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I. ANNO

The Statement of Basis (SB) has been developed by the New York StaLe Department. of
Environmentaf Conservatíon (NYSDEC) under the authority of the Solid Waste Disposal Act,
as amended, and more commonl-y referred to as the Resource Conservation and Recovery Act,
as amended, or RCR-A,.

The SB describes the final- correctj-ve measure being selected for remediating the
conf:aminated soil/waste material and groundwater identified at the Ciba/Hercul-es Main
Pl-ant Site (formerly known as the Ciba-Geigy/Hercules Main Pfant Site) focated in Gl-ens

Fal-l-s, New York (the "Facility"). This fÍnal corrective measures for the contaminated
soil/waste material and groundwater at the Main Plant Site is to place a permeabl-e cover
over forty (40) acres and intercept and treat the contamínated groundwater at the
downgradient boundary prior to Íts leavíng the site. In addition, the soil/waste
materiaf within the five (5) acre RCRA Corrective Action Management Unit (CAMU), would be
dewatered and stabíl-ized as necessary to support a l-ow permeability multi-layered cover.
Institutionaf control-s will- be imposed to limit future use of Lhe site; resLríct the
future movement and pfacement of contaminated soil/waste materíal and the use of
con¡aminated groundwat.er; and inform pot.ential- future síte owners of the residuaf
contamination presenL .

For the Pretreatment Plant, the final corrective measure is to excavate soil-s above the
target cleanup levels and redeposít the soíIs in the CAIÍU or elsewhere on the Main Plant
Site. The groundwater contaminant fevel at the property fine and ímmediately off-site,
are just above the regufaLory standards; therefore, a program wil-l be initiated to
monitor the levef of contamination in the groundwater. Deed restrictions will- be imposed
on the use of groundwater, and if unrestricted use is not achieved for the soi1s,
addiLional restrictions on soil use will be imposed. If contamínant levels in the
groundwater are later found to be ab unacceptabl-e level-s following contaminated soil-
removal, additional corrective measures will be evaluated.

For those portions of the industriaf sewer which are to be decommissioned. the final
correcLive measure is to plug the se\^rer l-aterals and fifl the manholes wiLh sand or
9rdver.

An investigaLion is currently underway to determine the level of contamination in Lhe
bottom sedimenLs of the adjacent surface waters due to releases from the site. If at Lhe
end of this investigaLion, iL is determined that removal of contaminaLed bottom sediments
is necessary, they may be deposiLed in Lhe Main Plant Site CAlvlU after any necessary
pretreatment (e.g., dewatering). If the volume of sediments to be deposited precÌudes
placing al-I of them in the CAMU, priority for placement. in the CAlvlU will be given to
t.hose sediments, if any, exhíbiting a hazardous waste characteristic. ff necegsary, due

to vofume, the non-hazardous sediments may be deposited elsewhere on site under an
appropriate soil cover.

The SB provides background information on the Facility, including a summary of
investígative findings pertinent to the on-site soil/waste material and groundwater
conLaminal-íon; summarízes exposure and potential risks posed by the facility
conLamínation; outfines the alternatives considered to remediate the contaminated
soil-/waste maberial and groundwater; and presents the technical approach and rationale
for Lhe sefectíon of Lhe preferred remedy.
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II. Facility Backqraun{l

A LocaL ion/Hvdroqeslaql¿

The Main Plant Site is located in the Town of Queensbury, just east of Lhe City of
Glens Falls, Warren County, New York. The síte is situated on the nort.hern bank
of an eastwardly flowing segment of the Hudson River. The Gl-ens Falls, Cement
Co., Inc. owns the property on the western boundary of t.he site and the quarry on
the south side of Lhe river. It is bounded to the north by the Glens Falfs Feeder
Canal and Lower Warren Street (State Route 32), and to the east by the Warren
County Recycling Center.

The topography generally slopes toward the Hudson River. Excavation and fil-l-
deposiLs associated v,/ith constructíon and past plant activities have modifíed the
original Lopography. Most notable are Lhe mounds created by the north and south
soil-/waste disposal units (i.e., waste piles) in the v/estern portion of the site.
DemoliLion of the plant buildings has resulted in a predominantly unveget.ated site
occupíed largely by building foundations and intervening asphalt, gravel, and
building debris.

The site is sítuated in an area of mixed development. Industry and commercial
development (including a junkyard on the north side of Lower Warren St,reet
directly north of the CAMU), surround the site immediately to the west, north and
east. Residences are scattered among Lhe industrial- and commercial development.
A significant feature to the south, across Lhe Hudson River, is a large limestone
quarry operated by Lhe Glens Falls CemenL Company.

The groundv/ater level conLours indicate that the groundwater flows general1y from
north to south in the overburden and in each of three progressiveì-y deeper bedrock
wat.er-bearing zones known as Horizons A, B, and C. Groundwater in the overburden
waLer-bearing zone flows southward and discharges to the Hudson River.
Groundwater in the Horizon A bedrock \¡/ater-bearing zone flows southward and
generally discharges to the Hudson River. At times g'roundwater in this zone may
flow beneath the river and discharge through seeps into the i-ímestone quarry
further south. Groundwater in the deeper bedrock water-bearíng zones, Horizon B

and Horizon C, flows southward and souLhwesL respectively with t.he potentíal- to
discharge in the l-imestone quarry locaLed on the far side of the Hudson River.

The Pretreatment Pl-ant SWMU is part of the Main PlanL Site for the purpose of RCRÃ

corrective action. ft occupies approximately four acres of the site, situated
north of the Gl-ens Fal-l-s Feeder Cana1 and River Street and east of Quaker Road and
it is connected to the Main Plant Site by the waste\^/ater force main and gravity
sewer line.

The Lopography of the Pretreatment Plant SWMU is generally ffat and consisLs of
both paved and unpaved surfaces. The eastern two-thirds of the PreLreaLment Pfant:
Area is predominanLly paved surfaces, and remnant foundatíons mark the l-ocation of
several- former structures. Several- operating sLructures exist here, j-ncluding a
treaLment building and an above-glround !,/aste\^rater storage tank. The wesLern one-
Lhird of the Pretreatment Plant Area consists of open fields with grass and other
veget.at.ion. Directly to the north and east are vegetated and marshy areas that
grade away from the plant. A small stream ffows near the norLhern boundary of the
Pretreatment PlanL area and into a marshy area easL of the Pretreatment Plant.
This marsh area drains to the Feeder Canal l-hrough an open sectÍon in the norLhern
walf of Lhe Feeder Canal. The Feeder Canal- is siLuaLed adjacent to the
pretreatment Plant area and comprises much of its southern boundary. South of bhe
Feeder Canal, the land surface slopes to the south-southeast Lowards anoLher marsh
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area and stream situaLed in a topographically low area. Paved roads (River Street:
and Quaker Road) comprise the remainder of the southern and wesLern boundaries of
the PreLreatment Plant areaf respectively.

Groundwater beneath the Pretreatment PfanL area flows laterally through a shallow
relatively permeable fiIl and Ìacustrine sands unit. A massive clay layer
underl-ies most of the siLe and this together with the underlying bedrock unit
forms a fower boundary to t.he shalfow fl-ow zone. The bedrock ís only exposed to
the shaflow flow zone beneath a very limit.ed portion of Lhe site and the main
fracture zones that exist beneaLh the Main Pfant Site are not present here. Thus
the bedrock under the PretreaLment Plant is not considered a signifj-cant
contamínanL pathway.

Groundwater ffows generally west to east across the site but exhibits local
variability caused by variat.ions ín the topography of the clay surface. At, times
a groundwater divide develops ín the central portion of the site resul-Ling in a

diversion of groundwater flow to the west and southwest in the western portion of
the site. In the eastern half of the site the groundwater fl-ows toward and
discharges to the sLream and marshy area that lies to the north and east. A
comparison of the water fevels taken from staff g'auges in the stream and marsh to
\,ùater l-evefs in piezometers further north and east confirms that the stream and
marsh area acts as a groundwater divide. Groundwater fl-ow in the shal-l-ow zone
beyond Lhis feature is not anticipaLed. In the souLhern part of the site
groundwater flows to Lhe south toward the feeder canaf and then southeast and
under the canal where the southward sloping surface of the clay unit dips beneath
the boLLom of the canal.

The Pretreatment Plant is situated in an area of mixed developmenL consisting of
indusLrial-, commercial and residential properties. The property adjacenL to the
northern boundary of the Pretreatment Plant area is a corridor for electrical
power l-ines operated by the Niagara Mohawk Power Corporation. The strip of
properLy directly east of the Pretreatment Pfant is denoted in the Town of
Queensbury Tax Assessment Office as being residential-. However, it is not a
buifdable fot because it is very narrow and isolated. Immediately beyond this
strip to the east is property associated wíth the Feeder Canal and owned by the
State of New York.

Site History

fndustriaf actívity at the site began in the 1800's wiLh American Wal-l- Paper,
which when incorporated, the name changed to fmperial Wallpaper. ft manufacLured
and sol-d wallpaper from purchased paper stock and pigments. Then in 1907, the
company began to develop inorganic pigments and formed a separate business unit,
Imperial Color Works, Inc. , to expand the manufacLure and sal-e of a wide range of
colored pigments. By the early 1920's, Lhe manufactu.re of organic pigments had
begun. During Worl-d War II, the plant expanded operations to produce zinc
chromate (an anti-corrosive coatíng), chromium oxide (camouflage green) and
magnesium powders (for flares and Lracer bullets) Also, chromite ore was
processed on-site to extract the metals needed for manufacLuring operations. Ore
L.ailings were then disposed of on-site as fiff material.

Hercufes Incorporated (Hercufes) purchased Imperial (inctuding Lhe site) in 1960.
Ciba-Geigy Corporaf:ion (Ciba-Geigy) purchased Hercules' pigmenL business
(íncfuding the site) tn !979. DurÍng tr"ebruary l-989, Ciba-Geigy stopped producLion
at Lhe Main Plant Síte located in Glens Falls. Subsequent Lo t-he cfosing of the
Main Plant Sj-Le operations a major interim correcLive action was implemented which
saw all but one buildíng demolished and mosL of the contaminaled buil-ding debris
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disposed of in a secure landfill. UnconLaminaLed organic maLerials were disposed
of in a sol-id waste landfill. Crushed building rubble was spread around the site
The building foundations presently remain on site.

On September 9, 1-996, ownership of the Main Plant Site was t.ransferred from Ciba-
Geigy Corporation to Ciba Specialty Chemical-s Corporation.

Remediation of approximately sevenLeen (17) acres was completed for the EasLern
PorLÍon of the Main Plant by excavating 13,000 cubic yards of soif mixed with
residual- chromite ore having chromium and fead concentrations in excess of l-00 and
25O mg/kg. respectively, and storing it under cover on a buil-ding slab foundation
el-sewhere on the siLe. A building used for the storage of producls manufactured
aL Lhe facilit.y v/as noL demolished, but decontaminated to the New York State
Health DepartmenL criteria. Since no RCRÀ hazardous v/asLe was found on this
portion of the síLe, boundaries were redrav¿n Lo remove it from the inactive site
registry. During 1991 Ciba-Geigy sold Lhese seventeen (17) acres, including the
warehouse to Warren county for use as a recycling center.

From L9'72 through L9'73, Hercul-es constructed a wastewaLer treatment plant (now the
Pretreatmentt Plant) to trreaL the wastewater generated aL the main plant sÍLe prior
to discharge to the Hudson River. A major port.ion of the Pretreatment Pl-ant was
decommissioned in l-990 in conjunction with the decommissioning and demol-ition of
the main plant site. A scaled down version remaj-ns in operation to treatr water
coflected in the Main Plant. sewer system and effl-uent from the stripper l-ocated at
the Buil-ding 56 slab. After treatment, the effluent is gravity fed Lo Lhe
efffuent pump station, from where lt is pumped Lo Lhe Cíty WWTP.

Requfatory Hístorv/Hazardous Waste Activities

During' its operation by Ciba-Geigy, this Facility manufactured ínorganic and
organic pigments as wefl- as pigment dispersions. The pretreatment of wast.ewater
produced a sludge which consisted primarily of metal-l-ic hydroxídes and waste
pigmenLs. The sludge is non-combustible, non-biodegradable, and cannot be
recycled or recl-aimed. It is a RCRA listed hazardous waste.

The open surface ímpoundment (norLh lagoon) located at the north\,,/est end of the
main plant site was used for emergency conLainment of wasLe sludge. This sl-udgie
(3-5?; solids) from Lhe wastewater treatment plant was pumped to the lagoon from
Lhe cl-arifiers via a pipeline, bypassing the filter press operation. The
impoundment has not been used since fate 1983. Ho\,/ever, iLs usage after JuLy 26,
l-982 makes the unit a "RCRA Regulated Unit'r subject to closure as a hazardous
v,/aste fandfilf and to post-cÌosure permitting unless decontaminated at cl-osure.

In 1984 a Federal hazardous waste permit application for the surface impoundment
(north lagoon) and for a container storage area was submitted by Ciba-Geigy.
Prior to permj-L issuance, New York State was granted authority to issue state
hazardous \,,/asLe operating permits (Part 373 Permits) and requested the submittal
of a Part 373 permit application. After submitting this application, Ciba-Geigy
decided to cfose the open surface impoundment and pursue a State ParL 373
operating permít for the container storage area. On September 24, L987, an
operating permit was issued to Ciba-Geigy for storage of hazardous waste in
containers and correcLive action. The unit operaLed until 1989 when the waste was
removed. After two cleaning operat.ions were performed on the concrete slab, the
Department accepted Lhe cerl,ificat.ion of cl-osure on March 3l-, L992.

On September 28, 1989, the DeparLment approwed the closure plan for the norLh
lagoon. This pl-an stated that Lhe closure activities woufd take place when site-
wide corrective measures were ímplemenLed since it was noL technically feasible to
close i-he l-agoon without remediating the adjacent solid wasLe managemenL units
(i.e., the north and south \^/aste piles) .
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On September 27, ]-99I, a State ParL 373 post cl-osure permit for Lhe norLh lagoon
was issued to Ciba-Geigy/Hercules Inc. Since aL Lhis time the Stat.e did noL have
authorization t-o administer Lhe Hazardous and Solíd Waste AmendmenLs of L984
(HSWA), the United States Environmental Protection Agency (USEPA) issued a HSWA

PermiL which was effecLive November !2, 199L. The combinatlon of Lhese permits
covered t-he post-closure care of the north lagoon and the continuation of
corrective action activities initiated under the container storage operaLing

The corrective action requirements in the Part 373 post closure permit obligated
the PermitLee to perform an integrity evaluation on those portions of Lhe
industrial- sewer which are used for conveyance of hazardous \,/aste and/or liquids
containing hazardous constituents. The results of this evaluation and subsequent
repairs \^/ere presented in various reports. These reports detailed investigations
and repairs of the industrial sewer that were acceptabfe Lo the regulatory
agencies. The PermiLtee was al-l-owed continued use of those portions of the
industrial sewer passing the integrity evaluatíon.

It is the intent of Lhe USEPA Lo terminate the HSWA permit upon selection of Lhe
finaf corrective measure (s) Impfementation of the corrective measure (s) on-site
wil-l- then proceed under state RCRÀ Corrective Action authoriLy'

I]]. SWMU DESCR]PT]ON, HISTORY AND LEVELS OF CONTAM]NATION

A Site Characterization Overvíew

Based upon a review of available literature, the original December 1985
Preliminary Review divided the site into the following SWMUs: north lagoon, norLh
waste pi1e, sout.h \^/aste pÍ1e, open pit incineration area, waste deposit areas
designated as, area 1 - area 5, contaÍner storage area and sLorm\^/ater impoundment
basin.

As a resuft of the Phase 1 RCR-A Facility Investigation (RFI) Report received ín
June 1987, it was realized that instead of discrete areas of contamination, the
contamination was wÍde-spread and covered mosL of Lhe site. Therefore, the
contaminated areas were designated as follov/s:

I SWMUs

(a) Units Subject to 6NYCRR Part 373 Cl-osure Requirements:

(í) North lagoon (an open surface impoundment); and

(ii) Container storage area (cl-osed as per approved cfosure plan) .

North and souLh waste piles.

WastewaLer Treatmenll :

(i) Storm v/aLer impoundmenL basin (currently ín use, status bo be
resofved) ;

(ii) Indust-rial sewer; and

(fii) Pretreatment p1ant.

(d) On-Site Areas:
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(i) Area norL.h of

(ii) Area south of

Delaware and Hudson Railroad Property, and

Delaware and Hudson Railroad ProperLy.

2 AREAS QF CONCERN

(a) Off-site areas

(i) Adjacent off-site surface waLer sediments;

(ii) Adjacent off-síte land; and

(iii) Delaware and Hudson Railroad Property

The industrial- sewer SWMU is not addressed as a discrete unit in thís
document. The corrective measure requirements for the industrial- sewer call
for the unused portion to be decommissioned. Although the facílity
submitted a decommissioning plan, it was fel-L that the decommissioning
should be addressed as part of Lhe corrective measures for the Main Plant
Site. Thus, the corrective measures are addressed in the al-Lernatives for
the SWMU containing the índustrial sewer.

B

This Statement of Basis is to document how correcLive measures were chosen for the
Main Plant site, (including the norLh lagoon area, which wifl be designated a RCR-A

Corrective Action Management Unit (CAMU), the other on-site areas l-ocated north
and south of the raíl-road property) and the Pretreatment Pfant. Therefore, the
investigation of Lhe other off-site areas are noL discussed in this document. A
separaLe Statement of Basis wil-l be written to document the choice of corrective
measures, if necessary, after completing the off-site area investigations.

Site Charact.erizatíon By Unit

This CAMU is approximately five acres and includes three SWMUs: the
inactive open surface impoundment; Lhe north waste pile; the south waste
pile; and approximateÌy one hundred and fifty feet of property extending
eastward from the eastern edge of the impoundment and the south waste pile

The open surface impoundment was consLrucLed in 1-912 and is lined wiLh a 30-
mil chlorínated polyethylene membrane. Tt covers an area of approximately
0.9 acre and is underlain by t.wo drains constructed just above bedrock to
intercept groundwater flow beneath the liner. The lagoon overflow and
groundwater colfected in the subdrains are conveyed by the industrial sewer
system to tthe pretreatment plant for pretreatment and discharge to the City
of Glens Falfs publicly owned treatment works (POTW) . The vofume of
hazardous waste sfudge which remains in the lagoon has b,een estimated at
8,000 cubic yards (Malcol-m Pirnie, Inc., 1987).

The Ìagoon is siLuaLed between Lwo soíl/waste disposal units known as the
north and south waste píles. The north waste pile is bounded to the north
by the feeder canal and Lo the south by the north lagoon. The nort.h waste
piÌe was last used in 1978 and may be descríbed as a mound wiLh a relief of
approximat.el-y 20 to 30 feet above original giround surface, covering an area
of approximaLely 1. l- acres. The volume of the north wasLe pile has been
estimated at 31,800 cubic yards (Mafcol-m Pirnie, Inc., 1987).
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fL was previously reported (Malcolm Pirnie, Inc., L981\ Lhat Lhe north wasLe
pí1e was creaLed from soil, fill, and ore tailings excavated during
construcLion of the lagoons and deposiLed onto the original sloping ground
surface. However, recent daLa indicate that the waste materials may include
wastev,¡ater treaLment plant sludge (ECKENFELDER INC., 1991) which is a 1ísted
hazardous waste. Interim correcLive measures consistinq of regrading and
instaffaLion of sil-L fences \^/ere performed in :.992 to control erosion from
the north \^/aste pile, and additional measures were implemented as described
in the I'Gl-ens Falls Cement Company Maintenance Work Plan'r (Hercules, Tnc.
1,992) .

The souLh waste pile is bounded to the north by the north lagoon and to Lhe
south by the railroad property. Simil-ar Lo Lhe north waste pile, the south
waste pile can be described as a mound with a relíef of approximately 25
feet above original ground surface, covering an area of approxímately 1.0
acre. Underlying the south wasLe pile was a lagoon originally constructed
rn !g'7I for storage of wastewater treatment p1anL hazardous waste sludge.
The lagoon was built with an asphalt liner, which can now be considered
permeable, over a sand and gravel subgrade containing four underdrains.
Bedrock lays directly beneath two-thirds of the lagoon excavation. The
lagoon was used from 7972 unLil 1976 for storage of the fisted hazardous
waste sludge. The sludge was l-eft in place and the lagoon filled over with
excavaLed soi], miscellaneous fil-f, ore tailings, demolition debris/ and
general industrial- waste. These filling activities ceased in 1987. Tn

1983, the underdrains were cut and capped. The volume of the south waste
pile has been estimated at 3l-,300 cubic yards (Malcol-m Pirne, Inc., L987) '

Sampling and analysis of soil/waste materials and groundwater wj-thín the
CAMU and at the other on-site areas, including those north and south of the
railroad property, have been conducted with the resul-ts presented in the
followíng RFI reports: (1) Preliminary Assessment (Mal-col-m Pirnie, Tnc.,
1981)¡ (2) the Síte-Wide Soif SampJ-ing Report (ECKENFELDER INC., L99I); (3)

the Site-Wide Soí1 Sampling Report Addendum (ECKENFELDER INC., L992) ¡ and
(4) RFI Report for Groundwater Volume f and Volume II, 1-993, including all
subsequent semí-annual groundwater monitoring reports. The hazardous
constituents of interest include metals (arsenic, barium, cadmium, chromium,
lead, mercury, sel-enium and vanadium), cyanide, vofatile organic compounds
(VOCs), and semivol-aLile organic compounds (SVOCs) .

(a) Hazardous Const.ituents: Soil-/Waste Material-

Anal-yLícal data coll-ecLed during remedial investigations indicate Lhat
Lhe soif/waste maLerial in the CAivlU, including the adjacent property
east of the piles, contains very high levels of contaminaLion everywhere
within the unit and it has Lhe most frequently detected highest
concentrations of hazardous constituenLs at the site. Add to this
contamination the high residual meta] contamínation in Lhe 5 to 6 feet
of sludge l-eft in the open impoundment, which was not measured, but
known from experience to be enriched wiLh heavy metafs, and the CAlvlU

becomes Lhe most significant and focused source of hazardous
consl-ituents at the site. Thís significance is il-l-ustrated by the
maximum and average concentratj-ons, expressed in parLs per million, of
inorganic consLiLuents deLecLed ín and around bhe north and south waste
piles during the remediaf investiqation:
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Inorganic
ConstituenE

Arsenic
Barium
Cadmium
Chromium
Cyanide
Lead
Mercury
Sefenium

VOC

Cons t i tuent

Etrhyf benzene
Tofuene
Xylene

Maximum
Concentration,
mq /kq

Average
ConcenLrat Íon,
mo /kcr

330.0
51, 000 . 0

27 ,000 .0
l-14,000.0

5,160.o
1-99, 000 . 0

41 0.0
l_69.0

50.9
11- , L99 .1-

L,434.8
20,6'76.6
2,LrO.3

35,022 .3
43.r
l-8.8

Within this CAlviUrs area of investigatíon the south waste pile also
exhibiLed Lhe most frequently detected highest'concentrations, expressed
in parts per mi1lion, of organic hazardous constiLuents. MaxÍmum total-
vofatife organic compounds (VOCs) ranged from 2.4 to 1 ,073 mg/kg, \,/iLh
the maximum Lotal semi-vol-aLile organic compounds (SVOCs) ranging from
3.3 to 314.94 mS/kS. 1",2 - dichlorobenzene, not addressed as either a

VoC or SVOC, had maximum concentrations ranging from 0.87 to 1.6 mg/kg.

The distribution of inorganic contaminaLion in all Lhree SVüMUs extends
from Lhe surface down to the bottom of each unit. The trend for
vertically distributed organic contamination is such that hígher
concentrations appear to occur more frequently at deeper depths within
the souLh waste pife.

In addition to the contamination contributed by the three SWMUs focated
within the CAMU, adjacent properties extending approximately 1-50 feet
east from the lagoon and south waste pile to the western edge of the
Building 49 sfab foundation, report el-evated concenLrations of metal-s
and VOCs. Here total- cadmium and total chromium concentrations averaged
209 mg/kg arrd 2,a91 mg/kg respectively, with this contamination reaching
down as deep as twel-ve feet at some focations. Also, a hot spot of VOC

contamination was isolated in the vicinity of soif boring WP-3, about
thirty feet west of Lhat building slab. Similar, buL much lower
concenLrations of VOCs were reported in soil boring's SB-89 and SB-90
jusL south and norLh respectíve1y of boring WP-3:

Maximum Concen i-râj.ì ôns mo,/ko
WP-3

1,500
1-9

3,000

SB-89

N.D
N.D
2.9

SB-90

0.013
0.008
0.098

The highest concentrations of VOCs were detected four Lo six feet bel-ow
the surface ât WP-3. Soi] samples at SB-89 and 90 were only taken at
deeper depths, i.e., eÍght to twelve feet.. However, these conLaminaLed
deeper samples suggestt VOC contamination could exLend south and norLh ôf
WP-3, and possibly exist at higher concentrations closer to the surface
at both locations Lhus extending thís hot spot Lo between tliose two
poinLs .

(b) Ha¿arda!é{onstiLucets; GËaundlqatcr

LimiLed feachaLe studies on Lhe soíI/waste maLerial demonsLrate that
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inorganíc contamination wit.hin t.he CAIvlU, which incl-udes the adjacent
properLy locaLed easL of this area, exhibit a hazardous waste
characteristic, (i.e., the wasLe exhibits a propensiLy to feach out
inorganic constiLuenLs during precipitation events) Groundwater
invesL.igat.ions appear Lo support- the concl-usion LhaL the CAlvlU serves as
a significant source of groundwater contamination aL this site. Total
dissofved chromium, total cyanide and t.ot.al VOCs, indicator contaminanLs
for the CAMU, have been detected at elevaLed concentrations expressed in
parts per billion in the groundwater immediately and further
downgradienL of this area. Groundwater contamination by t.he CAMU source
appears Lo be focused in Lhe overburden and the adjacent underlying
bedrock water-bearing zones known as Horizons A and B. Furt.hermore, it
is probable that some of the groundwaLer conLamination detected in wells
located further downgradient, in the area south of the railroad
property, has its main origins at the CAMU. Using the maximum
concentration data generaLed during Lhe remedial investigation, the
following concentrations in parts per billion by wat.er-bearing zone and
índicator contaminants (that are represenLat.ive of g'eneral contaminant
distribut.ion) demonstrate the magnitude of the groundwater contamination
deLected in the vicinity and downgradient of the CAMU:

Unl-ike inorganic contamination, elevated VOC concentrations were
noL detected in the ímmediate vicinity of the south waste pile,
with the excepLion of a local-ized hoL spot at soil sampling
location WP-3 (focated approximately i-50 feeL east of Lhe eastern
edge of the north lagoon) GroundwaLer moniLoring data suggests
that the south pile conLributes VOC cont.amination directly to the
bedrock water-bearing zones. This bedrock VOC conLaminaLion could
be attributed Lo a combinat,ion of circumstances existing at the
south waste pile: i.e., (l-) the VOC contamination in t.he waste
pile seems more concentrated near its bottom and the potential
exists for dense non-aqueous phase liquids (DNAPLs) to have
penetraLed into the bedrock and serve as sources for groundwater
contamination; (2) Lhat approximately three-quarters of the boLtom
rests on or very near Horizon A, the first bedrock water-bearing
zone, which also was demonstrated to communicate hydraulically
with the underlying bedrock zone, Horizor, B; and (3) the possible
diversion of most overburden groundwater to the periphery of the
open impoundment and south wast.e pile by the open impoundment's
lined northern section which was construcLed down Lo bedrock.
South of the CAlvlU the overburden water-bearíng zone potentially
receives some inorganic constituenL contribution from the south
waste piÌe.

The remedial invest.igation díscovered a natural clay layer, of
varying thickness, directly overlying bedrock under most of the
site, except where excaval-ed for such consLruction activities as
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building of the surface impoundment.s. Thís clay layer fies below
the overburden water-bearing zone and serves as an aquitard thaL
limits vertical mígration of contaminaLion from the overburden
into Lhe bedrock aquifers except where excavated or punctured.

The very deep bedrock waLer-bearing zone, Horizort C, was found Lo
be conLaminaLed wít.h indícator conLaminants detected in the CAlvlU.

Tests have demonsLraLed l-imiLed naLura] verLical movement between
this horizon and Lhe one above. However, it appears that
contamination from the upper water-bearing' zones was aflowed to
migrate down into Horizon C, along some of the deep bedrock
production weffs that were present at the site. Decommissioning
and sealing of these wefls appears to have effectively eliminaLed
this migration pathway into the deeper bedrock zone.

Area South of Raifroad Property

This SWMU encompasses an area bounded to the north by the raifroad
property, to the west by the Glens Falls, Cement Co. property, to the
south by the Hudson River, and Lo the easL by the Warren CounLy Recycllng
CenLer property. It is approximately Lwenty (20) acres with
approximatel-y t\,,/enty to thirty percent of the property occupied by
production building concrete sfab foundatíons. There is a gentle
southward slope of the area which steepens greatl-y along the bank of the
Hudson River. The steep river bank is covered with slone in some
locations to protect it from erosion. Traveling west along the river
bank, the bank's slope remains steep but its height diminishes at the far
western boundary of this area. Here at one time an incineration area was
located and used for burning factory debris. Currently this area is
covered wit.h vegetation, includíng some Lrees l-ocated cl-ose to the
embankment by the river.

East of the incineration area lays the concreLe sfab foundation of
Building 56. Within this structure and before its demolition organic
pigments were manufactured and solvents v¿ere stored in tanks located
adjacent to Lhe southern edge of the building. Presently an interim
corrective measure (ICM) operates at this location. The ICM pumps ten
withdrawal wefls placed in the overburden water-bearing zone creating a
hydraulic barrier to groundwater ffowing to the Hudson River. All
extracted groundwater containing residual contamination, is treat.ed
before díscharge to the Glens Faffs POTW. The treaLment system is
located on Lhe Building 56 slab foundation. Permeability tests carried-
out on the soil/waste fill prior to Lhe ICM implementation demonstrated
thaL the fill is hígh1y impermeable and will not be suitabl-e for Lhe
application of soil vapor extractj-on technology.

(a) Hazardous Constituents: Soi]/WasteMaterial

AnalyLical data colfecLed during remedial investigations indicate
that soil/waste materiaf in the area south of the railroad
properLy contains high concentrations of hazardous constituents.
Inorganic hazardous constituents, including high concentrations of
chromium, cadmium and lead were found Lhroughout the area and as
deep as thirty feet. This inorganic contamínation díd not appear
to exhibiL any strong lateral or vertical trends, buL appears to
be widespread and scal-trered Lhroughout the area. overall maximum
and average concenLrations, expressed in parLs per million for the
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inorganic constituenLs, are as follows

Tnorganic
Const ituenL

Arsenic
Barium
Cadmium
Chromíum
Cyanide
Lead
Mercury
Sel-enium

Maximum
Concentrat ions . ltqflkg

Average
Concentrations- mq/kq

6

237
36

111_ . 0

1-2 ,200 .0
2,300.0

14, 800 . 0
72.O

65,000.0
157.0
11.8

1-,460
10

l-,160
2

1

3

1

I
9

9

l_

9
'l

Also, within this area investigations detected organic
contamination. Over the entire area, maximum concentrations of
vol-atile organic compounds (VoCs) ranged from 0.01 mg/kg to 1-,073
mS/kS, with semi-vol-ati1e organic compound (SVOC) maximum
concentrations ranging from 0.34 mg/kg to 281.2 mg/kg, and 1-,2 -
dichlorobenzene ranging from 0.006 to 100 mg/kg However, an
analysis by location demonstrated that the VOCS and SVOCS \,,/ith
efevated concentrations are focused in the vicínity of the
Building 56 slab foundation and, at lesser concentrations, in Lhe
vicinity of the incineration area.

The hazardous constituent 1,2 - dichl-orobenzene, which was not
incl-uded as either a VOC or SVOC, had maximum concenLratíons
ranging from 1.7 Lo 11 mS/kg at the Building 56 sl-ab foundation
and from 0.6 to 100 mg/kg at the incinerat.íon area. At the latter
location this constituentrs highest concentrations were found in
the samples taken wit.hin the clay underlying the overburden water-
bearing: zone. It Ís likely that the el-evated l-evel-s of
contamination within Lhe clay resulted from contamination that was

carrÍed down during the sampling event.

(b) Hazardous Constituent.s: Groundwater

Limited and random testing on the soif/waste materiaf indicates
that a large part of the area south of the railroad property
exhibíts a hazardous \l/aste characteristic and demonstrates the
poLential to leach inorganíc contaminants to the ground\'nater.
Groundwater monitoring carried-out as part of the RFI for the area
south of the rail-road property provided the foflowing qeneralized
maximum concentration data for the indicaLor pârameters:

Analysis of groundwater moníLoring data and correspondíng
soif/waste contamination profiles suggest bhat the incineratíon
area and properLies in the vicínity of Buifdíngs 8, 45, and 56

Horízon A Horizon BOverburdenContaminant

1-, 000 ugl120,000 ugl] 3,000 ug,/IDissofved Chromíum

1,000 ug,/15, 000 ugl120,00o ug/IToLal Cyaníde

10,000 ugl120,00o ug/I 20o ug/ITotaf VOCs
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slab foundations can be considered the primary contribuLing
sources to overburden groundwater contamination in the area south
of Lhe railroad property. This becomes evídenL by examíning
chromium, cyanide, and VOC groundwater concentration contours for
Lhose locations. However, upon close examination it appears that
the CAI1U located to the norLh may also conLribute to the
contamination, particularly cyanide, found in Lhe overburden
groundwater at the southwestern part of the siLe.

Cyanide conLamination in the overburden water-bearing zone in the
wicinity of Building's I and 45 sl-ab foundations may extend into
Lhe area north of the railroad property. Here elevated soil-/waste
cyanide concentratíons were detected at borings RB-17 (2L3 mg/kg)
and RB-l-5 (136 mg/kg) . The data suggesLs that this overburden
waLer-bearing zone is being contaminated by cyanide in the
soil/waste materíal north of the railroad properLy, and to a
l-esser degree, by cyanide contaminat.ion in the vicinity of the
Building's 8 and 45 sfab foundatíons.

Org:anic contaminat.ion in the overburden water-bearing zone south
of the rail-road property appears to be primarily caused by VOCs

found in soils/waste material- located ín the vicinity of the
íncineration area and Buifding 45 and 56 sfab foundaLions. The
highest VOC concentrations in this area were deLected at the
l-atter sfab foundation. Also, recent groundwater monitoring
detected the SVOC aniline as high as 1,000 parts per million south
of the Building 45 slab foundation. This finding corresponds wíth
the el-evated anil-ine l-evel- Q.a mg/kg) detected in soif aL that
focation in boring IS-22.

The TCM operatíng behínd Building 56 sl-ab foundation appears to
have effectively limited VOC migration and discharge to the Hudson
River via the overburden giroundwater at that location. Overburden
VoC l-evels remain efevated and controlled within the overburden
flow zone under the incineration area. This area contains
soil/waste material where VOCs were most frequently detected, but
only at an average concenLration under one part per million.
Since the CAivlU to the north appears Lo be an unlikely source for
the overburden VOC conbamination, the incineration area must sLill
remain suspecL as being a prímary VOC contamination source.

Groundwater data indicate that vOCs are present Ìargely within in
the Horizon B bedrock water-bearing zone aL the southwestern part
of the siLe. However, gíven the presence of the clay layer
situaLed above Lhe bedrock in thís area it is unlikely that the
incineration area soil/wastes are major contributors to
contaminatión observed in t.his zone. The clay cap argumenL also
may be used to presume that the CAJUIU serves as the source of
chromium and cyaníde bedrock conLamination at the south\,restern
part of the site.

3. Area North of Raifroad ProPerLY

Thís SWMU encompasses an area bounded to the north by the feeder canaf
and Lower Warren Street, to the east by tlhe Warren County Recycling
Center property, to the west. by the CAlvlU, and to the south by the
raílroad property. IL is approximately twent.y (20) acres with at least
sevenLy-five percent of the properLy occupied by producl'íon buílding
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concreLe slab foundations. There is a gentle southward slope of the
property towards the railroad track embankment.

LocaLed on one building sfab foundat.ion is approximately 13,000 cubic
yards of soil contaminated with inorganic hazardous constit.uents (i.e.,
heavy metal-s chromium, lead and cadmium) which did not exhibit a
hazardous wasLe characteristic. This material was excavated as part of
the remediation project for the far eastern part of Lhe siLe which was
subsequently sold Lo warren County for its recycling cenLer.

(a) Hazardous ConsLiLuents: Soil/WasteMaterial

Analytical data coll-ected during the remedial investigations
indicate that soil/v'¡aste material in the area norLh of the
railroad property contains elevated concentraLions of hazardous
constituents. Higher concentrations of chromium, cadmium, and
Iead were detected less frequently Lhan in the other SVùMU and
CAMU, and the contamination was highly scattered throughout the
area. Most of Lhis contamination was located within four feet of
the surface. The area did produce higher concentrations of
cyanide than Lhe area south of the rail-road property at severaf
isolated locations. Overall maximum and averagie concentrations,
expressed in parts per miffion for the ínorganic constituents, are
as foflows:

Inorganic
Const.ituent

Arseníc
Barium
Cadmium
Chromium
Cyanide
Lead
Mercury
Selenium

Maximum
Concentration, mq/kq

Average
Concentration. mq/kq

5

453
31
21-

10.6
8, 100 .0

280 .0
L,740.O

450.0
5,000.0

1.4
0.3

3
a

3

5

8

5

l-

3

4
E'

3

0

Organic contaminaLion was also scattered throughout the area and
showed no definitive trends in either the lateral or vertical
dírections. Several isol-ated hot spots were detected, buL over
t.he entire area, maximum vofatile organic compounds ranged from
0.07 to 2.43 mg/kg wj-th semi-vol-atife organic compounds rang:ingr
f rom O . 17 to 2L4 .9'7 mg/kS.

(b) Hazardous ConsliLuents: GroundwaLer

Given the overal-] fower concentrations of total metafs found in
t.he soíl/wasLe materiaf of thj-s area, Lhe material- was not
expected to exhibit a propensity Lo feach out during precipitation
events. Therefore, leachate st.udies v/ere not carried-out on the
soil/wasLe material- in Lhe area north of the railroad property.
Groundwater monítoring within the overburden zone was limíted Lo
one wefl located approxímately in the middfe of the area.
Relatively ]ow levefs of VOCs and heavy metals have been detected.
Also, overburden groundwater monitoring welJ-s just south of tthe
railroad property and adjacent co thís area have detected only low
fevel-s of dissofved heavy meLal conLaminatíon. However, as
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previousfy discussed this northern area SWMU does contribute
significanL cyanide contamination to the overburden water-bearing
zone south of the railroad properLy.

4. Pret-reaLment Plant

This 4 acre SWMU is located north of the Glens Faffs Feeder Canal- and
east of Quaker Road. It is connected to the Main Pl-ant Site by a force
main and gravít.y sewer line which pass underneath the Feeder Canal. A
major portion of t.he Pretreatment Plant was decommissioned in 1990. The
scaled down version currently in use, treats contaminated water collected
at Lhe Main Plant Site and efffuent from the stripper located at the
Building 56 slab prior to discharging to the Glens Falls WWTP.

In November 199L an RFA was initiated at the
characterize soil and groundv/ater conditions
environmental impacts, if any. Based on the
additional more detailed evafuation, the RFI
work plan approved on .fune 7, L994.

Pretreatment Plant to
and to evaluate potential
result of the RFA, an
was conducted based on a

(a) Hazardous ConstiLuenLs : Soif /V,laste Materia]

Analytical daLa coffected during remedial investigations indícat.ed
that the highest concentrations of hazardous constituents in the
soil- are within the easternmost portion of the Pretreatment Plant.
The concentrations decrease greatl-y Lowards the west, except- for a
smal-l- area in the cenLral portion. The maximum concentrations
were Lypically from zero to two feet bel-ow the surface, with
contaminants down to four feet at isolated locatíons.

Going from the eastern portion Lo the west, there is a distinct
break in the concentrations once a l-ine connecting borings PT-1'4,
PT-9 and PT-16 is reached. East of this line the inorganic
constituents range up to 622 mg/kg for cadmium, 885 mg/kg for
chromium, 4,570 mS/kS for lead, and 375 mg/kS for total cyanÍde.
In boring pT-16-1 which is on the dividing 1ine, aL O-2 ' befow the
surface, mercury was non-detect, while a duplicaLe sample
indicated mercury aL 52 mg/kg. The average fevel of inorganic
cont.aminat.ion in the soifs in this area is as follows: cadmíum 36
mS/kS, chromium !39 mg/kg, fead 587 mg/kS, mercury 3 mg/kg and
totaf cyanide 26 ng/kg.

The inorganic conLamínation in the soils to the west of the
eastern portion (excepL for t.he contaminated area at borlng PT-8)
are above síte background. but within the range of unrestricLed
use. It is felt. that these el-evated l-evel-s are due to filling low
areas of Lhe site with contaminated fill. In general cadmium is
ín the range of 4-5 mS/kg wÍth its highest level beíng 7.9 mg/kg¡
chromium is g'enerally in the range of l-O-130 mg/kg, with Lhe
highest level being 1-97 mg/kg at boring PT-3; lead is generaÌly in
the range of 1O-l-00 mS/kg with its highest l-evel being 21 0 mg/kg
at boring P"l-1"2, alf detections of mercury were below 1 mg,/kg and
toLal cyanide was not found above 110 mg,/kg.

Sampling data indicat es thal- t he soiÌ in the vicinity of boring
PT-24 (0-2r below the surface) aL Lhe eastern portion, not onfy
contains very high level-s of total- chromium and cadmíum, but also
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exceeds the limit. for a characl-erisl-ic waste for these
constituents.

No volatil-e organics were detected in the pretreatmenL Plant soifs
during Lhe RFA. Therefore, volatile organics were noL anafyzed
for during the RFI. Except for esLimated values found befow Lhe
meLhod deLection levef, no semi-vofatile organics were found at.
trhe eastern area. The highest level found was 21- mg,/kg of
dímethyl-phthafate at boringi PT-19. Tn general, the finds of
semi-vofatile organics were sporadic and in the range of 1-10
mS/kS. The semi-volatile organics were found in those areas which
also have the highest. inorganic contamination.

(b) Hazardous Constituents: Groundwater

Initial groundwater sampÌing from three monitoríng wells pÌaced
around the perÍmeter of the site índicated that the groundwater
was impacLed by siLe operations. An extensive l-ist of parameters
was sampled for, however, the only contaminant detecLed at
concentraLions exceedíng the groundwaLer protection standards was
cyanide. During Lhe RFI, Lemporary groundwaLer sampling points
were placed along the southern and wesLern perimeLers of the site.
Sampling from these addítlonal- poinLs, along with the several-
piezometers and monitoring wel-l-s, provided much beLter definition
of the groundwater chemistry beneath and immediately downgradient
of the site. Cyanide concenLrations range from slightly over t.he
groundwater standard of 100 parts per bíl1ion at the perimeter and
immediately downgradient of the site to a range of several hundred
t.o over 5000 parts per billion withín the central portion of the
Pretreatment Pl-ant area. ConcentraLions vary consj-derably boLh
spatially and Lemporalfy.

The resufts from the Lemporary well points along the south side of
the canal support the hydrogeologic model- of the site. Here
groundwater above the clay was absent from Lhe area around Lhe
pipe bridge over the canal- and Lo the wesL. ConcentraLions of
cyanide were detected in the Lemporary well point.s inst,all-ed
further to the east indicaLing Lhat Lhe groundwat.er \r/as passing
beneath the canaf in this area. Here cyanide concentrations
varied from wel-l- befow the groundwater standard to slightly above.
Along t.he western perimeter of the Pretreatment Pfant area cyanide
concent.rat.ions were detected up to and slighLly exceeding the
groundwater protection concentraLions. The migration to Lhis area
is likely due to the complex groundwater flow patterns caused by
the interaction between t.he undul-atíng surface of the clay uniL,
the rel-ativeJ-y thin saturated thlckness above the clay and
flucLuaLíons in the giroundwater elevations. Cyanide bearing
groundwater that migrates off the PretreaLment Plant site to the
wesb or southwest, wia t.he overburden, would most likely flow
Loward the Main Pfant SiLe.

IV- Exposure and Risk Summarv

The on-site human population with the poLenLial for exposure to site
conLamination is llmiLed to maintenance personnel, normally a single

A
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individual, and infrequent visitors. The general public is resL.ricted from
entering the site with restraints provided by perimeter fencing and gate
control. As a further precautì-on a second fence line and locked gate
resLricLs access Lo the highfy contaminaLed fand disposal units, í.e., the
open surface impoundment and the north and south waste pj-J-es. Because these
l-hree sol-id waste managemenL units remain uncovered t-hey present the greatesl-
poLenLiaÌ threaL on-site to human heafth and Lhe environmenL.

The nature of the contaminatÍon found in the three solid v,¡aste management
units and refeased to the underl-ying overburden and bedrock aquifers is
summarized in Sub SecLion III, 8.1 of this document. As a whole the three
land disposa] uniLs contain very high average concentrations of inorganic
hazardous constiLuenLs, including cadmium, chromium, lead, and cyanide. Bot.h
vofatíle and semi-volaLile organic hazardous constituents were detected aL
signÍficant concentrations in the south waste pile. Groundwater moniLoring
indicaLes contamination of the underlyíng overburden and bedrock aquifers
wiLh inorganic and organíc constituents. Groundwater movement is generally
to the south towards the Hudson River, wit.h t.he overburden and Lhe shall-ow
bedrock aquifers entering the river. Groundwater ffow in the deeper bedrock
aquifers appears to cross under the Hudson River and discharge to a limestone
rock quarry on the other side of the ríver.

The mosL plausible contamínant rel-ease mechanisms and exposure pathways
placing potential human and envíronmental receptors at risk from the three
land disposaf unit's contamination incl-ude:

PrecipiLation l-eaching out contamínants from exposed soil/waste
material-, with the resulting leachate contaminating the natural-
groundwaters of the state, includìng overburden and bedrock
aquífers underlying this part of the site. The groundwater in
these aquifers are classifíed by the state as GA, wÍth the
int.ended future use being drinking water;

The contaminaLed groundwater pathway exposes the Hudson River and
its sediments Lo contamination. The bedrock contaminated
groundwater pathway flowing under the Hudson River has the
potential to expose and further degrade a more extensive volume of
the groundwater resource.

The potential- exists for the off-site refease of eroded surfaciaf
contaminated soil-/waste material by runoff during severe storm
event.s. ff feft unattended such events will eventually overcome
the interim measures implemented to mítigate such a release and
expose wildlife occupying Lhe wetlands located on the adjacent
cemenL company property;

The release of soil/wasLe material through Lhe air pathway as
airborne particul-aLe matter by strong and sustained winds during
dry conditions. Such releases could expose potenLial human
receptors, including unprotected maintenance workers on-sit.e, at-
the Feeder Canaf/ and on cement company property by the inhal-ation
pathway Lo contaminated airborne parLiculate mâtter. Exposure
through Lhe inhal-ation pathway would only occur when receptor
presence coincides with strong wind event.s that creaLe the
airborne particulate maLlrer. AlLhough the probabílity of such a
coincídence is very small, the potential for exposure through this
pathway by potential- human receptors cannot be rejecLed
compÌetely; and
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The exposure of potential- human receptors by direct incidental
contact to conLaminated soif/wasLe materíaI l-ocated on-site and to
Lhat material which has migraLed off-site.

Since public access to the en1-ire site ís resLricLed, the pot-ential Lhreat to
human heafth and the environment by contamínated, exposed soil/wasLe material
and groundwaLer at the remaining forty acres of the site vtould be through
rel-ease mechanisms and exposure pathways símilar to those discussed above.
However, human and envíronmental exposure risk is reduced at some pathways
because of prevailing site condítions existing at the areas located north and
souLh of the raifroad property.

Sub Section III, 8.3. discusses the nature and extent of soil/waste
contamínaLion found in the area north of the railroad property. However, with
more than seventy-five percent of the properLy north of the railroad property
covered with concrete building slab foundations, and with most of the remaining
propertÍes covered with constructiofi debrís generated from post building
demol-it.íon activities, releases to the groundwater by contaminated leachate
would be of prímary concern. Erosion of contaminated soil/waste material by
storm water runoff or by wind is not. very significant given the current
conditions. Any exposed material eroded by storm wat.er and carríed by runoff
woul-d travef along the gentle sout.hernly slope and deposit out at the foot of
the railroad track embankment running along the entire southern perimeter of the
area. Therefore, the Hudson River is not currently exposed to any contaminated
soíl/waste material that might transport by runoff during storm events from this
ârea.

Should some exposed soil/waste material- become airborne during dry, windy
conditions as contaminated particulate maLerial, unproLected occupational
workers maintaining this site, the Feeder Canal, and working ouLdoors at the
Warren County Recycling PlanL could become potential- human recepLors; if present
when climatic condiLíons cause Lhe contamination to become airborne.

The release mechanism contríbuting to groundwater conLamination at locations not
covered by building slab foundatíon is feachate generated during precípitation
events and percolaLing down to the overburden aquifer underfying this part. of
the site. The contaminant detected most frequently and above giroundwater
standards was cyanide. It appears to come from isofated and scattered hot spotls
located in the southern parL of the area north of the railroad property. This
contaminated groundwater pathway has the potential to expose the Hudson River
and its sediments to Lhe cyanide contaminaLion.

As discussed in Sub Section iII,8.2. of Lhis document the area south of the
raifroad property was found to contain concentrations of inorganic and organic
hazardous constituents similar to Lhose detected north at the raifroad property
but at higher concentrations. At this area existing condítions are somewhat
less protective than those north of the property. Here only approximately
twenty to thirty percent of Lhe area is covered by concrete building slab
foundations with construction debris overlayíng the exposed properties adjacent
to Lhese s]abs. At Lhe western boundary of this area exisLs approximately five
acres, incfuding t.he o1d incineration area. fL is devoid of sl-ab foundations,
but covered wìth vegietattion including some Lrees at the river's embankment.
This vegetative cover helps to control erosion of surfacial soil/waste material
int o t-he Hudson River by storm water runoff and inLo the surrounding air on
windy days. However, it does not afford protecLion againsL any direct
incídentaf contact by potential human receptors. Moving from west Lo east the
lack of vegetative cover and more widely spaced sfab foundations leave more open
area susceptible to erosion. Should severe erosion occur, the Hudson Riwer and
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its sediments woul-d become exposed to Lhe highly contaminated material refeased
from the site and transporLed by storm water runoff.

Unprot-ected occupationaf workers maintaining Lhe site and working outdoors at
the recycling pÌant to Lhe east could become potenLial human receptors of
contaminaLed particulate matter Lhat becomes airborne from this area of the site
during dry, windy conditions. Exposure would only occur when worker presence
coincides with cl-imatic conditìons causing the air transport of the
conLaminants. Afso, at risk from exposure to such airborne contamination ís the
adjacenL stretch of the Hudson River and its sediments.

By far the most severely impacted environment located south of the raifroad
property is the groundwater. Cont.aminants detected mosL frequently and above
state groundwaLer quality standards include total- chromium, total cyanide, toLaf
volati1e organic compounds, dichlorobenzene, and anifine. The fand disposal
uniLs focated ín the CAMU Lo the northwesL appear to be the major contributor of
bedrock and Lo a lesser extent overburden groundwater contamination found
downgradient from those units in Lhe area south of the raifroad property.
Additionalty, several- locations wilhin the southern area have the potential to
add their own releases to the overburden groundwater conLamination. This
contaminated overburden ground\^/ater pathway can expose the Hudson River and iLs
sediments to this contamination.

The Pretreatment Pfant, like the Main Plant Site, restricts public access by
means of a perimeLer fence and locked gate. Due to the l-ess severe soil and
groundwaLer contamination, this SWMU presenLs less of a threat to human health
and the environment.

The contaminant release mechanisms and exposure pathways are the same as
discussed for the Main Plant Site, however the environmentaf receptors are
different. The groundwater release pathway introduces contamination into the
Feeder Canal- and further downgradient. Source removal would reduce the flux
into Lhe Feeder Canal and the low fevel- of contamínation downgradient of the
PretreaLment Plant is not considered a serious threat. In the event of a severe
storm, eroded mat.erial coul-d be deposited in the Feeder Canal, or on Lo adjacent
fands .

Risk Summary and Manaqement.

The intent of the RCRÄ Corrective Action program is to reduce the risk presented
by site contamination to human heafth and the èurrounding environment. Risk
reduction can be accomplished by removing the toxicity associated with the
site's contamination (e.g., through t.echnícally feasible and pracLical- treatment
or removaf actíons) or by preventing exposure (e.9., Lhrough physical control-s
1íke containment and institutional- controls such as deed restrictions) .

Therefore, the level of rísk reduction to be achieved at any given site shoufd
address the protectíon of human and environmental receptors Lhat currently exist
and those that might exísL in the future.

If the site or portions of the site was to be al-fowed unrestricLed use, then all
soil-/waste material must be remediated to target cfeanup Ìevel-s, also known as
decontaminatíon cleanup standards. The Lerm "sLandards" ís only used for the
purpose of this documenl-. fL should be inLerpreted as the Ìevels ín soils Lhat
either treatment or removal- acLions wou]d need to achieve at Lhis site for
unrestricl,ed use of t-he remediated soils. It does not imply that a state or

C
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federal promulgiaLed soÍI cleanup standard exisLs. The soil targeL cleanup
levels presume establishment of residenLial dwellings and are protective of
several pathways, including gardens growing crops whose deep rooLs can be
subject to conLaminant uptake; soíl cleanup levefs protective of the groundwater
pathway via leachate contamination during precipitation evenLs; direct ingestion
of the soil by children; ând t.he inhalation of soil contaminants. For the
hazardous constj-tuents exisLing at Lhe sit.e, complete decontaminatíon woufd be
achieved in the soils, if following remedial- action Lhe average soif hazardous
constituenL concentrations were at or below Lhe following levels:

Under review by Lhe NYSDOH; values may be specified for trívalent and
hexavalent chromium. Permittees wil-l- be notified of any changes in soif
cleanup levels.

Should the fj-nal implemented remedy achieve soil targ'et cleanup level-s and al-l-ow
for unrestricted usage of Lhe property, instiLutional conLrols woufd still be
needed Lo prevent. human exposure to the contaminated groundwaLer. Such controls
would remain in place until- New York State's GA groundwater quality protection
standards are met. Regulations sLipulate that the groundwater qualiLy standards
are appllcab]e to aff non-saline groundwaters in the state, and the best usage
of GA classified groundwater is potable water (i.e., drinking water) The same

GA groundwater qualit.y protect.ion standards will serve as remediation goals for
the finaf remedy necessary to clean up the conLaminated groundwater aL the site.
If decontaminaLing the soils to target cleanup levels is not technically
feasible or practical, final soil/waste remedies must be implemented to prevent
dírect exposure by potential- human receptors; to address the managiement of
signíficant refeases of hazardous constituents Lo the groundwater underlying the
site; and to miLigate any adverse impacts on the surrounding environment. Sub

Section IV.A. above discussed existing potential- human and environmentaf
receptors Lhat require protecLion. Should the siLe be considered for future
industrial usage environmenLal receptors would not change, but. poLential human

receptors would expand to incfude a larger populat.ion of occupational- workers
having access to the si1-e. Both existing and future on-site workers require
protection against íncidenLal direct contact and inhalatíon exposure. Such
protection can be afforded by properly designed, constructed, and maintained
contaínment systems. However, instítutíona1 controls would need to be expanded

Soil Target Cleanup LevelsHazardous ConstituenL

0.a mg/kgArsenic, ToLaf

sl- .0 mglkgBarium, ToLal-

10 .0 mg,/kgCadmium, Total *

50.0 mq/kqChromium, Total *

1-600.0 mS/kSCyanide, Totaf

400.0 mS/kSLead, Total-

3.a mg/kgMercury, Total-

2.0 mg/kgSelenium, Totaf

10.0 mglkgSemivol-aLiÌe Organic Compounds, Total

50 . 0 mg,/kgVolatile Organic Compounds, Total
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beyond l-hose for controlling groundwater usage, to include restríctions on the
future movement and placement of any residual soil/waste maLerial remaining on
site.

Containment systems may also be employed as final remedies to prevenL exposure
of Lhe surrounding environment l-ike the Hudson River, groundwater and wetfands
to contaminanL refeases from residuaf soil-/waste material- remaining on-site.
SignificanL soil/waste sources, such as those existing aL the CAMU, will- require
construction of containment systems that exhibit a high degree of impermeability
to precipitation in order to mitigate continuing release of conLaminants Lo the
groundwater. Off-site migration of contaminated groundv/ater could be curtaifed
by a properly designed contaminated groundwater extraction system. This system
woul-d need to be located downgradient along the siLe's souLhern perimeter to be
effective in prevenbíng the exposure of off-site receptors to the groundwater
pathway contamination. Employing such a groundwater extraction system woul-d
al-fow for the continued colfection of contaminants draining from fesser
contaminated areas conLained \^/iLh vegetaLive, permeable, soil covering.

V CorrecLive Measures Technoloqies

A. Technoloqv Screeninq

A technol-ogy screening study was conducted as part of CMS. Technologies were
identified which correspond to four general categories of correcLive action:
containmenL, coll-ection/treatmenL, ín-situ treatment, and removal/Lreatment/
disposal. The technologies were prescreened to efiminat.e those Lhat are obviously
inapplícable due to siLe or waste characterisLics and those that are undemonstrated
or unavail-able. The candidate Lechnologies were then screened furLher on the basis
of effectiveness, implementabllity and cost, to select the most promisíng
technologies for use in developing corrective measure al-t.ernatives.

The technologies retained after screening íncfude the following

GroundwaLerSoil s/WasLe

Vertical cut-off wafl-sCapping

French drainSoil vapor exLraction

Groundwater extraction wellsExcavat íon

Groundwater spargingS tabi I i zat ion/ sol idi f icat. ion

Soil washing

On-site redeposition

off-site landfill-

As a resuft of physical limítations imposed by síte conditions, the fol-lowing technologies
have been discarded:

1 . Soil- Washinq:

Soil washing processes are designed to reduce soil conLamination through the
use of particle síze separaLion. Most organic and inorganic contaminants tend to
bind (either chemically or physically) to clay and silt/soíl particles. The soil
washíng process separates Lhe fine clay and silt particles from the coarser sand and
gravel particles, t-hereby separating and concentraLing the contaminants into a

smaffer volume of soif Lhat- can be further treated and disposed. Thus, soil washing
is more effective in treating soils with high sand and gravel content where a
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substantiaÌ volume reduction can be achieved

Field cl-assification of soi]/waste sampÌes coll-ecLed during i:he RFI indicates that
the majoriLy of contaminated soils and waste deposiLs at the site are comprised of
silts, incfudinq r.ùaste fiff mal,eríal, and clay more so than sands and gravels.
Grain size testing was conducted Lo confìrm the field observations. In nine of the
efeven samples, greater Lhan 50 percent of the samples passed through the No. 200

sieve. Due to the predominance of the sil-ts and clays, soil washing was discarded
as a viable technology.

2. Off-site Landfill:

Complete excavation and placement in an off-site landfilI woul-d involve excavat.ion
of all contaminated soils/waste, sludges, and oLher r,/astes exhibiting constiLuent
concentrations above the Larget cleanup fevels. Complete excavatíon would encompass
the CAMU, the areas norbh and south of rail-road property, and the indusLrial sewer.
The totaf volume of contaminated soif/waste associated with the main planL site ís
estímated to be 920,00O cubic yards.

Excavation and off-site landfi11 disposal of the estimated 920,000 cubic yards of
soil/waste would require approximately 80,000 truck t.rips. Transport of the
estimated 80,OOO truckfoads woul-d require between 2,000 and 8,000 days (5.5 and
22 years, assuming 365 day operation) using a single facility. This assumes thaL
the facifity would remain in operation throughout this period and have the
capacity to accept the waste.

Due to the sheer vol-ume of contaminaLed soil-/waste to be handled, placement in an
off-site l-andfil1 has been determined impracticable. Therefore, this technology has
been discarded.

3. Groundwater Sparqinq:

Since this technology is in-situ air stripping of volatile and semi-vol-atile organics
from groundwaLer in the overburden water-bearing zone, it is highly dependent upon
the pneumatic permeabilily of Lhe saturated soils. For the area south of raifroad
property (i.e., Building 56 slab foundatíon) with elevat.ed level-s of organic
contamination, field pneumatic permeability testing has shown thaL these soil-s are
not wiLhin the range which would alfow sparging. Sparging is also not technicall-y
feasibÌe for contamination ín bedrock waLer-bearing zones. Therefore, ground\n/ater
sparging has been discarded as an acceptable technology for its limited
applicability at this site.

4. Vertical çu!-plf,-lsa-f :Lg

VerLical cut-off waffs are low permeability barriers constructed to restrict lateral
groundwaLer flow. These walls may be consLructed of various maLerials using
techniques suiLed to siLe conditions. One of the more common types of cut-off wal]s
ís a sl-urry wal-1. A sl-urry wall is consLructed in a bentonite sfurry-filled trench
which allows for excavation aL depth and/or bel-ow the vTater table in a confined
verLical wal-l-ed trench. The t,rench is backfilled with a fow permeabil-iLy soil and
bentonite slurry or cement.-bentonite mix. Thís t.ype of cut-off wal-l- is generally
used for construct.ion in unconsol-idated deposiLs i.e., the overburden waLer-bearing
z6¡¡'e. With a significant portion of t.he groundwater conLaminaLion occurring in
bedrock aquifers at Lhis site, t-he use of cut-off walls is nol considered L'eneficial

5. on-site Landf ill Rediepa_stliaJt

2I



This Lechnology invoÌves construcLion of an on-site landfill for t.he disposal of
materiafs excavated from other areas of the site. Limits on the avaífability of
unobstructed on-site propertry to accommodate such landfiIl construction precludes
redepositíon as a viable alternative.

B. Retained Corrective Measures Technoloqies Eqréqifs/Waste

Capping: Limíbing rainfafl infiltration through concentrated and highly conLaminated
soif/waste deposits at trhe site by impermeable capping would reduce the feaching of
hazardous constiLuents from Lhese deposits. Such capping is most effective at
reducing leachaLe generation when infiltration by rainfall (as opposed to laLeral
groundwater flow through the soil/waste maLeriaf) is the prímary factor controlling
the extent of saLuration wiLhin the contaminated soif/waste. In addiLion to
conLrofling migration via groundwater, impermeable capping restricLs direct contact
with the conLaminated soil/waste and prevents air-borne mÍgrat.ion of dust by creating
a barrier atop the material. The latter exposure preventions can also be
achieved by permeable capping. However, the permeable cap will allow precipit.ation
to percolate down through the porous cap and underlying soil/waste mat.erial.
Leachate will be generated where the soif/waste material exhibits a propensity Lo
transfer contamination to the percolating precipitation. Therefore, the permeable
caps shouÌd be límited to areas of the site where the potential- to generate a
concenLrated contaminated ]eachate is minimal or non-existent; where the soil/waste
concentraLions are not considered significant sources and their continued flushing by
precipitation would be considered beneficial-,' and where a downgradient groundwater
extraction and treatment system is operationaf to asslrre continued collection and
treatment of any cont.aminated groundwater resulting from the fl-ushing action.

1

Three t)æes of caps were evaluaLed for use aL t.his site. They are the low
permeability cap (sometimes cal-led a RCRA cap), permeable cap (soi1 cap) and
asphalt cap.

(a) low permeability cap: consists of (in descending order) - surface/prot.ective
Iayer, drainage 1ayer, two low permeability layers, gas venting J-ayer (if
needed) and a bottom/protective layer. The thickness of the layers, number of
layers, materials of construction and sequence of layers is determined duringl
final design in accordance with site specific conditions. This Llpe of cap
signíficantly reduces, if not eliminates, rainfall infiltration.

(b) Permeable cap (soil) : consj-sts of top soif over a layer of subsoil

(c)

2. Soil vaoor extraction

A series of vertical or horizontal pipes install-ed in or bel-ow unsaturated granular
waste/soil contaminated with relatively high concentrations of volatil-e and some semi
vol-atil-e organic compounds. As the aír passes through Lhe soil/waste material, the
conLaminants enLer the aír stream and are removed from the contaminated soil/waste
material-. The vapors removed typically require some form of emission controf.

3. Excavalion (ParLiaf)

Permeable cap (asphal-t): consisLs of a wearing course over a binder cor.lrse
reduce rainfalf ínfiltration over relatively flaL, unmounded surface.

The contaminaLed soil-/waste material is removed using earth moving equipment
materíal may then be treated and redeposíted or consolidated on siLe, or if
site, at Lhe Main Plant SiLe.

Can

. The
from off-

4. SLabitizaríon/solidifica!ion
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This process involves mixing the soil/waste material with a binding agent such as
portland cement, sílicate thermoplast.ic or organlc poll'rner. This is a physícal-
process which encapsulates the grains of soils/waste thus reducing the mobility of the
constítuenLs and minimizes the potent.ial for leaching. The voÌume of soil-/waste is
increased by the addition of the binding agent.

C. Retained Corrective Measures Technol-oqies for GroundwaLer

1. French drains

This Lechnology involves constructing a drain within an excavated trench. The l-rench
typically incfudes perforated píping placed within an aggregate drain. GroundwaLer is
ínt.ercepted in Lhe high permeability trench, collected in sumps, and pumped to a

treatment facii-ity. This type of coll-ecLíon system woul-d be limited to collecting
contaminated groundwater in the overburden aquifer.

2. GroundwaLer extraction wefls

Thís Lechnology invol-ves ínstall-ation of groundwaLer pumping wel-l-s within a
conLaminant source area or migration area for extraction of cont.aminated groundwater.
Pumping creates a l-ocal depression in the piezometric surface of the aquifer, causing
groundwaLer to ffow towards the extraction welIs. The contaminated groundwaLer is
colfected for treatment and then discharged back into the environment. This form of
colfection would be appropriate for collecting contaminated groundwater in both the
overburden and bedrock aquifers.

D. Retained Correctíve Measure Technol-oqy Alternatives (Soil/Waste)

Some alternatives presented in the Corrective Measure Study were not considered
for further evaluation for previously discussed reasons. Therefore, the numberÍng of
alternatives identified herein are not consecutive, but do correspond wíth the
alternative numbering in the study.

Due to the physical characterístics of the Main Pfant Site and the PretreatmenL Plant
Site, and Lhe disposaf of varied wastes, the reLained corrective measure technologies
for soil/waste have been grouped into several alLernatives for evaluaLion:

1. Corrective Action Manaqement Unit (CAlvlU)

Alternative 2

Alternative 3

Alternative 4

Capping (low permeability)
Capping (low permeability) with soil vapor extraction
Stabil-ization/solidification and on-site redeposition
with capping (1ow permeability) .

2. Area North of Railroad Propertv

Afternat.ive 2(a) - Capping (permeable)
AlternaLíve 3 - Stabilization/Solidification and on site redeposition

with capping (permeable) .

3. Area Soul-h of Railroad ProBerLy

Al-ternative 2(a) - Capping (permeable)
AfLernatíve 3 - Capping (permeable) wiLh excavat.ion of Building 56 Area
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Alternative 4

AfternaLive 5

4 . Pret.reatment. Pl-anL

Alternative
Àlternative
Afternat ive

Al-ternative 4

Al-ternative 2

Alternative 3

Afternative 4

(a)-
(b) -

soil/waste and it.s redeposition in Lhe CAMU.
Capping (permeable) with excavated Building 56 Area
soil/waste being redeposiLioned in the CAIvIU and
followed by soil vapor exLracLion in the CAMU.
Stabilization/sol-idificaLion of soil/waste on-síte
and íts redeposiLion wit-h capping (permeabl-e) .

Capping (permeable, soil-vegetative cover)
Cappíng (permeable, asphalt cover)
Excavation and redeposition aL l-he Main Plant Site
capping)
Excavation with stabilíza|uion/ solidification and
redeposition at the Main Plant Site.

(wiLh

AL Lhe t.ime the CMS Report was writLen there was very little information on the
groundwater at the PretreatmenL Pl-anL. Since Lhat time, an RFI has been
completed which shows cyanide contaminatíon leaving t.his sit.e via groundwater at
fevels slightly above standards. Therefore corrective act.ion wiff not. be
initiated aL this time. A program of groundwater monitoring will be implemenLed
at the PretreaLment Pfant site to eval-uate the long term \,/ater quality trends and
the effectlveness of the corrective measures.

E. Retained Corrective Measure Technoloqy Alternatives (Groundwater)

The following groundwater retained corrective measure technology
afternatives have been evaluated for the Maín Pl-ant Site:

Upgradient collection Lrench in overburden with a discharge
to Glens Fafls POTW

Downgradient colfection of contaminated groundwaLer in
bedrock Horizons A and B water-bearing zones with
ext'raction we1fs, pretreatment (as necessary) on-siLe and

discharge to Glens Falls POTW.

Downgradient col-lecLion of conLaminated groundwater in
overburden and bedrock Horizons A & B water-bearing
zones with a combination of french drains and
extractíon we11s, pretreatment (as riecessary) on-site and
discharge Lo Gfens Fafls POTW

At the Main Plant Site, Lhe corrective measure technology alternatives for
contaminated groundwater are 1ínked with the corrective measures for the
soif/waste. All of the corrective measure technology al-Lernatives identified
above for soil/waste material located in the areas north and south of the
rail-road property and the CAMU coul-d employ cofl-ection of overburden and bedrock
contaminated groundwater at the downgradient boundary of the site (i.e., along
the edge of Lhe property adjacent to the river) . If a Ìow permeability cap or
sLabil-izaLion/sofidíficatíon was to be sefected for covering alf Lhe areas, then
the downgradient groundwater coffection system for only Lhe bedrock aquifers
would be appropriate. This cap or treatment would curtaif the further releases
of leachate contaminat.ion from soil/waste material sources to Lhe groundwater,
but not address sources which might exist in the bedrock aquifers (i.e., dense
non-aqueous phase 1íquid contaminâtion that could have migrated into Lhe bedrock
from the south waste píle) . GroundwaLer corrective measure technology
afternaLive two (2), which consíders upgradient overburden groundwater
coll-ection, incorporates low permeability caps for the areas north and south of
the raj-lroad property and the CAlvlU. This afternat-ive would not address bedrock
groundwater cont.aminatíon from liquid sofvents which may have migrated into the
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bedrock

VI. EVALUATION OF THE CORRECTIVE MEASURES ALTERNATTVES

Since the different alternaLives are various combinaLions of basic technoÌog'ies;
for soils/v/asle and two for groundwater, the evaluation wil-l be an evaluation of
Lechnologies used in the alternaLives.

four
Lhe

A. Generaf Standards For Remedv SefecLion

The iniLial evaluation of the retained technologies is based upon how they meet the four
general standards for corrective measures which are:

1". Protective of human health and the environment;

2. Attaín media cleanup sLandards,'

3. Control the sources of releases; and

4 . Comply with standards f or \n/aste management

The final correcLive measures for remediaLing the soils, wasLe and groundwater at the Main
Plant Site is cappíng with a permeable cover at all SV'lMUs except those located in the
CAMU. The CAìvlU would be capped with a low permeabilíty cap as required by Part 3'73 for
Lhe cfosure of hazardous wasLe landfil-l-s. Remediation of the groundwater would be by the
installatíon of a groundwater interception system at the downgradient boundary of the
properLy that woul-d collect the contaminated groundwater in Lhe overburden and bedrock
Horizons A and B for pretreatment (as necessary) prior to its discharge to the Gl-ens Falls
POTW. Institutionaf controls wilf be imposed to limlt future use of the site; restrict-
Lhe movement of contamínated soí1s and use of contaminated groundwater; and inform
potential future site owners of the residual contaminaLion present in Lhe soils and
groundwater. As an added benefit, thís alternative, whil-e adequately protectíng human
healLh and the environment, wil-l- impose t.he least restricLions for re-development of the
siLe.

For tthe PretreatmenL P1ant, the final correcLive measure is to excavate those soils
conLaminated above "targ:et cleanup level-s" and redeposit them at the nearby Main Planl:
Site. The excavated areas would be then filled in with cfean soils. The deed
restrictions mentioned in the above paragraph wifl be placed on the use of groundwater and
on the use of the site in the unlikely event thaL soif cannot be removed down to "target
cleanup l-evels" .

1 ProLective of Human Health and the Environmenl:

All of the retained corrective measures afternat.ives would provide adequate
proLection of human heafth and the environment by eliminaLing, reducing, or
controlling exposure to contamination through treatmenL, engineeríng controls or
institutionaf controfs. The final- corrective measures for the Main Pfant Site
will curtaiJ- migration of contaminaLed groundwater off-site by collecting it at
the southern-most boundary for treatment prior to discharge. The permeable cap
norl-h and south of the railroad property, and the low permeabilit.y cap at the CAMU

will prevent exposure assocíated u/ith direct conLacL or particulate inhalation of
the soiÌ/wasLe mix underlying these pro'Lective covers. The covers will serve to
prevent migration of contamínated surfaciaf soil/waste material to the Hudson
River Lhrough runoff duríng sLorm events. Also, the CAMU once capped wí1l be
eliminaLed as a significant groundwater source of cont.aminatíon.
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Institutional controls will be implemented as part of the final correcLive
measures. Controls will limit the future use of the site and regulat.e
Lhe fuLure movement of the contaminated soil/waste and Lhe use of the contaminated
groundwater.

For the Pret reatment Plant, the final correct.ive measure, removal of contaminated
soils above Larget cleanup levels and re-deposition at Lhe Main Plant Site) wifl
be proLective of human health and the environment. The final correcLive measures
at Lhe Main Pl-anL Site for these re-deposited soifs will proLecL human heafth and
prevent rel-eases into the environment. At the Pretreatment Plant monitoring of
the groundwater/ along with restrictions on its use, will protect human health and
the environment. If levefs of groundwater contamination íncrease, the initiation
of correcLive measures will be evaluaLed.

Attainment of Media Cleanup Standards

The only retained corrective measure technologies having the poLentíal to achieve
soil/waste decontamination cleanup standards (i.e., targeL cleanup levels) are
vapor extraction and excavaLion. However, vapor extraclion is limit.ed to removing
only volatile organic constituents. It wil-1 not lower non-volat.ile contamination
levels attributabl-e Lo inorganic metals and certain semí-volatile organic
compounds wíth fow vapor pressures. Achieving cleanup standards for non-volatife
constituents woul-d involve excavation,

Vapor exLraction technology is not practícal given the heterogeneous nature of the
contamination existíng in areas containing volatile contaminants. Lowering the
residuaf fevels of vol-atil-e org'anics to their respective decontamination cl-eanup
sLandards at these isofaLed areas (i.e., the south waste pile, incíneration area/
and in the vicinity of Building 56) would still leave these areas contaminaLed
with non-volatife organic and inorganic constituents above their decontamination
cleanup standards. fn order to achieve full decontamination of the soil/waste
mixture excavation and transporL off-site would be necessary. However, such a
removaf action woul-d only serve to create decontamj-nated isl-ands surrounded by
contamination. CreaLing these small "clean islands" is noL cost effective nor
does it offer a significant benefit. The remaining soil/waste contamínation
residing in the vicinity of Lhe "clean islands" would still dictate the future use
of the decontaminated areas, and woufd require appropriate remediation to mitígate
risks from exposure.

Meeting cleanup standards in the soil/waste mixture by excavaLion and off-site
transport eiLher in isolated smalf areas of the site or in larger areas such as
the areas north or south of the railroad property is considered costly and
impracticable. Potential heafth risks from exposure to Lhe remaíning soil/waste
conLaminaLion can be adequately addressed by more pragmatic remediaf solutions
such as the proposed corrective measures alLernat.ive. This alternat.ive will
efiminate the heal-Lh risks associated with direct exposure (i.e., direct
ingesLion, dermal contact) and with particuJ-ate inhal-aLion of any soil/waste
conLaminaLion remaining at the site. The installation of a low permeabiliLy cap
over Lhe CAMU will serve to cut-off future releases to Lhe groundwater from this
signíficant sor-lrce. Areas where a permeable cap will be placed can also benefit
by having these areas more accessible for future redevelopment. This more porous
cap placed over areas with lower residual- conLaminaLion, buL sLil-l having some
propensity 1,o leach wíIl- al-low continued flushing of the contaminat.ion with
subsequent col-l,ecLion by the downgradient collection systems.

There are no short-t.erm sofutíons for achieving groundwater cleanup standards.
in-sítu technology exists that will alfow the removal of inorganic meLal-s or
chlorinated organics. However, cuLting off t.he most significant source, i.e.,

No
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CAMU, and allowing Lhe contaminants to ffush out from the aquifers does offer the
potenLiaÌ for achieving groundwater cleanup standards in the future.

For the Pretreatment Plant soil-s, í1. is possible Lo atLain media cleanup sLandards
by excavation of those soils above Lhe standard and re-depositing them at Lhe Main
PÌant Site. Since the groundwaLer contamination is slightly above media
standards, it is possibfe Lhat, after removal of contaminaLed soils, the natural
flushing wíf1 eventually lower contamination to groundwat.er cleanup standards.

Controlfinq the Sources of Releases

Vapor extracLion and stabilizaLion/solidífication are treatment technologies
having Lhe potentiaf to conLrol sources of releases to the groundwater pathway.
Application of the former technology ís considered suitable for conLrolling
releases of only volatile organic constituent.s. The fatter technology is
effective in control-ling releases of inorganic constituents. However, neither
technology al-one can conLrol particulate rel-eases, runoff or surfacial- soif
contaminaLion, or prevent. direct. exposure without the addition of an appropriate
cover.

Capping is considered appropriate for controlling source rel-eases of particuJ-aLe
maLLer through the air pathway and runoff of surfacial soil- contamination.
However, the low permeability cap is also effective in controlling releases of all
contaminants through the groundwater pathv/ay. This Lype of cap can isolate Lhe
soiJ./waste mixt.ure remaining in significantly contaminated areas from
precipiLaLion, thereby precluding the generation of l-eachate. It is contaminated
leachate migrating down to the underlying aquifers that becomes the true source
for ground\,,/ater contamination.

Although the permeable cap provides adequate exposure control for direct contact,
runoff contamination and refeases Lo the air paLhway, it wÍIl not be effective for
controffing the generation of feachat.e. Its use is limiLed Lo areas where
leachate generation is not expected or where conLaminated groundwaber plume
management wilÌ be implemented and flushing residuaf contaminants from less
significant sources is a viabl-e al-Lernative.

Compliance with WasLe Manaqement Standards

Afl the retained soil/wasLe and ground\,/ater afLernat.íves that g'enerate waste
streams woufd comply with prevailing solid wasLe manag'ement standards. Also, the
closure of the CAMU by a fow permeability cap would meet applicable closure
requirements seL forLh in state in federal RCRÀ regulations for hazardous wasLe
Iand disposal. Contaminated groundwater colfected by extraction wefls and/or
french drains would be treated (as necessary) Lo meeL appropriate discharge
limitations and discharge Lo the Gfens Falls POTW. AÌso, organic emissions from
vapor extracLion would be required to meet state air quality based emission
standards .

B. Remedy Sefection Decision FacLors

The following five selection decision factors are used Lo sel-ect the proposed
corrective measures alternaLive which will provide t-he gireatest protection for
human heafth and Lhe environment with the feast risk and lowest incrementaf
cost:

Lon irre¿e.ç,g

(a) Soil/wasLe material: Wit-h Lhe proper long t.erm maintenance, capping,
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vapor extraction/ and sofidifìcatlon/stabilizaLion will provide
adequate reliabifit.y and effectiveness. Vapor extraction woul-d
involve mechanical equipment and be considered more complex and
require a greatrer degree of maintenance. Excavation of contaminated
soils aL the Pretreatment Plant will eliminate any concern of long
term reÌiability and effectiveness since afl of the soil-s above the
media cleanup standards wí11 have been removed.

(b) Groundwater: The two primary groundwater Lechnologies; the french drain
and extraction wells, wit.h proper maintenance wilI also provide adequate
reliability and effectiveness. Due Lo its greater compJ-exiLy, the
extraction well system would require a greaLer degree of maintenance.
However, this is the technology that. wil-l- mosL likely be requíred to
intercept the deeper bedrock aquifers since Lhe use of french drains is
limited t-o shalfower applications.

2. Reduction of Toxicitv, Mobility or Volume of Wastes

(a) Soil/waste material: The retained primary Lechnologies,. impermeable
capping and stabilízaLíon/solidification can reduce the mobility of
the wastes by limiting leachate generat.ion during precipitation
events. They wíll not reduce the toxicíLy or volume of t.he wastes
fike soil vapor exLraction. StabifizaLion/ solidification of the
waste, due to the addition of the stabilizing agent could increase
the vofume of waste up to fifty percent. The vapor extraction is
limited Lo reducing only vol-atile contamínation, and not the non-
volatile constiLuenLs al-so mÍxed-in with the volatile soil/waste
material. For the Pretreatment Plant, the excavation alternative
reduces the vo]ume of waste (contaminated soil-); however, this vo]ume
is transferred to the Main Pfant Site.

(b) Ground\^/ater: The downgradient groundwater technolog:ies wiff reduce
the mobility of the waste in the groundwater at the Main Pfant Site
by preventing off-site migration. The upgradient cofl-ection system
would not collect existing contaminated groundwater at the site and
only reduce future mobility of contamination in the overburden.

3. Short-term Effectiveness

(a) Soil/Waste Material: The facility has estimated that to solidify/
stabil-ize the waste at the Main Plant SiLe would Lake forty-five
monLhs. This extended perÍod of tÍme is partially due Lo the pilot
sLudies Lhat woufd be necessary to sefect the proper stabilizing
agent.s and due to the large vofume of soil/waste to be processed.
Soil vapor extraction system would need to operates for several years
before results are achieved. The time esLimated for capping is
thirteen months. Due Lo Lhe shorter implementat.ion t.ime, capping
woufd sLart protecting human health and the environment approximately
t.wo and one haff years sooner.

fn addition, due to the in-situ naLure of cappíng (the wastes are
left in place) , the risk Lo workers and the community are less.
Since the wasLe are not handled, as is required during stabilizal,ion/
solidificaLion or redeposition, there is l-ess chance of release Lo
the environment.

For the PreLreatment Plant, the facility esLimates LhaL each of l,he
alLernal-íves woufd tâke one month of field work wit.h six months of
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pre-consl-ruction actìvities for a Lolraf of seven mont.hs. There is
l-ess rísk t.o the workers and community with capping. Additional risk
would be incurred with excavation and re-deposition at. the Main Plant
Sj-t.e due to Lhe addiLionaÌ handling and transporLaLion.

(b) Groundwater: The Lime frames for impÌementing the Main Plant Site
groundwater technol-ogies are afmost. the same,. ten mont.hs for the
french drain and efeven t.o thirteen months for the ext.raction wells

4. Impfementabilítv

(a) Soil/t'laste Material: Capping the site is simpler and easier to
implement than st.abilizaLion/solidificat.ion or vapor extract.ion.
For capping, al-l of ,the work would be done aL the surface; t.here
woufd not be the need for eit.her laboratory or fiel-d testing to
determine the effectiveness of the treatment alternat.ives. If
problems were noted, repair of the cap could be easÍly
accompÌíshed. If problems developed with the stabífized soil/
waste/ iL would need to be reworked to achieve performance
criteria.

At the Pretreatment. Pl-ant, excavation and re-deposition at the
Main Plant. SiLe is easily implementable. Standard earth moving
equipment could be used Lo excavate and transport the contaminaLed
soils. The depth of excavation would be shallow and woul-d not
pose a threat to the workers. The distance to transport the soif
for re-depositíon woufd be approximately one-haff mile.

(b) The installation of a downgradient french drains and extraction
wells is necessary to prevent. continued releases from t.he site.
The french drain is the preferred technology for the overburden
aquifer since it is more reliabfe and easíer t.o operate than
groundwater extraction wel1s. Due to the depth required to
intercept flow of contaminated groundv¿ater in the deeper bedrock
aquifers, it is like1y that. groundwater extraction wel-Is wil-l- have
to be installed. A french drain has depth limitat.ions especially
on this site due to the cl-oseness of the Hudson River. Due to the
complex nature of pumps, their associated controfs and the
necessit.y of a groundwater stripping and treatment system it is
1ike1y that in addition to daily staffing, control sysLems
(including remote alarms) be installed to alIow automatic
operation and response to mechanicaf failure. In addition,
routine mechanical repairs and purchase of water treatment
chemicals would be requíred.

The french drain, the preferred technology for remediat.ing the
overburden aquifer, is a passive groundwater collection sysLem,
that if not operated by gravity, would only require a simple pump
to transport the collected wat.er to the existing facility pump
stat ion .

5. Costs For Retained Corrective Measure Technoloqy Alternatives

CqrrecEive Measures AlEe-ånatives For Soifll{este

The facility has estimated the following costs for each of Lhe retained
aÌternativês:
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AIt.ernat. ive SWMU Present Worth Cost

CAMU

2 Capping (Iow permeability) $ t,408,OOO

3 Capping (low permeabilit.y) with soil
vapor extraction

1, 719, 000

4 Stabilization/solidificatíon and on-sit.e
redeposition with low permeability cap

7 , O52,000

Area North of Railroad Property

2 (a) Capping (permeable cover) 2,142,000

3 Stabílization,/sotidif icat.ion and on- site
redeposition with a permeable cover

27 ,482,000

Area South of Raifroad Property

2 (a) Capping (permeable cover) 3, 151, 000

3 Capping (permeable cover) with
excavat.ion of Buílding 56 Area
soil/wast.e and redeposition in the CAMU

3,383,000

4 Capping (permeable cover) with soil
vapor stripping of Building 56 Area,
soiÌ/waste placed in the CAlviU

3,383,000

E Stabilization/solidif ication and on- sit.e
redeposition with a permeable cover.

32 ,524 ,000

Pretreatment Plant

2 (a) Capping (permeable, soil-vegetative
cover)

231,000

2 (b) Capping (permeable, asphalt cover) 249 ,000

3 Excavation and re-deposition at Main
Pfant Site (with capping)

1_24 , 000

4 Excavation with stabiliza:Lton/
sol-idification and re-deposition at Main
Plant Site

l-99,000

Corrective Measures Alternatives For Groundwater

Al ternat ive Description Cost

Upgradient collection system $ 9,s43,400

3 Downgradient colfection from bedrock,
pretreatment on-site and discharge Lo cfens Fafls
Treatment Plant

14, 052, 000

4 Downgradient collectíon from overburden and
bedrock aquifers, pretreatment or sit.e discharge
t.o Glens Falfs Treatment Plant

1_7,141_,000 to
18, 105, 000
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* Stabilization/solidífication of t he PreLreatmenL Pl-ant soil-s would only be consídered if
this technology was selected for the SWMUS at the Main Plant Site.

VIf Summarv Determinations

In summary, a permeable cover for Lhe areas north and south of the railroad property
with a downgradient cofl-ection system collecLing bobh overburden and bedrock
contaminated groundwater is Lhe final correcLive measure. Despite its higher cost,
thís option was chosen because, whil-e providj-ng protection of human health and the
environment, it also allows for simpler and l-ess costly redevelopment of the site.
Shoufd redevelopment occur, there will be no l-ow permeability cap complicatíng the
installation and repair of underground utril-ities or the construction of new on-site
strlrctures. Institutional- conLrols will be imposed Lo restrict the site usage;
control future contaminaLed soil- removal and groundwater usage,' and make future owners
aware of the residual- cont.amination.

For the CAMU, the final corrective measure is capping with a low permeability cap.
Since this unit is undergoing closure as a RCRÀ fand disposal unit, certain
restrictions apply to its method of cfosure. The low permeability cap, while
providingi adequate protection t.o human heal-th and the environment, also satisfies the
legal requírements for cfosure.

Capping, either low-permeability, or permeabl-e is a less complex technology, Lhat can
be implemented in a reasonabfe time frame, using readily available materiafs. With
proper maintenance, this afternative will last indefinitely. The downgradient
groundwater interception system, although more complex, with the proper operation and
maintenance, will- provide protection as long as required.

For Lhe Pretreatment Pfant, excavation of those soils above the target cleanup levels,
and re-deposition at Lhe Main Plant SÍte is the finaf correcLive measure. This re-
deposited soíl would be covered by the cap (either in the CAlvlU, or elsewhere on site)
which is the final remedy for the Main Pfant Site. Remova] of the contaminated soils
from the Pretreatment Pl-ant and re-deposiLion at the Main Pl-ant Síte ís the only
option that will alfow cleanup standards to be met, ís the feast costly option, is
permanent, can be implemented in the same time frame as the other al-ternatives and
uses readily available equipment.

For those portions of the industrial se\der which are to be decommíssioned, the final
corrective measure is to plug the se\trer lateral-s and fill the manhol-es with sand or
gravel. This is a straightforward technology which can be easily implemented using
readily available materials and wifl l-ast indefinitely.
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