceeds the 
RSCOs in TAGM 4046 in the overburden above the till surface.  A temporary cofferdam 
system would be installed to redirect the Saranac River and allow for the excavation of all 
source material in the adjacent portions of the Saranac River.  Imported fill would be utilized 
to return the Site to the original grade.  If necessary, an appropriate deed restriction will be 
recorded for the Site.  Figure 10 is a representation of this Alternative. 
 
Primary Assumptions Associated with Alternative 2   
 
� Excavation sidewalls in AOIs #1, #2, and #3, would be sloped at a minimum 1:1 ratio 

on four sides.  
 
� Average total excavation depth on the landside is 12 feet below ground surface.  

Average total excavation depth of sediments in the adjacent portions of the Saranac 
River is 3.5 feet below grade surface of sediments.  

 
� This alternative would require approximately 16 months to complete and require the 

excavation and off-site treatment/disposal of approximately 225,250 cubic yards (CY) 
of material. 
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� The final limits of excavation for this alternative will be determined in the field based 
on laboratory analytical results.  It is assumed that the limits will be similar to those 
depicted on Figure 10. 

 
6.2.3 Alternative 3A:  Excavate Source Materials, Install Surface Cap 

This remedial alternative is a combination of alternatives considered in the initial screening 
analysis in Section 5.  This alternative would consist of excavation of overburden soil source 
material in the overburden above the till surface.  A temporary cofferdam system would be 
installed to redirect the Saranac River and allow for the excavation of all sediment source 
material in the adjacent portions of the Saranac River.  A visual excavation barrier and a two-
foot thick imported soil surface cap will be installed on the Site and a deed restriction that 
defines acceptable future land use and construction will be recorded for the Site.  Figure 11 is 
a representation of this Alternative. 
 
Primary Assumptions Associated with Alternative 3A   
 
All of the Assumptions for Remedial Alternative 2 apply with the changes/additions, as 
follows: 
 
� All excavated soils not requiring treatment or disposal will be stockpiled and used as 

backfill. 
 
� This alternative would require approximately 8 months to complete and require the 

excavation of approximately 104,000 CY of material of which approximately 
47,400 CY would require off-site treatment/disposal. 

 
� The final limits of excavation for this alternative will be determined in the field based 

on the presence of source material.  It is assumed that the limits will be similar to 
those depicted on Figure 11. 

 
6.2.4 Alternative 3B:  Excavate Source Materials, Stabilize Residual Fringe, 

Install Surface Cap 

This remedial alternative is the same as Alternative 3A, with the exception that a ten-foot 
band of MGP residual impacted soils surrounding the source material at the Site would be 
stabilized utilizing shallow soil auger mixing technology.  The stabilized band provides 
excavation support and reduces groundwater infiltration and associated dewatering.  
Figure 12 is a representation of this Alternative. 
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Primary Assumptions Associated with Alternative 3B   
 
All of the Assumptions for Remedial Alternative 3A apply with the changes/additions, as 
follows: 
 
� Stabilization of fringe residual impacts would occur prior to excavation of source 

material so that stabilization columns can be used as excavation support.  
 
� Preconstruction shallow Geoprobe™ sampling will be required to identify the exact 

edge of the source material and define the fringe area. 
 
� The stabilized band of residually-impacted soil is not greater than 10 feet wide. 

 
� The stabilized fringe would reduce the volume of groundwater infiltration into the 

excavation and decrease the total cost of dewatering. 
 
� Groundwater flow across the Site will not be further impeded by the installation of 

the stabilized fringe.  As depicted on Figure 13, the proposed fringe mirrors the extent 
of the existing containment cell and riverside slurry wall.  The stabilized fringe and 
the existing containment cell/slurry wall should have similar hydraulic conductivities.  
Based on this and the lack of current groundwater upwelling, it is not anticipated that 
the installation of fringe will cause upwelling at the surface.  However, a more 
detailed analysis will be conducted during design based on the final excavation limits 
determined from the preconstruction sampling. 

 
� This alternative would require approximately 8 months to complete and require the 

excavation of approximately 104,000 CY of material of which approximately 
47,400 CY would require off-site treatment/disposal. 

 
� The final limits of excavation for this alternative will be determined at the conclusion 

of the preconstruction Geoprobe™ sampling based on the presence of source 
material.  It is assumed that the limits will be similar to those depicted on Figure 13. 

 
6.2.5 Alternative 4:  Stabilize Source Materials, Surface Cap 

This remedial alternative is a combination of alternatives considered in the initial screening 
analysis in Section 5.  This alternative would consist of shallow soil stabilization of source 
material in the overburden above the till surface.  A temporary cofferdam system would be 
installed to redirect the Saranac River and allow for the excavation of source material in 
adjacent portions of the Saranac River.  The stabilization will result in an increase in soil 
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volume and require that the Site be regraded to accommodate a visual excavation barrier and 
a two-foot thick imported soil surface cap above the stabilized mass.  An appropriate deed 
restriction that limits future land use and construction will be recorded for the Site, if 
necessary.  Figure 13 is a representation of this Alternative. 
 
Primary Assumptions Associated with Alternative 4   
 
All of the Assumptions for Remedial Alternative 1 apply with the changes/additions, as 
follows: 
 
� Average total excavation depth of sediments in the adjacent portions of the Saranac 

River is 3.5 feet below grade surface.  
 
� The site will be regraded such that surface soils in the stabilization area will be 

utilized as backfill in areas requiring excavation (i.e. areas north and south of the 
Wood Deck Bridge).  Average final site grade will be approximately 1.7 feet higher 
than pre-remediation grade.   

 
� The limits of excavation/stabilization for this alternative will be similar to those 

depicted on Figure 14. 
 
� This alternative would require approximately 12.5 months to complete and require the 

excavation of approximately 29,600 CY, the stabilization of approximately 
180,200 CY, and the off-site treatment/disposal of 17,700 CY of material. 

 
Based on the results of the detailed evaluation, Alternative 3B provides the best balance of 
short and long term effectiveness, risk, and cost.  A discussion of the detailed evaluation is 
contained in the following sections. 
 
6.3 Construction Scenarios and Cost Estimates 

GEI developed detailed construction scenarios to evaluate the constructability and estimate 
the cost of each alternative.  Each construction scenario considered three components:  
Preconstruction, Construction Management, and Construction.  The construction phases were 
further subdivided into major components.  A cost estimate summary of for the major 
components of all alternatives is contained in Table 2.   
 
Appendix D contains detailed tables of the assumptions, equipment, quantities, and 
production rates used as a basis for estimating the cost of each alternative. 
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The estimated costs for each alternative, including common costs and contingencies are as 
follows: 
 

Alternative Cost 
Alternative 1 No Action  $108,000 
Alternative 2 Excavate to TAGM Levels  $71,605,000 
Alternative 3A Excavate Source Material, Install Surface Cap $23,355,000 
Alternative 3B Excavate Source Material, Stabilize Fringe, Install Surface Cap $23,790,000 
Alternative 4 Stabilize Source Material, Install Surface Cap  $17,989,000 

 
The total cost of Alternative 1 is $140,000 due to the costs of the ongoing tar recovery 
program.  Alternative 2 is much more expensive ($72 Million) due to the high volume of soil 
for excavation/disposal and the amount of dewatering required.  The total cost of Alternatives 
3A and 3B are about the same (~$23-24 Million).  The total cost of Alternative 3 is 
approximately $18 million based on the reuse of site soils and the limited offsite disposal 
costs.    
 
6.4 Qualitative Scoring 

A detailed evaluation of the five alternatives in accordance with the requirements of TAGM 
4030 is contained in Table 3.  The evaluation includes: 
 
� A qualitative scoring of each alternative against each of the seven evaluation criteria 

and 20 sub criteria required by TAGM 4030. 
� A summary comparison statement for each sub criteria. 

 
The overall scores rank the alternatives as follows (lower scores are better): 
 

Rank Alternative Score 
NA Alternative 1 No Action -Not ranked because the alternative does not achieve 

any remedial objectives 
NA 

1 Alternative 2 Excavate to TAGM Levels  30 
1 Alternative 3A Excavate Source Material, Install Surface Cap 30 
1 Alternative 3B Excavate Source Material, Stabilize Fringe, Install Surface Cap 30 
4 Alternative 4 Stabilize Source Material, Install Surface Cap  39 

 
The scoring system is based on assigning a rating of 1 through 5 to each of the alternatives 
for each subcriterion.  A “1” rating is given to the alternative that compares most favorably 
with the subcriteria, while a “5” rating is given to the alternative that compares least 
favorably.  For example, Alternative 2 received a “1” rating for the Reduction of Toxicity, 
Mobility, or Volume subcriteria amount of material destroyed or treated, because it 
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represents the alternative that will remove and treat the greatest volume of source material 
and residually-impacted soils/sediments. 
 
Alternatives that compared equally to subcriteria were scored alike.  For example, all of the 
alternatives will have similar monitoring programs and associated Operational and 
Management costs, so all alternatives received a “1” rating.   
 
The ratings of each subcriterion were then summed to produce a criteria score and the criteria 
scores were in turn summed to produce an overall score for each alternative.  The comparison 
statement contained in Table 3 summarizes the basis for each of the ratings. 
 
Because the scoring system is based on rating each subsection, the four criteria with the most 
subcriteria (Short-term Impacts and Effectiveness; Long-Term Effectiveness and 
Permanence; Reduction of Toxicity, Mobility, and Volume; and Implementability) account 
for approximately 75 percent of the potential score.  This has the appropriate effect of de-
emphasizing cost in the qualitative evaluation. 
 
6.5 Selected Remedy 

The selected remedy is Alternative 3B - Excavate source materials, Stabilize Fringe, and 
Install a Surface Cap for several reasons, as follows: 
 
� Soil and sediment source material will be removed.  Success is more certain than 

with stabilization alone. 
� It allows for reuse of site soil materials as backfill. 
� It offers broader future land use than stabilization alone. 
� It allows greater flexibility with respect to unanticipated difficulties in the subsurface 

than does stabilization alone. 
� The stabilized fringe provides excavation support and reduces the amount of 

dewatering. 
� It has a low qualitative score. 
� It provides an overall level of protectiveness similar to Alternative 2. 

 
Alternative 1- No Action was eliminated because it does not achieve SCGs or the criteria 
associated with the site specific Source and Pathway Elimination remedial objectives. 
 



Final Focused Feasibility Study 
Saranac Street Former MGP Site 
Operable Unit 1 (OU-1) 
Plattsburgh, New York 
NYSEG (New York State Electric & Gas Corporation) 
September 3, 2003 
 
 

 

 38 

Alternative 2- Excavate to TAGM 4060 RSCOs was not selected because significantly 
increased difficulty and cost of executing does not justify the nominal benefit of achieving 
SCGs.   
 
Alternative 3A - Excavate Source Material, Install Surface Cap was not selected because it 
requires appropriately side-sloped unsupported excavation below the water table and it is 
anticipated that a significant amount of dewatering will be required.   
 
Alternative 4 - Stabilize Source Material, Install Surface Cap was not selected because the 
long-term effectiveness of this alternative has not been established.    
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7.  Limitations 

This Focused Feasibility Study was prepared for the use of NYSEG.  The findings provided 
by GEI in this report are based solely on the information reported in this document.  
Information, which was not available to GEI at the time of this investigation, may result in a 
modification of the conclusions stated above.  Costs were estimated from preliminary vender 
quotes, published construction cost estimating information, and GEI experience, and may 
vary from actual costs.  This report has been prepared in accordance with generally accepted 
engineering and geohydrological practices.  No other warranty, expressed or implied, is 
made. 
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Table 1A 
Remedial Action Alternatives, Landside Soil Including Stranded River Deposits - Initial Screening 

Saranac Street 
Plattsburgh, New York 

Remedial 
Action 

Alternative Effects Implementability Cost 
Retained for 

Detailed Analysis? 
Excavation and 
treatment/cap. 
Soils that 
exceeds site-
specific cleanup 
objectives. 

Eliminates major source of impacts to 
groundwater and bedrock.  
 
May not reduce all impacted soils to 
RSCO levels 

Executed with conventional excavating 
equipment.  
 
Requires construction dewatering. 

Moderate 

Yes - protective if cap and/or deed 
restrictions eliminate exposure 
pathways to impacted soils below the 
site-specific cleanup objectives but 
above RSCO levels. 

Excavation and 
treatment/cap. 
Soils that 
exceeds TAGM 
levels.  

Removes continued source of impacts to 
groundwater and bedrock.  PAHs soil 
concentrations reduced to RSCOs in all 
areas. 

Similar to above, but on a much larger 
scale that will be logistically more 
complicated. 

Very High

Yes – protective and minimizes the 
potential for additional site work after 
remedy implementation. 
 

In-situ soil 
stabilization. 

If a continuous area of stabilization is 
created, this alternative will immobilize 
NAPL in overburden soils and prevent 
continued migration into the till and 
bedrock. 

Final site topography increased due to 
increased volume of stabilized soils. 
 
May require pre-excavation of debris and 
cobbles to accommodate auger mixing. 
 
Shallow impacts make predicting overlap 
of stabilization columns fairly consistent. 

Moderate 

Yes for main excavation area - 
moderate expected effectiveness.  
Long term monitoring required to prove 
effectiveness.  No for stranded river 
deposits – small area does not justify 
separate mobilization. 

In-situ treatment 
by oxidation. 

May remove light end components of 
mobile NAPL and may lead to 
immobilization of NAPL in tar saturated 
areas. 

Difficult to implement due to the complex 
nature of application and the likelihood for 
precipitate fouling in injection wells.   

High 

No - effectiveness on source material 
has not been demonstrated.  Typically 
requires long-term monitoring and 
periodic reinstallation of injection 
points due to fouling. 

On-site landfill. 
If adequate space is available, this 
remedy would contain DNAPL and soils 
impacted above the RSCOs  

Constructed with standard equipment and 
landfill technologies (HDPE liner, 
leachate collection system, and surface 
cap). 
 
Difficult to implement due to regulatory 
constraints on landfill placement and 
volume of impacted material at the site. 

High 

No - very limited area available at the 
site.  The volume of soil that can be 
landfilled does not offset the costs of 
on/off-site treatment/disposal. 
 
Requires post closure long-term 
monitoring program to ensure 
effectiveness.   
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Table 1B 
Remedial Action Alternatives, Riverside Sediments  - Initial Screening 

Saranac Street 
Plattsburgh, New York 

Remedial 
Action 

Alternative Effectiveness Implementability Cost 
Retained for 

Detailed Analysis? 
Excavation and 
treatment. 
Sediments that 
exceeds site-
specific cleanup 
objectives  
 

Removes major source of impacts to 
surface water, river sediment, and 
bedrock.  
 
May not reduce all impacted sediments to 
NYSDEC Sediment Screening Criteria  

Accomplished with conventional 
equipment and installation of a cofferdam 
system (or equivalent) to deflect Saranac 
River. 
 
Significant dewatering of the work zone to 
prevent flooding. 

High 
Yes - high expected effectiveness if 
exposure pathways are eliminated.   
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Table 1C 
Remedial Action Alternatives, Bedrock Impacts - Initial Screening 

Saranac Street 
Plattsburgh, New York 

  
Remedial 

Action 
Alternative Effectiveness Implementability Cost 

Retained for 
Detailed Analysis? 

Continued 
monitoring and 
manual removal 
with installation of 
additional 
recovery wells. 

Existing recovery wells are removing 
measurable amounts of DNAPL from 
bedrock fractures.    

Currently being conducted.   
 
Installation of additional recovery wells 
accomplished with conventional drilling 
equipment.  

Low 

Yes - effective at the site in removing 
measurable amounts of tar.  In 
conjunction with source removal, this 
remedy could become a permanent 
remedy for material in bedrock  

Pressure pulsing. 
Could increase the amount of NAPL 
flowing to wells and improve recovery 
rates.   

This technology could be implemented on 
existing recovery wells. Moderate 

No - not a proven technology. 
 
Potential for mobilization of residual 
NAPL, causing it to flow away from the 
wells.  
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Table 1D 
Remedial Action Alternatives, Groundwater Impacts - Initial Screening 

Saranac Street 
Plattsburgh, New York 

Remedial 
Action 

Alternative Effectiveness Implementability Cost 
Retained for 

Detailed Analysis? 

Post remedy 
groundwater 
treatment.  

Could be implemented after subsurface 
soil remedy and could remove/treat 
remaining impacts to groundwater  
 
  

Requires pilot test and/or pump test to 
develop system data.  
 
Existing system is inoperative and 
ineffective.  

High 
No - existing system did not show 
improved groundwater quality during 
operations.  

Post-remedy 
MNA. 

Implemented after subsurface soil 
remedy.  Dependant on natural 
attenuation data/potential of groundwater 
at the Site.   
 
 

Use new and/or existing wells to collect 
MNA parameters and pre-/post-remedy 
groundwater samples.   

Moderate 

Yes - after subsurface soil remedy, on-
going groundwater impacts will be 
much reduced.  Groundwater in the 
area is not used; therefore, monitored 
natural attenuation should be 
conducted to document groundwater 
quality improvement levels consistent 
with the NYSDEC Water Quality 
Standards.  
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Table 2 
Estimated Remedial Component Costs 

Saranac Street 
Plattsburgh, New York 

Estimated Remedial Component Cost (millions of dollars) 

Alternative 1 Alternative 2 Alternative 3A Alternative 3B Alternative 4 

Remedial Area Remedial Action 
No Action 

Excavate to 
TAGM 
Levels 

Excavate 
Source Material

Excavate Source 
Material and Stabilize 

Fringe Materials 
Stabilize 

Source Material

Excavate, treat & dispose, clean 
surface barrier NA     50 12 12 4.1Main Landside Excavation, 

Including Containment Cell  
Shallow soil cement stabilization      NA NA NA 0.3 3.2

Excavation of Northeast Bank 
of Saranac River Excavate, treat & dispose      NA 0.4 0.4 0.4 0.4

Excavation of River Adjacent 
to Main Landside Excavation Excavate, treat & dispose      NA 2.7 2.7 2.7 2.7

Excavation North of Wood-
deck Bridge 

Excavate, treat & dispose, clean 
surface barrier NA     0.2 0.2 0.2 0.2

Excavation South of Wood-
deck Bridge 

Excavate, treat & dispose, clean 
surface barrier NA     0.5 0.5 0.5 0.5

Groundwater and Bedrock 
Monitoring Program 

Continued groundwater 
monitoring and NAPL removal 0.1     0.1 0.3 0.3 0.3

Relocation of Existing 
Substation and Utility 
Transmission Tower 

Relocation to facilitate additional 
remedial activities in vicinity of 
the active substation and tower 

NA     0.4 0.4 0.4 0.4

Costs common to all 
alternatives 

Site preparation and 
mobilization, design, 25% 
contingency 

0     17.3 6.8 6.9 6.2

TOTALS     0.1 71.6 23.4 23.8 18.0

Note: Differences between total costs and sum of component costs are due to rounding.  



Table 3 
Landside Impacts Remedial Action Alternatives – Detailed Analysis 

Saranac Street 
Plattsburgh, New York 

 
Rating1

Criteria Sub-Criteria 

Alt. 2 
Excavate to 

TAGM 
Levels 

Alt. 3A 
Excavate 
Source 
Material 

Alt. 3B 
Excavate Source 

Material and 
Stabilize Fringe 

Materials 

Alt. 4 
Stabilize Source 

Material 
Comparison Statement 

Subsurface Soil 1 2 2 3 

Alternative 2 explicitly achieves SCGs.  The other 
alternatives approach the SCGs to differing degrees.  
Stabilization ranked lowest because it leaves source 
material on site.  

Groundwater  1 1 1 2 

The excavation options will be similarly effective in 
reducing impacts to groundwater.  However, more 
uncertainty regarding potential leaching is associated 
with the stabilization alternative. 

Sediments     1 1 1 1 Sediment removal component is the same for all 
alternatives. 

Site-Specific 
SCGs 

Score     3 4 4 6  

    1 1 1 2 

All of the excavation alternatives are similarly protective 
of protective of human health and the environment 
based on source reduction and exposure pathway 
elimination criteria. However, more uncertainty 
regarding potential leaching is associated with the 
stabilization alternative.  

Overall 
Protection of 
Human Health 
and the 
Environment  

Score     1 1 1 2  

Capital Costs 3 2 2 1 

Capital construction, dewatering, and treatment of 
impacted soils costs drive the remedy costs.   
Alternatives with large excavation and/or disposal 
volumes have increased associated capital costs.   

O&M costs 1 1 1 1 All alternatives will require similar post remedy 
monitoring programs. 

Cost 

Score     4 3 3 2  
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Table 3 (continued) 
Landside Impacts Remedial Action Alternatives – Detailed Analysis 

Saranac Street 
Plattsburgh, New York 

 
Rating1

Criteria Sub-Criteria 

Alt. 2 
Excavate 
to TAGM 

levels 

Alt. 3A 
Excavate 
Source 
Material 

Alt. 3B 
Excavate Source 

Material and 
Stabilize Fringe  

Alt. 4 
Stabilize 
Source 
Material Comparison Statement 

Protection of 
Community 
during RAs 

3   2 2 1 

All alternatives require excavation and transport of impacted soils.  
This may affect the community and require application of controls 
during construction (air monitoring, dust suppression, etc.).  The 
stabilization alternatives offer lower risk due to the decrease in 
excavation required.  Alternative 2 has higher risk due to much larger 
excavation volume. 

Environmental 
Impacts 2   1 1 1 

There are no apparent adverse environmental impacts for any 
alternative for subsurface soils.  Removal of sediments from the 
Saranac River could mobilize currently contained sediments requiring 
measures to mitigate this issue.  

Time Required 
Meet Remedial 
Objectives 

3   1 1 2 
Alternative 3A and 3B would more rapidly achieve the Remedial 
Objectives due to the smaller excavation volume and reduced 
dewatering requirements. 

Protection of 
Workers 1   1 1 1 

All of the options involve potential exposure to source materials during 
excavation or as stabilization spoils.  Appropriate measures to protect 
worker safety (air monitoring, PPE) would have to be implemented for 
all alternatives.  

Short-Term 
Impacts and 
Effectiveness 

Score    9 5 5 5  

Permanence of 
Remedial 
Alternative 

1   2 2 3 

All of the alternatives are expected to be a permanent remedy for the 
Site.  However, Alternative 2 leaves the least amount of residual 
material on site.  Stabilization is less permanent than the excavation 
options because potential voids between soil stabilization columns 
could result in future NAPL migration  

Magnitude of 
Remaining Risk 1   2 2 3 Alternative 2 poses the least risk that additional remediation work will 

be required in the future. 

Adequacy of 
Controls 1   2 2 2 

Alternative 2 does not require long-term controls.  For alternatives 2, 
3A, 3B, and 4, the surface cap and any necessary Deed/Land Use 
Restriction placed on the Site will adequately control potential future 
exposures to remaining impacts. 

Reliability of 
Controls 1   2 2 2 

Alternative 2 does not require long-term controls.  All of the other 
alternatives include the same controls and thus have the same 
reliability. 

Long-Term 
Effectiveness 
and 
Permanence 

Score    4 8 8 10  
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Table 3 (continued) 
Landside Impacts Remedial Action Alternatives – Detailed Analysis 

Saranac Street 
Plattsburgh, New York 

 
Rating1

Criteria Sub-Criteria 

Alt. 2 
Excavate to 
TAGM levels 

Alt. 3A 
Excavate 
Source 
Material 

Alt. 3B 
Excavate Source 

Material and 
Stabilize Fringe 

Materials 

Alt. 4 
Stabilize 
Source 
Material Comparison Statement 

Amount of 
material 
destroyed or 
treated 

1   2 2 3 
All alternatives result in the removal/stabilization of source 
material.  However, a larger volume of soil is destroyed or treated 
with Alternatives 2, 3A, and 3B.  

Degree of 
Toxicity, 
Mobility, or 
Volume 
reduced 

1   2 2 3 

Alternative 2 reduces mass the most.  All of the alternatives 
reduce mobility to a similar degree.  However, the degree of 
uncertainty associated with stabilization is higher due to the 
potential for source materials to from voids.   

Irreversibility     1 1 1 2 Alternatives that require stabilization of the subsurface soils will 
be the least reversible final remedies. 

Residuals 
Remaining 1   2 2 3 Alternative 2 would remove the largest volume of impacted 

materials from the Site. 

Reduction of 
Toxicity, 
Mobility, and 
Volume 

Score    4 7 7 11  

Technical 
Feasibility 3   1 1 2 

All alternatives employ generally recognized and reliable 
technologies with similar post remedy monitoring considerations.  
However, the size and scale of  the excavation for Alternative 2 
makes it substantially more difficult and complex to execute.  
Stabilization is more difficult that Alternatives 3A and 3B due to 
the longer timeframe and potential difficulty managing subsurface 
obstructions. 

Administrative 
Feasibility 2   1 1 1 

All alternatives require significant coordination with the PMLD and 
other adjacent property owners.  Due to its significantly longer 
implementation timeframe, Alternative 2 will require more 
community coordination, may be more difficult to permit, and may 
be subject to more work restrictions. 

Availability of 
Services 1   1 1 1 All of the alternatives rely on readily available equipment and 

construction techniques.. 

Implement- 
ability 

Score    6 3 3 4  
Total Score (Lower score is 
better) 30    30 30 39 

 
Note: 
1. Score is based on a qualitative scale (1 = better; 5 = worse) 
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Appendix A 

GEI Consultants, Inc., Feasibility Study Meeting Summary, October 8, 2002;  
 
NYSDEC, Draft Feasibility Study Report, Plattsburgh (Saranac Street) Former 
Manufactured Gas Plant Site Operable Unit 1, March 12, 2003;  
 
GEI Consultants, Inc., Draft Feasibility Study Report Comment Response 
Letter, May 15, 2003 
 
NYSDEC, Draft Feasibility Study Report, Plattsburgh (Saranac Street) Former 
Manufactured Gas Plant Site Operable Unit 1, June 26, 2003 
 
Zak, Jerry. jzak@geiconsultants.com. (22 August 2003) RE: OU-1 FS. 
 
Cross, Gardiner. gwcross@gw.dec.state.ny.us. (23 August 2003) RE: OU-1 FS. 
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Boring, Test Pit, and Monitoring Well Logs 
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On-Site Treatment versus Off-Site Disposal 

 
 
This document summarizes the main issues surrounding the option of utilizing On-Site 
Thermal Desorption as a possible treatment for source material at the Plattsburgh former 
MGP.  GEI Consultants, Inc. (GEI) has discussed this issue with remedial contractors and 
has determined that On-site Thermal Desorption is not a feasible or reliable technology for 
use at this site.   
 
Bids for on-site thermal desorption that GEI and contractors have seen in the past typically 
are based on a projected throughput rate of 600 tons per day.  Actual experience has been that 
the average daily production rate is closer to 400 tons per day.  However, both of these 
production rates are based on 24 hour a day operation of the facility.   
 
The projected excavation rate of materials requiring thermal treatment for the preferred 
alternative is 700 CY or 1,050 tons per day.  The difference in excavation rate (1,050 
tons/day) vs. treatment rate (400 tons/day) would require substantial stockpiling of material 
and handling of the material two to three times (initial excavation to stockpile, stockpile to 
thermal facility, and thermal facility to backfill).  Each additional handling of the material 
adds incremental costs for manpower and equipment.  This is complicated by the relatively 
large stockpiling requirements associated with the existing shallow soils for reuse as backfill. 
 
The low throughput of the treatment also extends the duration of the selected remedial 
option.  Even running 7 days a week, the facility would require over 200 days to complete 
treatment of the impacted materials.  This would be a significant increase of the less than 70 
days required to transport and dispose all of the impacted soils from the site.  In order to 
reuse the material as backfill, the contractor would be faced with delays while awaiting 
treated soil for backfill or forced to slow excavation rates.   
 
In addition to the direct cost increases above, the project team has had poor experiences with 
on-site thermal in the past.  These experiences center around two issues, permitting and cost 
overruns.  The air permitting required for the facility can be difficult to acquire, especially in 
the vicinity of residential areas, as is the case in Plattsburgh.  Cost overruns, primarily due to 
underbidding and facility down-time, have impacted the ability to complete the jobs to 
schedule.  Past experience suggests that treatment subcontractors look for every opportunity 
once the job has started to request a change order. Most requests have been regarding what 
were deemed unforeseen chemical constituents of the soil that require pretreatment, 
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additional treatment times, or cannot be processed without secondary treatment such as 
additional bag houses.   
 
Given these issues, a cost model for off site disposal and on-site thermal treatment is attached 
on Table C-1.  The unit costs for off-site treatment range from $197.36 (Main Excavation 
Area) to $212.31 (Excavation North of Wood Deck Bridge).  The variation in costs is 
primarily due to differences in excavation quantities/rates of various locations and associated 
labor costs.   The unit cost for on-site thermal is $226.14.  This cost assumes that the material 
will be reused on site and includes both a discount for the cost of clean backfill imported 
under other disposal options and a supplement 25% contingency for subcontractor 
underbid/change orders based on past experiences.  
 
In summary, neither the past experiences of the project team in dealing with the logistical 
challenges of on-site thermal desorption, nor the direct cost comparisons make on-site 
treatment a suitable option for the remediation at the Plattsburgh site.   
 

 C-2 



Table C1 - Comparison of On-site Treatment/Reuse vs. Off-site Treatment/Disposal
Focused Feasibility Study

New York State Electric & Gas Company
Plattsburgh, New York

Description
Units of 
Meas.

Quantity on 
Proposal Labor Material

Contractor 
Equipment

Rental 
Equipment Subcontractor Adjustments

Indirect 
Costs

Total Field 
Cost

Overhead & 
Profit Bid Amount

Field Unit 
Price

Bid Unit 
Price

Main Excavation T&D cy 45,222 $76,377.60 $32,400.00 $28,220.00 $0.00 $7,581,016.08 $0.00 $42,887 $7,760,900.88 $1,164,135 $8,925,036.01 $171.62 $197.36

Northeast bank of River T&D cy 800 $4,492.80 $1,080.00 $1,660.00 $0.00 $134,112.00 $0.00 $2,523 $143,867.58 $21,580 $165,447.71 $179.83 $206.81

Riverbed T&D cy 6,200 $31,449.60 $1,740.00 $11,620.00 $0.00 $1,039,368.00 $0.00 $17,659 $1,101,837.04 $165,276 $1,267,112.59 $177.72 $204.37

North of Wood Deck Bridge T&D cy 550 $4,492.80 $660.00 $1,660.00 $0.00 $92,202.00 $0.00 $2,523 $101,537.58 $15,231 $116,768.21 $184.61 $212.31

South of Wood Deck Bridge T&D cy 1,482 $6,739.20 $1,700.00 $2,490.00 $0.00 $248,442.48 $0.00 $3,784 $263,155.84 $39,473 $302,629.22 $177.57 $204.20

On-site Thermal Desorption and reuse cy 54,254 $1,105,228.80 -$70,200.00 $408,360.00 $200,000.00 $6,022,194.00 $2,382,278.43 $620,603 $10,668,464.27 $1,600,270 $12,268,733.91 $196.64 $226.14

Estimated Off-Site T&D Total Costs $10,776,993.75

Estimated On-Site Thermal Desorption Total Costs $12,268,733.91
Note:  Costs above are based on the FFS level cost analysis in Appendix D.
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Table D1 - Detailed Cost Estimates - Remedial Alternatives 1, 2, 3A, 3B, and 4
Focused Feasibility Study

New York State Electric & Gas Company
Plattsburgh, New York

Remedial Alternative 1 Remedial Alternative 2 Remedial Alternative 3A Remedial Alternative 3B Remedial Alternative 4

No Action Excavate to TAGM levels Excavate Source Material Excavate Source Material 
and Stabilize Fringe Stabilize Source Material

Quantity Total Cost Quantity Total Cost Quantity Total Cost Quantity Total Cost Quantity Total Cost
COMMON COST COMPONENTS

Preconstruction
1 Engineering Design, Plans, Specs, Bid, Regulatory Submittals Lump Sum $200,000 0 -$                  1 200,000$        1 200,000$        1 200,000$        1 200,000$        
2 Permitting Lump Sum $40,000 0 -$                  1 40,000$          1 40,000$          1 40,000$          1 40,000$          
3 Preconstruction Analytical Sampling Lump Sum $68,000 0 -$                  1 68,000$          1 68,000$          1 68,000$          1 68,000$          

Construction Management
4 Construction Oversight Day $1,920 0 -$                  390 748,800$        200 384,000$        200 384,000$        300 576,000$        
5 Air Monitoring During Excavations Day $890 0 -$                  390 347,100$        200 178,000$        200 178,000$        300 267,000$        
6 Air Monitoring System Month $25,000 0 -$                  16 400,000$        8 200,000$        8 200,000$        12.5 312,500$        
7 Site Survey (Layout and post-remediation) Acre $2,500 0 -$                  10 25,000$          10 25,000$          10 25,000$          10 25,000$          

General Conditions
8 Mobilization/Demobilization Lump Sum $436,961 0 -$                  1 436,961$        1 436,961$        1 436,961$        1 436,961$        
9 Site Preparation Lump Sum $352,244 0 -$                  1 352,244$        1 352,244$        1 352,244$        1 352,244$        

10 Temporary Offices Month $5,836 0 -$                  16 93,376$          8 46,688$          8 46,688$          12.5 72,950$          
11 Temporary Utilities Month $3,565 0 -$                  16 57,040$          8 28,520$          8 28,520$          12.5 44,563$          
12 Final Landside Restoration Lump Sum $203,839 0 -$                  1 203,839$        1 203,839$        1 203,839$        1 203,839$        

REMEDIAL COMPONENTS

Main Landside Excavation, Including Containment Cell
13 Sewer Line Support/Relocation Lump Sum $27,600 0 -$                  1 27,600$          1 27,600$          1 27,600$          1 27,600$          
14 Soil Stabilization, Perimeter of Main Excavation Cubic Yard $112 0 -$                  0 -$                   0 -$                    4,350 348,000$        53,400 3,204,000$     
15 Excavation of Soil from 0-5 feet, Stockpile for Reuse Cubic Yard $7 0 -$                  85,247 638,502$        33,367 249,917$        33,367 249,917$        2,393 17,927$          
16 Excavation of Soil from 5-12 feet for Treatment/Disposal Cubic Yard $15 0 -$                  119,500 1,796,079$     46,713 702,102$        46,713 702,102$        3,351 50,363$          
17 Dewatering and Treatment Day $5,947 0 -$                  190 1,130,157$     90 535,199$        90 535,199$        30 178,400$        
18 Excavation, Separation, & Stockpiling of Bulk Debris from Cont. Cell Cubic Yard $15 0 -$                  20,000 299,000$        20,000 299,000$        20,000 299,000$        20,000 299,000$        
19 Debris Crushing and Pressure Washing Day $10,327 0 -$                  80 826,183$        80 826,183$        80 826,183$        -$                   
20 Management of Washwater (Treatment and Reuse for Washing) 0 -$                  -$                   -$                    -$                   -$                   
21 Placement of Bulk Debris as Backfill within Former Containment Cell Cubic Yard $11 0 -$                  6,497 72,117$          6,497 72,117$          6,497 72,117$          6,497 72,117$          
22 Backfill Compacted in One-foot Lifts Cubic Yard $9 0 -$                  209,000 1,899,810$     18,200 165,438$        18,200 165,438$        18,200 165,438$        
23 Disposal Costs and Hauling of Bulky Hazardous Waste Cubic Yard $203 0 -$                  1,000 202,940$        1,000 202,940$        1,000 202,940$        1,000 202,940$        
24 Transport and Dispose Cubic Yard $197 0 -$                  218,250 43,073,784$   45,222 8,925,095$     45,222 8,925,095$     15,500 3,059,080$     

 
Excavation of Northern Bank of Saranac River

26 Excavation Support Square Feet $40 0 -$                  4,000 161,880$        4,000 161,880$        4,000 161,880$        4,000 161,880$        
27 Excavation of Soil from 0-12 feet Cubic Yard $19 0 -$                  800 15,112$          800 15,112$          800 15,112$          800 15,112$          
28 Dewatering Saturated Zone from 5-12 feet Day $4,948 0 -$                  1 4,948$            1 4,948$            1 4,948$            1 4,948$            
29 Transport and Dispose Cubic Yard $207 0 -$                  800 165,448$        800 165,448$        800 165,448$        800 165,448$        
30 Backfill Compacted One-foot Lifts Cubic Yard $16 0 -$                  800 13,128$          800 13,128$          800 13,128$          800 13,128$          
31 Surface Restoration Lump Sum $15,285 0 -$                 1 15,285$         1 15,285$         1 15,285$          1 15,285$         

Remedial Component Unit Unit Price
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Table D1 - Detailed Cost Estimates - Remedial Alternatives 1, 2, 3A, 3B, and 4
Focused Feasibility Study

New York State Electric & Gas Company
Plattsburgh, New York

Remedial Alternative 1 Remedial Alternative 2 Remedial Alternative 3A Remedial Alternative 3B Remedial Alternative 4

No Action Excavate to TAGM levels Excavate Source Material Excavate Source Material 
and Stabilize Fringe Stabilize Source Material

Quantity Total Cost Quantity Total Cost Quantity Total Cost Quantity Total Cost Quantity Total Cost

Remedial Component Unit Unit Price

Excavation of River Adjacent to Main Landside Excavation

32 Install/Remove Cofferdam- Phase 1 Lump Sum $161,029 0 -$                  1 161,029$        1 161,029$        1 161,029$        1 161,029$        
33 Cofferdam Rental/Maintenance Costs-Phase 1 Month $70,431 0 -$                  2 140,863$        2 140,863$        2 140,863$        2 140,863$        
34 Dewatering-Phase 1 Day $6,991 0 -$                  35 244,688$        35 244,688$        35 244,688$        35 244,688$        
35 Excavation of Impacted Soils- Phase 1 Cubic yards $10 0 -$                  6,250 64,625$          6,250 64,625$          6,250 64,625$          6,250 64,625$          
36 Install/Remove Cofferdam- Phase 2 Lump Sum $35,863 0 -$                  1 35,863$          1 35,863$          1 35,863$          1 35,863$          
37 Cofferdam Rental/Maintenance Costs-Phase 2 Month $45,382 0 -$                  0.5 22,691$          0.5 22,691$          0.5 22,691$          0.5 22,691$          
38 Dewatering-Phase 2 Day $8,881 0 -$                  12 106,574$        12 106,574$        12 106,574$        12 106,574$        
39 Excavation of Impacted Soils- Phase 2 Cubic yards $29 0 -$                  1,900 55,100$          1,900 55,100$          1,900 55,100$          1,900 55,100$          
40 Soil Stabilization (Lime or Cement) Cubic yards $39 0 -$                  8,150 315,324$        8,150 315,324$        8,150 315,324$        8,150 315,324$        
41 Transportation and Disposal Cubic yards $204 0 -$                  6,200 1,267,094$     6,200 1,267,094$     6,200 1,267,094$     6,200 1,267,094$     
42 Restore River Bed Cubic yards $33 0 -$                  6,200 205,220$        6,200 205,220$        6,200 205,220$        6,200 205,220$        
43 Quarterly Riverside Tar Monitoring and Reporting, Present value for 5 Year $10,000 0 -$                  5 $42,124 5 $42,124 5 $42,124 5 $42,124

years at a discount rate of 6% (net of inflation)

Excavation North of Wood-deck Bridge

44 Install/Remove Cofferdam Lump Sum $35,863 0 -$                  1 35,863$          1 35,863$          1 35,863$          1 35,863$          
45 Cofferdam Rental/Maintenance Month $43,320 0 -$                  1 43,320$          1 43,320$          1 43,320$          1 43,320$          
46 Excavation Impacted Soils and Sediment Cubic Yards $36 0 -$                  1,020 36,383$          1,020 36,383$          1,020 36,383$          1,020 36,383$          
47 Transportation and Disposal Cubic yards $212 0 -$                  550 116,771$        550 116,771$        550 116,771$        550 116,771$        
48 Backfill Compacted One-foot Lifts Cubic Yards $29 0 -$                  550 16,170$          550 16,170$          550 16,170$          550 16,170$          

Excavation South of Wood-deck Bridge

49 Install/Remove Cofferdam Lump Sum $35,863 0 -$                  1 35,863$          1 35,863$          1 35,863$          1 35,863$          
50 Cofferdam Rental/Maintenance Month $42,400 0 -$                  1 42,400$          1 42,400$          1 42,400$          1 42,400$          
51 Excavation Support Landside Slope Square foot $13 0 -$                  3,200 41,216$          3,200 41,216$          3,200 41,216$          3,200 41,216$          
52 Excavate of Impacted Sediments Cubic Yards $33 0 -$                  450 15,037$          450 15,037$          450 15,037$          450 15,037$          
53 Excavate of Impacted Soil Cubic Yards $30 0 -$                  2,580 78,093$          2,580 78,093$          2,580 78,093$          2,580 78,093$          
54 Transportation and Disposal Cubic yards $204 0 -$                  1,482 302,573$        1,482 302,573$        1,482 302,573$        1,482 302,573$        
55 Backfill Compacted One-foot Lifts Cubic Yards $23 0 -$                  1,482 34,184$          1,482 34,184$          1,482 34,184$          1,482 34,184$          

Bedrock Monitoring Program
56 Installation of Two Additional 8-inch Bedrock Recovery Wells Lump Sum $12,000 1 12,000$        1 12,000$          1 12,000$          1 12,000$          1 12,000$          
57 Annual O&M Costs of Tar Removal and Reporting, Present value for 10 Year $10,000 10 $73,601 10 $73,601 10 $73,601 10 $73,601 10 $73,601

years at a discount rate of 6% (net of inflation)

Relocation of Existing Substation and Utility Transmission Tower
58 Underpin Transmission Tower Lump Sum $25,000 0 -$                  1 25,000$          1 25,000$          1 25,000$          1 25,000$          
59 Substation Deactivation and Reroute to Temporary Substation Lump Sum $400,000 0 -$                  1 400,000$        1 400,000$        1 400,000$        1 400,000$        

Groundwater Compliance Monitoring Program
60 Reinstallation of Twelve 2-inch Groundwater Monitoring Wells Lump Sum $18,000 0 -$                  0 -$                   1 18,000$          1 18,000$          1 18,000$          
61 Annual O&M Costs of GW Sampling and Reporting, Present Value for 30 Year $11,000 0 -$                  0 -$                   30 $151,413 30 $151,413 30 $151,413

years at a discount rate of 6% (net of inflation)

REMEDIAL COST SUMMARY

Total Capital Costs Without Contingency -$                  57,156,275$   18,386,587$   18,734,587$   14,093,665$   
Total O & M Costs 85,601$        127,725$        297,138$        297,138$        297,138$        
Total Capital Costs 85,601$        57,284,000$   18,683,725$   19,031,725$   14,390,803$   
Contingency (25%) 21,400$        14,321,000$   4,670,931$     4,757,931$     3,597,701$     

TOTAL COST 108,000$      71,605,000$   23,355,000$   23,790,000$   17,989,000$   

GEI Consultants, Inc. Page 2 of 2 J:\WPROC\Project\NYSEG\Plattsburgh\Revised FS 0603\Table D-1 Detailed Cost Estimates.xls
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Major Assumptions for FFS Level Cost Estimate  

PRE-CONSTRUCTION COSTS 
 
Engineering Design, Plans, Specs, Bid, Regulatory Submittals 
� Preparation of Remedial Action Plan, Contract Documents with three revision cycles 

(NYSDEC, City, Community) 
� Three Community Meetings 
� NYSEG Project Management / Legal Review 
� Post-Construction Documents (As-built, Etc.) 

 
Permitting 
� Assumes US Army Corp of Engineers dredging permit, Conservation Commission 

Wetlands Permit, Access Agreements 
 
Construction Oversight 
� Onsite Project Manager (NYSEG or NYSEG appointed) 
� Site Engineer 
� Ten-hour work days 
� Includes Per Diem and Miscellaneous Field/Office Expenses 
� Time varies depending on Alternatives 

 
Site Survey  
� Initial layout of construction limits and utilities and post remediation as-built 

drawings 
 
Mobilization/Demobilization 
� Heavy equipment mobilization/demobilization 
� Water Treatment equipment mobilization/demobilization 
� Operation of a Water Treatment and Decontamination Facilities 
� Worker Housing and Travel Expenses 
� Performance Bond 
� Temporary fencing, roads, lights, etc. 
� Utility Hookups 
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PRE-CONSTRUCTION COSTS (cont.) 
 
Site Preparation 
� Clearing, Grubbing, tree removal of 5 Acres 
� Trees will be disposed of off site 
� Stumps will be ground up and disposed of with impacted soil 
� Installation of 80,000 square foot stockpile and debris segregation/handling pad using 

geotextile, liner, geotextile, 6" of stone, and 3" of asphalt binder 
 
Temporary Facilities (offices and utilities) 
� Five (5) construction trailers,  
� One (1) Shared (Engineer, NYSEG, NYSDEC)  
� Four (4) Contractor (2 Office, Crew, Decontamination) 

 
Final Landside Restoration 
� Place 6" of crusher run over an approximate 7 acre area = 9000 tons 
� Assume restoration of the 5 acre cleared area along the river bank  
� Assume placement of 10' wide strip of medium stone fill (rip rap) along excavated 

areas of the Saranac River (approx. 1,500')  
 
Final Landside Restoration 
� Approximately 400' will be affected by the remediation activities 
� The 21" sewer line will be dug up during the excavation operations and disposed of 

with the excavated wastes 
� The 21" sewer line will be reinstalled 
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MAIN LANDSIDE EXCAVATION, INCLUDING CONTAINMENT CELL 
 
Soil Stabilization 
� Small Mixing auger $80/CY Plus $75,000 Mobilization/Demobilization Costs, 

Stabilization Rate of 200 CY/day 
� Large Mixing auger $60/CY Plus $200,000 Mobilization/Demobilization Costs, 

Stabilization Rate of 400 CY/day 
 
All Excavation Work 
� Material will be stockpiled for re-use at the south east corner of the site in an already 

remediated area 
� Use of 2 backhoes and 5 trucks with 1 bulldozer to push up the stockpile 
� Scheduled work to be completed within one construction season when possible 
� Operations are scaled with sufficient equipment such that Alternatives 3 or 3A can be 

completed in one 8-month construction season; Alternatives 2 and 4 will have carry 
over to a second construction season. 

� Hauling capacity for excavated material/backfill is not a limiting factor 
� Maximum handling capacity of thermal treatment facilities is a limiting factor 
� Critical path for timing of total project time is the excavation/stabilization of main 

excavation area 
 
Excavation of Soil from 0-5 feet and Stockpile 
� Material to be excavated will be above the water table 
� No excavation support is required (sloped sidewalls and/or stabilization) 
� Excavation Rate of 2,500 cubic yards/day 

 
Excavation of Soil from 5-12 feet for Treatment/Disposal 
� Dewatering required during excavation 
� Excavated material will be stockpiled on the temporary pad adjacent to Saranac Street 

for off-site disposal 
� Material will be loaded out from the stockpile directly into off-site transport vehicles  
� No excavation support is required (sloped sidewalls and/or stabilization) 
� Excavation Rate of 700 tons/day 
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MAIN LANDSIDE EXCAVATION, INCLUDING CONTAINMENT CELL (cont.) 
 
Dewatering & Treatment  
� Dewatering based on Rental of Dewatering Treatment System for 3 months of 

excavation 
� Water Treatment Labor rates based on 24 hour/day, 7 day/week 
� Treated groundwater will be discharged to the River under a SPDES Permit 

 
Excavate, Separate, & Stockpile Bulk Debris 
Placement of Bulk Debris as Backfill 
� Dewatering required during excavation below water table 
� Material in the former Southwestern portion of the former containment cell is bulk 

construction debris impacted by coal tar disposal in the cell during plant demolition 
� Bulk debris will be pressure washed to remove gross contamination and disposed of 

as construction debris or crushed and reuse as backfill 
� Debris used as backfill will be crushed down far enough to be placed as a crushed 

material in lifts with a bulldozer 
 
Backfill Compacted in 1-Foot Lifts  
� Excavated Materials not designated as source material per the NYSDEC/NYSEG 

agreed upon clean-up criteria will be reused as backfill 
� 60% of excavated material may be reused as backfill 
� Minimum of 18” of clean imported material is required for clean surface barrier 
� 18” of clean imported material and 6” of crushed stone from final restoration will be 

combined for the 24” clean surface barrier  
� Site may not be restored to original grade.  Post excavation grade may increase or 

decrease 2 feet on average based on chosen remedial alternative. 
 
Disposal Costs and Hauling of Bulk Hazardous Waste 
Transport & Dispose 
� Disposal estimates were obtained from 5 facilities in the Northeast Region. 
� Lowest cost for disposal was approximately $73/ton to ESMI (Fort Edward, NY); 

however, ESMI cannot handle the volume of soil generate as a result of the Remedial 
Effort 

� FS costs for disposal based on disposal cost of $112/ton to St. Ambroise, Quebec, 
who can handle the volume of soil generate as a result of the Remedial Effort 
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EXCAVATION OF NORTHERN BANK OF SARANAC RIVER 
 
Excavation Support 
� Sheet Pile Wall surrounding excavation  
� 20' sheet piles, internally braced with one level of wales/struts 

 
Excavation of Soil from 0-12 Feet 
Dewatering Saturated Zone from 5-12 Feet 
� Material is taken over to soil stockpile pad adjacent to Saranac Street 
� Water is trucked over to WWT plant already constructed adjacent to Saranac Street 
� Occurs on a parallel track with the main excavation. 

 
Transport & Dispose 
Backfill Compacted in 1-Foot Lifts 
� Assumptions as described above under Main Excavation. 

 
Surface Restoration 
� Approximately 6" of topsoil over the entire area = 60 cy. 
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EXCAVATION OF RIVER ADJACENT TO MAIN LANDSIDE EXCAVATION  
  
Install/Remove Cofferdam- Phase 1 & Phase 2 
Cofferdam Rental/Maintenance Costs-Phase 1 & Phase 2 
� Direct Quote from PortaDam based on approximately 1,000 foot dam (Phase 1) and 

250 foot dam (Phase 2) 
 
Dewatering-Phase 1 & Phase 2 
� Dewatering based on Rental of Dewatering Treatment System for 35 days of riverside 

excavation for Phase 1 and 12 days for Phase 2 
� Water Treatment Labor rates based on 24 hour/day, 7 day/week 
� Treated groundwater will be discharged to the River under a SPDES Permit 

 
Excavation of Impacted Soils- Phase 1 & Phase 2 
� Installation of 1,500 linear foot access road along side the excavation to transport 

material to the stockpile pad (Phase I) 
� Excavation Rate of 500 cubic yards/day 
� Occurs on a parallel track with the main excavation. 

 
Stabilization of Excavated Soils 
� 15% Portland Cement to stabilize sediments with high water content prior to off-site 

transport and disposal.   
� Stabilize on already constructed staging pad  

 
Transport & Dispose 
� Assumptions as described above under Main Excavation  

 
Backfill Compacted in 1-Foot Lifts  
� ¼ of excavated material can be reused in restoration of the riverbed 
� Imported material will be medium sized rip rap 

 
Quarterly Riverside Tar Monitoring and Reporting (Projected for 5 years) 
� Conducted in conjunction with Bedrock Tar Monitoring Program 
� Four monitoring visits per year summarized in one annual report 
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EXCAVATIONS NORTH & SOUTH OF WOOD-DECK BRIDGE  
  
Install/Remove Cofferdam 
Cofferdam Rental/Maintenance 
� Direct Quote from PortaDam based on approximately 180 foot dam (North) and 200 

foot dam (South)  
 
Excavation Impacted Soils and Sediment 
� Excavation rate of 250 cubic yards per day 
� Occurs on a parallel track with the main excavation. 

 
Transportation and Disposal 
Backfill Compacted in 1-Foot Lifts 
� Assumptions as described above under Main Excavation  

 
Excavation Support Landside Slope 
� Sheet Pile, 8 foot cantilever wall, 8 foot embedment 
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