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APPENDIX A

HUDSON RIVER PCBs SUPERFUND SITE
NEW YORK
PRELIMINARY WETLANDS ASSESSMENT

The sediments and water in the Hudson River are contaminated with polychlorinated biphenyls
(PCBs) from discharges originating from two Genera Electric Company (GE) capacitor
manufecturing plants. The Hudson River PCBs Supefund Ste extends nearly 200 river miles
from Hudson Fdls to the Baitery in New York City. Many PCBs reman concentrated in hot
gpots in the sediments of the Upper Hudson River portion of the Site, an approximately 40-mile
reach of the river from Hudson Fals to Troy that traverses Washington, Saratoga, Albany, and
Renssdaer Counties. The sdlected remedy involves sediment of the Upper Hudson River and this
portion of the river isthe focus of this assessment.

Both federd and date freshwater wetlands exist throughout the Upper Hudson region. Aress
adjacent to the Upper Hudson River include forested shoreline wetlands, trandtiond uplands,
and vegetated backwaters (emergent marsh and scrub-shrub wetlands). The Nationd Wetlands
Inventory (NWI) maps and the New York State Depatment of Environmental Conservation
(NYSDEC) freshwater wetlands maps delimit the wetlands adong the Upper Hudson River. Also,
mapping prepared for GE depicts the locations of submerged aguatic vegetation (SAV) in the
subject reach.

Description of the Selected Remedy

The remedid action objectives (RAOs) edtablished for the Hudson River PCBs Superfund Ste
areto:

Reduce the cancer risks and non-cancer hedlth hazards for people egting fish from
the Hudson River by reducing the concentration of PCBsin fish.

Reduce the risks to ecologica receptors by reducing the concentration of PCBs in
fish.

Reduce PCB leves in sediments to reduce concentrations in river (surface) water
that are above applicable or relevant and appropriate requirements (ARARS).

Reduce the inventory (mass) of PCBs in sediments tha ae or may be
bicavailable.

Minimize the long-term downstream transport of PCBsin theriver.

Because certain wetlands and SAV communities dong the Upper Hudson are contaminated by
PCBs, they must be included in the areas to be dredged. There is no practicable aternative that
exigs other than remediation of those wetlands and SAV communities.

As documented in the Record of Decision for the Hudson River PCBs Superfund Site, the mgor
components of the selected remedy comprise the following:
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Remova of sediments based primarily on a mass per unit area (MPA) standard of
3 gm 2 Tri+ PCBS' or greater (spproximaidy 156 million cubic yards of
sediments) from River Section 1 (former Fort Edward Dam to Thompson Idand
Dam).
Removal of sediments based primaily on an MPA of 10 g/m ? Tri+ PCBs or
greater (gpproximately 0.58 million cubic yards of sediments) from River Section
2 (below Thomson Idand Dam to Northumberland Dam).
Remova of sdected sediments with high concentrations of PCBs and high
erosona potential (NYSDEC hot spots 36, 37, and the southern portion of 39)
(approximately 051 million cubic yads) from River Section 3 (bdow
Northumberland Dam to Federal Dam & Troy).
Dredging of the navigation channel, as necessary, to implement the remedy and to
avoid hindering cand treffic during implementation. Approximately 341,000
cubic yards of sediments will be removed from the navigation channd (included
in volume estimates in the preceding three components, above).
Remova of dl PCB-contaminated sediments within aress targeted for
remediation, with an anticipated residua of agpproximately 1 mgkg Tri+ PCBs
(prior to backfilling).
A phased gpproach whereby remedia dredging will occur at a reduced rate during
the firda year of dredging. This will dlow comparison of operaions with pre-
edtablished peformance criteria and evduation of necessary adjusments to
dredging operations in the succeeding phase or to the criteria
Backfill of dredged areas with approximately one foot of clean materid to isolate
resdud PCB contamination and to expedite habitat recovery, where gppropriate.
Use of rall or barge for transportation of clean backfill materids within the Upper
Hudson River area.
Monitored natural atenuation (MNA) of PCB contamination that remains in the
dredging residud and in unremediated areas in theriver.
Use of environmenta dredging techniques that will minimize and control
resugpengon of sediments during dredging.
Trangport of dredged sediments via bage or pipdine to sediment
processing/trander facility(ies) for dewatering and stabilization.
Ral (or possbly barge) transport of dewatered, Stabilized sediments to the
gopropriate licensed off-gte landfill(s) for disposd. If a beneficid use of some
portion of the dredged materid is aranged, then an appropriate transportation
method will be determined (rall, truck, or barge).
Monitoring of fish, water, and sediment to determine when remediation gods are
reached.

- Implementation (or modification) of agppropriate inditutiona controls such as fish
consumption advisories and fishing redrictions by the respongble authorities,
until rlevant remediation goals are met.

The sdected remedy is expected to remove a total of 2.65 million cubic yards of contaminated
sediment containing approximately 70,000 kg (about 150,000 Ibs) of totd PCBs from the Upper
Hudson River. Remedid dredging will be conducted in two phases. The firs phase will be

1 “Tri+ PCBs’ are PCB molecules with three or more chlorine atoms.
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cealy and fully defined during the fird year of desgn. The firg phase will be the firg
condruction season of remedid dredging. The dredging during that year will be implemented
initidly a less than full scde operation. It will incdude an extensve monitoring program of al
operations, whereby monitoring data will be compared to performance criteria developed during
the remediad design in consultation with the dtate, other natural resource trustees, and the public.
Performance criteria will address (but may not be limited to) resuspension rates during dredging,
production rates, resduds after dredging, or dredging with backfill as appropriate, and
community impects (e.g., hoise, ar quality, odor, navigation).

The information and experience gained during the firs phase of dredging will be used to
evduae and determine compliance with the performance criteria. Further, the data gathered will
enable EPA to determine whether adjusiments are needed to operations in the succeeding phase
of dredging, or if performance criteria or the remedy as a whole needs to be reevauated. EPA
will make the data, as well as its find report evaduating the work with respect to the performance
criteria, available to the public.

EPA has not yet determined the locations of sediment processing/transfer facility(ies) necessary
to implement the selected remedy. For purposes of the Feashbility Study, example locations were
identified from an initid lig of candidate Stes based on screening-leve fidd observations thet
conddered potentid facility locations from an engineering perspective. In the Feashbility Study,
it was necessary to assume the locations of sediment processng/trander facility(ies) in order to
develop conceptud engineering plans, andyze equipment requirements, and develop cost
edimates for the remedid dternatives. For this purpose, two example locations were identified,
one a the northern end of the project area in the vicinity of the Old Moreau Landfill, and one at
the southern end of the project area near the Port of Albany. Each of these example locations
meets many of the desred engineering characteristics for such a facility to support the remedid
work and is representative of reasonable assumptions with regard to distance from the dredging
work and cost. Other locations, both within the Upper Hudson River vadley and father
downstream, are possible.

EPA will not determine the actud facility location(s) until after the Agency performs additiond
andyses, holds a public comment period on proposed locations, and considers public input in the
find dting decison. Thus dl information provided in this prdiminary wetlands assessment
reaive to potentiad impects of the sediment processng/trandfer fadlity(ies) on the environment
should be consdered representative and illudrative. Further specific assessment of and, as
necessary, mitigation of, potentia impacts will be addressed during design.

After condruction is completed, the sdected remedy relies on inditutiond controls such as fish
consumption advisories and fishing redrictions (athough perhgps in a modified form) and MNA
for resdua PCBs in dredged areas and the unremediated areas until the RAOs are achieved. A
review of dte conditions would be conducted a five-year intervas (after remediation), as
required by the Comprehensve Environmental Response, Compensation, and Liability Act
(CERCLA).

A separate source control action near its Hudson Fals plant is to be implemented by Ge under
an adminigrative order issued by NYSDEC, in order to address the continuing discharge of
PCBs from that facility.
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Effects of Selected Remedy on Wetlands

The sdected remedy is protective of human hedth and the environment. Risk is reduced through
remova of PCB-contaminated sediment in the river, followed by MNA. A principd benefit of
EPA's sdected remedy will be removd of a condderable sediment-bound contaminant mass
from the river. PCB-contaminated sediments removed from the Upper Hudson River no longer
will function as a source of contamination of Hudson River wetlands and SAV communities. As
removal work proceeds, the mass of PCBs avalable for transport during flood events into
wetlands bordering the river will diminish. In this context, the sdected remedy will have a
ggnificat pogtive effect, especidly during flood events when the potentid for sediment
resuspenson is greatest. Further, remova of PCB-contaminated sediments from the river will
greatly reduce the risk to ecological receptors resdent in Hudson River wetlands and in SAV
communities.

Based on andyss of NWI and NYSDEC wetlands mapping, approximately 1,460 acres of
wetlands occur in or contiguous to the Upper Hudson River. Forested wetlands predominate,
with emergent herbaceous wetlands, scrub-shrub wetlands, farmed wetlands, and mudflats aso
present. In addition, andysis of the GE SAV mapping indicates that an estimated 1,220 acres of
SAV occur in or contiguous to the Upper Hudson River.

Excavation of sediments located in the Hudson River will occur with implementation of the
sdected remedy, potentidly resulting in temporary, locdized disturbance to the wetlands and
SAV. Approximatey 2.65 million cubic yards of PCB-contaminated sediment will be excavated.
EPA proposss to place condderable fill in the river as a follow-up activity to dredging
operations. On average, an edimated 35 feat of sediments will be removed from in-river
dredging locetions, only 1 foot of backfill will be placed in non-channd (shod) aress. This will
result in an average 2.5-foot net lowering of the river bottom eevation of in-river remediaion
aess, incuding exiding SAV beds dfter dredging and beckfilling. Remediation aess
comprising emergent wetlands will be backfilled to pre-remediation grades.

Comparison of the wetland locations to anticipated locations of dredging operations (the exact
locations to be dredged will be determined during remedid design) indicates that no wetlands
will be directly impacted by remediaion activities, dthough the proposed operations will occur
in locations contiguous to approximately 129 acres of wetlands. Such contiguous wetlands are
Stuated adjacent to or near proposed dredging locations, but will not be dredged or backfilled
under the selected remedy.

The approximately 129 acres of wetlands contiguous to proposed dredging locations comprise
primarily forested (99 acres) and forested/scrub-shrub (25 acres) wetlands. An estimated 3 acres
of scrub-shrub wetlands and 2 acres of emergent herbaceous wetlands aso are located
contiguous to proposed dredging locations.

Thee edimates ae gpproximations of the anticipated wetland impacts only, as severd
inaccuracies are inherent in the impact assessment methodology used, specificaly:
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NWI and NYSDEC wetlands maps show only the generd configuration, location,
and type of wetlands found within a given area of coverage. Because the maps are
limited in precison by ther scde and the identification method used, the
boundaries of wetlands may need to be more precisdy determined in the field.

NYSDEC wetlands maps delimit only freshwater wetlands that are 12.4 acres in
gze or lager, and those smdler wetlands that are of unusua loca importance
(NYSDEC, 1986). Therefore, some Upper Hudson River wetlands that are
gndler than 124 acres and are not of unusua locd importance may not be

mapped.

Subgtantial  differences in scae occur between NWI maps, NYSDEC freshwater
wetlands maps, the remediation plans, and other sources of mapped data, resulting
in inaccuracies in overlaying the various data sources.

Mapped data was not fied-verified for this anadyss (dthough fidd deinegtion of
habitats will be undertaken during remedid design).

To define the extent of wetlands in the remediation area and to enable the avoidance or
minimization of impacts to contiguous wetlands, wetlands in and contiguous to the remediation
areawill be fidd-delineated during remedid design.

Based on comparison of the GE SAV maps and the proposed locations of dredging operations,
an estimated 177 acres of SAV will be directly impacted by dredging. An additiona 46 acres of
SAV are contiguous to areas proposed for dredging.

River modification by dredging and beckfilling will result in changes to the sediment supply and
channel morphology, which in tun may lead to rivelbed and riverbank eroson and
sedimentation. The resulting ingability could further impact wetlands and SAV. In addition, the
resugpenson of sediments during dredging and backfilling could indirectly impact SAV
communities by reducing light penetration through the waer column, thereby potentidly
impacting SAV growth and reproduction. However, if ggnificant riverbed and river bank
ingtability or sediment resuspenson were to occur during or following remediation, such effects
will be temporary and locdlized, dthough their actua duration and extent cannot be predicted
accurately.

Another aspect of the sdected remedy that potentidly could impact wetlands is congtruction of
sediment processing/trandfer facility(ies), particulaly a new whaf or dock to faclitate unloading
sediment-laden barges. EPA would prefer to construct these operations at locations where wharf
fecilities dready exist. However, in the event that is not possble, a whaf will need to be
congtructed a the river's edge to recelve loaded barges. The discharge of water from the
fecility(ies) will comply with dl subgtantive state and federd requirements.

Since the sediment processing/transfer facility(ies) Ste(s) have not been sdected at this Sage, it
would be speculative to proceed further with assessng the impacts of their congruction or
operation on wetlands. Wetlands on the potentid dtes of the sediment processng/transfer
facility(ies) will be assessed during remedia design and considered in the Siting process.
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Description of the Alternatives Considered and Their Effects on Wetlands and SAV

In addition to the selected remedy (designated REM 3/10/Sdlect - Remova followed by MNA,
with Upsiream Source Control), the following four remedia dternatives were consdered in the
December 2000 Feasibility Study:

No Action (no Upstream Source Control) — The No Action Alterndtive consss
of refraining from the active gpplication of any remediation technology to Upper
Hudson River sediments and does not assume any source control action near the
GE Hudson Fdls plant, any adminidrative actions, nor any monitoring. A review
of dte conditions would be conducted a five-year intervas, as required by
CERCLA.

Monitored Natural Attenuation (MNA) with Upstream Source Control — The
MNA Alternative relies on naturdly occurring atenuation processes to reduce the
concentrations of PCBs in the Upper Hudson River sediments and surface water,
and assumes a separate source control action near the GE Hudson Fals plant.
Long-term monitoring would be conducted in sediments, in the water column, and
in fish to confirm that contaminant reduction is occurring and that the reduction is
achieving RAOs. Inditutiond controls would be implemented as long-term
control measures as pat of the MNA Alternaiive. A review of dte conditions
would be conducted at five-year intervas, asrequired by CERCLA.

CAP-3/10/Select - Capping, with Removal to Accommodate Cap, followed by
MNA, with Upstream Source Control — This dternative includes remediation
by capping (after remova of more than 1.73 million cubic yards, in areas tha
either cannot be capped [navigation channds] or that require sediment remova to
dlow for placement of the cap) of sediments with an MPA of 3 g/in? PCBs or
gredter in River Section 1, sediments with an MPA of 10 g/n? PCBs or grester in
River Section 2, and sdected sediments within high concentration PCB target
aress in River Section 3 (NYSDEC hot spots 36, 37, and the southern portion of
39). This dternative dso includes sediment remova in the navigation channd as
necessary to dlow for implementation of the remediation and dlow normd boat
traffic during remediation. This aternative assumes a sgparate source control
action ner the GE Hudson Fdls plant. After congruction is completed, this
dternative rdlies on MNA and on inditutiond controls such as fish consumption
advisories and fishing redrictions until the RAOs are achieved. This dternative
may aso require redrictions on activities that could compromise the integrity of
the cap. A review of dte conditions would be conducted a five-year intervals, as
required by CERCLA.

REM -0/0/3 - Removal followed by MNA with Upstream Source Control —
This dterndive includes full section remediation by remova in River Sections 1
and 2, and remova of sediments with an MPA of 3 g/n? PCBs or greater in River
Section 3. This dterndive dso includes sediment remova in the navigation
channd as necessry to dlow for the implementation of the remediation. The
volume of sediments that would be removed under this dternative is estimated to
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be 3.82 million cubic yards, which is estimated to contain more than 84,000 kg
(185,000 Ibs) of totd PCBs. This dternative assumes a separate source control
action near the GE Hudson Fdls plant. After congruction is completed, this
dternative rdlies on MNA and on inditutiond controls such as fish consumption
advisories and fishing redrictions until the RAOs are achieved. A review of dSte
conditions would be conducted at five-year intervas, as required by CERCLA.

The No Action Alternative and the MNA Alternative do not entail excavation of contaminated
sediments. The former does not include any physica remedid measures, and the latter relies on
natura atenuation and a separae source control action only. Under both dternatives,
contamination currently in the Upper Hudson River sediments would remain in place and reman
a potential source for contamination of Hudson River wetland and SAV ecological communities.
The No Action Alternative would not be protective of human hedth and the Hudson River
environment. Although the MNA Alternative would include a separate source control action, it
would not mitigate the ongoing negative effect the contaminated sediments are having on the
wetland and SAV communities

Implementation of the sdected remedy, the CAP-3/10/Sdect Alternative, or the REM-0/0/3
Alternative would entall excavation of Upper Hudson River sediments resulting in temporary
disgurbance to wetlands and SAV communities. Approximady 1.73 million and 3.82 million
cubic yards of PCB-contaminated sediment would be excavated under the CAP-3/10/Select and
REM-0/0/3 Alternatives, respectively. CAP-3/10/Sdect dso would entall the capping of 207
acres of contaminated sediments. Like the sdected remedy, the CAP-3/10/Sdlect and REM-0/0/3
Alternatives, by removing PCB-contaminated sediments from the Upper Hudson River, would
be protective of human hedlth, the wetlands, and SAV communities.

EPA has determined that there is no practicable dternative that is protective of the environment
that would not result in excavaion of PCB-contaminated sediments. Implementation of the
sdected remedy will greatly reduce the levels of PCB contamination in Hudson River sediments,
and will result in subgtantia reductions in human health and ecologicd risks a the Site.

Measures to Mitigate Potential Harm to Wetlands and SAV if there is No Practicable
Alternativeto Locating in or Affecting Wetlandsand SAV

The following mitigation measures will be undertaken to reduce potentid impacts wetlands and
SAV communities:

EPA will employ measures to control resuspension and downstream migration of
PCBs during remediation, including sediment bariers (e.g., dlt curtans) and
operationa controls, in order to minimize potentiad impacts to wetlands and SAV
communities from resuspended PCB-laden sediments.

At times when high winds or drong river currents impede maintenance of
adequate control, in-river operations, paticulally dredging, will be temporarily
hdted until the river returns to more typicd discharge levels. Should it prove
necessary to hat work because of high river flows, the dredges, barges, and other
inriver  equipment will be secured ether a sediment processng/transfer
facility(ies) or a mooring points congtructed a suitable locationsin theriver.
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A habitat replacement program will be implemented in an adgptive management
framework to replace SAV communities, wetlands, and riverbank habitat. The
program will integrate implementation of habitat replacement actions, monitoring,
and evaudion to ensure the effectiveness of the habitat replacement actions and
the success of the overdl program relative to specified replacement objectives.
The replaced wetlands and SAV communities will be desgned to provide severd
functions and vaues <specificdly, wildlife habitat, flood control, and waeter
quaity improvement, a leves equivdent to those currently provided by the
exising communities

A shordine dabilization program will be implemented. The protection of the
shoreline can be achieved usng severd techniques, depending on the potentia for
eroson a a particular location. Protecting the shore by restoring the vegetation is
the preferred solution; however, bioengineering solutions or Sructural measures
such as rip-rap may be required a sdected locations to prevent further
degradation of the shoreline.

To define the extent of wetlands in the remediation area and to enable the
avoidance or minimization of impacts to contiguous wetlands, wetlands in and
contiguous to the remediation areawill be field ddinested during remediad design.

During remedid desgn, EPA will consder in detal the need to minimize
encroachments or impacts to wetlands in the vicnity of the sediment
processing/trandfer  facility(ies). A wetlands ddineation will be conducted to
determine the extent of wetlands so that impacts can be avoided or minimized
during the design of the sediment processing/trandfer facility(ies).

If it is determined tha there will be wetland impects resulting from the
congdruction and operdtion of the sediment processng/trandfer facility(ies) that
cannot be avoided or further minimized, compensatory wetland mitigation will be
implemented (as agreed upon by EPA, USACE, the federal trustees, and the
NYSDEC). The god of any compensatory mitigation will be to fully compensate
for (replace) wetland acreage and al functions and benefits lost as a result of the
congtruction and operation of the facility(ies).

Conclusion

The sediments in the Upper Hudson River reach are contaminated with PCBs at leves that are
harmful to human hedth and ecologicd receptors. The sdected remedy will result in excavetion
of these contaminated sediments usng environmental dredging, backfilling of some of the
dredged areas, and trangportation of the excavated sediments to off-site, permitted disposal
fadlities outsde the Hudson River valey. For some of the dredged sedimerts, a beneficid use
may be aranged (i.e.,, used for the manufacture of higher-value commercid products). Wetlands
and SAV communities impacted by remedidgion operations will be replaced through
implementation of a comprehensive habitat replacement program.
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EPA has determined that:

There is no practicable dternative to excavation of Upper Hudson River
sediments and the resulting impacts to wetlands and SAV communities.

Measures will be incorporated into the remedid design to reduce any temporary
impacts to wetlands and SAV communities during implementation of the remedy.
Long-term postive effects to the natural and beneficid vaue of wetlands and
SAV communities will result from implementation of the selected remedy.

Reference

New York State Department of Environmenta Conservation (NY SDEC). April 1986. New York
State Freshwater Wetlands Mapping, Technicd Methods Statement. Technical report, Divison
of Fish and Wildlife.

Appendix A -9

Responsiveness Summary Hudson River PCBs Site Record of Decision



This page left blank intentionally.

Appendix A - 10

Responsiveness Summary Hudson River PCBs Site Record of Decision



Appendices

Appendix B
HUDSON RIVER PCBs SUPERFUND SITE
NEW YORK
PRELIMINARY FLOODPLAINS ASSESSMENT

Responsiveness Summary Hudson River PCBs Site Record of Decision



APPENDIX B

HUDSON RIVER PCBs SUPERFUND SITE
NEW YORK
PRELIMINARY FLOODPLAINS ASSESSMENT

The sediments and water in the Hudson River are contaminated with polychlorinated biphenyls
(PCBs) from discharges originating from two Generd Electric Company (GE) capacitor
manufecturing plants. The Hudson River PCBs Superfund Ste extends nearly 200 river miles
from Hudson Fdls to the Baitery in New York City. Many PCBs reman concentrated in hot
gpots in the sediments of the Upper Hudson River portion of the dte, an gpproximately 40-mile
reach of the river in Washington, Saratoga, Albany, and Renssdaer Counties, from Hudson Fals
to Troy. The sdected remedy involves sediment of the Upper Hudson River and this portion of
the river is the focus of this assessmert.

The Nationa Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRMS) depict the
100-year floodplains for the Upper Hudson River and tributaries. The width of the 100-year
floodplain ranges from approximately 400 feet to over 5000 feet a places dong the Upper
Hudson River. The extent of the 500-year floodplain beyond the 100-year floodplain varies.
Where the topography is flat, the 500-year floodplain can extend severa hundred feet beyond the
boundary of the 100-year floodplain, whereas in areas where the floodplain is topographicaly
congtrained, the boundaries of the 100-year and 500-year floodplains may coincide.

Description of the Selected Remedy

The remedid action objectives (RAOs) edtablished for the Hudson River PCBs Superfund Ste
areto:

Reduce the cancer risks and non-cancer hedlth hazards for people egting fish from
the Hudson River by reducing the concentration of PCBsin fish.

Reduce the risks to ecologicd receptors by reducing the concentration of PCBs in
fish.

Reduce PCB levels in sediments to reduce concentrations in river (surface) water
that are above gpplicable or relevant and appropriate requirements (ARARS).

Reduce the inventory (mass) of PCBs in sediments tha ae or may be
bicavailable.

Minimize the long-term downstream transport of PCBsin theriver.

As documented in the Record of Decison for the Hudson River PCBs Superfund Site, the mgor
components of the salected remedy comprise the following:

Remova of sediments based primarily on a mass per unit area (MPA) standard of
3 gm 2 Tri+ PCBs' or grester (gpproximady 1.56 million cubic yards of

! “Tri+ PCBs’ are PCB molecules with three or more chlorine atoms.
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sediments) from River Section 1 (former Fort Edward Dam to Thompson Idand
Dam).
Remova of sediments based primaily on an MPA of 10 g/m 2 Tri+ PCBs or
greater (gpproximately 0.58 million cubic yards of sediments) from River Section
2 (below Thomson Idand Dam to Northumberland Dam).
Remova of sdected sediments with high concentrations of PCBs and high
erosond potentiad (New York State Department of Environmentad Conservation
[NYSDEC] hot spots 36, 37, and the southern portion of 39) (approximately 0.51
million cubic yards) from River Section 3 (beow Northumberland Dam to
Federd Dam at Troy).
Dredging of the navigation channe, as necessary, to implement the remedy and to
avoid hindering cand traffic during implementation. Approximately 341,000
cubic yards of sediments will be removed from the navigation channd (included
in volume estimates in the preceding three components, above).
Removad of dl PCB-contaminated sediments within areas targeted for
remediation, with an anticipated residud of agpproximady 1 mgkg Tri+ PCBs
(prior to backfilling).
A phasaed gpproach whereby remedid dredging will occur a a reduced rate during
the fird year of dredging. This will alow comparison of operations with pre-
edablished peformance criteria and evaluation of necessary adjustments to
dredging operations in the succeeding phase or to the criteria.
Backfill of dredged areas with approximately one foot of clean materid to isolate
resdual PCB contamination and to expedite habitat recovery, where gppropriate.
Use of ral or barge for trangportation of clean backfill materids within the Upper
Hudson River area.
Monitored Natura Attenuation (MNA) of PCB contamingtion that remains in the
dredging resdud and in unremediated areasin theriver.
Use of enironmenta dredging techniques that will minimize and control
resuspension of sediments during dredging.
Trangport of dredged sediments via barge or pipdine to  sediment
processing/transfer facility(ies) for dewatering and stabilization.
Ral (or possbly barge) transport of dewatered, dabilized sediments to the
appropriate licensed off-gte landfill(s) for disposa. If a beneficid use of some
portion of the dredged materia is arranged, then an appropriate transportation
method will be determined (rail, truck, or barge).
Monitoring of fish, water, and sediment to determine when Remediation Goals
are reached.

- Implementation (or modification) of gppropriate institutiond controls such as fish
consumption advisories and fishing redrictions by the responsble authorities,
until relevant remediation gods are met.

The sdected remedy is expected to remove a total of 2.65 million cubic yards of contaminated
sediment containing approximately 70,000 kg (about 150,000 Ibs) of tota PCBs from the Upper
Hudson River. Remedid dredging will be conducted in two phases. The firg phase will be the
fird condruction season of remedid dredging. The dredging during that year will be
implemented initidly a less then full scde operdtion. It will incude an extensve monitoring
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program of dl operations, whereby the monitoring data will be compared to performance criteria
developed during the remedid desgn in consultation with the dSate, other naturd resource
trusees, and the public. Peformance criteria will address (but may not be limited to)
resuspension rates during dredging, production rates, resduds after dredging or dredging with
backfill as appropriate, and community impects (e.g., noise, air qudity, odor, navigation).

The information and experience gained during the firs phase of dredging will be used to
evduae and determine compliance with the performance criteria. Further, the data gathered will
enable EPA to determine whether adjustments are needed to operations in the succeeding phase
of dredging, or if performance criteria or the remedy as a whole need to be reevauated. EPA will
make the data, as well as its fina report evaluaing the work with respect to performance criteria,
available to the public.

EPA has not yet determined the locations of sediment processing/transfer facility(ies) necessary
to implement the sdected remedy. For purposes of the Feashility Study, example locations were
identified from an initid lig of candidate Stes based on screening-leve field observations which
conddered potentid facility locations from an engineering perspective. In the Feashbility Study,
it was necessary to assume the locations of sediment processing/transfer facility(ies) in order to
develop conceptud enginering plans, andyze equipment requirements, and develop cost
edimates for the remedid dternatives. For this purpose, two example locations were identified,
one a the northern end of the project area in the vicinity of the Old Moreau Landfill and one a
the southern end of the project area near the Port of Albany. Each of these example locations
meets many of the desred engineering characteristics for such a facility to support the remedid
work and is representative of reasonable assumptions with regard to distance from the dredging
work and cost. Other locations, both within the Upper Hudson River vdley and farther
downstream, are possible.

EPA will not determine the actud facility location(s) until after the Agency performs additiond
andyses, holds a public comment period on proposed locations, and considers public input in the
find dting decison. Thus, dl informaion provided in this prdiminary floodplan assessment
relative to potentid impacts of the sediment processng/trandfer facility(ies) on the environment
should be consdered representative and illudrative. Further specific assessment of and, as
necessary, mitigation of potential impacts will be addressed during design.

After condruction is completed, the sdlected remedy relies on inditutiond controls, such as fish
consumption advisories and fishing redrictions (dthough perhaps in a modified form), and MNA
for residua PCBs in dredged areas and the unremediated areas until the RAOs are achieved. A
review of dte conditions would be conducted a five-year intervas (after remediation), as
required by the Comprehensve Environmental Response, Compensation, and Liability Act
(CERCLA).

A separate source control action near its Hudson Fdls plant is to be implemented by GE under
an adminigrative order issued by NYSDEC, in order to address the continuing discharge of
PCBs from thet facility.
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Effects of Selected Remedy on Floodplains

The odected remedy is protective of human hedth and the Hudson River floodplain
environment. Risk is reduced through remova of PCB-contaminated sediment, followed by
MNA. A principa benefit of EPA's sdlected remedy will be removd of a consderable sediment-
bound contaminant mass from the river. PCB-contaminated sediments removed from the Upper
Hudson River no longer will function as a potentiad source of contamination of the Hudson River
floodplan environment. As remova work proceeds, the mass of PCBs avalable to be
trangported during flood events into the floodplains will diminish. In this context, the sdected
remedy will have a dgnificant postive effect, especidly during flood events when the potentid
for sediment resuspenson is greastest. Further, remova of PCB-contaminated sediments will
greatly reduce the risk to ecologica receptors resdent in the Hudson River floodplain.

Excavaion of sediments located in the Upper Hudson River will occur with implementation of
the sdected remedy, potentidly resulting in temporary, locdized disturbance to the floodplain.
Approximatdy 2.65 million cubic yards of PCB-contaminated sediment will be excavated. EPA
proposes to place congderable fill in the river as a follow-up activity to dredging operaions. On
average, an edimated 3.5 feet of sediments will be removed from in-river dredging locations,
only 1 foot of backfill will be placed in nonchannd (shod) aress. This will result in an average
2.5-foot net lowering of the river bottom eevation of in-river remediation areas after dredging
and backfilling.

Remediation areas comprisng emergent wetlands will be backfilled to pre-remediation grades.
The volume of fill materid will only be a fraction of that removed by the dredging operaions.
Dredged areas between the shoreline and water depths of 12 feet, excluding emergent wetlands,
will be partidly backfilled with an esimaed 0.8 million cubic yards of fill materid, to limit the
remobilization of resdud PCB contaminants and to expedite habitat recovery. Thus EPA will
remove consderably more maerid from the river bottom than it will place as fill. Furthermore,
in the context of the Hudson River being a series of impounded pools, backfilling, as proposed,
will not utilize the river's active storage capecity. For both these reasons, it is not expected that
backfilling will exacerbate conditions during flood events No permanent impact (podtive or
negative) to the capacity of the floodplain to carry flood flows will result from implementation of
the selected remedly.

River modification by dredging and backfilling will result in changes to the sediment supply and
channd morphology, which in tun may lead to rivelbed and riverbank eroson and
sedimentation. If dgnificant river bottom and bank ingtability were to occur during or following
remediation, such effects will be temporay and locdized, dthough their actud duration and
extent cannot be predicted accurately.

An aspect of the sdected remedy tha potentidly involves placement of fill in the river's
floodplain is condruction of sediment processng/trander facility(ies), paticulaly a new wharf
or dock to fadlitate unloading sediment-laden barges. It is likdy that the sediment
processing/transfer facility(ies) required for the remedy will need to be located in the floodplan,
given the need for the facility(ies) to have direct access to the river. EPA would prefer to
congruct these operations a locations where wharf facilities dready exis. However, in the event
that is not possble, a wharf will need to be congructed at the river's edge to receive loaded
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barges. One type of sructure that may be used is a pile-supported deck, which would involve
placement of little fill materid. However, the find sdection of wharf dructure will depend on
subsurface conditions at the trandfer site as well as on the loads the structure will need to carry.

The sediment processing/trandfer facility(ies) will be designed to treat the dredged materid on a
continuous basis. For the mechanica dredging option, a temporary staging area will be used to
handle the dabilized (i.e.,, mixed with Portland cement or other dabilizing agent) dredged
materid prior to transport of the stabilized materid to a ralcar loading area. For the hydraulic
dredging option, a covered surge tank will be provided for flow and concentration equdization.
The sediment processing/trandfer facility(ies) will not have any short-term or long-term storage
cgpability. The discharge of water from the sediment processngtranster facility(ies) will comply
with dl subgtantive state and federa requirements.

Since the sediment processing/transfer facility dte(s) have not been sdected a this dage, it
would be speculative to proceed further with assessng the impacts of their condruction or
operation on floodplains. EPA is aware of the need to minimize encroachments or impacts within
floodplains and will consder the matter in detail during remedia design.

Description of the Alter natives Considered and their Effects on Floodplains

In addition to the sdected remedy (designated REM 3/10/Sdlect - Remova followed by MNA,
with Upstream Source Contral), the following four remedid dterndtives were consdered in the
December 2000 Feasibility Study:

No Action (no Upstream Source Control) — The No Action Alternative congsts
of refraining from the active gpplication of any remediation technology to Upper
Hudson River sediments and does not assume any source control action near the
GE Hudson Fdls plant, any adminidrative actions, nor any monitoring. A review
of dte conditions would be conducted a five-year intervas, as required by
CERCLA.

Monitored Natural Attenuation (MNA) with Upstream Source Control — The
MNA Alternative rdies on naturaly occurring attenuation processes to reduce the
concentrations of PCBs in the Upper Hudson River sediments and surface water,
and assumes a separate source control action near the GE Hudson Fdls plant.
Long-term monitoring would be conducted in sediments, in the water column, and
in fish to confirm tha contaminant reduction is occurring and that the reduction is
achieving RAOs. Inditutiond controls would be implemented as long-term
control measures as pat of the MNA Alternative. A review of dte conditions
would be conducted at five-year intervas, asrequired by CERCLA.

CAP-3/10/Select - Capping, with Removal to Accommodate Cap, followed by
MNA, with Upstream Source Control — This dternative includes remediation
by capping (after remova of more than 1.73 million cubic yards, in aress that
either cannot be capped [navigation channds| or that require sediment remova to
dlow for placement of the cap) of sediments with an MPA of 3 g/n? PCBs or
greater in River Section 1, sediments with an MPA of 10 g/n? PCBs or grester in
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River Section 2, and sdected sediments within high concentration PCB target
aress in River Section 3 (NYSDEC hot spots 36, 37, and the southern portion of
39). This dternative dso indudes sediment removd in the navigation channd as
necessty to dlow for implementation of the remediation and dlow norma boat
traffic during remedigtion. This dternative assumes a separate source control
action near the GE Hudson Fdls plant. After congruction is completed, this
dterndive reies on MNA and on inditutiond controls such as fish consumption
advisories and fishing redrictions until the RAOs are achieved. This dternative
may aso require redrictions on activities that could compromise the integrity of
the cap. A review of dte conditions would be conducted a five-year intervas, as
required by CERCLA.

REM -0/0/3 - Removal followed by MNA, with Upstream Source Control —
This dterndive includes full section remediation by removd in River Sections 1
and 2, and remova of sediments with an MPA of 3 g/n? PCBs or gregter in River
Section 3. This dterndive dso indudes sediment removd in the navigetion
channd as necessty to dlow for the implementation of the remediation. The
volume of sediments that would be removed under this dternative is estimated to
be 3.82 million cubic yards, which is estimated to contain more than 84,000 kg
(185,000 Ibs) of tota PCBs. This aternative assumes a separate source control
action near the GE Hudson Fdls plant. After condruction is completed, this
dternative relies on MNA and on inditutiond controls such as fish consumption
advisories and fishing redrictions until the RAOs are achieved. A review of dte
conditions would be conducted &t five-year intervas, as required by CERCLA.

The No Action Alternative and the MNA Alternative do not entall excavation of contaminated
sediments. The former does not include any physicd remedid measures, and the latter relies on
natural attenuation and a separate source control action only. Under both dternatives,
contamination currently in the Upper Hudson River sediments would remain in place and reman
a potentid source for contamination of Hudson River floodplan sediments and ecologica
communities. The No Action Alternative would not be protective of human hedth and the
Hudson River environment. Although the MNA Alternative would include a separate source
contral action, it would not mitigate the ongoing negative effect the contaminated sediments are
having on the floodplain environment.

Implementation of the sdected remedy, the CAP-3/10/Sdlect Alternative, or the REM-0/0/3
Alternative would entail excavaion of Upper Hudson River sediments, resulting in temporary
disturbance to the floodplain. Approximatdy 1.73 million and 3.82 million cubic yards of PCB-
contaminated sediment would be excavated under the CAP-3/10/Sdect and REM-0/0/3
Alternatives, respectively. The CAP-3/10/Sdect aso would entall the capping of 207 acres of
contaminated sediments. Like the sdected remedy, the CAP-3/10/Sdect and REM-0/0/3
Alternatives, by removing PCB-contaminated sediments from the Upper Hudson River, would
be protective of human heath and the floodplain environment.

EPA has determined that there is no practicable dternative that is protective of the environment
that would not result in excavaion of PCB-contaminated sediments. Implementation of the
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sdlected remedy will greetly reduce the levels of PCB contaminaion in Hudson River sediments,
and will result in subgtantia reductions in human hedlth and ecologicd risks & the Site.

Measures to Mitigate Potential Harm to the Floodplain if there is No Practicable
Alternativeto Locating in or Affecting Floodplains

The sdected remedy entails excavaion of PCB-contaminated sediments within a 40-mile reach
of the Upper Hudson River that have been determined to pose a threat to human hedth and
ecologica receptors. Rather than harming the floodplain, the implementation of the sdected
remedy will reduce the levels of PCB contamination in Hudson River floodplain sediments.

The following mitigation measures will be underteken to reduce potentia impacts on the
floodplain, as well as to reduce the potentia that a low-frequency flood event could disable the
remedy or cause contamination to pread during implementation of the remedy:

EPA will employ measures to control resuspenson and downdream migration of
PCBs during remediation, including sediment bariers (e.g., it curtans) and
operationad controls, in order to minimize potentid impacts to the floodplains
from resuspended PCB-laden sediments.

At times when high winds or drong river currents impede maintenance of
adegquate control, in-river operdions, paticularly dredging, will be temporarily
hated until the river returns to more typicd discharge levels. Should it prove
necessary to halt work because of high river flows, the dredges, barges, and other
inriver  equipment will be secured ether a sediment processng/transfer
facility(ies) or & mooring points constructed at suitable locations in theriver.

A dhordine dabilization program will be implemented. The protection of the
shoreline can be achieved usng severa techniques depending on the potentiad for
eroson a a particular location. Protecting the shore by restoring the vegetation is
the preferred solution; however, bioengineering solutions or structurd measures
such as rip-rap may be required a sdected locations to prevent further
degradation of the shoreline.

A habitat replacement program will be implemented in an adgptive management
framework to replace SAV communities, wetlands, and riverbank habitat. The
program will integrate implementation of habitat replacement actions, monitoring,
and evaudion to ensure the effectiveness of the habitat replacement actions and
the success of the overdl program rdative to specified replacement objectives.
The replaced wetlands and SAV communities will be designed to provide severd
functions and vaues gpecificaly, wildlife hebitat, flood control, and weter
quaity improvement a levels equivdent to those currently provided by the
exiging communities.

Conclusion

The sediments in the Upper Hudson River are contaminated with PCBs at levels that are harmful
to human hedth and ecologica receptors. The sdected remedy will result in excavation of these
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contaminated sediments usng environmenta dredging, backfilling of some of the dredged aress,
and trangportation of the excavated sediments to off-gte, permitted disposal facilities outside the
Hudson River Valey. For some of the dredged sediments, a beneficid use may be arranged (.e.,
used for the manufacture of higher-vaue commercid products). No permanent impact to the
capacity of the floodplain to carry flood flows will result from implementation of the sdected

remedy. As a result of remediation, the mass of PCBs available for transport nto the floodplains
during flood events will diminigh.

EPA has determined that:

There is no practicable dternative to excavation of Upper Hudson River
sediments.

Measures will be incorporated into the remedid design to reduce any temporary
impacts to the floodplain during implementation of the remedly.

Long-term pogtive effects to the naurd and beneficid vaue of Hudson River
floodplains will result from implementation of the selected remedy.
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APPENDIX C

STAGE 1A CULTURAL RESOURCES SURVEY
ABSTRACT

The US Environmenta Protection Agency (EPA) has prepared this Stage |A Cultural Resources
Survey to meet the objective of initiating compliance with Section 106 of the Nationd Higtoric
Preservation Act (NHPA) (36 CFR Part 800) in conjunction with the Upper Hudson River PCBs
Superfund Site remediation project. The report has Sx principa gods:

Provide the regulatory framework and introduce the fundamenta principds of both the
Section 106 compliance process and Nationd Regigter digibility congderations,

Outline the five dternatives devised to remediate the Upper Hudson River PCBs
Superfund Site, including EPA’ s selected remedy;

Provide background information on the environmenta setting, prehistory, and history of
the project area and region;

Describe previous cultura resource studies and types of known resources in the Area of
Potentid Effect (APE) established for the project;

Provide a prdiminary discusson of the effects of the sdected remedy on previoudy
identified archaeologicd and architecturd resources, and

Outline future steps that may be taken by EPA as the Section 106 process progresses.

This Stage IA Cultural Resources Survey concluded that under 36 CFR Part 800, the selected
remedy may potentidly affect 14 previoudy identified archaeologicd dtes and eght identified
Nationad Regiger-lised or digible resources. EPA will try to avoid Adverse Effects during the
remedid desgn phese while maintaning the effectiveness of the remediaion. If avoidance
through redesign of the dredging process in those areas is not feadble, dternative appropriate
mitigative strategies would be implemented.

During the remedid desgn phase, EPA may conduct additiond culturd resource surveys in
compliance with Section 106. These surveys would be desgned to identify as yet unmapped
Nationd Regiger-digible resources, previoudy surveyed but unevauated architectural resources
and potential archaeologicd and architecturd resources in aress that have not been previoudy
surveyed, but that may be effected by the sdected remedy. Effects to these resources and
potentiad mitigation strategies would be explored as a future step in the Section 106 process, and
would build upon the information presented in this basdine assessment of the Upper Hudson
River APE.

This Stage 1A Culturd Resources Survey was prepared by a team of architecturd historians and
archaeologists. The team was led by a registered professiond archaeologist as defined by Federal
Register, 36 CFR Part 61. See also 48 Fed Reg 44716-42 (September 29, 1983).
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1. INTRODUCTION

EPA has sdected a remedy for the remediation of the Upper Hudson River portion of the Hudson
River PCBs Superfund Site. This remedy will involve dredging portions of the Upper Hudson
River to remove sediments with eevated concentrations of PCBs. This Stage IA Cultural
Resources Survey has been prepared to initiate compliance with Section 106 of the Nationd
Historic Preservation Act in conjunction with the Hudson River PCBs remediation project.

1.1  SiteDescription

The Hudson River flows in a generdly southerly direction gpproximady 315 miles from its
source at Lake Tear-of-the-Clouds on Mount Marcy in the Adirondack Mountains to the Battery
in New York City. The Hudson River PCBs Superfund Ste extends nearly 200 river miles from
the Fenimore Bridge in Hudson Fdls (River Mile [RM] 197.3) to the Battery in New York City.
The Superfund Site is divided into the Upper and Lower Hudson Rivers, based on physicd and
chemica characteristics.

The Upper Hudson River portion of the Superfund Site is the subject of this report and extends
from the Fenimore Bridge to the Federd Dam a Green Idand in Troy, a distance of about 43
river miles (Figure C.1-1, Overview of Upper Hudson River Glen Fdls to Federd Dam). Within
the Superfund Site, the river is candized and equipped with eight dams with locks that form a
series of pools. The dams and locks are associated with the 60-mile-long Champlain Barge Cand
that extends from Waterford (RM 158) to Whitehdl a the southern end of Lake Champlain.
Within the Upper Hudson, these dams, in addition to other environmental factors, control river
flow.

The Upper Hudson is further divided into three sections to evduate remedid dternatives (Figure
C.1-1). River Section 1 contains the Thompson Idand Pool and extends 6.3 miles from the
former Fort Edward Dam (RM 194.8) to the Thompson Idand Dam at RM 188.5. The 2.5 miles
upstream of the former Fort Edward Dam extending to the Fenimore Bridge are not a mgor
focus of the sdected remedy because the area contains little sediment and the shordine PCB
contamination (i.e., the remnant deposits) has largely been addressed.

River Section 2 extends about 5.1 river miles from the Thompson Idand Dam to the
Northumberland Dam, near Lock 5 of the Champlan Bage Cand a Schuyleville River
Section 3 extends about 29.5 river miles from below the Northumberland Dam to the Federd
Dam a Troy.

The Hudson River between Fort Edward and Schuylerville (except for the region between the
dams a Thompson Idand and Fort Miller where the river is bypassed by a land cut) is part of the
Champlan Cand that links the tidd Hudson River and the Erie Cand with Lake Champlan.
This cand was dredged prior to about 1917 to provide a channd with a width of 200 feet and a
depth of 12 feet. Dredging has continued in portions of the river to counteract sedimentation,
including that associated with river floods in 1974 and 1976.
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1.2  SiteHistory

During World War 11, Generd Electric Company (GE) established a plant in Fort Edward and, at
the concluson of the war, purchased and converted a paper mill in Hudson Fdls for production
of dectricd components. From the 1940s until 1977, GE used PCBs in the manufacture of
electricd cepacitors a both facilities. Excess PCB oils were discharged both directly and
indirectly into the Hudson River, especidly a the Hudson Fdls plant. Many of the PCBs
discharged to the river adhered to sediments and accumulated as they stled in an impounded
pool behind the Fort Edward Dam and other locations downstream. Because of its deteriorating
condition, the dam was removed in 1973, and during spring floods, PCB-contaminated sediments
were scoured and transported downstream.

In 1977, the manufacture and sde of PCBs within the US was generaly prohibited under
provisons of the Toxic Substances Control Act (TSCA). Although commercid uses of PCBs
ceased that year, PCBs from GE's Fort Edward and Hudson Fdls plants continued to
contaminate the Hudson River due to eroson of remnant deposits, PCB discharges via bedrock
fractures from the Hudson Fals plant, and eroson of contaminated deposits near the Fort
Edward plant.

In 1984, the dte was placed on the National Priorities Lig and that same year, the US
Environmenta Protection Agency (EPA) completed a Feashility Study (FS) and Record of
Decison (ROD) that recommended, among other things, an interim no action with regard to the
PCB-contaminated sediments in the Upper Hudson. In 1989, EPA announced a reassessment of
the interim No Action decison for the Upper Hudson River sediments in compliance with the
Comprehensive Environmentd Response, Compensation, and Liability Act (CERCLA) (&ka
Superfund) regulations and New York State regulations, and to address other issues. Phase 1 of
the Reassessment, conssting of a review of exising data, was completed in 1991. Phase 2,
consging of collection and andyss of new daa modding sudies and human hedth and
ecologica risk assessments, was completed in November 2000. Phase 3, the FS, was completed
in December 2000. This culturd resources document forms part of the Responsveness Summary
for the FS.

1.3 Goals of Remedial Action

The primary objective of the proposed action is to address the PCB-contaminated sediments in
the Upper Hudson River. Removd of the sediments will reduce PCB concentrations in fish
tissue, thereby ggnificantly reducing future human hedth and ecologicd risks. In addition, the
selected remedy assumes that a separate source control response action will be performed near
GE's Hudson Fals plant to control a continuing source of PCBs to the water column, which
contributes to PCB concentrations in fish tissue concentrations. This separate source control
action currently is being addressed pursuant to a consent order between the New York State
Department of Environmental Conservation (NY SDEC) and GE.
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14  General Objectivesand Organization of Document

EPA has prepared this Phase |IA Cultural Resources Assessment to meet the objective of
initiating substantive compliance with Section 106 of the National Historic Presarvation Act in
conjunction with the Hudson River PCBs remediation project. This gppendix is organized as
follows

Section 2 presents the regulatory framework for this effort and introduces the
fundamenta principles of both the Section 106 compliance process and Nationad Register
digibility consderations.

Section 3 outlines five dternaives conddered as options for remediating the PCB-
contaminated sediments, including EPA’ s selected remedy.

Section 4 provides background information on the environmental setting of the region.

Section 5 provides a prehigtoric and historic context for the region.

Section 6 details previous cultural resource studies and types of known resources in the
area of potential effect established for the project.

Section 7 provides a prdiminay discusson of effects on previoudy identified
archaeological and architectural resources.

Section 8 discusses future steps that may be taken by EPA as the Naturd Higtoric
Preservation Act Section 106 process progresses. In addition, three supplementa sections
a the end of this document contain tabulations of some of the data discussed in this
report.
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2.0 REGULATORY FRAMEWORK

EPA has prepared this Stage 1A Culturd Resources Survey for the Hudson River PCBs
Responsveness Summary (RS) in partid compliance with its higtoric preservation obligetions
reated to the remediation of PCB-contaminated sediments in the Upper Hudson River portion of
the Hudson River PCBs Superfund Site.

2.1 Applicable Statutes and Regulations

Severd federd and dae laws, executive orders, and regulations require that cultura resources
gther liged in the Nationd Regiger of Hidoric Places or meeting the digibility criteria for
liging in the Nationd Regider be identified, evauated, and consdered during federaly funded,
licensed, permitted, or approved undertakings, and those undertakings pursuant to state or loca
regulations administered pursuant to delegation or approva by a federd agency. Federd and
date statutes and regulations offering protection to cultural resourcesinclude:

The National Historic Preservation Act (NHPA).

Executive Order 11593, Protection and Enhancement of the Cultura Environment.
The Archaeologica Resources Protection Act (ARPA).

The Native American Graves Protection and Repatriation Act (NAGPRA).

The National Environmenta Policy Act (NEPA).

The New Y ork State Environmenta Qudity Review Act (SEQRA).

The New Y ork State Historic Preservation Act (SHPA).

As the remediation of the Upper Hudson River PCBs dte is an EPA action, the NHPA is
presently the most relevant statute. However, as EPA’s compliance process progresses, other
statutes and regulations may be triggered.

Section 106 of NHPA of 1966, as amended (16 USC 470 et seq.), provides that federal agencies
take into account the effects of their actions on any didrict, Ste, building, dsructure or object
liged in or digble for induson in, the Natiiond Regiger of Higoric Places. Implementing
regulations for Section 106, edtablished by the Advisory Council on Historic Preservation
(ACHP), are contained in 36 CFR Part 800, Protection of Historic Properties. These regulations
provide specific criteria for assesding the effects of federaly funded, licensed, permitted or
gpproved undertakings on historic properties, or undertakings subject to state or loca regulation
administered pursuant to approva by a federa agency, and identifying adverse effects on higoric

properties.

The Nationd Regiser of Historic Places edtablishes specific criteria for historic significance and
integrity to govern lising and digibility determingtions. The tables entitted Criteria for Higtoric
Sgnificance and Integrity Aspects Defined summarize, respectivey, digibility criteria and the
seven aspects of integrity that a resource must be evauaed for to be listed or digible for listing
in the Nationd Regider.

The effects of an undertaking on a cultura resource are predicted by evauaing the sgnificant
characterigtics of the resource, and the design and anticipated consequences of the undertaking.
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Effects to culturd resources ligted in, or digible for liging in, the Nationd Register are evduated
with regard to the Criteria of Adverse Effect set forth in 36 CFR 800.9 and summarized in the
table with that title, following the other two tables.

Criteria for Historic Significance

36 CFR 60.4, Part |

The quality of significance in American history, architecture, archaeology, engineering, and culture is
present in districts, sites, buildings, structures, and objects that possess integrity of location, design,
setting, materials, workmanship, feeling, and association and:

A. That are associated with events that have made a significant contribution to the broad patterns of our
history; or

B. That are associated with the lives of persons significant in our past; or

C. That embody the distinctive characteristics of a type, period, or method of construction, or that
represent the work of a master, or that possess high artistic values, or that represent a significant and
distinguishable entity whose components may lack individual distinction; or

D. That have yielded, or may be likely to yield, information important in prehistory or history.

6 CFR 60.4, Part Il

Ordinarily cemeteries, birthplaces, or graves of historical figures, properties owned by religious
institutions or used for religious purposes, structures that have been moved from their original locations,
reconstructed historic buildings, properties primarily commemorative in nature, and properties that have
achieved significance within the past 50 years shall not be considered eligible for the National Register.
However, such properties will qualify if they are integral parts of districts that do meet the criteria or if
they fall within the following categories:

A. A religious property deriving primary significance from architectural or artistic distinction or historical
importance; or

B. A building or structure removed from its original location but which is significant primarily for
architectural value, or which is the surviving structure most importantly associated with a historic person
or event; or

C. A birthplace or grave of ahistorical figure of outstanding importance if there is no appropriate site or
building directly associated with his productive life; or

D. A cemetery which derives its primary significance from graves or persons of transcendent
importance, from age, from distinctive design features, or from association with historic events; or

E. A reconstructed building when accurately executed in a suitable environment and presented in a
dignified manner as part of a restoration master plan, and when no other building o structure with the
same association has survived; or

F. A property primarily commemorative in intent if design, age, tradition, or symbolic value has invested
it with its own exceptional significance; or

G. A property achieving significance within the past 50 years if it is of exceptional importance.
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Integrity Aspects Defined

Aspect of Integrity Property Attributes

Location Must not have been moved.

Must retain historic elements that create the form, plan, space,
structure, and style of the property.

Setting Setting must retain its historic character.

Must retain the key exterior materials dating from the period of
its historic significance.

Methods of construction from its time of significance must be

Design

Materials

Workmanship

evident.
Feeling Physical features must convey its historic character.

Must be the actual place where a historic event or activity
Association occurred and must be sufficiently intact to convey that

relationship to an observer.
Source: US Department of the Interior, 1991.

Criteria of Adverse Effect

Criteria of Adverse Effect

“An adverse effect is found when an undertaking may alter, directly or indirectly, any of the
characteristics of a historic property that qualify the property for inclusion in the National Register in a
manner that would diminish the integrity of the property’s location, setting, materials, workmanship,
feeling, or association. Consideration shall be given to all qualifying characteristics of a historic
property, including those that may have keen identified subsequent to the original evaluation of the
property’s eligibility for the National Register. Adverse effects may include reasonably foreseeable
effects caused by the undertaking that may occur later in time, be farther removed in distance or be
cumulative” (36 CFR 800.5[a][1]).

Examples of Adverse Effect

“Adverse effects on historic properties include, but are not limited to:

1. Physical destruction of or damage to all or part of the property;

2. Alteration of a property, including restoration, rehabilitation, repair, maintenance, stabilization,
hazardous material remediation and provision of handicapped access, that is not consistent with the
Secretary’s Standards for the Treatment of Historic Properties (36 CFR Part 68) and applicable
guidelines;

3. Removal of the property from its historic location;

4.Change of the character of the property’s use or of physical features within the property’s setting that
contribute to its historic significance;

5. Introduction of visual, atmospheric or audible elements that diminish the integrity of the property’s
significant historic features;

6. Neglect of a property which causes its deterioration, except where such neglect and deterioration are
recognized qualities of a property of religious and cultural significance to an Indian tribe or Native
Hawaiian organization;

7. Transfer, lease, or sale of property out of Federal ownership or control without adequate and legally
enforceable restrictions or conditions to ensure long-term preservation of the property’s historic
significance” (36 CFR 800.5[a][2]).
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2.2  Survey Methods

As previoudy mentioned, this culturad resources survey has been prepared as a firsd step in the
EPA’s compliance with substantive requirements of Section 106 of the NHPA. For this project,
the federd undertaking is consdered remediation of PCB-contaminated sediments in the Upper
Hudson River. As the initid step in this compliance process, the primary goas established for
this assessment were to:

Edtablish an area of potential effect (APE).

Develop an environmenta, prehistoric, and historic context for the APE and region.

Conduct a basdine survey of previoudy identified culturd resources in the APE and
relevant preservation planning and compliance documentation.

Describe the sdected remedy and dternatives to a sufficient degree to enable a
preliminary assessment of effects and consgder additiond identification and evauation
efforts that EPA may conduct as the Section 106 process goes forward.

No fiedwork was conducted during the present survey and only a sngle information repostory
located within the project area was vidted as described below. All dte descriptions and
interpretations are based on primary and secondary sources of information. The following
subsections describe the methods involved with completion of this survey.

Area of Potential Effect

The Hudson River PCBs Superfund Site includes an agpproximate 40-mile portion of the Hudson
River extending from the former Fort Edward Dam to the Federd Dam a Troy. Its width is
defined as the shoreline when river water volume is a 8471 cubic feet per second (cfs). In
addition to dredging within this 40-mile portion of the river, dternaives developed for this
action dso consdered two example locations for sediment processing/trandfer facilities.

It is important to note that EPA has not yet determined the loceations of sediment
processing/trander facilities necessary to implement the sdected remedy. EPA will comply with
subgantive requirements of the NHPA in connection with the facility dting process For
purposes of the FS, example locations were identified from an initid list of candidate Stes based
on screening-level fidd observations which consdered potentid  facility locations from  an
enginegring perspective. In the FS, it was necessary to assume the locations of sediment
processng and transfer facilities in order to develop conceptuad enginering plans, andyze
equipment requirements, and develop cost estimates for the remedid dternatives. For this
purpose, two example locations were identified: one at the northern end of the project area in the
vicinity of the Old Moreau Landfill, and one a the southern end of the project area near the Port
of Albany. Each of thee example locaions fulfills many of the desred engineering
characterigtics for such a facility to support the remedid work and is representative of reasonable
bounding assumptions with regard to distance from the dredging work and cost. Other locations,
both within the Upper Hudson River valey and farther downsiream, are possible.

The example facility locations presented in the FS have dso been used in the Responsveness
Summary in order to clarify materid presented in the FS and Proposed Plan, and in connection
with additional moise, odor, and other analyses that were performed in order to respond to public
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comments. EPA will not determine the actud facility location(s) until after the Agency holds a
public comment period on proposed locations and consders public input in the find gting
decison. Thus, dl information provided in the Responsveness Summary redive to potentia
impacts of the sediment processng and transfer faciliies on communities, resdents, agriculture,
the environment, and busnesses should likewise be considered representative and illudtrative,
Further specific assessment of and, as necessary, mitigation of, potentid impacts will be
addressed during design once siting decisions have been findized.

In consultation with the NY State Higtoric Preservation Office (Kuhn, pers. comm, August 7,
2001), EPA edtablished an APE for the Stage 1A Cultura Resources Survey of the Upper
Hudson River remediation area of adequate geographic area to encompass dl reasonable direct
or indirect potential dterations by the undertaking to the character or use of cultural resources
and reflect the scde and nature of the undertaking. The Hudson River PCBs Superfund Site APE
extends gpproximately 50 miles dong the Hudson River from the southeastern edge of the City
of Glens Fdls, Waren County, through riverfront portions of Washington, Saratoga, and
Renssdlaer Counties, to the southern edge of the Port of Albany in the City of Albany, Albany
County. The APE dso includes a 2,000-foot-wide rip of land running dong the east and west
banks of theriver for the entire 50 miles (Figure C.2-1, Upper Hudson River APE).

This APE envelops the entire portion of the river to be impacted by dredging and includes
adjacent lands that could experience transportationrelated effects and that could theoreticaly
accommodate congtruction of a sediment processing/transfer facility.

Environmental, Prehistoric, and Historic Context

In compliance with Section 106, Chapters 4 and 5 of this document provide a description of the
environmenta  setting and a prehistoric and historic context for the Upper Hudson River region,
with specid emphass on communities dong the Hudson River in the five-county region between
the City of Albany north to the City of Glens Fdls including portions of Albany, Rensselagr,
Saratoga, Washington, and Warren counties. To compile this context, secondary source research
was conducted at the following repositories:

New York Public Library, New York, NY.

Columbia University, New York, NY.

New York University, New York, NY.

New York State Office of Parks, Recreation and Historic Preservation, Albany, NY .
Universty of Maryland, College Park, MD.

The office libraries of EPA’s consultants.

The environmenta setting presented in Section 4 focuses on the geologicd and environmentad
processes that have shaped the region and led to its being consdered an attractive settlement
location for thousands of years. The prehigtoric and historic context focus on the settlement
patterns, economic development, transportation, and maor events of historic importance to the
region from 10,000 years before present to present day, including highlights from the American
Revolution, the War of 1812, the industria revolution of the 19" century, World War 1, and the
post-World War 1l environment. The context provides a foundation to assst culturad resource
gpecidigs in understanding the archaeologicd potentid and the higoric built environment of the
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Upper Hudson as it changed over time, and functions as a stepping stone for subsequent cultura
resource studies that may be required as part of the Section 106 process.

Previoudy Identified Cultural Resources and Related Research

Data gathering was conducted a the New York Office of Parks, Recreation and Higtoric
Presarvation, aso known as the New York State Higtoric Preservation Office (NYSHPO), to
collect basdine information regarding previoudy identified culturd resources within the APE.
Thefollowing categories of information were surveyed at the NY SHPO:

Nationa Register-listed resources.

National Register-digible resources.

Previoudy identified but unevauated resources.
Compliance and preservation planning documentation.

Section 6 provides a discusson on and mapping of the location and nature of Nationd Regigter-
liged resources and previoudy identified but not evaluated archaeologica sStes within the APE.
The section dso provides information on the number of Nationd Regider-digible architectura
resources and surveyed but unevaluated architectura resources within the five counties flanking
the Upper Hudson River.

The NYSHPO maintains an dectronic database of dl Nationa Regiger-digible and surveyed
but unevaluated architectural resources that have been identified in the dtate. This database,
known as SPHINX, is organized by municipd civil divison (MCD) for each county. The
SPHINX database was queried for each of the 23 MCDs located within the Hudson River PCBs
APE, generating a lig of numerous resources. In light of the many identified resources, the fact
that the SPHINX database is not associated with a mapping system, and per the guidance of the
Assgtant Director of the NYSHPO (Kuhn, pers. comm., August 7, 2001), the location of each
specific resource was not determined for the present survey.

Archaeologica resources were identified through a review of the NYSHPO's gdte location maps.
Locationa information was manudly transcribed onto US  Geologicd  Survey  (USGS)
quadrangle sheets and then digitized for entry into a geologicd information sysem (GIS). The
gteinventory form for each identified archaeologica ste was aso reproduced.

The present survey only conddered previoudy identified culturd resources on record a the
NYSHPO. These resources condsted exclusvely of archaeological dtes and higtoric digtricts,
buildings, dructures, dtes, and objects. However, according to the Nationa Park Service,
traditiond culturd properties (TCPs) ae dso digible for incluson in the Nationd Regider if
they are associated with cultural practices or beliefs of a living community that (8) are rooted in
that community’s higory, and (b) are important in maintaining the continuing cultural identity of
the community (NPS, 1990). The term culture refers here to the traditions, bdiefs, practices,
lifedtyles arts, crafts, and socid inditutions of a community. Although it was beyond the scope
of this survey to evauae the APE for the presence of TCPs, Section 6 does provide a brief
discussion of the subject.
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Section 6 dso discusses the Hudson River itsdf as a ggnificant historic resource in the Upper
Hudson River APE. The river has been federdly desgnated an American Heritage River,
recognizing its unique place in American higory and culture and rendering it digible for
technicd assgance in achieving naura resource and environmental protection, economic
revitalization, and higtoric and cultura preservation.

Description of Alternatives and | mpacts of Selected Remedy

Also in compliance with Section 106, Section 3 of this culturd resources survey provides
information on the five adternatives conddered as options for remediating the PCB-contaminated
sediments in the Upper Hudson River, including the sdected remedy. In accordance with 36
CFR Pat 800, Section 7 prdiminarily assesses the effects of the sdlected remedy on known
Nationa Regider-liged and Nationa Regiger-digible resources within the APE, and proposes
preiminary recommendations to mitigate potentid adverse effects The effects discusson is an
initid assessment based on the sdlected remedy and cultura resource data collected to date.
During the remedid desgn process additiond identification and evauation efforts may be
conducted in compliance with Section 106 to evauate effects to dl higoricadly sgnificant
culturd resources within the APE.
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3.0 REMEDIAL ACTION ALTERNATIVES

3.1 Description of Alternatives

CERCLA mandates that remedid actions must be protective of human hedth and the
environment, cod-effective, and utilize permanent solutions and  dternative  trestment
technologies and resource recovery dternatives to the maximum extent practicable. The process
used to develop and screen appropriate technologies and dternatives to address the PCB-
contaminated sediments in the Upper Hudson River can be found in the FS. The technologies
that were carried forward after the initid screening are:

No Action (without upstream source control).

Monitored natura attenuation (MNA) (assuming upstream source control).
Capping (assuming upstream source control) followed by MNA.

Remova (assuming upstream source control) followed by MNA.

Each of these dternatives is described in detall with supporting graphics in the December 2000
FS and is avalale a  www.epagov-region02/superfund/hudson/fs000001.pdf.  These
dternatives are adso decribed in the ROD. The following subsections provide summary
information on each dternative.

No Action Alternative

The No Action dternative consgts of refraning from the active agpplication of any remediation
technology to sediments in dl three sections of the Upper Hudson River. The No Action
dternative also excludes any upstream source control action at the GE Hudson Fals plant, any
adminidrative actions, and any monitoring. As required by CERCLA, a review of Ste conditions
would be conducted at five-year intervas to reassess the long-term appropriateness of continued
No Action.

Under No Action, the release of PCBs from contaminated sediments into the surface water and
subsequently to the air, as well as the transport of PCBs from the Upper Hudson River over the
Feded Dam to the Lower Hudson River, will continue indefinitdy and thereby degrade the
environmen.

Monitored Natural Attenuation

The MNA Alternative relies on naturdly occurring attenuation processes to reduce the toxicity,
mohbility, and volume of the contaminants in the Upper Hudson River sediments and assumes a
Separate source control action near the GE Hudson Fals plant. Natural attenuation processes may
include  biodegradetion,  biotransformation,  bioturbation,  diffuson, dilution,  absorption,
volatilization, chemica reaction or dedtruction, resuspension, downsream transport, and burid
by cleen materid. Long-term monitoring would be conducted in sediments, in the water column,
and in fish to confirm that contamination reduction is occurring and that the reduction is
achieving remedia action objectives (RAOs).
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Ingtitutiona controls would be implemented as long-term control measures as part of the MNA
Alternative, including continuation of fish consumption advisories and fishing redrictions that
are currently in place. A review of dte conditions would be conducted a five-year intervas, as
required by CERCLA.

CAP 3/10/Sdlect Alternative

This dternative includes remediation by capping (after removd of more than 1.73 million cubic
yards, in areas that ether cannot be capped [navigaion channels] or that require sediment
removal to alow for placement of the cap) of sediments with mass per unit area (MPA) of 3 g/nt
PCBs or greater in River Sectionl, sediments with an MPA of 10 g/n? PCBs or greater in River
Section 2, and sdlected sediments within high concentration PCB target aress in River Section 3
(NYSDEC hot spots 36, 37, and the southern portion of 39). This dternative adso includes
sediment removd in the navigation channe as necessary to implement the remediation and dlow
norma boat traffic during remediation. The totd area of sediments to be remediated is 493 acres,
of which approximately 207 acres would be capped. It would take gpproximately 3 years to
desgn and 6 years to implement this remedia dternative. This dternative assumes a separate
source control action near the GE Hudson Fdls plant and aso relies on naturdly occurring
attenuation processes to reduce the toxicity, mobility, or volume of the remaining PCBs in the
Upper Hudson River sediments after the condruction is competed. A review of Ste conditions
would be conducted &t five-year intervas, as required by CERCLA.

Capping involves placement of an engineered low permesbility cgp on top of the PCB-
contaminated sediment, including a top layer of fill. The low permegbility cgp materid prevents
or retards the movement of contaminated porewater into the water column and minimizes
exposure of benthic organisms to the PCB-contaminated sediments. One containment option
would consst of usng AquaBlok™ (or Smilar material), a manufactured product consisting of a
composte of gravel particles encgpsulated in bentonite. When the product comes into contact
with water, the bentonite absorbs it and expands to form, with the sand and gravel, a continuous,
impervious mat. In the case of the Hudson River remediation, the AquaBlok'™ would be placed
underwater over the contaminated sediment to form an impervious cap, preventing further
migration of the sediment to the environment.

After condruction is completed, this dternative rdies on MNA and on inditutiond @ntrols such
as fish consumption advisories and fishing redrictions until the RAOs ae achieved. This
dterndive may dso require redrictions on activities that could compromise the integrity of the
cap. A long-term monitoring program would be required to verify the integrity of the cap and to
asess the effectiveness of the cap and natural attenuation processes in achieving the RAOs. If
any portion of the cap has been eroded, it would require replacement. A review of dte conditions
would be conducted at five-year intervas, as required by CERCLA.

REM -3/10/Sdlect Alternative

This dternative incudes remediation by removd of al sediments with an MPA of 3 g/n? PCBs
or greater in River Section 1, remova of al sediments with an MPA of 10 g/n? PCBs or greater
in River Section 2, and removd of sdect sediments with high concentrations of PCBs in River
Section 3 (NYSDEC hot spots 36, 37, and the southern portion of 39). This dternative adso
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includes sediment remova in the navigaion channd as necessary to implement the remediation.
The totd aea of sediments targeted for remova is approximately 493 acres. The edtimated
volume of sediments to be removed is 2.65 million cubic yards, which is edimated to contan
70,000 kg (about 150,000 Ibs) of PCBs. I would take approximately 3 years to desgn and 6
years to implement this remedy. This dternative assumes a separate source control response
action near the GE Hudson Fdls plant. After condruction is completed, this dternative relies on
MNA and on institutiond controls such as fish consumption advisories and fishing restrictions
until the RAOs ae achieved. A review of dte conditions would be conducted a five-year
intervals, as required by CERCLA.

REM 0/0/3 Alternative

This dternative indudes full section remediation by remova in River Sections 1 and 2, and
remova of sediments with an MPA of 3 gin? PCBs or greater in River Section 3. This
dternative adso incudes sediment remova in the navigation channd as necessary to implement
the remedy. The total area of sediments targeted for remova is approximately 964 acres and the
volume of sediments to be removed is edtimated to be 3.82 million cubic yards. It would take
goproximately 3 years to design and 8 years to implement this dternative, which aso assumes a
separate source control action near the GE Hudson Falls plant. After condruction is completed,
this dternative relies on MNA and on inditutiond controls such as fish consumption advisories
and fishing redrictions until the RAOs ae achieved. A review of dte conditions would be
conducted & five-year intervals, as required by CERCLA.

3.2 General Removal Information

Removd by targeted dredging is the principd component of the two REM dterndives and a
maor component of the CAP dternative. The criteria for sdection of targeted aress are based
primarily on mass per unit area (e.g., 3 gm2, 10 gym2) and PCB concentrations in surface
sediment, as wdl as engineering condderations, such as minimum aress targeted (50,000 square
feet for example).

As presented in Chapters 4 and 5 of the FS, both mechanicad and hydraulic dredging
technologies continue to be consdered applicable to dredging Upper Hudson River PCB
contaminated sediments. Dredging productivity, sediment in-river transport/conveyance, and
sediment processing would vary between mechanica and hydraulic sysems. Both methods have
been consdered in the development and evauation of dternatives to preserve options in the
remedia design.

The find sdection of dredging equipment will occur during the project’s design stage. Numerous
factors will influence the sdection, including data obtained for the pre-condruction sediment
sanpling program, the results of more detaled engineering plaoning and andyds, and
information obtained from potentia contractors. It should be noted, however, that as described in
the FS, River Section 3 (south of Lock 5) would be dredged using mechanicd methods in any
event, because there are practicd limitations to the distance that a sediment durry (discharged by
a hydraulic dredge) can be pumped rdigbly.
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Mechanical Dredging

With respect to mechanicd dredging, auxiliary equipment that can be fitted to excavators include
hydraulicdly actuated buckets with cepacities compatible with project productivity requirements
and inriver working condraints. An advantage of a hydraulicaly actuated machine is the
positive action that alows for greater remova precison and permits handling of a wide range of
sediment types and debris. It is expected that the mechanica dredges used on the Upper Hudson
will be equipped with date-of-the-art components to limit sediment resuspenson and to enable
real-time assessment of equipment position and remova satus.

Each excavator will be pogtioned on a floating platform .g., deck barge or flexi-float) so that it
can be towed to the actud work area and then maneuvered as necessary during removal
operations. As remova operations proceed, sediments will be placed either in hopper barges or
onto deck barges tha have been configured for sediment handling. Barges will be filled to
predetermined limits and towed to one of severd trandfer facilities where the sediment will be
off-loaded.

Hydraulic Dredging

In generd, the principal operating components of a cuttterhead suction dredge are the leading
suction pipe with atached cutting head and an onboard durry pump. The pump hydraulicaly
entrains river sediments that have been loosened by action of the cutterhead and discharges the
resultant durry (water and sediment) into alength of trailing pipe.

Usng a boom or ladder, the inlet or suction pipe and cutterhead can be extended sufficiently
beyond the leading edge of the dredge to reach targeted materids. The durry pump is Szed to
meet project productivity requirements and to convey durried sediments to a processing fecility.
The entire assembly of suction piping and durry pumps is mounted on a hull that dlows the
dredging system to be towed to and maneuvered within a particular work area. As in the @ase
with mechanical systems, it is expected that the hydraulic dredging sysem will be fitted with
state-of-the-art electronic postioning equipment so that the work is performed as efficiently and
precisdly as possble. In addition, it is expected that a number of innovations may be developed
for this program to further control resuspension of river sediments and to improve the overdl
productivity of dredging operations.

Within the aress targeted for dredging, the goa is to remove dl of the PCB-contaminated
sediment, leaving a resdud of approximatdy 1 mgkg or less. Subsequent to removd,
approximately one foot of backfill would be placed where gppropriate (excluding the navigation
channels) over the resdud layer, which would further reduce the biocavalable PCB
concentration at the surface and provide an appropriate subgtrate for biota. In addition, the
backfill will help stabilize bank aress after dredging and minimize hydraulic changesto theriver.

One suction dredge outfitted with a cutterhead can remove the targeted sediments in River
Sections 1 and 2 in about four years. Hydraulic technology will probably not be utilized for
dredging near-shore portions of the river. The near-shore area would be remediated using the
mechanica system.
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The durry pipdine would be a 16-in high densty polyethylene (HDPE) pipdine with a
maximum length of 53,000 feet. Three types of pipes would be employed:

Pontoon Line: Typicaly 2,000 feet long, a stedd or HDPE pontoon line would be used
behind the dredge and would provide flexibility for maneuvering the dredge dong
various dredge cuts.

Submerged Line Varying in length between a few hundred feet to about 50,000 feet
long, the submerged line presents minimum interference with river traffic and would be
expanded periodicdly as the dredge advances dong theriver.

Shoreline Line: Short sections of shordine pipe would be inddled as necessary to carry
the pipeline over land at locations such as Thompson Idand and at Lock 6 near the Fort
Miller Dam.

In addition to the pipeline, shore or barge-mounted booster pumps would be added as necessary
to provide pumping power. Barge dimensions would be 45 feet x 30 feet x 5 feet with a 3foot
draft; barges would be placed 10,000 feet apart.

Given the limitations on durry line length, it will adso be necessary to employ severd mechanicd
dredges for remova operations in River Section 3. It is expected that the required hydraulic
dredge and mechanicd dredges are ether commercidly available or can be fabricated for this
project.

The dredged sediments would be transported to land-based sediment processng facilities At
these facilities the sediment would be dewatered to the extent practicable. Portland cement (or a
amilar stablizing agent) would be added to the ®lids portion to stabilize it before loading it onto
ral cas. The sediments would be disposed of a an exising licensed TSCA or solid waste
landfill outsde of the Hudson Vdley. Sting of a loca landfill was screened out due to
community objection. Another solids digposa option involves beneficid use of nonTSCA
dredged materid.

The water that is separated from the dredged materid will undergo treatment to remove fine
sediment particles and dissolved PCBs. Ultimatdy, the water will be discharged back into the
Hudson River in compliance with substantive New York State Pollutant Discharge Elimingtion
System requirements, which are applicable or relevant and appropriate requirements (ARARS)
for thisste.

Shordine Stabilization

Snce sadiment remova and capping caegories involve condderable sediment removd in
proximity to the banks of the river, there will be a need to renew or stabilize shoreline areas 0 as
to limit or control the potentid for eroson. Locations requiring Sabilization were not specificaly
ddlineated for purposes of the FS; however, a general concept has been developed. The approach
is to assume that the gtabilization program will be a function of depth of sediment removd within
the river immediatdy adjacent to each shordine segment. For river sections where near-shore
remova operaions are planned, backfilling will occur that which will entall placement of sand
or graved materids on the river bottom to isolate resduad contamination and to re-establish
ecologicd functions. It is expected that about one foot of materid will be placed on the river
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bottom for these purposes and tha this layer will dso serve as an additiond mechanism to
control bank erogon. The actud length of shordine that would require stabilization is specific to
each dterndive.

Sediment Processing/Transfer Facilities

With regard to sediment processing/transfer facilities, it is important to note that EPA has not yet
determined the locations of sediment processng/trandfer fecilities necessary to implement the
selected remedy. For purposes of the FS, example locations were identified from an initid list of
candidate Stes based on screening-levd fidd obsaervations which consdered potentid facility
locations from an engineering perspective. It was dso necessary to assume the locations of
sediment processing/transfer facilities in order to develop conceptua engineering plans, andyze
equipment requirements, and develop cost estimates for the remedia dternatives.

For this purpose, two example locations were identified: one at the northern end of the project
area in the vicinity of the Old Moreau Landfill (NTF), and one a the southern end of the project
area near the Port of Albany (STF). At each example ste, mechanical dredging and hydrauic
dredging would require different layouts The example NTF mechanica dredging facility would
congst of adminigtration buildings and waterdde unloading docks and hoppers, in addition to a
link road between the ralcar loading area and a temporary stagng area. The example NTF
hydraulic facility would be equipped with a gmilar layout, including pipes to pump dredge
materids to the screening, tank, press and storage facilities, in addition to a rallcar loading area.
The example STF mechanicd dredging facility would be equipped with barge unloading docks, a
pug mill, glos, adminigration buildings, access roads and ralcar loading aeas. The example
STF hydraulic dredging facility would be equipped with a dmilar layout, incduding pipes to
pump dredged materiadsto rallcars.

Both example locations fulfill many of the desred engineering characteridtics for such a fadlity
to support the remedid work, and is representative of reasonable bounding assumptions with
regard to digance from the dredging work and cost. Other locations, both within the Upper
Hudson River vdley and farther downstream, are possible.

EPA will not determine the actud facility location(s) until after the Agency performs additiond
andyses, holds a public comment period on proposed locations, and considers public input in the
find gting decison. Thus dl information provided in this report relaive to potentid impects of
the sediment processng/trander faciliies on communities, resdents, agriculture, the
environment and busnesses should likewise be conddered representative and illudtrative.
Further specific assessment of and, as necessary, mitigation of, potentid impacts will be
addressed during design once Siting decisions have been findized.

3.3  Selected Remedy

The sdected remedy is the removad (targeted dredging) dternative REM-3/10/Select. The
specific components of this dternative are summarized in the foregoing text of this appendix and
explaned in further detal in the body of the Feashility Study and in the Record of Decision.
Figure C.3-1 A & B to Figure C3-1 K & L, Alternative REM-3/10/Select Remova Areas and
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Depths, provides a variety of information concerning this dterndive. It depicts each of the
sediment remova target areas located within the project area, the approximate area and depth of
remova of sediments to be dredged under this remedy, limited information regarding rocky
portions of the river bottom, and other information such as locations for navigationa dredging.
The roughly 41 river miles of the Hudson River PCBs remediation area are presented in this
figure in 12 sections (presented as seven separate figures), in order to provide sufficient detail.

For the purposes of this culturd resources survey, effects of the sdected remedy on known
acchaeologicd and architectural resources and potentiad  archaeologicad and  architecturd
resources are discussed in Section 7 of this document.
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40 ENVIRONMENTAL SETTING

The Hudson River flows in a generdly southerly direction gpproximately 315 miles from its
source at Lake Tear-of-the-Clouds on Mount Marcy in the Adirondack Mountains to New York
Habor. The geomorphology of the Hudson River Vdley reflects the influence of mgor
Pdeozoic tectonic events and more recent glacid-interglacid modifications to the landscape
(Goldthwait, 1992; Dineen, 1992). Since the Holocene (ca. 10,000 years before present [BP)),
landscapes in the region have been increasingly fashioned by pogt-glacid hydrographic
modifications that have resulted in the contemporary flow, discharge, and sedimentation regimes
of the present Hudson drainage net. However, the impacts of Euroamerican and modern
landscaping over the past 200 years are responsble for more large-scde eroson and
sedimentation than the combined effects of climatic forcing sSnce the mdting of the glaciers.

4.1  Physiology

The project region is contained in a narrowly confined portion of the northern Valey and Ridge
physiographic province. Bounded by the Adirondack Mountains to the north, the Catskills to the
west, and the Taconic Mountains to the east, the Hudson Vdley is a north-south trending valey
formed in a Pdeozoic basement and shaped by the movement of recent continentd ice sheets
(Fisher et d., 1973; Isachsen et a., 2000) (Figure C.4-1, Land Regions for New York State).
Together with the nearby Lake George Trough and Lake Champlain basin to the eadt, the region
forms the Hudson-Champlain Lowland, dso known as the Hudson Valey Section of the Vadley
and Ridge Province (Funk, 1976; NY SGS, 1997). This section is the northernmost portion of the
900-mile-long bet of dternating Paeozoic rocks tha forms the Appdachian Vdley and Ridge,
and is part of the Appaachian Geosyncline structural province (Bick, 1993).

The Appdachian Vdley and Ridge is a physographic province characterized by pardld
dructures of hard and soft lithologies, forming differentidly eroded high and low topographic
features. In the vicinity of the Hudson River, the province is formed in folded and thrugt-faulted
sandstones, shdes, and carbonates, primarily of Cambrian through Devonian age (570-345
million years ago [mya]) (Bick, 1993; Cooper et d., 1990; Fisher et d., 1973; NYSGS, 1997).
This lithology is smilar for the neighboring regions of the St. Lawrence Vdley to the north, the
Centrd Lowland to the west, and the Appdachian Plateaus in south-centrd New York State
(Olcott, 1995). Underlying formations include the Wappinger group clastics and carbonates,
Normanskill Group greywacke, Trenton Group clastics, Helderberg Group carbonates, Onondaga
carbonates, and Hamilton Group marine and non-marine clastics (NY SGS, 1997).

Tectonicadly, this region has been greatly influenced by severd mountain-building events
including early Phanerozoic era Taconic, Acadian, and Alleghenian Orogenies, causng severe
deformation of the lithology underlying the generd project area (Bick, 1993; Moore and Malllet,
n.d.). Topographic high points range between 200 and 800 feet above sea levd. Mgor fault lines
trend northeesward, reflecting the impact of Pdeozoic continentd collisons, the verticd
disolacement in some aress is subgantid. A number of fault lines extend from the Adirondack
region into the Hudson Vadley, and the area is consdered tectonicdly active (Olcott, 1995; Van
Diver, 1997).
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Portions of the project area fdl outsde the Ridge and Vdley Province, and are properly assgned
to the Appadachian Plateau (to the west) and the New England Province (to the east) (Fisher et
d., 1973). The plateau is a moderaely deformed region of Cambrian through Permian (570-245
mya) sedimentary rocks, nearly horizonta in aspect. The New England Upland, aso cadled the
Pedmont, is a complex, highly deformed series of meta-sedimentary and igneous rock
originating in the Precambrian (Bick, 1993; Cooper et a., 1990). The northernmost county in the
project area, Warren County, rests entirely in the Adirondack Province. Occupying 10,000
sguare miles, this province is a domed uplift of Precambrian metamorphic and igneous rocks,
pushed through and above the younger, flanking sedimentary beds (Vigil e d., 2001). The
resulting topography is a rugged hill country with numerous waterfdls, and marked by a few
high pesks of granite and anorthsite (Figure C.4-2, Land Form Categoriesfor New Y ork State).

Within the genera project area, locad rock promontories and dramatic dliffs offset mgor valey
bresks and margins. The Devonian Helderberg escarpment is a limestone festure on the northeast
gde of the Catskills near Albany, and pat of the Appaachian Plateau. This outcropping is
known for its fossl-rich sequences (Van Diver, 1997). The Pine Barens (or Pine Bush) are the
late Holocene remnants of a large sand delta deposited by the ancient Mohawk River into glacid
Lake Albany (Isachsen et al., 2000:171). Upon retreat of the lakeshore at the end of the
Pleistocene (ca 12,500 BP), the delta and lakebed were exposed to winds coming from the
northwest, and a 40-sg-mi dune fidd developed, subsequently dabilized by vegetation
(Dinergtein et d., 1999).

Other festures bresking up the terrain include Cohoes Fals and Howe Caverns in Albany
County, the Saratoga Geyser, and a Fliocene pillow basdt formation caled Stark’s Knob, dso in
Saratoga County (Van Diver, 1997). These features underscore the variability of the regiond
geomorphology. However, a key dement in recondructing the geomorphology remans the
chronology of the Hudson Vdley terraces, the time-dratigraphic reationships between locd
bedrock promontories and the terrace sequences, and the dating of late Quaternary glacid
features including peninsulas, idands, kettle lakes, eskers, and kames.

4.2  Glacial Higtory

Unlike portions of the Valey and Ridge Rovince outsde of New York State, the Hudson River
velley area does not demondrate the characterigtic folded and faulted mountains of Pennsylvania
or the southern dates. In part, this is a reflection of the unique orogeny of the Adirondack
system. Accordingly, the surface terrain has a congderably more prominent glacid dgnature. A
convenient tarting point for maor events sill expressed in the landscape is 1.6 million years ago
a the beginning of the Pleistocene Epoch (Cooper e d., 1990; Muller, 1965; Oldde and
Colman, 1992; Van Diver, 1997). At this time, a continenta glacier known as the Laurentide Ice
Sheet developed in the Laurentian Mountains of eastern Quebec, tying up amospheric and
surface water, and causng a drop of more than 330 feet in globad sea levd (Isachsen e 4.,
2000). The Laurentide glacier made four mgor advances during the Pleistocene, retreating into
Canada during warm interglacid periods.

The present character of the Hudson River was dramaticaly shaped by the Pleistocene glaciation
of New England, and the subsequent retreat and mdting of those ice sheets into Canada. The
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ancient Hudson Vdley was the dte of a series of glacid lakes during the closng phases of the
Pestocene. Recongructions of the advance and reirest of the termind ice sheets in the area
indicate that glacid Lake Albany, which occupied the region between Glens Falls and New York
City, was extant between 14,000-12,000 BP. At its maximum, glacid Lake Albany was 31 miles
wide, 200 miles long, and nearly 400 feet deep (Isachsen et a., 2000). Accordingly, the centra
and upper portions of the Hudson valey were submerged or occupied by ice in the years
generdly associated with arrivals of human populations in the Northeast.

Following deglaciaion, new hydrographic regimes were created in the Hudson Vadley.
Expectedly, termind Pleistocene drata record laminated clays and slts in the few pro-glacid
basns and depressons investigated. Mogt dgnificant are the post-Pleistocene records that
document paeoenvironmenta events that are contemporaneous with the earlies Holocene
occupations. For example, Great Bear Swamp registers fibrous peaty deposts at a depth of 8 feet
that are aged to at least 7,000 BP. To the west of the project area, Meadowdale Bog on the ice-
proxima dope of the Meadowdale moraine festures smilar fibrous pests a a depth of 18 feet
that are less than 9,000 years old. While neither of these Sites provides archaeologica materids,
collectively they preview the organic compostion and depths of Holocene deposits in the glacid
terrain adjacent to the Hudson Vdley (Schuldenrein, 1996).

Within the Hudson valey proper, evidence of mgor fluvid and torrentid drainage associated
with the emptying of glacid Lake Albany is aged to 12,500 BP. Estuarine developments —
effectivdly ongoing encroachment of the pod-glacid sea levd transgresson — were initiated
immediately thereafter, dthough more detailed confirmation of this landscagpe modd is required
in the project area (Schuldenrein, 1996).

New York State preserves only the remains of the last Laurentide advance and retreat. From the
north and west, the Wisconsin glaciation (20,000 BP and 12,000 BP) advanced across dl of
upstate New York, blanketed the area of what is now New York City, and extended into most of
Long Idand (Isachsen et a., 2000; Schuldenrein, 1995; Woodworth, 1905). This most recent ice
surge sculpted the topography of the uplands, carved valeys deep into basement rock, and
shifted or reversed mgor stream systems (Muller, 1965). The extent of glacia penetration by the
ice sheats is marked by severd magor termind moraines, including the Vdley Heads Moraine
across western New York, and Ronkonkoma and Harbor Hill Moraines of Long Idand (Isachsen
et d., 2000; Muller, 1965; Van Diver, 1997).

In addition to the ice shedts, glacid mdt water generated huge volumes of sand, slt, and clay
that varioudy dammed streams and created large temporary lakes in the Hudson and Mohawk
River vdleys (Muller, 1965; Schuldenrein, 1995). Lake Iroquois, to the east of Albany dong the
Mohawk River, and Lake Albany, within the mid-Hudson valey, were among the largest glacid
lakes in the region, and were fed by the retreating Wisconsin glacier between 20,000 and 13,000
BP. Glacid outwash terraces, stagnation and terminad moraines, kettles, and eskers are among
the characteristic landforms preserved in the path of the continental glaciers across the present
Hudson valey landscape.
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4.3  Hydrology

The river originates in smal postglacid lakes in the Adirondack Mountains and flows southward
more than 315milesto the Atlantic Ocean & New York City. The stream has a meandering
pattern, with a gradient of more than 50 feet from its Adirondack headwaters a Lake Tear of the
Clouds and the Opdescent River on Mount Marcy in Essex County, to Glens Fals, Warren
County. The river drains approximately 13,370 square miles, gradualy becoming less steeply
graded as it flows southward (Funk, 1976) (Figure C.4-3, Hydrography on Upper Hudson River).
The devation a the top of the floodplain ranges from 110 feet above sea levd (ASL) at
Schuylerville, 30 feet ASL a Waterford-Troy, 10 feet ASL a Hudson, and sea levd a
Newburgh (Dineen, 1992). Currently, within the project area, mean annud precipitation rates
vary between 40 and 50 inches (in), supplying 20 to 30 in of runoff to the surface drainage
system and aquifers (Olcott, 1995). At Fort Edward in Washington County, USGS Stream Flow
Site 03127750 recorded peak stream flows between 14,000 and 31,000 cubic feet per second
(cfs) for the most recent ten years (USGS, 2001).

Like the Hudson Vdley physographic province, the Hudson River itsdf has a hisory and
character derived from its geologic foundation. The course of the stream itsdf is Sructurdly
controlled by a contact between Precambrian and Triassic bedrock, redtricting the valey to a
narrow passage between the Adirondacks and Taconic Ranges (Muller, 1965; Schuldenrein,
1995). North of Troy, the stream channd is narrow, non-tidd in nature, but flooding seasondly.
Here, the Upper Hudson River ranges from 600 to 700 feet wide, and is characterized as dightly
snuous, with a snuogty vaue of 1.01. In places, the channe cuts into bedrock to a maximum
depth of 125 feet. The sream is freshwater above Troy and the valey floor opens a this point,
cregting broad dluvid flats and low terraces or uplands as it meanders across a floodplain 2,000
feet wide (Funk, 1976; U.S. Fish and Wildlife, 1997).

Deeply cut into bedrock north of Schaghticoke, the Hoosic River debouches at the Hudson and is
the only mgor tributary on the eastern flank of the project area (Woodworth, 1905). At the city
of Cohoes, the Hudson is joined by its principd tributary, the Mohawk River, widening to
become a tidd river and estuay sysem south of Troy (US Fish and Wildlife, 1997). The
Mohawk River drained Glacid Lake Iroquois during the Pleistocene, and provided a naurd
lowland passage to Lake Ontario and other regions to the north and west of the project area
Other minor tributaries include Batten Kill, Maoses Kill, Dead Creek, and the Champlan Cand
on the east bank. Fish Kill and Snook Kill tributaries are located on the west bank of the stream.

South of Troy, the river widens to a tidd estuary, punctuated by numerous idands, inlets, and
low terraces. To the south a New York City, the valey is again constrained by steep bluffs, the
Palisades to the west and the Hudson Highlands to the east (Schuldenrein, 1995). At this point,
the stream renews its incison into bedrock, cregting a drowned river vadley. In fact, this stream
trench continues beyond the Upper New York Bay and into a degp submarine canyon for more
than 200milesbeyond the Atlantic coastline.
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4.4 Sediments

As a reault of this recent glacid activity, sediments in the Hudson vdley ae rdatively young,
massve to compacted depodts of unmodified or reworked glacid tills Fullerton (1992)
describes a varigty of sediment types and landform complexes within the valey, including
Holocene dune sands; lacudtrine or lake ddta sands and gravels, kame delta deposits; loamy tills;
and lake, ice contact or outwash sediments dating from the Late Wisconsn (Figure C.4-4,
Underlying Rock Formation for New Y ork State).

The thickness of the dluvid deposts increases downdream, with gpproximady 15 feet of
aluvium recorded a Fort Edward, 20 feet a Schuylerville, 40 feet a Albany, 60 feet at Hudson,
and 70 feet a Kingston (Dineen, 1992). Accumulations reach 100 to 200 feet in the Lower
Hudson valey channd sequences (Schuldenrein, 1995). The thickening of downstream dluvid
sedimentsis areinforcement of traditiona fluvia geomorphic modes (Schumm, 1977).

Quaternary glacia deposits on Long Idand exceed 600 feet in depth (Olcott, 1995). Within the
project area, sediments consst of fining upward sequences, ranging from coarse sands, grave,
and cobbles a the base, to sands and slts, with organic rich gdlts dominating the uppermost
levels. Soils, organic mats, and lenses of finer particles are discontinuous throughout the
floodplain (Dineen, 1992). South of Troy, the sediment packages are dominated by riverine and
esuarine depogts, and conast modly of finer grade sands, dlts, clays, and intermittent organics.
Dineen (1992) notes that deltas are formed in severd locations where tributaries join the trunk
dream, including the confluence of the Hudson with the Mohawk and Hoosc Rivers. Sails,
furthermore, tend to be gpodosols, typicd of cool, moist environments with coniferous
vegetation, underlain by sandy parent materids (Birkdland, 1999; Holliday, 1992). These tend to
be of middle to late Pleistocene or younger age (Muller, 1965).

Appendix C-25

Responsiveness Summary Hudson River PCBs Site Record of Decision



This page left blank intentionally.

Appendix C-26

Responsiveness Summary Hudson River PCBs Site Record of Decision



5.0 PREHISTORIC AND HISTORIC BACKGROUND

This overview of the prehistoric and historic background of the Hudson River Vdley provides a
basdine contextua framework againg which to consder the culturd resources of the Hudson
River PCBs Superfund Ste in paticular. The period of prehistory represented in this region
extends for over 10,000 years and is presented below as a series of mgor culturd periods
decribing  specific adaptations to a changing environment and other factors. Although the
historic era is far briefer, beginning in the 17" century, it is a period marked by dramatic change,
conflict, development, and ever-increasing socid complexity. The historic context is generdly
presented chronologically by century. However, subsections have been included to describe
significant higtorica events such as military conflicts and broad trends that are Sgnificant such
as the development of New Y ork Stat€’ s transportation system.

51 Prehistoric Period

The Upper Hudson River vdley has been the subject of condderable professond and
avocationa prehistoric research, but it has not figured prominently in discussons of New York
State prehistory. Extensve cultura resource management work has been conducted (e.g., Huey,
1997) but the results have not been widdly disseminated. The early discussions of prehistory by
Ritchie (1958), Ritchie and Funk (1973), and Funk (1976, 1978) mention numerous Stes in the
area of Warren, Washington, Saratoga, Renssdlaer, and Albany Counties, but most of these are
known only from surface collections

Curtin and Bender (1990) provide an important survey of the development of prehistoric
archaeology and settlement patterns in the Upper Hudson River region. Their work is based on
publications and unpublished data in the files of the New York State Museum and State Historic
Preservation Office. Their study identifies 735 prehistoric stes dong the Upper Hudson River
and adjacent environs, however, few specifics are provided about individual sSites. They point out
that the lack of systematic goas and methods employed during the 20 century produced a vast
but uneven database, which frequently lacks basc information such as geographic coordinates.
They dso note that syntheses such as those of Ritchie and Funk are based on only a smal
number d known gtes. In the case of the latter's semind (1976) work, 160 Stes are mentioned,
only 20 of which are regarded as ‘key’ (Bender and Curtin, 1990). Their research was therefore
oriented toward broader, but till problematic, questions of settlement density and land use.

More comprehensive data andyss on the bass of excavated materids has been done for the
Middle Hudson (Eisenberg, 1978; Diamond, 1996), and on the bass of professona and
avocationa surface collections from the Mohawk River to the west of the present study area
(Snow, 1995a; 1995h). Interest in the Middle and Lower Hudson stems from its proximity to
other mgor wel-studied drainages, such as the Ddaware and Susquehanna (e.g., Funk, 1977),
and to Colonid and American population centers. Interest in the Mohawk River has been
generated in part by the fact that it is the heartland of the Mohawk nation, and toward the eastern
range of the ‘ League of the Iroquois (Snow, 1994; Kuhn and Sempowski, 2001).

Recent syntheses have been produced for areas to the north, the St. Lawrence headwaters region,
(Abel and Fuerst, 1999) and southern Ontario (Warrick, 2000). To the south of the study area
Lindner and his students have undertaken a series of projects a Tivoli Bays in Dutchess County
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(Lindner, 2001; Waterman, 1992; Funk, 1992), following up on earlier work by Ritchie and
Butler (Chilton, 1992). Other important work has been conducted & quarry Stes in Washington
and Renssdagr Counties (Holland, 1999; Brumbach, 1987). Overdl, the archaeology of the
Upper Hudson River valey remains lesser known than most areas of New York State.

Cultural Sequence and Chronology
The basc cultural sequence and chronology for New York State is ill based on Ritchie (1994
[origindly published 1965, revised 1969, 1980]), modified by Funk (1976), Snow (1995b), and

others. It follows generdly the overal sequence for eastern North America:

Cultural Sequence and Chronology

Cultural Period Time Period Geological Age
Paleo-Indian 9,000-7,000 BC Late Pleistocene
Early Archaic 7,000-5,000 BC

Middle Archaic 5,000-3,000 BC

Early Woodland 3,000-1,000 BC

Middie Woodland 1,000-0 BC Early Holocene
Late Woodland AD 1-AD 1,000

Contact AD 1525

A number of researchers have commented on the problem of agpplying cultura sequences and
typologies generated primarily for western and southern New York to northern and eastern parts
of the gtate (Chilton, 1992; Abd and Fuerst, 1999). Given the paucity of excavated data from the
Upper Hudson River valey at present, the generalized sequence and chronology must suffice.

L ate Pleistocene, Paleo-Indian Hunters

In upper New York State, the retreast of the Laurentide ice sheet a the end of the Wisconsin
glaciaion produced ggnificant landscgpe modification, and meltwaters created a number of
proglacia lakes. These included Lake Hudson, which filled the vdley south of the Hudson
Highlands ca 15,000 BP, and Lake Albany, which occupied the valey north of the highlands to
the area of Troy by ca 13,000 BP. By ca 12,000 BP the naturd dams retaining these lakes were
breached, dlowing the lakes to drain and permitting rebound of the land mass and the rise of sea
levels (Sdwen, 1975; Schuldenrein, 1995). The complex Holocene topography and resource base
emphaszed by Bender and Curtin (1990) as the settings for human occupation of the Upper
Hudson River Vdley are primaily glacid in origin (Dineen, 1992).

Uncertainty remains about the timing and route of Paeo-Indian colonization of North America in
generd (Anderson and Gilliam, 2000), and the firs human occupation of New York State is
equally problematic. Humans entered upstate New York and the Upper Hudson River valey for
the firsd time ca 10,000-9,000 BC. Ritchie (1980) reports isolated finds of fluted points
characterigtic of the Clovis tradition in the Albany area, but offered few details. Levine's (1986)
publication of Pdeo-Indian fluted points from surface collections in the Upper Hudson River
vdley is dmilaly vague regading the naure of find spots and their environmental settings.
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Mogt appear to have been collected from plow zones and indicate an extremely ephemerd
occupation, such as hunting camps.

Rdativdy few Pdeo-Indians dtes have been excavated in New York State. These include the
Wes Athens Hill and Kings Road dtes in Greene County (Funk and Ritchie, 1973; Weinman
and Weinman, 1969), the Davis dte in Essex County (Ritchie, 1980), and the Dutchess Quarry
Cave in Orange County (Funk et d., 1969). Excavated stes are consistently sndl and indicative
of extremdy short-term utilization. Bender and Curtin's collation of Stes contained only deven
Paleo-Indian occurrences in the Upper Hudson River vadley (1990:88). The materia culture of
the Paleo-Indian period condds largely of projectile points, with smdler numbers of knives,
scrapers, flakes, choppers, and pounding tools. Eisenberg (1978) provides a formd analysis of
Paleo-Indian lithics. These assemblages indicate heavy dependence on hunting, probably of large
game, and possbly exploitation of flint resources. The rare occurrence of Hudson River flints
such as Normanskill chert a the southeastern Pennsylvania Pdeo-Indian Shoop ste (Witthoft,
1952) lends further support to this view.

The smal numbers of artifacts reported for New York State as a whole in recent studies of North
American fluted points support the recondruction of only sporadic Pdeo-Indian movement
through the Upper Hudson River valey (Anderson and Faught, 1998; Morrow and Morrow,
1999). Funk and Welman (1984) suggested that ecologica factors, namely the predominance of
post-glacia coniferous forests with reatively scarce resources, account for the scarcity of Paeo-
Indian and Early-Middle Archaic stes in New York State. This view is increesingly chalenged
by new evidence from throughout the Northeast. It is clear, however, that Early Paeo-Indian
occupation of the Upper Hudson River valey is characterized by extremey low population
densty. Given the paucity of excavated Stes and faund assemblages, it remains unclear whether
Paeo-Indian groups were generdized hunter-gatherers or specidized hunters pursuing species
such as caribou (cf. Abel and Fuerst, 1999). Evidence from Pdeo-Indian stes in Connecticut,
however, suggests that the margins of paeo-lakes would have been especidly productive areas
for hunters (Curran and Dincauze, 1977), but riverbank sites would tend to have been severdy
eroded and the ad hoc tool components washed downstream where they are unrecognized. The
collection emphass on projectile points aso skews discussions of subsstence toward fauna and
away from flord resources (Modler, n.d.).

Holocene, Archaic Hunter Gatherers

The Ealy and Middle Archaic periods had long been interpreted as representing a low point in
human occupation in the northeast, but as with the Padeo-Indian period, surface collections have
begun to fill in the gap (Levine 1986). Pat of the explanation for the increesng dendty of
human occupation of upper New York State may involve the gradud trangtion from coniferous
to hardwood forests during the course of the period (Sdwen, 1975). Earlier Archaic Sites such as
Lamoka Lake (Ritchie, 1980) and the Sylvan Lake Rockshelter (Funk, 1976) are Stuated aong
more southern latitudes than the Upper Hudson River valey, possbly suggesting a gradud
increese in semi-sedentary  occupdion in synch with changing environmenta conditions. By the
Late Archaic, human occupation is widespread through New York State. Bender and Curtin
suggest that the seemingly dramatic incresse in the dendty of Late Archaic Stes may be a
manifestaion of a fully developed drategic exploitation system (1990). Conversdy, they suggest
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that the continuation of Late Archac materid culture in the Ealy Woodland may be
overemphasizing the earlier period at the expense of the latter (1990).

Genadized hunter-gatherers characterize the Archaic period, exploiting not only large game but
adso a wide variety of fauna such as smal mammas and birds and riverine resources. A number
of shell mounds on the Lower Hudson indicate sysematic exploitation of oysters a leest as far
north as Croton (Schaper, 1989; 1993), and oysters have been found in Archaic levels a
Cruger's Idand in northern Dutchess County (Ritchie, 1958). Fishing equipment such as
netsnkers are common, but the extensve presence of knives and other butchering tools at Stes
such as the Datum (Eisenberg, 1982) indicate the continued importance of hunting.

Excavated Archac dtes in the Upper Hudson River valey incdude River, Fish Club Cave, and
Snook Hill (Ritchie, 1958; Funk, 1976). More recently, excavations have been undertaken at the
Becker Property in Renssdagr County (Cesarski, 1999). The settlement pattern is of an
increasngly complex series of gtes incduding base camps such as Lamoka Lake and the Bent
dgte on the Mohawk River (Ritchie and Funk, 1973), up to five acres in size; seasona rock
shdters such as Sylvan Lake and Zimmerman, in Greene County (Funk, 1976); and smaller
hunting and fishing camps The complexity of settlement is matched by the increesing diversty
of projectile point styles, suggesting that New York State was occupied by a variety of groups
with different subsistence drategies and socid identities (Sdwen, 1975). The presence of
quarrying and chipped tool production dtes such as Pleasantdde in Renssdaer County
(Brumbach, 1987) may dso reflect greater Ste specidization and increased economic interaction
between groups.

Archaic groups did not possess domesticated plants, but the sze and depth of depost in many
gtes suggest that occupation was ether year-round or repested. The increasing familiarity with
microenvironments and technologicad innovations, in particular the emergence of sone bowls,
evidently of Southeastern derivation, were important pre-adaptive features for the development
of agriculture during the Woodland period.

Middle Holocene, Woodland Horticulturists

The Woodland period saw the establishment of horticulture and the development of larger socid
units, including matriarchd and matrilocd dans, sedentary villages, and tribes immediately
ancestrd to the higoricdly known groups of upstate New York. Pottery was gradudly
introduced, and a much wider variety of materid culture came into use. While minor climate
fluctuations took place during this period, the overdl environment was very smilar to that of
today. In generd much more information is avalable for the Middle rather than the Upper
Hudson River valey (Diamond, 1996).

Ealy Woodland dtes are similar to those of the Lae Archaic. They ae typicdly smdl, and
projectile points, scrapers, and bone tools provide evidence of hunting, fishing, and limited
cultivation (Funk, 1976). The Church and Coffin dtes, located on the Hudson River flood plain
in Washington County (Funk and Lord, 1972) are good examples of a multi-purpose and hunting
camp, respectivey, but reaivey few dtes are known from the Upper Hudson River valey.
Pottery is found on an increesng number of Stes, typicaly stamped and impressed cooking pots
tempered with crushed shell. The wide variety of types however, points to low levels of
interaction between groups. Another new feature of the early Woodland period are burids with
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edborate grave goods, including flints and bone tools, shell and copper beads, and stone
pendants (Ritchie, 1980). These symbolic and religious developments are related in part to the
emergence of abroad variety of religious practices in Eastern North America (Brown, 1997).

By the Middle and Late Woodland, the sze and complexity of sites increases tremendoudy. The
key to later developments was the introduction of horticulture and the triad of cultigens, maize
(Zea mays), beans (Phaseolus vulgaris), and squash (Cucurbita pepo). Their processng was
facilitated by the use of cooking pots and storage pits. Villages were occupied year-round and by
the end of the period were often comprised of multiple longhouses postioned on defensble hills
with pdisades Smdler hunting, fishing, and farming sdttlements developed as offshoots. The
Weinman dte in Warren County (Funk, 1976) is a smdl camp, but it contained cooking hearth,
storage pits (possibly for nuts), a chipped stone workshop, and a pottery dump. The Dennis Ste
in Albany County (Funk, 1976) is locaed on a series of dluvid flas on a Hudson River
tributary. Sturgeon plates, deer bones, fresh water shells, and corn and beans were found in
hearth and Storage pits, indicating the range of subsistence activitiess One of the largest Late
Woodland stes is Garoga in Fulton County. It reached some two and a hdf acres in Size and was
comprised of at least seven longhouses, each between 150 and 200 feet in length, with hundreds
of gorage pits (Ritchie and Funk, 1973).

The Middle and Late Woodland periods see the emergence of didtinctive Iroquoian Sites,
particularly in the Mohawk River Vdley and central New York (Snow, 1994). The origins of the
Mohawk and other Iroquoian groups, however, reman controversa. From the Mohawk River
valey it gppears that villages of 100 to 200 individuds prevailed until ca 1450, and were
followed by larger villages of 600 to 800 people on defensble hilltop postions. Snow suggests
that the League of the Iroquois developed during this period and produced more secure
conditions (Snow, 1995b). A didinction between Mohawks and Algonquin-spesking Mahicans
aso became evident by thistime, and by the 16™ century the groups were bitter rivals.

The Upper Hudson River valey figures centraly in these ethnic developments. A number of
recently excavated Late Woodland stes, including Winney's Rift in Saratoga County (Brumbach
and Bender, 1986b) and the Goldkrest Site in Rensselaer County (Lavin et d., 1996), were only
smal camps, comprised of a few hearths. A variety of ceramic types are present at both Stes,
including some indicaive of coastd and Deaware vdley connections, raisng the question of
whether these were Mohawk or Mahican dtes. The Fish Kill dte in Saratoga County has both
Mahican and Mohawk ceramics, pointing to the complexity of ethnic reations during this period
(Brumbach, 1975). The evidence suggests that the entire Hudson River valey was a contact zone
between various groups and that inter-group relaions were highly dynamic (Diamond, 1996).
Figures C.5-1 (New Netherland and New England, 1635) and C.5-2 (New Netherland, 1621),
clearly depict the mosaic of identified native triba groups during this period of time.

Contact Period

The Contact period in the Upper Hudson Valey begins ca. 1525 as Europeans started moving
north from the Middle Hudson and Susguehanna River valeys and south from the S. Lawrence.
From 1525, European trade goods begin appearing a native stes, including rolled copper tubes,
iron spikes and adzes, and from 1580, glass objects are evident (Snow, 1995b). The Spanish
explorer Giovanni de Verrazzano reached New York Harbor on April 17, 1524, and a few
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historica references suggest that other Spaniards may have edablished a fort in the area of
Albany during the 16" century, but as yet there is no corroborating archaeologica evidence.
Similar clams that the French had edtablished a fort a Albany by 1540 are uncorroborated
(Kraft, 1991). The Dutch explorer Henry Hudson's voyage in search of the Northeast Passage to
the Orient took place in 1609, whereupon he discovered instead the river that now bears his
name. Hudson was initidly able to trade peacefully with native groups, despite hodility crested
by the earlier appearance of European davers. Almost immediately theresfter Dutch traders in
great numbers began flooding into the area in search of furs and other materids. The English and
then the French adso quickly sought to displace the Dutch by force, sending expeditionary forces
in 1613 and later (Kraft, 1991). These efforts were unsuccessful.

In 1614 the Dutch established Fort Nassau on the west bank of the Hudson River at what is now
Albany. This was a smdl fort surrounded by an 18-foot-wide moat and manned by only 10 or 12
men. The location was said to be in Mohawk territory (Kraft, 1991), and the Dutch quickly took
advantage of the complex rivaries between native groups. Also in 1614, Champlain led Huron
and other groups againg the Iroquois, beginning a series of displacements that would change
native geogrgphy and demography. How this affected the Upper Hudson River valey is
uncertain. There is ethnohigtoric evidence suggesting that Mahican groups lived both in ‘castles’
that is, Stockaded villages, as wel as in ‘villages’ possbly seasona camps (Brasser 1974;
Bender and Curtin 1990:4-7). Images of such dructures gppear on period maps as William
Bleseu's 1635 map of the northeast coast of America (Figure C.5-1, New Netherlands and New
England, 1635). While ggnificant changes in native settlement sysems are likdy to have
occurred in the Hudson Vadley, they cannot be documented archaeologicaly at this time, in the
manner of better-known Mohawk settlements to the west (Snow 1995b). Indeed, the few Late
Woodland/Contact period Sites excavated in the Upper Hudson River vdley aea are excusvey
amall settlements (Diamond, 1996).

Iroquois populations of upstate New York appear to increase dramaticaly ca. 1614-1634, in part
as a result of refugees entering from the St Lawrence area, and then drop precipitoudy & a result
of amdlpox (Snow, 1995d). Approximately 75 percent of the Iroquois died in the years
immediately following 1634. Contemporary seftlement and demographic trends in the Upper
Hudson River valey, however, remain unclear. Whether Mahicans responded to European
colonization and disease with nucleated settlements or dispersa is unknown (Diamond, 1996).

Resear ch Problems

Archaeologica research in the Upper Hudson River vadley has identified a number of unresolved
questions, or research problems. Curtin and Bender (1990) identify a number of specific issues
that future field efforts could help address. Following are four more generd research problems
for this region.

Culture History
As mentioned earlier, the Upper Hudson River’'s materid culture, change, and culturd higtory is

invariably characterized through application of systems developed for other regions (such as the
Lower Hudson, the Mohawk River valey, the Susquehanna River valey, or Centrd New York).
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An outganding research problem for the Upper Hudson is to generate locdly derived culturd
sequences and typologies, rather than applying these other systems.

Settlement Models

Ritchie and Funk have suggested a preference among prehistoric populations for Ste placement
along maor and minor stream drainages, or on uplands that afford strategic vantage points (Funk
1976, 1993; Ritchie and Funk 1973). Funk’s 1976 study of the Hudson River valey from Lake
George to New York City andyzed more than 160 sites dong first, second, and third order
sreams and adjacent uplands (1976). Open campsites on the floodplain or idands, rockshelters,
or upland promontories were noted within the study. Funk has proposed two generdized models
for prehigtoric settlement. The firsd emphasizes upland-lowlad contrasts (1976, 1992), while the
second, generated by his work on Susguehannan prehistory, emphasizes the exploitation of more
topographicaly complex microenvironments (1977, 1992). Given the size and complexity of the
Upper Hudson River vdley, it is difficult to sugges which modd is more likdy to have
explanatory vaue, dthough the settlement pattern study by Bender and Curtin (1990) usefully
emphasizes complexity and microenvironments.

Later andyses of the valey further suggest that prehistoric occupations not only exploited the
resources of the tributaries and uplands, but moved into more diverse microenvironments
asociated with marshes, tidal flats, beaches, point bars, dluvid fans, promontories, and other
features (Brumbach and Bender, 2000; Cesarski, 1996; Claassen, 1996; Dineen, 1992; Funk,
1993; Schuldenrein, 1995).

Smilarly, the larger question as to whether the Hudson River vdley acted as a ‘contane’ or a
‘condrainer,’ interpretations which contrast the interconnectedness or isolation of the region, or
which emphasize upriver-downriver dichotomies (Snow, 1980), cannot be evauated a present.
Chilton's work on the Middle Hudson River ste of Goat Idand (1992) led her to suggest
previoudy unrecognized connections with the Ddaware valey and coastd Connecticut.
Research in the Upper Hudson Valey will permit new links to be made with the archaeologicaly
better understood regions of the Green Mountains and Berkshire Hills to the east, the Mohawk
River vdley to the west, and the Middle and Lower Hudson River valey.

Spread of Farming

A third problem is the soread of farming and domesticates to upstate New York and New
England. Maize appears in the Eastern Woodlands ca AD 175 (Smith, 1992) and reaches New
York State as part of a triad dong with beans and squash. The dating of this triad has been
suggested to be ca AD 1000 to 1100, but this has been recently questioned and a date after AD
1300 proposed for the full adoption of domesticates (Hart and Scarry, 1999). Indeed, Bender and
Curtin's work indicates that over 50 percent of Late Woodland sites are located on soils that do
not support corn agriculture (1990).

The problem of maize dso impinges directly on the question of the development of ethno-
higoricaly atested groups in New York. The soread of farming and the origins of the Northern
Iroquois have been associated by Snow (1995c; cf. Hart, 2001) with the migration of groups
from the Clemson’'s Idand culture of Centrd Pennsylvania, ca AD 900. This modd contrasts
with the scenario of in situ development of the Northern Iroquois from Owasco tradition, derived
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from the Point Peninsula culture, and the subsequent diffuson of maze agriculture (Ritchie,
1994 [1980]). New archaeological research in the Upper Hudson valey will hdp fill in aiticd
gapsin Northeastern prehistory as awhole.

Origins of Historically Attested Groups

Findly, as noted above, the Upper Hudson valey lies at the eastern edge of the territory of the
Mohawk and the five nations ‘Lesgue of the lroquois’ It is generdly held, following early
Dutch observations, that the Mohawk occupied the west sde of the Hudson valey, while ther
bitter rivas, the Algonquin-speaking Mahican, occupied the east (Figures C.5-1 and C.5-2). The
opportunity to examine archaeologica gtes in this contact zone will permit a far more refined
assessment of ethnic development and interaction, expanding the results obtained from Winney's
Rift in Saratoga County (Brumbach and Bender, 1986b) and the Goldkrest Site in Renssdaer
County (Lavin et d., 1996). The incorporation of new groups and refugees by the Mohawk is
well documented, and the process is dso manifested in Connecticut, part of the aftermath of the
Pequot War of 1637. How Mohawk and Mahican interacted in the context of European
colonization, warfare, and indigenous demogrephic collgpse is an important question. The
presence of the 16™ century Dutch trading colony a Fort Orange (Huey, 1988), which is modern
Albany, dso permits interaction with indigenous groups to be assessed in greater detall,
including the archaeologica corrdates of economic rdationships, culturd change, and the
catastrophic epidemiological and demographic consequences of contact (Snow, 1995d).

52 Pre-Industrial Era, ca. 1609 - 1815
The Dutch Period
European Discovery

In 1609, Henry Hudson, who was traveling in search of the Northwest Passage for the Dutch
East India Company, saled on the Haf Moon up the river that was to bear his name as far as
modern day Albany. On his way, the explorer - the first European to navigate the Hudson - met
natives clothed in “divers sort of good furres,” from whom he acquired vauable beaver and otter
pelts The Dutch traditiondly imported their furs from Russa but the czars charged heavy
export duties. Thus, the discovery of a new, duty-free source of fur was welcome by Dutch
merchants, and Hudson soon had many followers. In 1614, a fortified trading post, Fort Nassau,
was built on an idand near modern day Albany. The sSte turned out to be badly chosen, as it
flooded dmost every year. So, in 1624, it was abandoned and replaced by a new post, Fort
Orange, located by the west bank of the river (Burke, 1991).

Establishment of the Beaver Trade

In 1621 the Dutch West India Company was chartered and given excdusive trading rights in New
Netherland for a period of twenty-four years. The Dutch established Fort Orange in 1624 as the
successor to Fort Nassau (Huey, 1988). As part of their charter, the West India Company began
offering free trangportation and farmland to settlers, who began to populate areas dong the
Delaware and Hudson Rivers (Kraft, 1991). The company clamed a monopoly on trade in the
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New World and the west coast of Africa below the Tropic of Cancer (Ellis, 1957; Morris, 1976).
Although <dtlers needed to work the land to feed themsdlves, the fur trade remained the true
busness of New Netherland. At firg the Dutch West India Company tried to mantan its
monopoly on the trade, but in 1636, facing uncontrollable smuggling by both its agents and
sttlers, the company finadly opened it to individuds in exchange for the impostion of an import-
export duty. Private traders settled in growing number in the village of Beverwyck near Fort
Orange, which the English would eventudly rename Albany (Burke, 1991). Indians sold the
pelts to the merchants of Beverwyck, who in turn sent them down the Hudson to New
Amgerdam. Business was brisk: in 1656 and again in 1657, Beverwyck shipped as many as
40,000 beaver and otter skins to New Amsterdam. A specific type of sallboat, the doop, was
evolved for navigaion on the lower Hudson River, s0 successful that it carried both freight and
passengers between the Ocean and Beverwyk/Albany (and, later, Troy) from the Dutch period
through the late 19 century.

Early Settlement

In 1624, the Dutch West India Company dispatched to its new foothold in North America 30
families, about 18 of which ended up in Fort Orange (Morris, 1976). The following year, another
group of emigrants under the leadership of Peter Minuit (ca.1580-1638) settled on Manhattan
Idand, which Minuit famoudy bought from the natives for 60 guilders. The new settlement was
baptized New Amsterdam (Morris, 1976). The Lower Hudson, between New Amsterdam and
Fort Orange, formed the centra axis of the new colony that was known as New Netherland
(Figure C.5-2, New Netherland, 1621). In 1626, the firs news from the new territory arrived in
Amsterdam: “our people are in good heart and live in peace there; the women also have borne
some children there.... They had all their grain sowed by the middle of May and reaped by the
middle of August” (cited in Thompson, 1966).

Ovedl, the early settlement of New Netherland by the Dutch proved both more and less
successtul than that of Virginia and New England by the English. It was more successful because
there appear to have been no “famine years’ due to milder natura conditions and the Dutch
settlers who arrived better prepared to work the land than their English counterparts (Thompson,
1966). On the other hand, in spite of that relaively smooth start, the Dutch population remained
gare and setlements in New Netherland were few. Reasons for this low initid population
growth include the rdligious tolerance and relaive prosperity characteristic of the Netherlands at
the time, which provided few incentives to pack up and dart a new life overseass, and the
relatively undtractive colonization scheme put in place under the auspices of the company, the
best-known aspect of which isthe patroon system.

Under the patroon system, initisted in 1629, tracts of land in the Hudson River vdley were
granted to individuas that undertook to settle at least 50 adults within four years. Each grant
included ether 16 miles of river frontage on one sde or 8 miles on ether sde. Grantees
(patroons) were given adminidrative and judicia authority over their settlers (except in cases
involving a capitd offense or more than 50 guilders [Kim, 1978]), as well as tax exemptions
(Thompson, 1966; Morris, 1966). Generdly, laboring under the control of a patroon held little
apped for prospective tenants, who could find better deds esewhere, and overdl, the
experiment was a falure. The only patroonship that succeeded was the one granted to Kiliaen
van Renssdagr (1595-1644), a Dutch jeweer, on both sdes of the river near Fort Orange.
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Renssdlaerwyck, as it was known, extended 11 miles below Fort Orange, and 9 miles above it,
amost reaching the Mohawk River (Camer, 1939) (Figure C5-3, Mgor Land Grants and
Patents of Colonia New Y ork).

In 1638, in an effort to counter the expanson of the neighboring English settlements, potentidly
more attractive schemes were developed that involved smdler grants to individua farmers, but
with limited results (Thompson, 1966). Findly, periodic and destructive wars with the Indians
adso took ther toll (Kim, 1978). Consequently, for most of its short history, New Netherland
remained centered a the mouth and in the lower reaches of the Hudson River, with virtudly no
subgtantia  establishments between Manhattan and Renssdaerwyck (Thompson, 1966). It is only
in 1661 that Esopus (modern Kingston) was founded. Also in 1661, Schenectady was established
on the Mohawk, west of Fort Orange, on the spot where Indian traders had to unload their canoes
before continuing on land toward Beverwyck (Burke, 1991; Armour, 1986). But by then, the
days of New Netherland were numbered.

The English Period
Continuity

The colony became the property of the duke of York (King James Il after 1685) in 1664. The
takeover of the colony by the English did not sgnificantly dter exising patterns and methods of
stlement. In spite of some initid hestations and experiments, the granting of large tracts of
land and the conditution of feudd-like estates, known as manors, more or less continued the
patroon system, except that settlement requirements faded and the grants became more a means
of speculation than of colonization (Thompson, 1966; Kim, 1978). Governors vaied in the
abandon and extravagance with which they granted manorid and non-manorid land patents -
some of them immense, many of them so vaguely defined as to be derisvely described as
“ambulatory grants’ - but overdl the process of privatization went on uninterrupted into the
folowing century. By 1714, most of the Hudson River valey from Saratoga to the sea was in
private hands. The land digtribution process resulted in the concentration of large amounts of
land in relatively few hands, the subsequent condtitution of a landed aristocracy eager to emulate
the English nobility, and a genera lack of attractiveness for potentia settlers (Thompson, 1966).
However, in spite of the higher vighility of the large edtates, smal fams (100 to 200 acres)
remained numerous and the area sustained a dow but steady economic and demographic growth,
fed by both agriculture and trading.

Demographic and Economic Growth

In 1698, New York counted 18,067 inhabitants, about twice as many as were there when the
English took over 34 years earlier. Of the ten counties condtituted in 1683 (from north to south
and west to east: Albany, Ulgter, Dutchess, Orange, Westchester, New York, Queens, Suffolk,
Kings, and Richmond, Figure C5-4, New York Counties, Colonid Era, 1776), the five
southernmost ones comprised 68 percent of the tota population, with only 3,000 people living
north of Weschester. The Hudson River vadley remained sparsdly populated, even south of
Albany. Albany itsdf, incorporated in 1686, was 4ill litle more than a smal trading outpost
with a predominantly Dutch population. In 1698, only 1,476 people lived in dl of Albany
County. Growth accelerated in the first half of the 18" century and the population became more
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evenly digtributed. By 1749, New York counted 73,350 inhabitants, only haf of whom lived in
the southernmost counties. The county of Albany now had 10,630 resdents. Diversty was a
hdlmark of the colony’s non-Indian population. The Dutch dements remained drong: Albany
kept a marked Dutch identity a least until the French and Indian War. | the first decade of the
18" century, Germans from the Pdatinate settled adong the Schoharie and the Mohawk. Along
with England, Irdland, and Scotland, New England was a mgor source of English spesking New
Yorkers (Ellis, 1957). Findly, the city of New York had a very active dave market and people of
African descent were adso present throughout the valey. In 1723, Albany and Wesichester
Counties had dave populations of 808 and 448, respectively. By 1771, these figures had become
3,877 and 3,430. Throughout the 18" century, between 12 and 15 percent of al New York
resdents were black (Williams-Myers, 1994; Thompson, 1966).

Economicdly, agriculture gained in importance as the fur trade, dthough ill dominant, ran into
difficulties. Indeed, the nearest hunting grounds had quickly been exhausted and pelts had to be
brought from farther and farther west, in competition with the French, settled in Canada since the
early 17" century and eager to control the fur producing regions around the Gresat lakes. That the
French did not appreciate the competition was clearly demongtrated when in 1690, dong with
therr native dlies, they lad waste to the smdl English trading post of Schenectady. Nonetheless,
economic need and demographic growth fed a generd English push wesward, of which the
edtablishment of Fort Oswego on Lake Ontario in 1727 was an important stage (Thompson,
1966).

“The Great Warpath”

The Upper Hudson valey benefited little from the expansion that marked the first half of the 18"
century, dthough land patents were granted north of Albany. Examples are the Kayaderosseras
Patent, which covered between 333,000 and 500,000 acres (Ellis 1979), and the Saratoga Patent,
a non-manorid patent for about 150,000 acres of land north of Albany granted in 1684 to Dr.
Cornelis Van Dyke and six others merchants from Albany, including Peter Philips Schuyler and
David Schuyler (Kim, 1978) (Figure C.5-3). Nonetheless, the upper reaches of the Hudson
remaned very much a wilderness through the pre-Revolutionary decades. There were severd
reasons for this dow development. Firs, as Henry Hudson himsdf had stated, Albany was more
or less the point where the river was “at an end for shipping to goe in” (cited in Thompson,
1966), making movements of people and goods further north more difficult, and prompting
Seitlers to move westward aong the Mohawk River instead. Second, the Upper Hudson River
valey lay more or less hdfway down the naturd passageway between the regions sttled by the
French around Lake Champlain and the &. Lawrence River, and those settled by the English
around the Lower Hudson and the Connecticut River. For this reason, it remained a sort of no
man's land between the two rivd empires, an area of forts and military settlements rather than
farms or trading pogts, the southern end of what a scholar recently dubbed “the Great Warpath”
(Starbuck, 1999).

Severd wars were fought in the late 17" and the 18" centuries among the English, the French,
and ther respective Indian dlies in generd in connection with European was. King William's
War (War of the League of Augsburg) in 1689-1697; Queen Annes War (War of Spanish
Succession) in 1701-1713; King George's War (War of Austrian Succession) in 1740-1748; and
French and Indian War (Seven Years War) in 1754-1763. These wars, especidly the later ones,
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took their toll on the Upper Hudson. In 1745, during King Georges War, the fort and smal
village of Saratoga was lad waste by a French and Indian raiding party in retdiation for the
English's bringing the Iroquais into the war. Saratoga was a that date the northernmost English
settlement on the Hudson. There, between 1720 and 1745, Johannes Schuyler and his son Philip
had built about 20 houses, mostly south of Fish Creek, about three-quarters of a mile north of
Fort Saratoga. About 200 people lived on the estate (Starbuck, 1999). After the disaster of 1745,
the Schuyler grounds remained empty until 1763, though between 1757 and 1763 the nearby
mouth of Fish Creek was the dte of Fort Hardy, a smal post abandoned after the Treaty of Paris
ended the French and Indian War (Starbuck, 1999).

It is mostly just before and during the last and most momentous Franco-English confrontetion
that the “Great Warpath” redlly came into its own. Indeed, the Hudson River/Lake George/Lake
Champlain nexus was destined to play an essentid role in the ultimate struggle for hegemony in
North America (Starbuck, 1999). During the first half of the 18" century, in an effort to block
English expanson westward and away from the coadt, the French established a remarkable series
of forts in the trans-Appaachian regions (Leach, 1966). An important dement of this network
was Fort Frederic, built in 1734-1737 a Crown Point, on the western shore of Lake Champlain,
“like the tip of a warning finger pointing toward the backcountry of New England and the Upper
Hudson Vdley” (Leach, 1966). Indeed, Fort Frederic did have the potential to alow the French
to control trade throughout the Champlain valey (Starbuck, 1999).

At the beginning of the war the British attempted to oust the French from Crown Point. On
September 8, 1754, an expedition led by William Johnson defested the French and Indian troops
of Baron Dieskau in the Battle of Lake George, but was unable to push onto Crown Point (Ellis,
1957). In September 1755, British forces that had come up the Hudson started construction of
Fort William Henry at the southern end of Lake George. The new fort was intended to check any
French southward push and to guard the portage between the lake and the Hudson (Starbuck,
1999). On their 9de, the French established yet another new fort south of Crown Point, which
they cdled Fort Carillon, better known in history as Fort Ticonderoga (Ellis, 1957). On August
9, 1757, French leader Montcam attacked Fort William Henry. The defenders surrendered but
fdl victim to an Indian attack, an event that was later to inspire James Fenimore Cooper. The fort
was burnt to the ground. The 1,400 survivors of the massacre took refuge at Fort Edward, south
of Lake George, by the Hudson River.

In the 1750s, Fort Edward, on the east bank of the river, and nearby Rogers Idand were home to
one of the largest British military inddlations in North America (Starbuck, 1999). Beside regular
British troops, provincid companies from severad colonies were garrisoned there, and the idand
sarved as a base for the irregular soldiers (or Rangers) of Robert Rogers, whose name was given
to the idand some time between 1757 and 1759. Fort Edward, built at the same time as Fort
William Henry, was a log fort surrounded by a ditch. The dirt from the ditch had been used to
erect embankments on top of which pickets rose up about 12 feet. By the standards of British
military ingdlations in North America, it was desgned for the long term (that is, the few years
the British expected to need to win the war). Mogt troops and supplies sent north from Albany
went through Fort Edward, whence they were portaged to Lake George.

Both Generd Abercromby's falled expedition against Fort Ticonderoga in 1758 and Generd
Amherdt's successful expedition againg the same fort in 1759 went through Fort Edward on their
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way north. In fact, passng amies of British and Provincd troops regularly, if temporarily, made
Fort Edward the largest city in the North American colonies (Starbuck, 1999). But the site was
more than a mere trangt point. It was dso home to a large number of military hospitals. Sick or
injured soldiers were sent there from other camps. After the dedtruction of Fort William Henry,
Fort Edward became the northernmost British fort in the Hudson River/Lake George complex. It
lost much of its importance after the victory over Fort Ticonderoga but was Hill active during the
ealy sages of the Revolutionary War, when it saw the likes of Benedict Arnold and John
Burgoyne. It was probably completely abandoned in late 1777 or soon after (Starbuck, 1999).

Lesser forts dso punctuated the Upper Hudson valey between Albany and Fort Edward: Fort
Hardy, which has dready been mentioned; and further north, seven miles south of Fort Edward,
Fort Miller (Lossing, 1972). Once the French menace disappeared and the French's modest role
played itsdf out, these forts went into decline. However, many, like Fort Edward, did regain
some importance during the Revolutionary War. In July 1777, for example about 2,000
American fighters driven out of Fort Ticonderoga by Burgoyne arrived & Fort Miller.

Pre-Revolutionary Expansion

The French and Indian War ended in 1763 with the Treaty of Paris and the loss of Canada by the
French. What had been the main obgtacle to the settlement of the Upper Hudson River valey and
of the regions that now congtitute the northern portion of New York State was removed. These
aress fully benefited from the generd economic and demographic growth that characterized the
pre-Revolutionary decades. Significantly, it is darting in 1763 that the old Schuyler property,
which had been destroyed in the 1745 and left more or less fdlow after that, was resettled by
Philip Schuyler, the nephew and hear of the former landlord. Schuyler built two sawmills, a flax
mill, and a new home for himsdf. By 1767, 1,200 people lived on the Schuyler estate. Most of
them were engaged in the production of timber, which was sent down to New York City via
Albany (Starbuck, 1999).

Demographic and economic growth, dreedy clearly perceptible in the first haf of the 18"
century, accelerated after 1750. In 1771, New York counted over 163,000 resdents, as against
73,000 in 1749 (Thompson, 1966). Although the city of New York and surrounding counties
continued to be home to a sgnificant proportion of the colony's inhabitants, growth was spread
over the entire teritory. The five southernmost counties now accounted for only 37 percent of
the total population and even the Upper Hudson country benefited, as adventurous Y ankees
moved west and north toward, among other dedtinations, Lake George and Lake Champlain. The
Population of Albany County quadrupled between 1749 and 1771, and new counties were
created to the northwest (Tryon County) and north (Charlotte) of Albany.

However, truly subgtantid population centers remaned few. Albany was dill the only
incorporated community outsde of New York City, which retained its overwheming economic
and commercid importance. Up river, only Schenectady and Kingston had clams to being more
than villages. The prosperity of New York rested mostly on trade with the other North American
colonies, the West Indies, and the mother country. The colony exported agriculturd and naturd
produce (wheat, Indian corn, rye, livestock, beeswax, timber, furs and skins, etc) as wdl as
manufactured products made from locally produced or imported raw materids (pig and bar iron,
sogp and candles, cordage, refined sugar, chocolate, etc.). From Europe and the rest of America,
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New York imported the goods it needed and did not produce them localy. From Africa, it
imported substantial numbers of daves. in 1771, amost 20,000 New York resdents were black
(Thompson, 1999).

In 1772, New York had 709 vessels engaged in the sea trade (as againgt 157 in 1749). Although
no datistics exist for the river trade at this date, it must have grown gpace, as the Hudson and the
Mohawk Rivers linked the interior of the colony to its port and to the outside world, and carried
ever more numerous and larger doops. Mogt of the traffic on the Hudson, however, took place
south of Albany. The Upper Hudson remained relatively isolated and its full exploitation dill
mogly a potentidity. On the eve of the Revolution, Governor Tyron recognized this potentid. In
1772, he stated “it seems practicable to open a passage [north of Fort Edward] by Locks & c. to
the waters of Lake Champlan which communicate with the River St Lawrence” Tyron aso
noted that, dthough too expensve to be yet redized, “when effected [it] would open a most
effective inland navigation, equal perhaps to any as yet known” (cited in Thompson, 1966).
Tryon's vison, however, would have to wait to be implemented. Indeed, a the time he was
writing these lines, the Upper Hudson River valey was on the eve of reverting to its role as the
“Great Warpath.”

TheRevolutionary Era, 1776-1783
The* Great War Path” Revived

If nothing ese, geography guaranteed that New York State (which declared its independence on
duly 9, 1776) and the Hudson River vdley would play a mgor role in the confrontation that
began in Lexington in April 1775. Indeed, occupying the region that extended from Quebec
down to New York City would have dlowed the British to cut New England off from the rest of
the continent and to isolate, then crush, what they saw as the cradle of, and main force behind,
the revalt (Ellis, 1957).

In Spring 1777, Lt. General John Burgoyne, a the head of a force of 7000 to 8000 English,
German, and Canadian troops, left Canada en route for Albany, where he expected to be met by
the amy of Lt. Colonel Barry S. Leger, who was to advance from Oswego aong the Mohawk
valey, and by the forces of Generd Howe, who, after the conquest of New York City in
September 1776, was assumed to be willing and ready to push north. No such meeting, however,
took place. Instead, Howe and most of his troops sailed off to attack Philadelphia As for S
Leger, he was defeated and stopped at the battle of Oriskany (near modern Rome) on August 6
(Ellis, 1957).

The Battle of Saratoga

In the meantime, Burgoyne had been pushing south (Figure C.5-5, Northern Campaigns of the
Revolutionary War). On July 5, he forced the evacuation of Fort Ticonderoga (Figure C.5-5).
This, however, proved to be the high point of the campaign. Having to lead a large, heavily
equipped army through rough territory made rougher by the obstructions planted on the way to
the Hudson vdley by Generd Philip Schuyler, Burgoyne moved dowly. He did not reach the
river until July 30. Food was in short supply. A paty sent to cgpture American supplies was
defeated a Bennington on August 13, reveding and increasing the vulnerability of the English,
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and encouraging American troops, under the command of Generd Gates snce August 2 (Ellis,
1957). Gates had the time to erect defensve earthworks a Bemis Heights on the right bank of
the Hudson, just north of the smdl village of Stllwater and near a tavern belonging to John
Bemis in a landscape of woods and fidds (Starbuck, 1999). Burgoyne marched on south aong
the left bank of the Hudson, roughly where Route 4 now runs (Starbuck, 1999). On September
15, a old Saratoga (now Schuylerville), he crossed over to the right bank, about 8 miles north of
where Gates, now assigted by Benedict Arnold and Danid Morgan, was waiting for him.

A firgt clash occurred on September 19 (Battle of Freeman's Farm) near the American lines. As
no clear victor emerged, the British retired and started building their own earthworks, consting
of “several large redoubts joined by long earthen and timber barriers that snaked across the
landscape” (Starbuck, 1999). The British remained on their postions for three weeks,
unredigticaly hoping for reinforcement from New York City and from loydist sympathizers. In
the meantime, the American forces were adle to rdly and increase ther numbers as militia units
arived from the rest of New York State and from New England (Starbuck, 1999). Finaly, on
October 7, a frce of about 1,700 hundred British troops sent out to probe the enemy positions
encountered about four times as many Americans and were forced to retreat. Burgoynes
gtuation had now become untenable. Sickness and wounds left him with about 5,000 men fit for
combat againg Gates 17,000. It had become clear that reinforcements would not materialize,
and on October 17, 1777, Burgoyne formaly surrendered to Gates in Old Saratoga
(Schuylerville), ending what has become known in higory as the beattle of Saratoga. After news
of the defeat was received in England, Lord North put out feders for a potentia settlement. The
Americans proved unwilling to settle for anything less than full independence, but the move did
manage to worry the French into officidly recognizing the independence of the colonies (Morris,
1976). The baitle of Saratoga kept the British from lethaly dividing the colonies, by prompting
France to actively enter the conflict, that success virtudly guaranteed the eventud victory and
independence of the States. For these reasons, it has generdly been considered an event of
world-higtorica importance.

After 1777, while the primary theater of war moved south, upstate New York State remained the
gte of an active and bloody frontier war, waged mostly between locd independents and loydists
supported by the Iroquois dlies, who went down in defeat with the Sde they had embraced
(Ellis, 1957; Thompson, 1966).

New Beginnings
Recovery

The Revolutionary War took a heavy toll on New York State in generd and on the Hudson
vdley in paticular. Dedruction was widespread, as exemplified by the ruin of the recently
recongtituted Schuyler estate in Saratoga, burned down in October 1777 on Burgoyne's order.
Schuyler himsdlf reported that only one building - one of the two saw mills mentioned above -
was left sanding. The main house, the second one in less than 50 years, possbly a sprawling
Georgian afar with forma gardens extending towards the Hudson, was gone in smoke, but the
same year a third one, ill in existence, was built with great speed (between 17 and 30 days) at
some distance of the origina dte, then expanded over the following years. In 1783, the area
received a boost from the opening of a road to modern Saratoga Springs. The settlement at the
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north of Fish Creek grew, and in 1820, it took the name of Schuylerville. The Schuyler property
remained in the hands of the founding family until 1839, when it was sold to George Straver,
whose heirs kept it until 1946. It became public property in 1950 (Starbuck, 1999).

The dedruction and rapid recovery of the Schuyler edtate neatly echoes the fate of post-
Independence New York. While war-related destruction was extensive, especidly on the frontier,
recovery was quick, and the 1790s saw the beginning of a remarkable period of growth, with the
total population of the state going from about 340,000 in 1790 to dmost 1.4 million in 1830.
Most ggnificantly, people now spread al over the state If in 1785 three quarters of al New
Yorkers dill lived within ten miles of tidd waters, by 1820 the same proportion lived wel away
from both the ocean and the Hudson River (Ellis, 1979). Nonethdess, the Hudson Vadley did get
its share of growth as new towns - among them Troy, founded in 1787 and soon in control of
trade with the Upper Hudson and western Vermont, and Lansingburgh - multiplied. The opening
of lage new tracts of land to faming and agriculturd improvements turned Albany into a
granary, and cattle and sheep from the interior counties were also led there to be daughtered by
the hundreds. Produce was then loaded on doops and sent down to New York City for
consumption or redigribution. Between 1790 and 1810, the population of Albany tripled (Ellis,
1979). New counties soon had to be carved out of the old Albany and Charlotte Counties:
Washington in 1784, and Saratoga and Renssdlagr in 1791 (Figure C.5-4). The importance of the
Upper Hudson to New York was solidified in 1808 when congtruction commenced on the date
capitol complex in Albany, ensuring the city's prominent position in the growing state.

TheWar of 1812 and the Birth of Uncle Sam

With the victory of the colonies over England, the “Great Warpath” lost most of its srategic
importance. From then on, conflicts would take place well away from the Hudson. The river and
its valey would now play a more indirect, if no less essentid, role. Rather than its geography,
the many recruits the area provided for US armies and the agriculturd and industrid production
of its faams and towns would now become the Hudson valey's contribution to the military efforts
of the nation. The gory of the “birth” of Uncle Sam in Troy during the War of 1812, assuming
there is any truth to it, neatly encapsulates this fact, ance apparently the “red” Uncle Sam was a
meset supplier to the troops preparing to fight the English up north in Canada.

Although New York, a big exporter state that had more to lose than to win in a confrontation
with England, had shown little enthusasm about the war, it was from the very beginning an
important theater of operations. In 1812 the US launched a somewhat improvised three-pronged
attack on Canada. William Hull, governor of the Michigan Teritory, was to invade Upper
Canada from Detroit, Mgor Generd Stephen van Rensselagr was to attack Niagara, and Mgor
Generd Henry Dearborn was to push north toward Montred from Pattsburgh, on Lake
Champlain. The plan proved unsuccessful and fighting continued on the northern frontier of New
York throughout the war, without, however, ever reaching the Hudson valey. This is not to say
that the idea did not occur to the English to revive the old Burgoyne strategy and to march down
the Lake Champlain/Lake George/Hudson valey corridor in order to cut off New England from
the rest of the country. The Battle of Plattsburgh Bay on September 11, 1814, however, which
gave the Americans undisputed control over Lake Champlain and forced the British to retreat to
Canada, guaranteed that this would never happen (Ellis, 1957; Morris, 1976).
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Thus for the firg time in the military history of New York and the United States, the Hudson
valey served as the rear line rather than the front. Camps and barracks were set up for passng
troops and loca recruits. For instance, an old unoccupied building on the northwest corner of
Hoosck Street in Lansingburgh was turned into a barracks, and a large encampment was built in
Greenbush, on the east dde of the Hudson. Rifle practice pits were Hill visble there in 1942
(Kimball, 1942). Greenbush, like other smilar camps, had to be supplied. That's where Uncle
Sam comesin.

Samue “Uncle Sam” Wilson was a successful mesat packer who had moved to Troy from New
Hampshire in 1789, one in a wave of post-Independence Yankee immigration to upstate New
York. On October 1, 1812, a certain Elbert Anderson, a contractor for the Army of the North,
advertised in newspapers in Troy and Albany for the provison of two thousand barrds of prime
pork and three hundred barrels of prime beef to be delivered at Waterford, Troy, Albany, and
New York City early the following year. Samud Wilson and his brother Ebenezer, who between
them daughtered much of the meat sold in Troy, contracted to provide beef, which they
sometimes ddivered directly to the recruits encamped a Greenbush. Locd soldiers commonly
referred to the supplier by his nickname of "Unde Sam,” a moniker that those less familiar with
locd society midakenly assumed referred to the letters US damped on each bard by
government ingpectors. This, the traditional story goes, is how Uncle Sam inadvertently came to
gand for the United States. Exactly 150 years later, in 1962, the US Congress officidly
recognized Troy as the birth place of Uncle Sam, who had in the meantime achieved world fame
by donning top hat and whiskers and forcefully bidding young Americans to join the US Army
(Renssdlaer County Website).

53 19" Century, ca. 1820-1900

The 19" century was a period of grest socid and economic transformation in the United States.
From a predominantly rurd and agrarian society, the US became the highly urbanized and
industridl power that would dominate the internationa politics and economy of the 20™ century.
A key region in one of the wedthiest and most populous gtates of the Union, the Hudson Vdley
was deeply trandformed during those decades. Some of the earliet manifestations of the
transportation revolution that made possble the continent-wide expansion of the nation took
place there. The new steam technology was quickly applied to the boats that traveled up and
down the river, which made travel between New York City and Albany faster and eader, and
linked the upper reaches of the valey more tightly to the great port that lies a its southern end.
Other innovations in trangportation, including the congruction of the Erie and Champlain cands,
had a grest impact on resdentid, indudrid, and commercid development aong the Hudson.
Figure C.5-6, Confluence of Hudson and Mohawk Valeys, 1843, depicts this new intendty of
development and the varied transportation systems in place in the Upper Hudson. However,
trangportation systlem expansons and improvements during this time period aso extended across
therest of New York State (Figure C.5-7, Canals of New York in 1855).

Although agriculture cortinued to play an important role in the region's economy during the first
haf of the century, more and more mills were established north of Albany in the vicinity of the
Hudson to take advantage of the river as a source of energy for lumber, grain, and textile
processing and production. During the second half of the 19" century, the Upper Hudson region
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continued its transformation. Although rallroad congtruction began in the early 19" century, it is
in its second hdf that the lines were expanded and solidified so as to fadlitate travel from dl
points. Indudtridization spread further and deeper as large factories were established in favorable
goots dong the river. All these devdopments left ther mak dong the vdley. But the
modernization processes a work there and dl over the northern United States were not as
successful everywhere. The southern states remained faithful to economic and socid Structures
inherited from the past, and conflict between the old and the New World erupted in 1860.
Although it was fought far from its banks, the Civil War left many memories dong the Hudson.

The Transportation Revolution

Technological advances in trangportation encouraged repid growth aong the Upper Hudson
River (Figure C.5-8, Upper Hudson River & Surrounding Region, 1880). Both land and water-
based transportation methods such as turnpikes, boats, cands, and ralroads improved and
developed, ushering in an era of rapid economic development. Waterways, however, remained
essentid. In fact, the chiegf function of the turnpikes, cands, and railroads in the Hudson region
before 1850 was to connect navigable bodies of water, such as the Hudson River, with each
other.

Turnpikes and Plank Roads

The turnpike movement legped into prominence in the early years of the 19" century. The first
turnpike was chartered in 1797 to link Albany and Schenectady. The road was completed in
1805, by which time congtruction of many other turnpikes was under way in the date. In those
same years, a scheduled stage coach and mail service was indtituted across the date, requiring
that the man thoroughfare between Massachusetts, Albany, and the western regions be
improved. By 1820, 278 companies had been chartered for congruction or improvement and
operation of more than 6,000 miles of toll road, of which about two thirds had actudly been built
(Thompson, 1966; Ellis, 1967).

Communities dong the Hudson, particularly between New York City and Albany, entered an era
of intense compstition for the western trade. The cities of Hudson, Kingston, and Newburgh
south of Albany promoted themsdves as offering the shortest route to the Catskill Mountains,
with connections eastward to the New England turnpike sysem. While Albany functioned as
gateway to the west by dominating the western Mohawk corridor, turnpikes were also built north
of it, dong the Upper Hudson. These turnpikes extended east and west of the river between the
Albany/Troy area and Glens Falls and the Lake George region (Thompson, 1966).

The turnpike era witnessed a seadily growing interest in the larger question of interregiond
trade between the Atlantic seaboard and the Ohio country. The development of the Ohio River
valey was rgpid, and its orientation down river to New Orleans, coupled with the indudtrid rise
of Pittsburgh between Ohio and New York, threstened the prominence of New York in the
competition for eat-west traffic. New York could only hope to compete by making the
maximum use of its land and water connections. Hence the building of cands, described below
(Thompson, 1966).
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Road building in the 19" century aso included wood plank roads or plank roads. Shortly before
1850, the first plank road was laid out between Syracuse and Oneida, and by the early 1850s,
over 182 companies had secured charters for plank roads in the date. Because of the ample
updtate lumber supply, such roads could eesly be built in that region. Financed by locd
businessmen hoping to promote their cities and towns, plank roads had waned in popularity by
the 1860s, as they were subject to rapid deterioration and proved dangerous for horses (Ellis,
1967; Thompson, 1966).

Steamboats

Since colonid times, the Hudson River had been one of Americas mgor trade arteries. In the
year 1827 done, 200 vessds traveled between Albany and New York City. In the early decades
of the 19" century, the Hudson's aready flourishing water-based transportation sector was
revolutionized by the gpplication of steam technology to navigation. In 1807, Robert Fulton, with
the backing of Robert Livinggon of Clermont, har to the prominent Livingston family of
Livingson Manor, successfully traveled 100 miles in 24 hours from the west Sde of Manhattan
to Livinggon Manor on the seamboat Clermont. The following day, Fulton traveled 150 more
miles north to Albany, completing the entire trip in 36 hours. The steamboat, powered by a cod-
burning seam engine, provided fadt, efficient trangportation for freight and passengers who
previoudy had to rely on naure-dependent boats, including Dutch doops, arks, river boats, and
rafts (Thompson, 1966). Fulton's successful steamboat journey from Manhattan to Albany
promised that soon passengers and cargo would no longer be held ceptive by the Hudson's
capricious winds and tides (Stanne, 1996).

From 1807 to the mid-1820s, Fulton and Livingston attempted to protect the steamboat from
competition by creating a monopoly aong the Hudson. In 1824, the US Supreme Court brought
ther effort to naught by finding the grants of such monopolies by the sates unconditutiord
under the interstate commerce clause (Gibbons v. Ogden). This decison made increased
competition possble, thus benefiting both passengers and freight. By 1850, over a hundred
seamboats were reliably carrying more than a million passengers. The Hudson River Day Line,
a prominent firm that operated from the mid to late 19" century, offered regularly scheduled
steamboat service between New York City and Albany, with railroad connections dong the route
to pastora destinations such as the Catskill Mountain resorts (Stanne, 1996).

Despite dl their advantages, steamboats ill had to accommodate nature. As the river froze
during winter months, navigation was curtalled and the movement of both goods and people
dong the waterway came to a standdtill. But there were ways to work around the vagaries of
nature and the limitations they imposed on trade. The same years that saw the rise of the
deamboat aso witnessed the condruction of cands linking the Upper Hudson to other
waterways, further facilitating efficient shipment of cargo from and to New Y ork (Stanne, 1996).

Canals
TheErieCanal

As the United States acquired vast tracts of land west of the Appaachians, it became imperative
that an adequate transportation system be created to link the interior with the Atlantic seaboard
without relying upon poor roads or the exising water route from the Great Lakes to the S.
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Lawrence River. In 1810, New York legidator DeWitt Clinton crested a study commission to
recommend a route that would connect the Great Lakes region with the Hudson River. Over the
next seven years, the commisson sudied various possbilities. By 1815, it had dravn up a
proposa for a waterway - the Erie Cand - that would extend 363 miles between Buffdo and the
esgtern tip of Lake Erie to Albany on the Hudson River (Adams, 1996).

In 1817, the date legidaure passed a hill authorizing condruction of the Erie Cand, which
began that same year. The route followed the west bank of the Hudson to Cohoes, cut across and
around Cohoes Fals to the Mohawk Valey a Crescent, followed the Mohawk River vdley to
Rome, and cut south to Syracuse. From there the canad went west to Rochester, Lockport,
Tonawanda on the Niagara River, and then ran ten more miles north to the Erie Baan in Buffao.
Completed in 1825, the new cand was 4 feet deep, 28 feet wide at the bottom, and 40 feet wide
a water leve. It included 83 done locks with 90-foot by 50-foot chambers that could
accommodate boats weighing more than 100 tons (Adams, 1996).

The new cand was an immediate success. Indeed, it cut the transportation cost of goods and
passengers from the Midwest to the east to a fraction of the pre-congtruction costs. Freight costs
between Albany and Buffalo, for instance, were dashed 90 percent (Ellis, 1967). Wool, whest,
pork, whiskey, and other items could now be shipped eastward at prices that northeastern farmers
could not match. Prior to the condruction of the Erie Cand, New York could boast to be the
breadbasket of the nation. The success of the new waterway deprived the date of this clam by
dlowing the Midwest to become the leading producer of wheset in the United States. On the other
hand, the cand fogtered the growth of cities dong its course, western cities like Rochester or
Buffdo, but aso eastern ones, such as Albany and New York City. The latter, in particular,
patly owes to the cand its rise as the prominent financia center for banking, shipping, and
insurance thet it has remained ever snce (Thompson, 1966).

The Champlain Canal

The Erie Cand did not exig in isolaion. It was only the main trunk of a larger network of naturd
and atificid waterways that connected the different sections of the state to each other and, via
the Hudson River, to New York City. Prominent among these feeder waterways was the
Champlain Cand, which ran dong the Upper Hudson, between Troy and Whitehdl, largely
within the project area (Figure C.5-7).

Work on the Champlain and the Erie cands began at about the same time (Adams, 1996). The
main purpose of the Champlain Cand was to findly perform long-needed and |ong-contemplated
improvements dong the Upper Hudson between Troy and Fort Edward, a stretch of the river
characterized by multiple fdls ranging in heights from 5 feet to 20 feet, and up to 100 feet
between Fort Edward and Hadley. In fact, the Hudson River from the city of Hudson (located
south of Albany) northward was a “navigationd nightmare of shifting shoas, mud flats, sandbars
and idets’ (Haris & PFckman, 1996; www.members.aol.com/cragsconsacsci.ntml). As
mentioned above, Henry Hudson has ended his voyage where Albany now stands because there
the river was “a an end for shipping to goe in.” By improving the navigability of the Hudson
north of Albany, the cand would make it possble to divert the export traffic of the Champlain
region from Quebec to the Hudson (Thompson, 1966). It would aso cary great quantities of
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lumber produced in the southern Adirondacks, which would then be processed a saw mills aong
the canal route, Lake Champlain, and other water tributaries (Greene, 1930).

Completed in 1822, the 81-mile-long, 4-foot-deep cana began a Watervleit, shared a junction
with the Erie Cand at Waterford, crossed the Mohawk River via Cohoes on an agueduct, and
followed the west shore of the Hudson past Mechanicville, Stillwater, Bemis Heights, Coveville,
and Schuylerville. Theresfter the cand followed the east shore of the Hudson through Thomson,
Fort Miller, and Fort Edward, where it branched off the Hudson to follow Wood Creek to
Whitehdl a the head of Lake Champlain. The origind Champlan Cand had 12 locks and
multiple fixed bridges. Later in the century, the Glen Fals Feeder Cand was built dong the
Upper Hudson to provide a link between the lumbering center of Glens Fdls and Fort Edward on
the Champlain Canal (Adams, 1996). Another related improvement was the Troy State Dam and
Soop Lock. The dam facilitated the establishment of multiple industries above it because it
provided a cheap, plentiful energy source (R. Bliven, ca. 1987).

The Erie and Champlain Canals continued to be worked on through the 19" century. In 1862,
they were deepened, widened, straightened, and improved through the congtruction of fewer and
larger locks (Thompson, 1966). Eventudly, the Champlain Cand reached a depth of 6 feet with
32 locks.

Railroads

Developed fird a mere adjunct to waterways, the ralroad eventudly became ther man and
ultimately victorious competitor for the chegp trangportation of people and freight. Unlike what
had happened with the cana system, which had developed more or less systematicdly around a
main trunk, ralroads grew piecemed and were only progressvely organized into a coherent
network. The fird railroad in New York was the Albany & Schenectady Railroad, inaugurated in
1831. By 1833, a line had been built to Saratoga and two trains left Albany each day for
Schenectady, with connection to Saratoga (Ellis, 1957). Growth was rapid. By 1842, it was
possble to travel by ral from Albany to Buffdo on the tracks of seven different companies
(Thompson, 1966). By then, rall had captured most of the Erie Cand's passenger market.
Competition over freight began in earnest when the legidature alowed ralroads to carry freight
in1847.
Hudson River Railroad

The fird railroads connecting Albany to New York City dong the Hudson were built in the mid-
19" century, delayed by the widespread notion that trains could never compete with the river.
The Hudson River Railroad was completed dong the east bank of the river between New York
City and Renssdaer (formerly Greenbush) in 1851. The establishment of the route required much
rock blasing and tunneling, and Spuyten Duyvil and other creeks had to be bridged a their
mouths. The large, 1,500-foot-long Cortlandt Bridge was built across Annsville Creek at
Peekskill, and other mgor bridges were built across the Croton River and Wappingers Creek,
south of Albany. William Redfield, steamboat operator and principa backer of the Hudson River
Ralroad, viewed the line as a good invetment because it offered an dternative to steamboat
travel, which ceased during the annua freeze-up of the Hudson (Adams, 1996).
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By 1864, Hudson River Railroad had been absorbed into Cornelius Vanderhilt's railroad empire.
Vanderbilt's shift of focus from steamboat - the empirés origind busness - to ralroad may be
regarded as a sure sgn that the latter had findly arrived. By 1867, Vanderbilt had acquired dl
the lines between Albany and New York City. In 1867, he dso gained control of the New York
Centrd Railroad, origindly founded in 1853 by an Albany merchant. The year before, New York
Centra had finadly completed congruction of a bridge over the Hudson in Albany, long ddayed
by rivary with Troy. By 1869, New York Centra and Hudson River railroads had merged and
controlled the mgority of ral traffic between Albany and Buffdo and between Albany and New
York City (Adams, 1996).

West Shore Railroad

In the 1870s, railroads were built aong the west shore of the Hudson between New York City
and Albany, in direct competition with Vanderbilt's New York Centrd line. Prior to this, the
west bank had been completely dependent on steamboats and ferry connections to the Hudson
River Railroad, and during the winter, was often cut off from the rail line on account of the river
freeze. During the same period, the Jersey City & Albany Ralroad was congructed between
Jersey City and Congers, New York. In the 1880s, the New York, West Shore & Buffao took
over the Jarsey City & Albany Ralroad, and completed the line between Congers and a point
just south of Albany. The line merged with the New York, West Shore & Chicago to provide
savice from Albany to Buffdo. By 1884, trans were operaing on the lines between
Weehawken (Jersey City area) and Buffalo. The New York, West Shore & Buffao was built to
the highest engineering standards and had lower grades than the Hudson River Ralroad (Adams,
1996).

In 1885, the New York, West Shore & Buffalo was taken over by Vanderbilt's New York
Central, and kecame known as the West Shore Railroad, which provided service from New York
City to Albany then west to Buffdo and beyond. It aso provided service east from Albany to
Boston via the Boston & Maine line, and provided feeder service to the Catskill Mountain resorts
(Adams, 1996) (Figure C.5-9, West Shore Railroad and New Y ork Central Railroad).

Ddaware & Hudson Railroad

Railroads were aso built north of Albany dong the Hudson during the 19" century. Many were
asociated with the Delaware & Hudson (D&H) enterprise. The D&H was chartered in 1823 to
build a cand from the northeast Pennsylvania codfields to the Hudson River a Kingston, south
of Albany. The cand ran from Honesdde, Pennsylvania, to Rondout, New York. It was
completed in 1828 and operated until 1899, when the company divested itsdf of it and expanded
its ralroad activities. The company changed its name to the D&H Railroad in 1904 (Adams,
1996).

In the 1870s, the D&H acquired a smal empire of short lines in the Upper Hudson, building
upon its acquistion of the Albany & Susguehanna between Albany and Binghamton in 1869.
These lines included the Saratoga & Schenectady, linking Saratoga Springs and Bdlson Spa
with Schenectady and Albany; and the Renssdaer & Saratoga, linking Troy via the firgt ralroad
bridge across the Hudson River with Saratoga and points west. The bridge spanned the river
between Troy and Green Idand and caried the line north to various idands a the confluence of
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the Mohawk and Hudson Rivers (Adams, 1996). The D&H aso acquired the Saratoga &
Washington Railroad, origindly built in 1848. The line extended north from Saratoga Springs to
Whitehdl a the southern tip of Lake Champlain, and crossed the Hudson a Fort Edward. In
addition, the D&H acquired the 1869 Glens Fdls Railroad that connected Fort Edward to Glens
Fdls, with connections to Lake George, where steamboats served lakeside resorts. Other
rallroads that were added to the D&H portfolio included the Albany Northern Railroad. This
railroad was an 1853 line that ran north from Albany dong the west bank of the Hudson to
Cohoes, across the Mohawk River to Waterford Junction; and across the Hudson again to Eagle
Bridge, New York. Connections were made there to Vermont (Adams, 1996) (Figure C.5-10,
Deaware and Hudson Railroad).

Other ralroads dong the Hudson north of Albany included the Boston & Maine Railroad. The
line, established in 1879, currently carries freight traffic across the Hudson to Mechanicville on a
ralroad bridge where it connects with the D&H a a mgor freght interchange in Riversde
(Adams, 1996).

Agriculture

In the 19" century, agriculture continued to play an important role in the economy of the Upper
Hudson region. The post-Revolutionary spurt of growth in cities and trade dong the Atlantic
coast prompted increesng emphass on commercid agricultura production. Wheat was the
principal crop a the confluence of the Hudson and Mohawk Rivers and the area became known
as one of the granaries of the nation. Cattle, sheep, and poultry and the food and clothing items
they yielded became regular items of exchange (Thompson, 1966).

The completion of the Erie Cand had an important impact on the Hudson River vdley, as it
enabled a “wheat bdt’” to emerge between Onondaga and Lake Erie. In the end, the Hudson
valey was supplanted as grain producer since it could not compete with western New York
whesat, especidly following the damage inflicted by the Hessan fly and midge infestation in the
firg haf of the century (Thompson, 1966).

In response to these factors, rye, corn, oats, and barley began to be cultivated aong the Mohawk
and Hudson River vdleys. Catle were driven to metropolitan markets such as Albany. In
reaction to competition from the west, eastern New York farmers, including Hudson Valey
yeomen, turned incressingly to dairy farming, fodder crops, orchards, and flax. New York State
remained an important producer of agricultural products (such as oats, barley, buckwhest, butter,
cheese, orchard and garden produce, potatoes, poultry, and caitle). The rgpid growth of the
Midwestern dtates, however, dlowed them to progressvely supplant western New York, in
particular because Midwestern wheat could now easly be shipped esstward via the Erie Cand.
New York dropped from amost fird in wheat production rank in 1850 to 17th in 1890
(Thompson, 1966).

At the end of the 19" century, though, New York was siill the leader in dairy production, oats,
corn, and hay acreage. The ongoing success of commercid darying and horticulture was made
possible by the advent of the railroad, which linked previoudy separated markets. Improvements
in agricultura technology a the end of the century prepared the dtate for a new phase of
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agricultura development in the 20" century, despite the overdl dedline in farmland in the 1880s
and 1890s (Thompson, 1966).

| ndustries

During the 19" century, the Upper Hudson region hosted a variety of industries linked to local
naturd and manmade resources. Many factories were established following the ompletion of the
Champlain Cand in 1822, which facilitated trangportation of both freight and passengers over a
previoudy norrnavigable section of the river. A sampling of indusries located in Albany,
Renssdlagr, Saratoga, and Washington Counties follows. They span the entire century, from its
early decades, characterized by locd production, to its late ones, characterized by regiona
production and distribution.

Albany County

Mgor riversde stlements in Albany County include the city of Albany, Watervliet, and
Cohoes. With the opening of the Erie Cand in 1825, the city of Albany became a gateway to the
west. Located at the eastern terminus of the cand, Albany turned into a magor shipping point for
westbound freight. As the century wore on, the city's role as a mgor shipping center increased,
due to the numerous railroad lines that passed throughit.

In addition, Albany also became a grest lumber center. Lumber from the southern Adirondacks
region was rafted down the Hudson from Glens Fdls in southern Warren County (Thompson,
1966). Upon arivd in Albany, it was processed in the region's many sawmills and then shipped
west via the Erie Cana or to points south aong the Hudson, with New York City as a mgor
degtination. Albany retained its prominence as a lumbering center until the 1890s, when lumber
supplies originating in the southern Adirondacks became depleted. The higher, isolated sections
of the Adirondacks, on the other hand, remained untouched.

Waervliet, located north of Albany, was aso an important indudgtria center. In 1813, the
Waervliet Arsend was established adong the west bank of the Hudson River. The arsena was
founded to produce munitions for the War of 1812, and was eventualy equipped with its own
rallroad sdings for easer shipping. In the 1880s, the arsend became the “cannon factory” of the
United States Today, it continues to produce wegpons and other high tech armaments
(Www.wvaamy.mil).

Cohoes was another mgor settlement. Located north of Albany and Watervli¢, it dts at the
confluence of the Hudson and Mohawk Rivers, near the 70-foot Cohoes Fals (Figure C.5-6). As
early as 1811, manufacturing concerns in Cohoes were turning out cotton, wool, linen, and iron
products. With the completion of the Erie Cand in 1825 and the congruction of a massve dam
for waterpower in 1865, Cohoes was poised for future growth. Manufacturing enterprises
benefited from the avalability of waterpower, enabling the city to become an important textile
menufecturing center.  Chief among these knitting mills was the Harmony Manufacturing
Company, established in the 1830s (Greene, 1930; www.brittanicacom).
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Rensselaer County

In the early 19" century, 80 percent of the Renssdaer County population was engaged in
agriculture- and forest-rdated pursuits. Locd agriculture-rdated industries benefited from the
power produced by the county's ample streams and waterfdls, and included grigmills and
flouring mills, cheese factories, tanneries, and saw mills, dl sustained by the abundant lumber
supply of the Upper Hudson region. The food processing sector was aso well represented, with
many malt factories, breweries, and cider mills (R. Bliven, ca. 1987).

By the middle of the century, a wider variety of industries could be found in the county, centered
on iron, textiles, building materids, food, pottery, and brushes. lron production included
horseshoes, cast iron stoves, and storefronts. Clothing, men's collars, and twine represented the
aeds textile-rdaed production. Building and condruction materids, such as roofing, brick,
sheet ted, and oilcloth were dso manufactured in the county, as well as leather and paper. Food
and drink production focused on potatoes, milk, whiskey, and beer (Vanderwerker, 1994).

Mgor indudrid settlements in the project area included the cities of Renssdaer (known as
Greenbush until 1897), Troy, and Lansngburgh, on the east bank of the Hudson River.
Renssdlaer, located across the Hudson from Albany, was the termina point for the Hudson River
Railroad, which originated in New York City. The advent of the railroad caused Renssdaer to
become a mgor rail junction, as travelers and freight arriving from the south would disembark in
the city and be ferried across the Hudson to Albany for travel to points west.

The city of Troy, Renssdaer County's seet, located north of the city of Renssdaer, was home to
many industries. In the early 1800s, it was an important manufacturing center for cotton, woal,
and rolling paper. Numerous grigt, saw, and pulling mills were dso found there, dong with
carding machines and didtilleries. Factories were established for the production of metd shovels,
nails, and spades. Indeed, Troy was an ealy seat of the US iron and sed industry (Greene,
1930). In 1822, Troy benefited from the completion of the Champlain Canal, which opened the
Upper Hudson to navigation and made the Lake Champlain region accessble. Troy was adso
linked to the Great Lakes region via the Erie Cand (Greene, 1930). As part of the Champlan
cand, a dam was built above Troy that provided locd indudries, including a paint manufacturing
company, with power (R. Bliven, ca 1987). Findly, steamboats plied the Hudson between Troy
and New York City, making Troy a mgor trangportation center for both passengers and freight
(Greene, 1930). The city's renowned clothing industry supposedly originated with the invention
of the detachable collar by a Troy housewife in the early 1800s. In 1834, Troy's first collar and
shirt factory opened, and clothing dominated the city's economy after the introduction of the
sawing machine in 1852. Clothing would reman a primary item produced in Troy wdl into the
20" century (www.brittannica.com).

Located on the northern edge of Troy, Lansangburgh was dso an important industrid  settlement
during the 19" century. Early in the century, it had become a shipbuilding center where soops,
schooners, scows, and other vessels were built. By 1818, the city became known as a brush
manufacturing center, and by the late 1800s, it counted no less than 35 brush making factories
(Vanderwerker, 1994).
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Saratoga County

Many industries were adso established in eastern Saratoga County during the 19 century. The
mgority of these indudries were located in Wateford, Mechanicville, Stllwater, and
Northumberland.

In Waterford, founded in 1816 north of Albany, the Erie and Champlain Canads met. This made
the town and village a gateway to both the Upper Hudson, dong the Champlain Cana, and to
points wes, adong the Erie Cand (Greene, 1930; www.candsdateny.us). The origind
Champlain Cand waerway was built through centrd Waterford, ushering in an era of heavy
maritime traffic. In addition to the Champlain Cand, the Waterford Sidecut was aso constructed
through the town and village. It conssted of a system of locks used to bypass a weighlock on the
Erie Cand. Because of specid postion, many cand-related industries were located in Waterford
during the 19" century (www. cands.state.ny.us).

Mechanicville, located north of Waterford, was dso a center of indudria activities Around
1800, wool and flour mills were established a the confluence of the Tenendeho Creek and the
Hudson River. With the opening of the Champlain Cand in 1822 and the advent of the Saratoga
and Rensdagr Ralroad in 1835, the village became an important interchange for commerce.
From the 1850s to the 1870s, textile mills, sash and Wind factories, and a linen threed company
sttled in the area. In 1878, the Boston, Hoosc Tunned and Western railroad reached
Mechanicville, and by the 1880s, the Hudson River Water Power and Paper Company began to
congtruct the largest dam to date on the Hudson River. During this period, a vehicular toll bridge
was built across the Hudson to Hemstreet Park in Renssdaer County, facilitating access to other
aress of the Upper Hudson region (www.mechanicville.com).

Stillwater, so named because of the leisurdy pace of this part of the Hudson as it flows past the
town, lies north of Mechanicville, and like Mechanicville, it was an important industrial center in
the 19" century. Incorporated in 1816, Stillwater grew with the arival of the Champlain Cand
dong its western edge. Knitting mills, walpaper mills, and strawboard mills were established
during this period, dong with resdentid and commercid developments. Saw mills and brick
kilns were dso st up, with the latter usng clay discarded from condruction of the cand
(Sylvester, 1893).

Other mgor settlements dong the west bank of the Hudson included Northumberland. During
the 19" century, agriculture was the principal occupation of Northumberland lesidents. The town
stood on fertile land and produced abundant crops of rye, oats, and corn. Potatoes were aso
produced. Following the completion of the Champlain Cand, they were loaded onto cand boats
at three docks in Northumberland. Cand-related resources in Northumberland included a wood
dam, rebuilt in done in the 1860s. The dam regulated water supply for the cand from
Northumberland to Stillwater (Vanderwerker, 1994). Paper-making indudtries, such as wallpaper
mills, were dso prominent, in addition to waterfront warehouses that stored ice and brick for
eventud shipping viathe Hudson to New Y ork City (Vanderwerker, 1994).
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Washington County

During the 19" century, many industries were established in western Washington County aong
the west banks of the Hudson River, in Thomson, Fort Miller, Fort Edward, and Hudson Fals.
Thomson, origindly called Rttsown, was sdtled in 1822, a direct result of the opening of the
Champlain Cand. Ealy indudries there included saw mills and paper mills. On one occasion,
stones from a dead volcano at Stark's Knob, southwest of Thomson on the west bank of the river,
were blasted for use in the condruction of a saw mill dam. By the 1880s, the Thomson Pulp &
Pgper Company had built a large mill in the village to take advantage of the region's ready
supply of lumber (Vanderwerker, 1994).

Fort Miller, located north of Thomson, had a cobbler, millinery, tin and wagon shop, blacksmith
shops, and grocery stores during the 19" century. Like in Thomson, lumbering and papermaking
became prominent  activities following the arivd of the Champlan Cand
(www.fortedwardnewyork.net).

Fort Edward, north of Fort Miller, had a clothing mill that was transformed to produce coarse
paper over the course of the 19 century. A blast furnace, with ore provided by Fort Ann and
Crown Point to the north, was established there in 1854, aong with sawmills and factories that
produced stoneware and pottery (www.fortedwardnewyork.net).

Hudson Fdls, known as Sandy Hill during the early 19" century, was a great lumbering center.
Numerous sawvmills were located in Hudson Fals, which rivded Glens Fdls and Albany in
lumber production.

Warren County

The mgor indudrid settlement in Warren County was Glens Falls, located on the north bank of
the Upper Hudson as the river curves west. Established in the 18" century as a milling center, the
city grew rapidly following the condruction in 1832 of the Glens Fals Feeder Cand. This 12-
mile cand functioned by diverting waer from the Hudson a Glens Fdls and ddivering it to
summit levd near Fort Edward. The feeder cand merged with the Champlan Cand and
provided a conduit to transport lumber and other products to markets in Albany, New York City,
and other commercid centers. In the late 19" century, Glens Falls industrid base grew to
include severa lumber companies, lime companies that exploited locd limestone quarries, and a
clothing industry, among other operations (Smith, 1984).

The Legacy of Slavery and the Civil War

With the end of the Revolutionary War, the Hudson River valey ceased forever to be a
battlefield. Wars, however, continued to affect the region and to draw on its resources. Although
the baitles of the Civil War took place far from the State, the industrial resources of New York,
by then the most populous and wedthiest dtate, were essentid to the success of the Union. Of
these resources, the Hudson River valey provided its fair share. For instance, Renssdlaer County
provided the Union with machine made horseshoes, manufactured at the Burden lron Works,
powered by the largest waterwhed in the world (Renssdaer County Website). Furthermore, the
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Watervliet Arsend located on the west bank of the Hudson, north of Albany in Albany County,
provided artillery for the war effort.

New York had been a free state snce July 4, 1827, a day that saw the completion of a
progressve emancipation process started in 1799. African daves made up an important minority
of the population of pre-colonia New York. In 1771 about 17,500 New Y orkers were of African
descent, a third or so of whom lived and toiled in the Hudson valey. By 1799, there were about
15,000 daves in the vdley (Williams-Myers, 1994). Black soldiers fought in the colonid wars
and the Revolutionary War, on ether sde. To them, post-Independence developments brought
civil but not necessarily economic or politicd freedom, or socid acceptance, and poverty,
athough not universal, was widespread. Thus, 1827 was more a beginning than an end.

By the middle decades of the century, an active black leadership had evolved that put its politica
hope in Republican palitics, as New York Democrats did not particularly favor racid progress.
New York blacks became involved in the fight agang southern davery. Always an important
communicetion corridor, the valey of the Hudson had become a branch of the Underground
Railroad, which divided in Albany into three routes. One ran northwards adong the upper valey,
toward Canada. Those escapees taking the northern route gathered at Troy, where they hooked
up with conductors and received supplies and money before moving on to Canada via either
Niagara or Lake Champlain. The Israd African Methodis Episcopa Church and the Firgt
Liberty Presbyterian Church in Albany and Troy were sops on the Underground (Williams-
Myers, 1994). There must have been other stops aong the Upper Hudson valey, such as the
McCrea Homestead, which, as the exisence of a smadl hidden room in the celar suggests, may
have been used to hide fugitives (Vanderwerker, 1994).

The law did not look kindly on fugitive daves but the law could be ressted. When in April 1860,
a federd marshdl apprehended Charles Ndle, an escaped dave from Virginia who had been
living in Troy, a large crowd, led by Hariet Tubman, formed and helped Ndle to escape agan.
He retuned to Troy dfter benefactors bought his freedom. A plague on Staie Stireet
commemorates the spot where he was arrested (Williams-Myers, 1994). The period of the Civil
War was overdl a difficult one for African-Americans, as many opponents to the war took their
anger out on those on whose behdf they believed it was being fought. The adoption of the
military draft in March 1863 encountered strong resistance and led to rioting and attacks against
blacks not only in New York City but in saverd other places as well, including Troy (Williams-
Myers, 1994). On July 15, a mob of men formed and marched from the nail factory in South
Troy into the city, as far & Mount Olympus, before moving on to the offices of the Troy Times,
which had advocated enforcement of the draft, and wrecking the place (they did spare the
presses, though, and the paper was able to resume publication within a week) (Sylvester, 1893).

Nonetheless, both white and black troops from New York State and the Hudson valey fought
with digtinction for the Union. From Saratoga County came most of the 77" Regiment of New
York Volunteers (the Bemis Heghts Baitalion), organized in Summer-Fall 1861. Recruits first
gathered and trained at a fair field, baptized Camp Schuyler, east of Saratoga Springs. They left
for Washington, DC on November 28, 1861 and saw fire for the first time on April 4, 1862, near
Williamsburg, Virginia (Sylvester, 1878). The 125" and 169" Regiments came from Renssdlaer
County. These troops, first organized in Troy, used a building of the County Agriculturd Society
just north of the town as a training camp. They fird saw fire on August 30, 1862 (Sylveder,
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Rens. County). Black men from the vdley aso fought, some in New York's three regiments of
US Colored Troops - the 20", 26", and 31% -~ and many in the predominantly Black regiments
organized in other states, such as the 54™" Massachusetts Infantry (Williams-Myers, 1994).

54 20" Century ca. 1900-1945

During the first haf of the 20" century, the Upper Hudson region continued to develop as a
commercid and industrid center. The advent of dectricity and recognition of the Hudson as a
prime source of hydrodectricity fostered further indudrid deveopment dong the river.
Likewise, the improvement of roads, cands, and the creation of the Port of Albany early in the
century spurred industrial growth dong the Upper Hudson corridor. Last but not least, World
War | and World War |l aso affected both industries and people of the Upper Hudson. What
follows is an outline of the economic transformations that impacted the Upper Hudson during the
first half of the 20" century.

Transportation System
Road Network

It is in the early decades of the 20" century that the automobile industry, whose roots went back
to the 1880s, came into its own. Mgor improvements were made in materias, congruction,
sugpension, chasss design, tire condruction, steering, and eectricd equipment. At the same
time, new methods of production turned what had Started as a toy for the rich into a mass
produced commodity. More and more people were able to purchase and own automobiles. In
1915, about 225,000 autos were registered in New York. By 1930 this number had reached
1,330,000 (Ellis, 1967).

The demand for better roads increased with automobile ownership in New York and across the
nation. In 1916, the first federd highway congruction program was launched, and by 1926, New
York and the Upper Hudson region had a comprehensve network of paved roads, including
roads flanking the banks of the Hudson between New York City and Albany, and Albany and the
southern Adirondacks region (Ellis, 1967) (Figure C.5-11, Upper Hudson River, 1921).

Barge Canal System

Aging and obliged to compete with rallroads, New York's cands needed improvement if they
were to continue to play a role in 20" America. In 1903, the New York State Barge Candl system
was implemented to overhaul and recondruct the Erie and Champlain Canas and associated
features. In the 19" century, canals were made of cut stone. In the 20", concrete, which provides
a smoother, stronger, more modern type of cand, was used as the main congruction materiel
(McFee, 1998).

Congruction of the Barge Cand system began in 1905 and resulted in an over 400-mile-long
network of 12-foot-degp waterways, 70 percent of which were located in riverbeds and lake
channds (Figure C5-12, New York Barge Canad System, 1925). As a result, some 19" century
portions of the cands were abandoned, including the portion of the Champlan Cand dong the
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west shore of the Hudson between Waterford and a point north of Stillwater. A candized portion
of the Hudson River replaced this abandoned section. In addition, the 19" century Glens Fdls
Feeder Cand was improved and used to provide water for the summit of the Champlain Cand at
Fort Edward (McFee, 1998).

Upon completion of the project in 1918, the modernized Champlain Canal measured 61.5 miles
and was equipped with ten concrete locks located as follows:

Waterford (Lock 1).

Between Waterford and Mechanicville (Lock 2).
Mechanicville (Lock 3).

Stillwater (Lock 4).

Schuylerville (Lock 5).

North of Schuylerville (Lock 6).

Fort Edward (Lock 7).

North of Fort Edward (Lock 8).

South of Fort Ann (Lock 9).

South of Whitehdl (Lock 11).

Lock 10 was never built. The locks were typicaly 45 feet wide, and measured 338 to 343 feet
between the gates, with 300- to 310-foot lock chambers (Greene, 1930). Junction locks
connecting to the 19" century Champlain Cand structure were aso ingtdled dong the barge
cand. These locks had concrete walls and wood gates, and were located north of Lock 5 and in
the Village of Fort Edward, north of Route 197 (Raber Associates, 1989). The gates and vaves
of the ten concrete locks were origindly powered by hydrodectricity via units housed in
powerhouses adjacent to the locks Over time, the hydrodectric units were replaced with
conventiona eectric motors, except for Lock 5 (as of 1998) (McFee, 1998).

Other features of the Barge Cand System included fixed and movable dams. Approximatey 12
dams were built dong the Champlain Barge Cand, five of which, in addition to the sxth dam at
Troy, are located in the Hudson River PCBs Superfund Site project ares, including the Stillwater
Dam, Northumberland Dam, Fort Miller Dam, Thompson Idand Dam, and the Fort Edward Dam
(Raber Associates, 1989). Mogt of the dams were fixed crest, concrete structures. The mgority
were equipped with taintor gates and pivoting gates 50 feet wide, could be raised above water
level, and had heavy counterbaances to facilitate one-man operations.

During condruction of the Barge Cand System, the US Army Corps of Engineers (USACE)
replaced the Troy State Dam and Soop Lock with a larger structure, known as the Federal Dam
(www.Albany.net). The new dam conssted of a 45-foot by 520-foot concrete lock that eased
travel dong the waterway (Greene, 1930).

Bridges and guard gates were dso built dong the cand route. Bridges carried vehicular and
rallroad traffic over the cands The bridges dong the Champlain Cand were fixed in place with
a 15-foot clearance (Adams, 1996). Guard gates were steel gates that could be lowered in the
event of a break in the cana to stop water from draining out (McFee, 1998). There was little
need for guard gates on the Champlan Barge Cand because it had no lengthy sections of land
lines at eevations above the surrounding terrain (Raber Associates, 1989).
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In addition to these features, termina and docking facilities were aso provided. These were
located a Mechanicville, Thomson, and Fort Edward, within the current Hudson River PCBs
Superfund Site project area. The terminds were generdly smple dructures, conssting of dock
walls, frame warehouses, and loading equipment. Locktender houses, storehouses, and shop
buildings were aso congtructed dong the cand route (Raber Associates, 1989).

Other sections of the Barge Cana System included Erie (323 miles), Oneida Lake (19 miles);
Oswego (22.8 miles), Cayuga & Seneca (27.3 miles), and spurs to Syracuse, Rochester, and Erie
(10 miles). The width of the barge cand was 200 feet, with a minimum bottom width of 75 feet
(Greene, 1930).

The Champlain portion of the barge cand carried a variety of goods, including lumber and paper
products from Canada and points south, iron ore from the Adirondacks, and petroleum, which
was stored in tanks in the ports of Albany and New York for distribution in northern and western
New York (McFee, 1998).

Port of Albany

In 1925, less than a decade after the completion of the New York State Barge Cand, the Albany
Port Digtrict Commission was formed by the cities of Albany and Renssdaer to create a deep-
water port for ocean shipping that would link the cities of Albany, Renssdlaer, Troy, Cohoes,
Watervliet, and Schenectady (Hudson-Mohawk municipd didrict) to the Atlantic. Although
steamships continued to travel between New York City and Albany during the early 20" century,
sea-faring ships had a larger freight capacity and were more useful to industry and commerce
than smdler river vessds. To bring ocean freighters to Albany, the Hudson River ship channd
between Albany and New Y ork City had to be deepened (Greene, 1930).

The federdly funded Deeper Hudson project consisted of two phases:

Credtion of a 27-foot-degp channd between the city of Albany and the city of Hudson,
located 30 miles south of Albany. The river was aso to be dredged between Albany and
the Federd Dam a Troy. The deeper channd joined with the exiding channd south of
Hudson to convey ship traffic between New Y ork City and the Albany region.

Condruction of an extendve port facility dong the Hudson between the cities of Albany
and Renssdagr that would be free from lridge obstruction and well Stuated for ship, rall
and truck traffic for industry and commerce (Greene, 1930).

Port construction and river dredging began in 1926 and were completed in 1930, at a cost of
$11,200,000. In Albany, the port encompassed 201 acres of level land with 5,300 feet of dock
frontage. In Renssdlaer, the port encompassed 110 acres with 2,600 feet of dock frontage. The
port was filled and graded to 18 feet above the mean leve of the Hudson River. The docks were
made of concrete block on pile substructures. Additiond land was set asde south of the port for
future expansion (Greene, 1930).

The port was equipped with extensve rall access. The West Shore and Delaware & Hudson
rallroads were located on the Albany side, while the New York Centrd and Boston & Albany
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ralroads were located on the Renssdaer sde. Both sdes were dso equipped with switching
tracks, dock-front loading tracks, and car float ferries to transport ral cars across the Hudson.
Railroad trangt sheds were dso built a the port, dong with extensve ral classfication yards,
gran eevators, warehouses, cold storage, open storage, lumber terminds, rallroad yards, loading
devices, cranes, mechanica dals turning basns, switching engines, fire protection, dSreets,
sawers, and water access. While the grain elevators most likely stored grain that was transported
to Albany via the Erie Cand, the lumber terminas probably stored lumber shipments transported
viathe Champlain Cana (Greene, 1930).

The Port of Albany succeeded in reinforcing Albany's postion as one of the largest freight
trander points in the United States. By 1930, the port and city could accommodate 20,000 rail
cars daly, and were able to provide complete rail didtribution services for the United States and
Canada. In addition, the port offered good highway access for trucks, and benefited from its
location just south of the Barge Cand System (Greene, 1930).

Advent of Electric Railways

Among the most momentous technological innovations of the Bte 19" century was the discovery
and domedtication of eectricd power. The newly developed eectric motor was soon agpplied to
the railroads, resulting by the turn of the century in an exploson of dtreetcar lines throughout the
sate (Thompson, 1966). To meet the competition, conventiond steam and cod-powered
rallroads resorted to fare reductions, economies (elimination of unused cars, fewer passenger
trans), improved sarvice, and, sometimes, acquisition of eectric lines. However, the competitive
threat of the dectric lines to conventiond lines turned out to be temporary (Ellis, 1967).

By 1910, most of the towns in the more densdy settled regions of the state were connected to
over 4,000 miles of newly condructed eectric railways, incuding Albany, Troy, Mechanicville,
Saratoga Springs, Glens Fals, and points in between in the Upper Hudson region (Figure C.5-13,
Hudson River Valey Electric Ralway, 1906). But by the time World War | began, dectric
ralways were in decling, hurt by labor demands, high cost of raw materids, inability to secure
capitd a reasonable rates, government regulation, owner manipulation and, above dl, the advent
of automobiles and trucks, which became popular in New York and the United State during the
two decades following 1900 (Ellis, 1967).

Agriculture

The shift from animd to mechanicd power in the 1920s, coupled with the improvement of rurd
roads, the advent of trucks and automobiles, and the spread of eectricity deeply transformed
rurd life in the state and Upper Hudson region in the early 20" century. New York's agricultural
output continued to decline, while manufacturing production and employment continue to grow
(Thompson, 1966).

Industries
By the close of the 19 century, industrid development aong the Upper Hudson had moved

away from limited, locdized busnesses and toward regiona enterprises whose horizon extended
well beyond the Upper Hudson region. This shift was made possble by rapid technologica
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developments in transportation and mechanized production, which alowed factories and utilities
to produce goods and services that could be quickly transported or transmitted to distant markets.
More efficient production and delivery systems led to a consolidation of industries dong the
Upper Hudson during the early 20" century. Some of these enterprises are described below,
grouped according to industry rather than location because of the widening of horizons
characterigtic of the period under consderation.

Hydroelectric Industry

The burgeoning eectric industry soon recognized the potentid of the Upper Hudson to produce
eectricity. Between 1900 and 1930, power companies and factories built a number of
hydrodectric plants dong the Upper Hudson. Many were the work of the New York Power &
Light Company, edtablished in 1927 to serve the power needs of Upstate New York, including
portions of the Upper Hudson region (Greene, 1930).

New York Power & Light congructed the firs red hydroeectric development on the river in
Mechanicville in eastern Saratoga County in the 1890s (Hay, 1987). In the 1930s, the plant ill
delivered 3,000 horse-power of dectricd energy into the generd power system, dthough it was
by then consdered obsolete in design (Greene, 1930). In 1929, New York Power & Light
became a subsdiary of Niagaa Hudson, which brought together numerous seam and
hydrodlectric plants in the Mohawk, Hudson and Niagara Fdls region. Other hydrodectric plants
built dong the Upper Hudson in the early 20" century indude fadilities & Moreau (1908), Lock
5 in Schuylerville (1916), Schuylerville a Fish Creek (1919), and Victory Mills (1917), and on
Green Idand (Hay, 1987).

Paper Mills

During the early 20" century, paper mills became very common in the Upper Hudson valley,
where they could take advantage of the ready lumber supply and of the power generated by the
river. By 1930, there were paper plants near or in Mechanicville, Thomson, Fort Miller, Fort
Edward, Hudson Fals, and Glens Fdls. For ingance, the West Virginia Pulp ad Paper
Company built a large plant north of the New York Power & Light Co. plant a Mechanicville.
The Stillwater Dam of the Champlain Cand helped powering the plant. The dam created a pond
more than 15 miles long tha smoothed out irregularities in stream flow for the downstream
plant. Cand-related dams a Thomson and Fort Miller also contributed to the development of the
paper industry in the region (Greene, 1930).

The area north of the Fort Edward Dam possessed excellent hydroelectric potential because of a
series of fdls. Therefore, mgor paper mills were dso edtablished in this section of the river.
These included the International Paper Company Plant at Fort Edward, which was equipped with
a hydrodectric system that also supplied the New York Power & Light Company's generd
power system (Greene, 1930).

Hudson Fdls, north of Fort Edward, dso was dominated by a paper plant. The Union Bag and
Paper Power Corporation had established a paper plant a Bakers Fals with a 10,000 horse-
power hydrodectric plant, with a potentid 100,000 horse-power output. The paper plant was
operated as a subsdiary of Niagara Hudson Power Corporation. Glens Fals, located north of
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Hudson Fdls, dso had a large paper plant. The plant was co-owned by Internationa Peper and
Finch, Pruyn & Company, the later of which first established operations in Glens Fdls in the
1860s (Greene, 1930; www.finchpaper.com).

Other Industries

Other early 20"-century industries in the Upper Hudson region included concrete, munitions,
automobile pats, and textile plants, among many others. The concrete industry flourished in
conjunction with road improvement projects and the congtruction of the New York State Barge
Cand. For example, the Champlain Stone and Sand Company of Hudson Fals was established in
1905 to crush stone from Stark’s Knob, a dead volcano in eastern Saratoga County. The cement
was used for state roads and cand locks adong the Champlain divison of the New York State
Barge Cand (Vanderwerker, 1994). Other cement plants were aso established along the Upper
Hudson during this period in response to demand generated by the congruction of the cand and
other facilities.

The automotive industry adso recognized the industrid potentia of the Upper Hudson during the
early 20™ century. In 1922, Henry Ford vacationed on the newly completed New York State
Barge Cand. This trip dsimulated his interest in the potentia of the cand for shipping car parts
and as a reault, in the late 1920s and early 1930s, Ford built four plants on navigable waterways
in the ead, incdluding Chedter, Pennsylvania; Edgewater, New Jersey; Norfolk, Virginia; and
Green Idand, New York. Green Idand is located on the Hudson between Troy and Watervliet.
Green Idand, like the other plants, produced axles, springs, radiators, and other finished auto
parts that were trangported by barge to Ford's River Rouge plant in Dearborn, Michigan, via the
Erie Cand. In addition to these plants, Ford aso built four motorships named &fter the eastern
plants. The welded-stedl ships had a 3,000-ton capacity and were the largest ships of their kind in
the 1930s. When the US entered World War |1, the government seized the ships for the war
effort. The Green Idland was later sunk by a German submarine (McFee, 1998).

Munitions were produced at the Watervliet Arsend. In the early years of the century, the arsend
aso produced cannons that were used during World War 1. Paint pigment aso was manufactured
adong the Upper Hudson, in Northumberland. In addition to these products, textiles, including
knit goods and shirt collars, continued to be produced in Cohoes and Troy, respectively.

World War |1

By the time World War Il broke out, the Upper Hudson River region, with its superb
trangportation network and numerous industries, had become an industrid powerhouse. As such,
it made an important contribution to the war effort. During the war, the New York State Barge
Cand, induding the Champlain divison, played a key role. Safe from the German submarines
thought to be tracking US movements dong the Atlantic coadt, it carried more petroleum barges
and more ail than ever before. The mgority of the petroleum shipped on barges was transported
westward from New York and Albany aong the Erie Cand, but some was aso shipped east from
the Great Lakes region to meet wartime demands. In addition to the cands, the extensive railroad
system and Port of Albany asssted in the trangport of goods and troops to and from the Upper
Hudson region (McFee, 1998).
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The region's indudtrid development continued during the war, ushering in a new type of
indudrid activity that would dominate its economy in the pos-World War |1 era. In 1942, the
US government contracted with GE to edablish a government-owned, contractor-operated
(GOCO) facility for the production of sdsyn motors for the US military. GE, founded in 1892 in
Schenectady, New York, on the other sde of the river from Fort Edward, established many
plants throughout New York and the US before and during the war (Bicentennid Committee,
1984).

55 20" Century: 1945-Present

As World War 1l veterans returned home from the war to a robust economy, the Upper Hudson
experienced rgpid indudtrid, resdentid and commercid growth. The region continued to grow
& a magor industrid and agricultura area dong the lines set in the firt half to of the 20"
century. To accommodate that growth, improvements were made to the transportation
infrastructure.

Trangportation System
Road Network

The rapid increase in automobile ownership characteristic of the postwar boom - between 1940
and 1950, ownership rose from 2,775,000 to 3,735,000 - exposed the inadequacy of New York's
road system. In 1942, under Governor Herbert Lehman, work had begun on the New York State
Thruway, a limited access superhighway that would rgpidly move traffic between New York
City, Buffdo, and other points. The outbresk of World War Il, however, prevented its
completion. Because of the sharp rise in congdruction costs during the post-war period, the
thruway was turned into a toll road in 1950, and the legidature set up a separate agency, the New
York State Thruway Authority, to oversee its congtruction and toll collection. By 1955, the route
between New York City, Albany, and Buffdo was completed, mirroring the location of the Erie
Cand condructed over a century earlier. Later thruway spurs were completed to connect the
thruway to the Massachusetts Turnpike, New Jersey Turnpike, the Pennsylvania date line, and
Niagara Fdls. The thruway, later renamed the Thomas E. Dewey Thruway, served the mogt
densely populated portion of the dstate. Its success served as a catayst for highway construction
in other parts of New York, resulting in, among others, in the condruction of the tdl-free
Adirondack Northway, which extended north from Albany, west of the Hudson River, to the
Canadian border near Rouses Point. The Northway, located west of the project area, spurred
additionad indudtrid, resdentid, and commercid growth in the Upper Hudson region (Ellis
1967).

Indeed, prime indudriad Stes were developed dong the thruway sysem and close to
interchanges, particularly in areas close to Hudson River bridge crossings or at places that linked
access routes to nearby urban centers. The thruway system quickly began to outclass both the
Hudson River and the railroad system as a determinant for industria location (Boyle, 1989).

Overdl, highway congruction in the 1950s and 1960s ushered in a burs of commercid and
suburban housing development. City populations dong the Upper Hudson dwindled as the basic
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needs of the population were satisfied a outlying dtes. The new suburbs covered large aress in
comparison to the dense waterfront settlements. As a result, broad, winding highways had to be
devel oped to link together home, work, and shopping and recreationa areas (Boyle, 1989).

Barge Canal System

After World War Il, the Champlain divison of the New York State Barge Cand System
continued to be actively used as a freight shipping facility. By the late 1940s, oil was the man
product caried by the cand sydem, including the Champlain divison. Shipments of grain
geadily declined, in part because of lower ralroad shipping rates. In 1951, 4 million tons of ail
were shipped along the canal, as opposed to 665,339 tons of grain (McFee, 1998).

The mgority of oil shipments originated from ocean tankers that traveled from New York harbor
to the Port of Albany, where the oil was transferred to cana barges before being distributed D
terminals dong the Champlain and Erie divisons. In the 1960s and 1970s petroleum barges
accounted for most of the traffic on the Champlain divison. The mgority of shipments were
bound for the US Air Force Base in Platsburgh, New York, and the city of Burlington, Vermont.
By 1971, freight tonnage on the Champlain divison accounted for hdf the freight tonnage
carried by the entire New Y ork State Barge Canal system (McFee, 1998).

Other products shipped on the Champlain divison during the second half of the 20" century
included iron ore, bulk cement, and paper products. The paper processing industry, established
dong the Upper Hudson during the 19" century, continued to ship paper products via the cand,
induding newsprint from Canadian mills on the St. Lawrence River, and pulpwood processed at
millsin the Upper Hudson and surrounding region (McFee, 1998).

However, in the 1960s, freight traffic on the New York State Barge Cand declined. There were
many reasons for this including the congruction of underground oil pipeines that pumped ol
from tank farms in Pennsylvania to Rochester, Syracuse, Buffado, and other locations. Because
pipelines are not impacted by the wesether, as cands are, and can operate year-round, the need for
dorage fadlities was diminated, and, as a result, oil shipments via cand barges declined
(McFee, 1998).

By the close of the 20" century, the New York State Barge Cana was used mostly for
recreational purposes. In 1992, the New York State Cana Corporation was formed to oversee
operation of the cand, and in 1995, it published a plan tha envisoned the cand system as a
recregtiona facility. Portions of the plan have been implemented and pleasure craft now ply the
waters of the Champlain divison, where freight-laden ships once traveled (M cFee, 1998).

Railroads

In the post-World War 11 era, ralroads continued to be an essentiad element of the region's
trangportation infrastructure. However, by the 1950s, the New York Centra empire (including
the origind Hudson River Ralroad and West Shore Railroad rights-of-way) began to experience
financid difficulties as freight traffic shifted to trucks on the new federdly-subsidized highways.
Passenger traffic aso shifted to the highways and later to airlines. Over the course of the 1950s
and 1960s, maintenance on the New York Centra lines deteriorated to the point of causing
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frequent breskdowns, thereby impairing the ralroads &bility to offer acceptable service. In
1968, the New York Central merged with its great rivd, the Pennsylvania Railroad, to form the
Penn-Centrd  Railroad, which later became the Penn-Centrd Corporation, a name indicative of
the company’s desire to play down its image as a ralroad enterprise. Under Penn-Centrd, the
rallroad infrastructure continued to deteriorate. Eventually, the corporation declared bankruptcy
in 1970. In 1976, the defunct Penn-Centrd, dong with other bankrupt railroads in the northeest,
was incorporated into the Conrall Corporation specidizing in freight service. In 1971, bankrupt
passenger lines were incorporated into the Nationa Railroad Passenger Corporation, or Amitrak
(Adams, 1996).

Within the Upper Hudson region, Conrail assumed control of the former New York Centra lines
aong the east and west banks of the Hudson, including the subgtantia freight yards at the Port of
Albany. In addition, the D&H Railroad maintained control of a large portion of the lines running
adong the west bank of the Hudson, originating west of Lower Patroon Idand near Albany, and
the east bank of the Hudson via the Rogers Idand crossing at Fort Edward. The D&H Railroad
continued to provide service in competition with Conrall. Other ral lines dong the Upper
Hudson included the freight-only Boston & Maine Railroad, which spanned the Hudson between
the town of Schaghticoke east of the Hudson River and Riversde, north of Mechanicville on the
west bank (Adams, 1996).

Industries

The post-World War |l-era was characterized by ongoing indudtrial development in the Upper
Hudson region. Heavy manufacturing associated with textile mills, papermaking, and the dectric
industry dominated the economy. The hydrodectric indusry aso played an important role.
Toward the close of the 20" century, heavy manufacturing dedlined, mirroring genera trends in
New Y ork State and the United States.

Hydroelectric I ndustry

The hydrodectric power of the Hudson near Mechanicville continued to be exploited by the
power and paper industries. While many hydro plants closed, including those a Bakers Fdls
(1982), Fort Edward (1973), and Victory Mills (1970), many others remained open as of 1987,
including Green Idand; Lock 5 in Schuylerville; Schuylerville a Fish Creek; and Moreawl.

In 1983, New York State Electric & Gas Company (NYSEG) built a 16.8-megawatt
hydrodlectric station in Mechanicville, which came on line in 1983. At the time of condruction,
the Mechanicville plant was one of the largest in the date. It was one of nine large-scae
hydrodectric plants in the state operated by NY SEG (Ellis, 1988).

Paper Mills

The paper industry continued to flourish in the second half of the 20" century. Large lumber
mills remained active in the Glens Fdls vicnity. Specificdly, Finch, Pruyn & Company
continued to manufacture peper a its mills in Glens Fdls where it has been since 1865
(www finchpaper.com). In the last decades of the century, however, extractive industries
dependent on lumber supply began to decrease aong the Upper Hudson. Canadian paper mills
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supplanted those in upstate New York, which were too rdiant on dwindling lumber supplies
from the Adirondack Forest. Furthermore, New York mills utilizing Canadian lumber were dso
subject to high tariffs, increasing the cost of operating paper millsin the state (Thompson, 1966).

Electric Industry

During the post-World War 1l period, the eectric industry grew to dominate the economy of the
Upper Hudson region. Following the war, GE purchased the Fort Edward plant from the US
government and phased out selsyn motor production. In its place, GE produced smdl capacitors,
which had previoudy been a pat of the trandformer business headquartered at GE's plants in
Pittsfield, Massachusetts (Bicentennid Committee, 1984). Capacitors are electric devices that
dore energy and provide improved efficiency for electricd systems containing transformers,
motors, and transmission lines.

GE's capacitor business grew rapidly and in 1950, the firm purchased the Union Bag & Paper
Corporation plant in Hudson Fdls. In 1951, GE permanently transferred the production of power
capacitors to Hudson Fdls from PFittsfidd. In 1952, the Hudson Falls plant was augmented by the
permanent relocation there of dl busness functions incduding finance, marketing, engineering
and personnd, as wel as manufacturing operaions, from the Rttsfidd plant (Bicentennid
Committee, 1984).

By 1957, the GE Fort Edward and Hudson Falls plants employed 1,800 people and the need for
more plant capacity was evident. As a result, a new plant was built in South Carolina to produce
eectrolytic and tantaum capacitors, which were origindly developed a the Hudson Fals plant
l[aboratory. Nickel-cadmium batteries, dso developed in Hudson Fdls, required the congtruction
of a GE plant in Horida (Bicentennid Committee, 1984).

By 1961, the Fort Edward plant doubled in Sze to accommodate increased production of small
cgpacitors usad in lighting and ar conditioning sysems. In addition, a foil ralling mill was built
to produce the ultra-thin duminum foil used for capacitors. In 1967, GE patented a method, most
likely developed in Hudson Fdls, that used polypropylene plagtic film in high voltage capacitors
This innovation had a profound impact on capacitor desgn and use throughout the world.
Licenang of the technology spurred great interest in the Hudson Fdls plant, which hosted many
internationd vigtors during this period (Bicentennid Committee, 1984).

In 1969, employment at the Fort Edward and Hudson Falls plants peaked at 1,900. GE was then
the largest employer in the capitd region, while the dectrica indudry in generd ranked among
the top employers in New York State (Ellis, 1967). In 1973, the ol embargo caused a genera
dowdown in plant output, but production continued until the mid-1970s (EPA, 2000).

The Conservation M ovement

In the 1960s, the emerging conservaion movement, drawing upon the relatively new science of
ecology with its concern for human impact on the naturd environment, began to focus its efforts
on the effect of indudtrid processes on naturd resources such as the Hudson River. When
Consolidated Edison (Con Ed), searching for new sources of power to satisfy New York City's
electrica power needs, announced a proposa to congtruct a pumped Storage generating plant at
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Sorm King Mountain, in the mid-Hudson aea, a mgor environmentd Dbattle began. The
controversy contributed to a rebirth of interest in the Hudson, dso fuded by the debate over the
federd Nationd Environmenta Policy Act (NEPA). Although Con Ed was initidly granted a
license to built the plant, legd chdlenges to the licenang process resulted in a precedent-setting
ruling that recognized that aesthetic and environmental impacts should be congdered during
licensing procedures (Stanne, 1996).

During the same period, government agencies in charge of environmental protection became
increasingly concerned about the quality of the water of the Hudson, where an increasng number
of fish kills were occurring. In particular, concerns were raised about the discharging, both direct
and indirect, of PCBs into the river by the GE plants at Fort Edward and Hudson Fals. PCBs are
consdered by EPA to be probable human carcinogens. GE's PCBs adhered to river sediments
and accumulated with the sediments as these settled in an impounded pool behind the Fort
Edward Dam of the Champlan Barge Cand. In 1973, the dam was removed, and by the mid-
1970s, NYSDEC had identified 40 PCB hot spots between Rogers Idand and Lock 2 of the
Champlain Barge Cand dong the Upper Hudson (EPA, 2000).

Legd action brought against GE by NYSDEC in 1975 resulted in a $7 million program for the
investigation of PCBs and the development of methods to reduce or remove the threst of PCB
contamination. In 1976, NYSDEC issued a ban on fishing in the Upper Hudson River from
Hudson Fdls to the Federd Dam a Troy due to potentid risks associated with consumption of
PCB-contaminated fish. In 1977, the manufacture and sde of PCBs in the United States were
generdly prohibited under provisons of the Toxic Substances Control Act (TSCA). Commercid
uses of PCBs ceased in 1977, but eroson from PCB deposts, and discharges via bedrock
fractures from the GE Hudson Fals plant and contaminated deposits above the water line near
the Fort Edward plant continued to impact the water quality of the Hudson River (EPA, 2000).
Today, the GE Hudson Fdls plant has ceased operations. The GE Fort Edward plant, however,
remans active.

In 1984, the Hudson River, between the Fenimore Bridge in Hudson Fals and New York City,
was desgnated a Superfund dte, and the same year the EPA completed an FS focusng on
methods to clean the Hudson River. The study recommended, among other things, an interim No
Action decison with regard to PCBs in the sediments of the Upper Hudson. In 1989, the EPA
announced its intention to reassess the 1984 decison. The sdlected remedy resulted from EPA’s
reassessment of the 1984 interim No Action decision.
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6.0 RESULTSOF SURVEY

As described in Section 2, EPA conducted data gathering at the NY State Historic Preservation
Office (NYSHPO) to collect basdine information regarding previoudy identified culturd
resources within the Hudson River PCBs Supefund Ste APE. The following categories of
information were surveyed at the NY SHPO:

National Register-listed resources,

Nationa Register-dligible resources;

Previoudy identified but unevauated resources; and

Previous studies including relevant compliance and presarvation planning documentation
and geophysical surveys conducted in the project area.

The results of this research are presented in the following subsections with supporting tables
included as gppendices.

6.1  National Register-Listed Resources

A review of the files of the NYSHPO identified 89 Nationd Register-listed resources within the
Hudson River PCBs Superfund Site APE. Two of the 89 resources are linear higtoric didtricts
(Old Champlain Cand in Saratoga and Washington Counties; Glen Fdls Feeder Cand in
Washington and Warren Counties) that are counted as historic didricts in each county that the
resource passes through. Eighty-seven of the 89 resources occur in only one county. As shown in
Figure C.6-1A to Figure C.6-1D, Architecturd and Archaeologicd Resources in Upper Hudson
River APE, and liged in the table below entitled Nationd Register-listed Resources by County,
the mgjority of these resources, 32 and 37, are located in the urbanized areas of Albany and
Renssdlaer Counties, respectivdly. The most prevaent resources in the APE are individudly
listed buildings 57 buildings represent 64 percent of the total resources identified in the APE.
However, the 26 higtoric didricts, representing 28 percent of the totd resources identified in the
APE, comprise the largest area and include hundreds of ndividud buildings and other resources,
dthough this number was not quantified in the present survey. These resources are mapped on
Figure C.6-1A to Figure C.6-1D, and keyed to the five-part five table, Table G1 (1a through 1€
gopended to this document. Table C-1 provides information on each of these 89 resources,
organized by county.

Only two of these resources explicitly identify archaeologica resources as contributing eements,
Peebles Idand (Saratoga County) and Rogers Idand (Washington County). This does not
necessarily indicate that archaeologicad Stes are not present in other resources, smply that they
were not identified or evauated.
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National Register-listed Resources by County

County
Resource Type Albany | Rensselear | Saratoga Warren | Washington Totals
Historic Districts 11 7 4* 1x* 3*/** 26
Historic Buildings 19 29 3 N/A 6 57
Historic Structures 2 N/A 1 N/A 4
Historic Sites N/A 1 N/A N/A 1 2
Historic Objects N/A N/A N/A N/A N/A N/A
Totals 32 37 8 1 10 89
*Old Champlain Canal, a linear historic district, is counted as a district in Saratoga and
Washington counties.
**Glen Falls Feeder Canal, a linear historic district, is counted as a district in Washington and
Warren Counties.

6.2  National Register-Eligible Resour ces

The NYSHPO maintans an edectronic database of al Nationa Regiger-digible architectura
resources that have been identified in the state, as described in Section 2. This database, known
as SPHINX, is organized by municipd civil divison (MCD) for each county. The SPHINX
database was queried for each of the 23 MCDs located within the Hudson River PCBs APE,
generding a lig of 693 previoudy identified architecturd resources, of which 616 were
determined Nationd Regider-digible as dther individud resources or contributing resources to
historic digtricts. In light of the many identified resources, the fact that the SPHINX database is
not associated with a mapping system, and per the guidance of the Assgant Director of the
NYSHPO (Kuhn, pers. comm., August 7, 2001), the location of each specific resource was not
determined for the present survey. The table below entitled Nationa Register-Eligible Resources
by Municipad Civil Divison by County provides information on the totd number of surveyed
and digible individua resources and higtoric digtricts in each MCD, organized by county.

That table reveds that the city of Troy contains the grestest number of surveyed resources, at
302 (over 40 percent of al surveyed resources), and 280 determined to be eligible as individud
resources or part of a higoric digtrict. The city of Albany contains 110 surveyed resources (15
percent of al surveyed resources), and 104 are determined digible as individual resources or part
of a higoric digrict. Warren County contains only six digible resources, the fewest of dl of the
counties.

One paticulaly ggnificant Nationa Regiger-digible resource, the Champlan Barge Cand, is
present within the study area Surveyed in 1989, the cand was recommended for National
Regiger digbility, including the barge cand channd, locks, dams, dphon spillways, guad
gates, bridges, and other features such as culverts, duice gates, terminds, locktender houses,
storehouses, shop buildings, and other associated features (Raber Associates, 1989).
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National Register-Eligible Resources by Municipal Civil Division by County

- AP .. _._lIndividually NationalDetermined Eligible[Surveyed and
County/Municipal - Civil - Division Register-EyIigibIe as Part of a HisEtJoric Undet}tlermined to|Total
(MCD) >

Resource District Date
Albany County
City of Albany 37 67 6 110
City of Watervliet N/A N/A 1 1
Village of Green Island 1 N/A N/A 1
City of Cohoes 1 N/A N/A 1
Total for Albany County 39 67 7 113
Saratoga County
\Village of Waterford 2 N/A N/A 2
Town of Halfmoon 9 N/A 2 11
City of Mechanicville 3 N/A 1 4
Town of Stillwater 2 N/A 2 4
Village of Stillwater 5 N/A N/A 5
Town of Saratoga 2 N/A N/A 2
Village of Schuylerville 2 N/A N/A 2
Town of Northumberland 4 N/A 1 5
Town of Moreau 4 N/A 4 8
Total for Saratoga County 33 N/A 10 43
Rensselaer County
Town of Schaghticoke 5 N/A 2 7
City of Troy 35 245 22 302
City of Rensselaer 65 N/A N/A 65
Town of East Greenbush 6 N/A 20 26
Total for Rensselaer County 111 245 44 400
\Warren County
City of Glens Falls 6 N/A 1 7
Total for Warren County 6 N/A 1 7
\Washington County
Village of Hudson Falls 16 24 3 43
\Village of Fort Edward 11 44 7 62
Town of Fort Edward 5 N/A 3 8
Town of Greenwich 8 1 2 11
Town of Easton 1 5 N/A 6
Total for Washington County 41 74 15 130
County Totals
Total Number of Resources 230 386 77 693
Source: SPHINX Database, New York SHPO, Albany, New York

6.3 Unevaluated Resour ces

A number of previoudy identified but unevauated archaeologicad and architecturd resources
were identified in the Hudson River PCBs Superfund Site APE as described below. At this time,
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the Nationa Regiser digbility dtatus of these resources has not been determined by the
NY SHPO.

Archaeological Resour ces

The gite location maps of the NYSHPO depict a totd of 329 archaeologica resources within the
Hudson River PCBs Supefund Ste APE (96 of these sdtes are in Albany County, 56 in
Renssdaer County, 119 in Saratoga County, 1 in Waren County, and 58 in Washington
County). This information was manualy transcribed onto USGS quad sheets and then digitized
onto the Hudson River PCBs GIS. The generd location of these stes is presented on Figure C.6-
1A to Figure C.6-1D, which is keyed to a liging of dte identifiers and summary information
provided in Table C-2. The Nationd Regiger digibility status of these Stes is unknown, but it is
likely that the overwheming mgority have not been evauated.

The dte inventory forms for esch of these Stes was examined for information concerning
culturd afiliation. The Stes were described asfollows:

145 dtes (44 percent), the mgority of those inventoried, contained exclusvely historic
resources.

A tota of 133 of these Stes (40 percent) contained exclusvely prehistoric resources.

35 sites (11 percent) had an unknown culturd affiliation.

13 stes contained both a prehistoric and a historic component.

3 gites had both components and Contact-eraremains (3).

The table bdow entitted Unevaduated Archaeologicdl Resources by County and Culturd
Affiliation provides a further breskdown of this information by county and the distance of a
boundary of the resource from the Hudson River.

Although roughly equivdent numbers of dtes have been identified that contan exdusvey
prehisoric materids or contan exclusvely prehistoric materias, 133 and 145 respectively,
dggnificant variation is present in the didribution of these dtes by county. Almost 50 percent of
the 145 identified historic dtes are located in Albany County while about 43 percent of the
identified prehistoric dtes are located in Saratoga County. These differences are likely a result of
both the degree of historic settlement in a county and the level of subsequent urbanization.

This table dso reveds apparent patterning in the digtribution of archaeologica Stes within the
Hudson River PCBs Superfund Site APE by culturd afiliaion in relaion to ther distance from
the river. Jus under hdf of the 133 identified prehigtoric Stes have a boundary located within
250 feet of the Hudson River's coadlline, an area that consgts of only just over 12 percent of the
APE itsdf. This suggests a correlaion between prehistoric Ste location and distance to the river.
A smilar but weeker pattern is evident for the higtoric Stes as well.

Some of the dte inventory forms contain more specific information regarding culturd  affiliation
(Table C-2 following the body of this document). Of those forms for previoudy identified
prehigoric dtes that indicate a specific culturd affiliation, about hdf are associated with the
Archaic period and half are associated with the Woodland. No Paleo-Indian Sites are represented
and only asmal number of sites with a Contact period component.
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Unevaluated Archaeological Resources by County and Cultural Affiliation

Cultural Affiliation
County Prehistoric Historic Totals
<250 ft | >250 7t | Total | <250 ft [ 5250 ft | Total | CO | Contact | N/A
Albany 5 9 14 5 66 71 3 1 7 96
Rensselaer | 19 24 43 3 8 11 0 0 2 56
Saratoga 31 26 57 16 16 32 4 1 24 | 119
Warren 0 0 0 1 0 1 0 0 0 1
Washington | 11 8 19 19 11 30 6 1 2 58
Totals 66 67 133 | 44 101 145 13 3 35 | 329

Sites were counted by the location of their center point.

<250 ft refers to sites with a boundary within 250 ft of the coastline.

>250 ft refers to sites with no boundary closer than 250 ft of the coastline.
All three Contact sites reported prehistoric and historic remains as well.

Architectural Resour ces

The table entitted Nationd Regigter-Eligible Resources by Municipd Civil Dividon by County
in the foregoing Subsection 6-2 provides information on the number of unevauated resources in
the 23 MCDs that comprise the Hudson River PCBs Superfund Site APE according to the
SPHINX database. Because the database is not associated with a mapping system, the location of
each specific resource was not determined for the present survey, as per the guidance of the
Assgant Director of the NYSHPO (Kuhn, pers. comm., August 7, 2001). Therefore, many of
these resources may be located outside the Hudson River PCBs Superfund Site APE. Currently,
the greatest number of identified but unevauated resources - 44 such resources, or over 50
percent of the total - are located in Renssdlaer County. Albany County has far fewer, with only
seven uneva uated resources. Warren County has only one unevauated resource.

6.4  Previous Studies
Archaeological Compliance Surveys

The NYSHPO maintans a series of maps, organized by county, that depict the approximate
urvey or testing area of archaeological compliance documentation. A review of these maps for
the counties overlagpping the Hudson River PCBs Supefund Ste APE identified 83 separate
reports, 29 that were conducted within Albany County, 15 in Renssdaer County, 25 in Saratoga
County, 2 in Warren County, and 12 that were conducted in Washington County.

An abdract of these reports is provided in the NYSHPO's biblio-files. The entry for each of
these 83 reports was reproduced and reviewed for summary information. Table C - 3 at the end
of this gppendix contains a lising of these reports. The biblio-file review reveded that these 83
surveys identified a tota of 185 archaeologicd dtes, however, no information was provided
regarding the digibility status of these dtes. It should be noted that the Ste file review previoudy
discussed (Subsection 6.3) identified a total of 329 dtes in the Hudson River PCBs Superfund
Ste APE. It is unclear why the number of dtes lised in the survey report abstracts is so much
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lower than the 329 totad previoudy discussed, but it is likely thet this is partly due to the fact that
not al listed Stes are identified through forma compliance surveys.

The following table, Stes ldentified by Prior Archaeologicd Surveys in APE by County,
provides summay information on the 185 archaeologica sStes identified by the surveys

organized by type by county.

Sites Identified by Prior Archaeological Surveys in APE by County

County Number of Identified Sites by Type Acreage of
Prehistoric Historic | Both N/A Total | Survey Area*

Albany 2 42 1 0 45 81

Rensselaer 21 6 3 43 73 209

Saratoga 25 17 0 1 43 599

Washington 3 20 1 0 24 62

Warren** 0 0 0 0 0 Not provided

Totals 51 85 5 44 185 951

* Acreage of survey area was not reported for many surveys.

** The Warren surveys did not identify any sites.

Geoar cheology of the Hudson River Valley

Six dudies within the Hudson Valey and neighboring aress provide a broad outline for the
potentid of geoarcheologicad evidence and interpretation in the project area. An andyss of the
Hoosc River drainage within the project area, an andyss of glacid lake settlement patterns to
the northwest of the project area, and four studies concerning the Centra and Lower Hudson
valey, offer a framework for recondruction of the human-landscape interactions for the project
area.

Hoosic River Drainage, Rensselaer, and Washington Counties

A dudy from the Hoosc River dranage concerns numerous Pdeo-Indian through Late
Woodlands sites within Renssdlaer and Washington Counties (Cesarski, 1996). Ms. Cesarski’s
research surveys the land use paterns around Glacid Lake Albany (at the Hoosic-Hudson
confluence) and Glacid Lake Bascom (occupying the Hoosic Drainage in eastern New York,
Vermont, and Massachusetts). Cesarski argues that the glacid lakes created “wetland mosaics’
(1996), providing diverse subsigtence, settlement, and raw material resources for prehistoric
populations in the centrd Hudson Valey. She suggests that these glacid lake margins and inter-
lake basin areas are core and secondary centers, respectively, for the immediate post-glacd
period (12,000-7,000 BP). This pattern changes as the lakes disappear during the gradud
climatic amdioration of the Hypsotherma episode (9,000-6,000 BP), causing a shift toward the
stream drainages as core resource and settlement areas for later prehistoric periods.

Based on a group of more than 110 stes from the Hoosic drainage, Cesarski recondtructs land
use pdaterns by examining artifact assemblages from resdentid and specid use sStes (1996).
Andyss of lithic artifact dendty, digribution, and type suggests early exploitation of wetlands in
the glacid lake basns of the Hudson Vdley, with occupations occurring adong the highland
margins of the lakeshore. These areas became secondary in the ensuing periods, as the lakes
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receded and prehistoric populations emphasized the mgor and minor stream valeys for both
settlement and economic resources (Cesarski, 1996; Nicholas, 1991).

Fort Drum, Jefferson, and Lewis Counties

Paeoenvironmenta investigations on glacial Lake Iroquois near Fort Drum, New York, provide
rich detal of the lakeshore settlement patterning for early Holocene populations. GIS modeing
of present topography and known dtes generated a predictive tool for the identification of
potential  archaeologica resources dong the recongtructed shorelines of remnant lakes (Rush et
al.,, 2000). Rush and colleagues were able to identify Frontenac phase shorelines of Lake
Iroquois and surveyed new upland areas for archaeologica potentid. Further, the researchers
were able to document fossl idands, shore margins, wetlands, and dune deposts that would
have been accessble microenvironments for Pdeoindian and Archac peoples. Surprisngly,
settlement through time seemed to follow the receding shoreline of Lake lroquois in some parts
of the dudy area. Although Rush et d. (2000) noted problems with later Holocene aeolian
deflation of the shoreline, the demondration of successve occupdions encircling a glacid lake
has potentid for expanding underganding of early settlements adong other lacustrine systems,
including glacid Lake Albany in the Hudson River valey.

Central and Lower Hudson Valley, Washington, Albany, Rensselaer, Columbia, Ulster,
Dutchess, and Orange Counties

Dineen (1992) discusses the post-Plestocene geology of the Centrd and Lower Hudson valey
floodplan and esuary sysem. Noting the increesng depth of dluvid depodts as the stream
flows southward, Dineen chronicles the development of terraces and dluvid fans dong the
present vdley margins and the pre-Pleistocene trunk sreams. Significant changes in sea leve
contribute to the development of these landforms, as the stream responds to new climatic and
environmental conditions.

This modd indicates that within the river channd a basd gravel, laid down by the emptying of
Lake Fort Ann, a late glacid lake in the Hudson vdley, reds at the lowest level of the Hudson
Gorge from Comstock, Washington County, to the New York Bay, and is dated to approximately
10,600 BP. (Dineen, 1992). This gravel indicates that an ancient Hudson River flowed dightly
east of the present stream course, prior to glacid modification of the vdley. While the gravels
were deposited in the upper portions of the river, course sands and gravels occupied the mid-
valey channd and were pat of the Hudson River Ddta, extending from Troy to Newburgh.
Landforms notable within the ddta include a remnant floodplain, smaler tidd tributary deltas,
and a submerged tidal tributary area (Dineen 1992:60-63). Dineen notes that while parts of this
deta are underwater, other detas in the southern portion of the valey are exposed, due to the
delivery of sediment to the tributary mouth in excess of dluvia eroson or tidd changes by the
trunk channd. While these coarse depodts filled the Upper and Mid-Hudson vdley channd,
finer organic dlts and days were accumulating in the lower edtuaries of the vdley a
approximately the same time period or dightly later (Dineen, 1992).

Dineen documents a variety of landforms, deposts, and processes contributing to the present
character of the Hudson valey project area. The modd highlights the interaction between risng
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sea levels, stream eroson, and sediment deposition through the Holocene, providing the most
comprehensive outline of Hudson valley landscape devel opment during prehistoric occupation.

Dogan Point, Westchester County

Another example of geoarchaeologicd invedigations within the grester Hudson Vdley region is
the work at Dogan Point conducted by Geoarcheology Research Associates. The site of Dogan
Point, near Montrose, New York, is a Middle to Late Archaic (5,500-2,500 BP) oyster shell
midden on the east bank of the Lower Hudson River (Claassen, 1995, 1996; Schuldenrein, 1995).
Occupying a bedrock promontory nine to 13 feet above mean sea leve, the ste is preserved
within the widening estuarine reach of the vdley, and its culturd materids reflect exploitation of
the available brackish water resources during the mid to later Holocene.

Schuldenrein recongtructs severd phases of culturd activity a Dogan Point, and relates them to
evolution of the landscepe in the study area Pdeoclimatic recondructions for the mid to late
Holocene indicate shifting temperature and moidure regimes, affecting the extent of glaciation,
fluctuation of sdt and freshwater conditions in the estuary, and the dependent ecosystems in the
valey (Claassen, 1996).

Observed environmentd shifts, as seen in zooarchaeologica evidence, are supported by the
landscape recondruction of an early estuary giving way to a later tributary drainage sysem in the
valey. This landscape modd dso proposes the development of microenvironments in both the
early and later periods of the Dogan Point occupation. Beaches, coves, and tida flats associated
with the estuary become ridges and swaes, ddtas, and point bars associated with a dendritic
stream pattern (Schuldenrein 1995:46).

Goldkrest Site, Rensselaer County

The Goldkrest site is a Middle to Late Woodland period site located on Kuypers Idand, near East
Greenbush, New York, that reveded good evidence of landscape development dong the Hudson
River dranage gnce the termind Pleistocene. The Quaternary magp of the Hudson Vdley classes
surface sediments in the vicinity of Goldkrest as “d,” or Holocene aluvium (Fullerton, 1992).
This Holocene dluvium has a very limited didribution dong this ssgment of the Hudson Vadley
and is confined to a 62.5-mile linear band centered a the confluence of the Mohawk and Hudson
Rivers. Identification of such Holocene dluvid “packages’ such as this is critical because they
effectively suggest the potentia for encountering preserved archaeologicd sedimentsin the area.
Stratigraphic and sedimentary analyses traced the changing sream path and dte formation
processes. The channe was probably braided in early phases, later developing a meandering
pattern. The overdl landscape would have included backswamps, idands, and dackwater
channds. Since there is no evidence a the Goldkrest ste for occupation a this time, it is
suggested that the dynamic and erosve character of the stream may have removed any possble
gtes from the area (Schuldenrein 1996:11).

Significantly, this landscape modd indicates that the Middle to Late Woodland components, as
preserved in the paeosol, were developed under more sable (minima depostion, minimd
eroson) landscape conditions. Furthermore, it indicates a moist, temperate paeoclimate between
1,500-600 BP for the Hudson River valey.
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Preservation in “Channel Dredge” Settings. An Example from the Port of New York, Lower
Hudson Valley

Devdopment of a dte sengtivity mode for the Upper and Lower Bay of the Lower Hudson
River veley in the Port of New York is a find rdevant study of archeologica Ste settings and
preservation contexts. GRA (2000) conducted this effort as part of a USACE, New York Didtrict,
plan for widening and degpening the existing navigaion channds.

Andyss involved excavatiion and andyss of a series of sub-aqueous sediment borings. Samples
were sudied dratigraphicaly and sedimentologicdly and then subjected to a variety of specidist
andyses, including radiocarbon daing; foran andyss pollen andyss and macrobotanic
identifications. Limited paeoenvironmental reconstructions were produced that helped to
determine the landscape implications of the dratigraphic columns that were retrieved. The results
were used to develop a working modd of culturd resource sengtivity that ranked the channes
and various segments according to likdihood for Ste preservation both within the navigetion
channels and the terrain flanking the channd.

In generd, it was concluded that the navigation channds had moderate to high potentid for
preserving intact depodits pre-dating 6000 BP. Sites podt-daing the Late Archaic, while
generdly better known outsde the project area in terrestrid environments, are less likdy to be
preserved in the channd environments because they ae higher in devation and thus more
exposed to the destructive long-term effects of dredging and shipping activities. Specific
channels were sampled to test the hypotheses.

This type of sudy should serve as a basdine study for systematizing observations about the
cultural resource digtributions buried adong the channd environments. The example of New York
Harbor can be extrapolated to upstream locations where andogous edtuarine settings are
dominant. The moded is based on a sendtivity modd that was largely congructed from limited
fidldwork and from an uneven archeologica database. As such the methodology provides
guiddines for follow up testing based on the sengtivity zondions identified for the channd
dignments

Geophysical Surveys

A number of geophysica surveying techniques have been used on the Upper Hudson River since
the early 1980s. These surveys were designed to characterize riverbed morphology and sediment
digribution petterns in asociation with the Hudson River PCBs Reassessment Remedid
Investigation/Feasibility Study (RI/FS). Most sgnificantly, Roger D. Hood, Ph.D., of the Marine
Sciences Research Center of SUNY Stony Brook, implemented severa survey techniques
induding the fallowing:

Side-scan sonar.

High frequency echo sounding.

Low frequency acoustic sub-bottom profiling.
Confirmationa sediment sampling (Flood, 1993).

Appendix C-75

Responsiveness Summary Hudson River PCBs Site Record of Decision



Side-scan sonar information, when combined with bahymetric data, sediment sampling, and
subbottom  profiling, provides sediment information about the river bottom morphology, the
digribution of sediments within the river, and the processes responsble for those distribution
patterns. As such information is adso of archaeological relevance, and can contribute to the
modedling of the archaeologicd sengtivity of the river bottom sediments, Dr. Flood's results are
sdlectively summarized below.

Side-Scan Sonar

Side-scan sonar provides information that is somewhat equivaent to an aeria photograph but
yidds sediment images based on the reflectivity of sound as opposed to light. A range of
environmenta factors effected the sonar character in the Upper Hudson survey area. These
effectsincluded:

Bottom type (sediment, rock outcrop, or vegetation).

Sediment size (gravd, sand, silt, or clay).

Smadll-scale roughness (ripples, linestions, or rock layering or fracture pattern).

Sediment layering (buried but near- surface sand or gravel layers).

Large discrete features (trees, large chunks of sawn wood, docks, and even shadows cast
by such festures).

Bottom dope.

Shordline,

While the effect of some of these factors was easly established, others required more careful
evauation and the calibration of the sonar data (Flood, 1993).

The 1993 survey evaduated two different sonar frequencies for their suitability to the specific
environmentd and sedimentologicd attributes of the Upper Hudson, 100 kHz and 500 kHz. The
combined analysis of sonar data and sediment data suggested that readings from the 500 kHz
information was rdaed to mean sediment Sze, with coarser sediments being more reflective
than finer ones. Altenatively, the 100kHz demonstrated a poor corrdation to gran Sze
parameters and was therefore determined to be of only margind utility.

High Frequency Echo Sounding

High frequency echo sounding was utilized in conjunction with the sub-bottom profiling to
clearly establish the depth and bathymetry of the river bottom. Through echo sounding, it was
possble to ensure that layering within the upper few feet of the sub-bottom would be observed if
present.

Low Frequency Acoustic Sub-bottom Profiling

The 1993 survey utilized a seven kHz sub-bottom profiler to identify layering within the river
bottom, sediment characteristics, and sediment thickness. Although sub-bottom layers were
observed in specific portions of the river, the survey was generdly unable to identify such layers.
Apparently, four factors made the identification of sub-bottom dratigraphy difficult, asfollows:
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Sediment sze — Much of the river bed conssts of coarse sand, gravels, and weathered
rocks, which scatter and attenuate sound signals.

Presence of sawn wood fragments — Wood fragments in the upper one to two feet
effectivdy stop sound penetration due to their sze, the irregular shape of their
depositiond layer, and gasinclusions.

Presence of gas — Gas may be present in rapidly deposited fine-grained sediments and
dramatically increases sound attenuation.

Shdlow water — No river bottom was recognized in water with a depth of less than about
four feet; probably because the profiler settings were optimized for deeper water (Flood,
1993).

Through andyss of the low frequency acoudic sub-bottom profile data, eight categories of
information concerning the dratigraphy of the river bottom were identified, as summarized in the
following table, Categories of Sub-bottom Stratigraphic Information.

Categories of Sub-bottom Stratigraphic Information

Category Description

1 Distinctive layering consisting of up to 30 ft of parallel-laminated
sediment (glacial-era varved silts and clays).

2 Glacial-era varved silts and clays overlaying an older deposit (either
older sediment, bedrock, or poorly resolved laminated sediments).

3 One clearly-defined sub-bottom layer; it is unknown whether it pre- or

post-dates canal construction. Portions may consist of poorly resolved
laminated sediments.

4 One clearly-defined sub-bottom layer overlaying laminated sediments.

5 One clearly-defined sub-bottom layer overlaying additional layers that do
not resemble laminated sediments.

6 No clear sub-bottom echo was observed; this was the most common
echo type.

7 A record too poor to interpret due to shallow water.

8 One sub-bottom layer observed, but it was likely an echo from the

adjacent steep channel wall.

Categories 1, 2, and 4 describe parald-laminated sediment, soils that were identified through
coring & “glacially-deposited varved silts and clays’ (Flood, 1993). This sediment was observed
in severd areas of the river but most often in the degpest portions. These deposits were identified
as “sticky gray clay” during an earlier sampling effort (Gahagan and Bryant Associates, 1982). It
is further suggested that once exposed, this sediment is susceptible to erosion.

Categories 3, 5, and 6 reflect the presence of discrete sub-bottoms and were observed in many
portions of the river. However, these layers coud only be followed laerdly for rdaivey short
distances and may at times reflect depogts of recent origin (Food, 1993). The most extensve
regions of relatively deep discrete sub-bottom horizons were identified between the Thompson
Idand Dam and the Fort Miller Dam. Hood suggests that such layers may be common in this
portion of the river Snce it has never been dredged (1993).
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Sediment Sampling

Approximately 300 confirmationd sediment samples were taken and andyzed to evaduate and
cdibrate the remote sensng informaion. Sediment gran Szes were determined for surficid
deposits and some deeper samples.

Conclusion

Geophysica surveying has determined portions of the Upper Hudson River bottom contain
sediments that post-date the glacidly deposited varved slts and clays. These slts and clays are
asociated with former Lake Hudson. Shdlower and more recent sediments have the potentid to
contain archaeological resources.

Architectural Surveys

Numerous previous hidoric architecturad surveys have been conducted within - Albany,
Renssdaer, Saratoga, Washington, and Warren Counties. These include both dtate and federa
compliance surveys and general surveys undertaken for historic preservation planning purposes.

Compliance Surveys

According to the table entitted Nationa Register-Eligible Resources by Municipd Civil Divison
by County in Subsection 6.2, 693 architectural resources have been surveyed in the five counties,
and 616 of these have been determined to be digible for liging in the Nationd Regiser. Many of
the surveys that identified these resources were conducted in compliance with Section 106 of the
National Higtoric Preservation Act and/or Section 428 of the New York State Historic
Preservation Act.

Specific background research indicates that a Section 106 compliance survey undertaken for
Niagara Mohawk Power Corporation was prepared in 1980 to examine the Nationd Register
eigibility of four hydrodectric plants in the Glens Fdls vicinity. The report, Cultural Resources
Survey of Four Hudson River Hydroelectric Plants New York (Clune & Johnson, 1980),
concluded that the Nationd Regiger-lised Mechanicville plant in the Hudson River PCBs
Superfund Ste APE provides an excdlent foil agangt which to measure the digibility of the four
Glen Fdls plants. The report concluded that none of the four plants appeared to be Nationd
Regiger-digible.

Other Surveys

Other architecturd surveys within the Hudson River PCBs Superfund Site APE include generd
higoric architecturd contexts and historic preservation planning surveys funded through private
and/or government grants. These surveys often have geographic scopes (village, town, city or
county-wide) or thematic scopes (bridges, cands, power plants, etc.). Within the Hudson River
PCBs Superfund Site APE, various thematic surveys have been conducted, including:
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National/Statewide Surveys

According to avalable documentation a the NYSHPO, a survey documenting hydroeectric
development in the US was conducted in 1987. The srvey, Hydroelectric Development in the
United States, 1880-1940 (Duncan Hay; New York State Museum, 1987), has a section devoted
to the higory of hydrodectric development in New York, including the Upper Hudson River
region. The survey describes numerous hydrodectric developments in the project APE, including
those associated with the eectric, paper, cana and other industries. Of specific interest to the
Upper Hudson River are the Nationd Register-liged Mechanicville hydrodectric plant, the
modern Upper Mechanicville hydrodectric plant, the Lock C-5 fadility in Schuylerville dong the
Champlain Barge Cand, and the Niagara- Mohawk facility a Moreau (Fenimore), among others.

Regional Surveys

According to available information at the NYSHPO, useful architecturd surveys have aso been
prepared on resources within the project APE. One report, entitted Reconnaissance Sudy of
Historic Resources in the Champlain Canal Corridor, Albany, Saratoga, Washington, and
Warren Counties, New York (Raber Associates, 1989), provides vauable information on the
history of the 20" century Champlain Barge Canad and associated features, and recommended
the cand asdigiblefor lising in the Nationd Regiger.

Town, Village, City or Neighborhood Surveys

Multiple municipdities within the Hudson River PCBs Supefund Site APE have undertaken
higtoric architecturd surveys. These include:

Albany County, City of Albany, Downtown areas (1976).
Albany County, Town of Colonie (1981).
Warren County, City of Glens Falls (1980-81).

These surveys have resulted in the Nationd Regiger lising of numerous resources located in
Albany and Warren Counties, featured in Table C - 1.

6.5 Other Resour ces
American Heritage Rivers

In 1998, the Hudson River was designated an American Heritage River under the authority of
Presdent Clinton's Executive Order 13061, enacted in 1997. As an American Heritage River, the
Hudson's unique place in American history and culture has been officidly recognized, and, as a
result, is entitted to technicd assgance in achieving naturd resource and  environmentd
protection, economic revitalization, and historic and culturd preservetion.

To implement these prograns and to devise plans to benefit the river and surrounding
communities, a River Navigator has been appointed. The role of the River Navigator is to
facilitate the application of existing federal programs and resources to the needs of theriver.
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Key dakeholders and partners of the Hudson River American Heritage River initigive are
represented by the Hudson River Community Forum, and include locd, date, and federd
agencies pursuing programs and intereds that impact the Hudson Valey communities. Key
federd partnersinclude:

USACE.

USEPA.

Federd Emergency Management Agency (FEMA).
Federa Highway Adminigration (FHWA).

US Department of the Interior.

US Department of Commerce.

US Department of Agriculture.

Although the Hudson River is not a desgnated Nationa Regiger-liged higoric dte, the
American Heritage River program acknowledges the important role that the river has played in
the devdopment of New York and the nation. This designation will be taken into account when
andyzing effects of the sdected remedy on theriver.

Traditional Cultural Properties

Section 106 directs federad agencies to consder the effects of their undertakings upon TCPs (as
described in Section 2), in addition to the effects to other culturad resources. Such properties are
often identified only through interviews “with knowledgesble users of the area, or through other
forms of ethnographic research” (NPS, 1990).

There are no previoudy identified TCPs in the Hudson River PCBs Superfund Site APE, and, as
dated in Section 2, the present survey did not include an evaduation of the presence of such
properties, nor any type of field reconnaissance in the project area. However, a cursory survey of
comments and responses to EPA’s FS received from both individuds and loca organizations
uggest drong cultura identification with certain treditiona river-based lifestyles and activities.
This is reflected in the number of comments that express disgppointment over loss of the Hudson
River fishery and the loss of fishing and other recregtiond opportunities in generd in the Upper
Hudson. For many area resdents dong the Upper Hudson, hiking, svimming, wading, boating,
and catch and release fishing are integrd components of their reaionship to the river, and some
have offered the opinion that these activities would be threstened by implementation of the
sdected remedy. Discussons of the effects of the sdected remedy upon river ecology and
regional socioeconomics are provided in the Feaedhility Study, the Responsveness Summary,
and numerous white papers prepared for the Responsveness Summary that address individud
aress of concern.

In addition, there are many parks dong the Upper Hudson that host festivals attended by the
locd and regiond population. A subgstantive discusson regarding TCPs in the APE would
involve additional data collection. Such data collection may take the form of loca informant
interviews during the remedia design process.
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7.0 POTENTIAL EFFECTSOF SELECTED REMEDY

Through a survey of the files of the NYSHPO, EPA has determined that a number of culturd
resources are located within gpproximatdy 2,000 feet of the Hudson River coagline between
Hudson Fdls and the Port of Albany, the Hudson River PCBs Superfund Site APE. These
resources include over 85 buildings, dructures, Stes, or higoric didricts that are lised on the
Nationd Regisger of Hidoric Places (primarily buildings and didricts, dthough two listed
resources include archaeologicad dtes), agpproximatdy 300 identified but unevaduated
archaeological gtes, and an undetermined number of Nationd Regigter-digble resources. In
addition, through prdiminary andyss of the project aes there is the high potentid for
additional historic architecturd resources and archaeologicd dtes to be present both within the
Hudson River PCBs Superfund Ste APE, in the immediate vicinity of the remediation area, and
buried within the river sediments.

Based on prdiminary Criteria of Effect (36 CFR Part 800) andyses of the potentid effect of the
sdected remedy on Nationd Regiger-lised and €igible resources (and idertified but
unevauated archaeologica dtes), it appears that the remedy would have No Effect on the
magjority of these resources because most are far removed from the remediation area. The effects
of the sdected remedy upon nearby cultural resources were considered for two genera types of
effects

- Permanent effects such as dredging portions of the river bottom and sabilizing the
shoreline.

- Temporary effects such as use of the rall and cana sysems to move dredged materids
within and from the river, the use of locd roads to transport workers, construction
equipment, maintenance equipment, and project supplies, the temporary use of pipelines,
booster pumps, and associated apparatus (in the case of hydraulic dredging), and the
temporary view shed effects of the dredging process.

Condruction of sediment processing/transfer faciliies may dso result in both permanent and
temporary effects to cultural resources in the project area. However, it is important to note that
EPA has not yet determined the locations of such sediment processing/transfer facilities
necessary to implement the sdected remedy. EPA will comply with substantive requirements of
the NHPA in connection with the facility dting process. For purposes of the FS, example
locations were identified from an initid lis of candidate Stes based on screening-levd fidd
observations which consdered potentid facility locations from an engineering perspective. In the
FS, it was necessary to assume the locations of sediment processing and transfer fadlities in
order to develop conceptud engineering plans, anadyze equipment requirements, and develop
cost edimates for the remedid dternatives. For this purpose, two example locations were
identified: one a the northern end of the project area in te vicinity of the Old Moreau Landfill,
and one at the southern end of the project area near the Port of Albany. Each of these example
locations fulfills many of the desred engineering characteristics for such a facility to support the
remedia work, and is representative of reasonable bounding assumptions with regard to distance
from the dredging work and cost. Other locations, both within the Upper Hudson River vdley
and father downstream, are possble. USEPA, however, will not determine the actud facility
location(s) until after the agency holds a public comment period on proposed locations, and
condders public input in the fina dredging decision.
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EPA does not anticipate any Adverse Effects under 36 CFR Pat 800 to lised or digible
resources due to a decline in tourism since the agency beieves that the sdected remedy will
result in an expangon, rather than a decling, in touriam in the Hudson River vdley (White Peper
— Socioeconomics). Visud effects in the project area will be temporary. When the project is
complete, the river will look very much as it does today. There should be no permanent visud
effectsto historic aress.

The following is a summary of the primary components of the sdected remedy as they reate to
this discusson of effects on cultura resources.

Dredging

The god of the sdected remedy is to remove PCBs from the Upper Hudson River that have been
deposited in the waterway since the 1940s. Dredging itsef is an action long-associated with the
Upper Hudson River and probably dates back to the ealy 19" century. However, dredging
associated with the sdected remedy would have a direct effect upon river bottom sediments that
have not been previoudy dredged and will likdy result in secondary effects to portions of the
coastline. The remedy does not cdl for any remova of materia above the 3,000 cubic feet per
second (cfs) waterline. Dredging, however, may change the near-shore dope of the river bottom
and s0 destabilize banks in some areas. Stabilization measures may be required to address this
issue.

The sdected remedy would involve ether mechanicd or hydraulic dredging or a combinaion of
the two. Figure C.3-2 depicts the aress targeted for dredging, dthough these boundaries will be
refined during the remedid desgn process. Mechanica dredging conssts of excavators
postioned on a floating platform. Hydraulic dredging would likey consst of a suction dredge
with a cutterhead to remove targeted sediments. Temporay durry pipeines (pontoon,
submerged, and shordine) would convey hydraulicaly dredged materid to transfer facilities.
Temporary shore or barge-mounted booster pumps would provide pumping power adong the
length of the dredge route. Backfilling would be conducted in certain aress to isolate resdud
contaminants that remain after dredging and to meet habitat replacement objectives.

The sdected remedy dso includes navigationd dredging in River Sections 2 and 3. Navigationd
dredging would most likdy be mechanica, subject to find plans Backfilling and shoreine
gtabilization would not occur after navigationa dredging.

Trangportation

The exiding rall and cand sysem will be used to transport dredged sediments to and from
processing fadilities and landfills as dredging proceeds. The exiding rall and cand sysem will
aso be used to transport backfill materid to the Upper Hudson River area. Roads will be used to
trangport workers, condruction equipment, maintenance equipment, and project supplies (e.g.,
dabilization agent), among other things. It is anticipated that the exidting transportation network
is adequate for these tasks and no mgor improvements would be required.
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Processing

As discussed above, PCB-laden sediments will be brought to trandfer Stes within the Upper
Hudson River project APE. The example NTF in River Section 1 and example STF south of
River Section 3 near Albany, are described above and in Section 3. Such facilities would require
wharves, adequate land area to condruct facilities needed to process incoming sediments, and
access to operating rail linesfor off-gte transfer of processed sediments.

7.1  Effectsto Known National Register-Listed and Eligible Resour ces

Eighty-nine Nationa Regiger-liged resources and multiple Nationa Register-eligible resources
are located in the Hudson River PCBs Superfund Site APE. Based on the review of preiminary
plans, it appears that the sdlected remedy would have No Effect on the mgority of the listed
properties. However, prdiminary andyses indicate that seven Nationd Regiger-lised and one
known Nationa Regiser-digible resource may be temporarily affected by the sdected remedy
as described in the Record of Decison and summarized in Section 3 of this Culturad Resources
Assessment. These resources, which are illusrated in Figures C.6-1A to C.6-1D, and liged in
Table C - 1 (a through €) appended to this report, are reflected in the table below, Known
Nationd Regigter-Listed and Eligible Resources Temporarily Affected by Sdlected Remedy:

Known National Register-Listed and Eligible Resources Temporarily Affected by
Selected Remedy

Resource Name Municipal Civil Division | County
(MCD)
Rogers Island Town of Fort Edward Washington
Mechanicville City of Mechanicville Saratoga
Hydroelectric Plant
Champlain Barge Canal | Multiple MCDs Albany, Rensselaer,
(National Register- Saratoga, Washington and
Eligible Warren
Old Champlain Canal Multiple MCDs Saratoga and Washington
St.  James Episcopal | Town of Fort Edward Washington
Church
Old Fort House Town of Fort Edward Washington
Fort  Miller Reformed | Town of Fort Miller Washington
Church
Saratoga National | Vicinity of Stillwater Saratoga
Historical Park

As further discussed below, for two of the listed resources (Rogers Idand and the Mechanicville
hydrodectric plant), this temporary effect could potentidly be adverse. The sdected remedy
would have no adverse effect on the remaning five liged and single digible resources. EPA will
mitigate al identified unavoidable effects thet are identified.

Potential  effects to these primarily architectura resources were evauated with regard to the
Criteria of Adverse Effect st forth in 36 CFR 800.9 (and listed in the table entitled Criteria of
Adverse Effect in Subsection 2.2). The discussion presented below is based upon a review of the
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sdected remedy and the limited avalable information on identified resources. Fiddwork would
be necessary to fully assess these effects in accordance with 36 CFR Part 800.9. It is important to
note thaa EPA will minimize identified effects duing remedid desgn through ether suitable
redesgn of the remedy or, if effects are determined to be unavoidable, through appropriate
mitigative Srategies to be identified in the future.

Potential Adver se Effects

The sdected remedy may result in potentiad Adverse Effect to portions of two Nationa Register-
listed resources in the Hudson River project APE. These resources are Rogers Idand in
Washington County and the Mechanicville hydrodectric plant in Saratoga County. Potentid
methods to mitigate these effects are suggested below and would be subject to review by the
EPA, NYSHPO, ACHP, and other consulting parties, pending field vidts to be conducted during
remedia design.

Rogersisland

Under the selected remedy, portions of the Hudson River to the west and east of Rogers Idand
may be mechanicadly or hydraulicaly dredged. Rogers Idand possesses a high potentid to yield
prehigtoric and higtoric archaeological stes, and the boundaries of these resources may extend
into the river itsdf. Although it is pos-World War 1l sediments that contain targeted PCBs,
ether mechanicad or hydraulic dredging dong the channd adjacent to Rogers Idand has the
potentid to disturb older sediments that may have some prehistoric and historic archaeologica
sengtivity.

Given the potentid for adverse effects, if dtes associated with Rogers Idand are determined to
extend into aress targeted for dredging or shordine dabilization, EPA will try to avoid such
impacts during remedid desgn while mantaning the effectiveness of the remediation. If
avoidance through design of the dredging process in those aress is not feasble, dternative
appropriate mitigative strategies would be implemented.

Mechanicville Hydroelectric Plant

Under the sdlected remedy, the Mechanicville hydrodectric plant may be temporarily adversdy
affected by mechanicd or hydraulic dredging because preiminary plans appear to indicate tha
materid may be removed from land within the National Register boundary of the resource. No
damage to the building is anticipated as part of this project. However, dredging near the plant
may result in temporary visud affects to the higtoric plant. Potentid, prdiminary mitigation
measures include designing a dredging scheme that would preserve the higoric integrity of the
plant’s contributing features.

No Adver se Effect
The sdected remedy may dso temporarily result in No Adverse Effect with conditions to one

Nationd Regiger-digible resource and five Nationa Register-listed resources in the Hudson
River PCBs Superfund Site APE. These resources include the:
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Nationd Regider-digible Champlan Barge Cand in Albany, Renssdaer, Saratoga, and
Washington Counties.

Nationd Regiger-lised Old Champlain Cand in Washington and Saratoga Counties.

National Register-listed St. James Episcopa Church in Washington County.

Nationa Register-listed Old Fort House in Washington County.

National Register-listed Fort Miller Reformed Church Complex in Washington County.

Nationa Register-listed Saratoga Nationa Higtorical Park in Saratoga County.

Champlain Barge Canal

The Champlan Barge Cand route follows the channd of the Upper Hudson for most of its
length, beginning & the Federal Dam in Troy, except for a land cut between the Fort Miller Dam
and the Thompson Idand Dam. Under the sdected remedy, mechanica or hydraulic dredging of
hot spots and generd navigationa dredging could temporarily affect the historic character and
setting of the canad route. In addition, booster pumps and pipelines associated with hydraulic
dredging may adso result in a temporay visud effect to the cand by temporarily dtering the
higtoric setting, character and feding of the resource. It is anticipated that contributing locks and
dams would remain intact and not be affected by dredging.

Dredging, coupled with the restoration of barge and towboat service within the cand right-of-
way, is consgent with the barge cand’s historic use. Therefore, it is anticipated that the selected
remedy would result in No Adverse Effect to the Champlan Barge Cand because smadl-craft
usage and dredging are condgtent with the cand’s historic use, and the dredging scheme would
be desgned to avoid or minimize permanently affecting contributing features of the barge cand.
Furthermore, the visud effect of temporay booster pumps and pipelines associated with
hydraulic dredging on the cand would be evauated pending find design.

Old Champlain Canal

Under the sdected remedy, mechanicd or hydraulic dredging may temporarily disturb portions
of the 19™-century Old Champlain Cand primarily in River Section 1, and small aress in River
Section 2. Dredged areas would be backfilled, as appropriate. In addition, booster pumps and
pipelines associated with hydraulic dredging may dso result in a temporary visud effect to the
cand by temporaily dtering the higtoric sdting, character and feding of the resource. It is
anticipated that contributing stone features, locks and dams would reman intact and not be
affected by the dredging.

As dexcribed above, dredging has historicadly occurred within the cand route over time.
Therefore, it is anticipated that the sdlected remedy would result in No Adverse Effect to the Old
Champlain Cand because dredging is condgtent with the higtoric use of the cand and the
dredging scheme would be designed to avoid or minimize permanently affecting contributing
fegtures within the cand right-of-way. Furthermore, the visua effect of temporary booster
pumps and pipdines associated with hydraulic dredging on the cand would be evauated

pending find design.
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St. James Episcopal Church

Under the sdlected remedy, dredging would likely occur south of the church dong Rogers Idand
and south of the church dong the channd between Rogers Idand and the east bank of the
Hudson. No sediment remova would occur on the church property within the Nationd Register
boundary. If hydraulic dredging is used, booster pumps and pipelines may temporarily be located
in the vicinity of the church, so hydraulic dredgng may have a short-term visud effect on the
church because temporary pipelines and booster pumps may be located near the church property.
It is anticipated that the selected remedy would result in No Adverse Effect to the church because
the temporary apparatus would not permanently dter the hitoric character and setting of the
church.

Old Fort House

Under the selected remedy, dredging is expected to occur west of the Old Fort House along the
channd between Rogers Idand and the east bank of the Hudson. No excavations would occur on
the house property. However, like S. James Church, temporary booster pumps and pipelines
may be located in the vicinity of the house if hydraulic dredging is used. Therefore, hydraulic
dredging may have a short-term visud effect on the house because pipelines and booster pumps
may be located near it for a period of time. However, this action would result in No Adverse
Effect to the house because the temporary apparatus would not permanently dter the historic
character and setting of the Old Fort House.

Fort Miller Reformed Church

Under the sdected remedy, dredging would occur south of the church, well removed from the
property boundary. Sediments would be dredged directly north and south of the church. If
hydraulic dredging is performed in this location, temporary booster pumps and pipelines may be
ingaled near the church.

Dredging would have short-term, visua effects on the church since it would occur north and
south of the building. Hydraulic dredging may dso have an additiona, temporary, short-term
visud effect on the church because pipdines and booster pumps may be located near the church.
However, these actions would result in No Adverse Effect because the dredging schemes would
be desgned to minimize effect to the historic character, setting and feding of the church and not
result in permanent dterations to the historic integrity of the church.

Saratoga National Historical Park

Under the sdected remedy, navigationa dredging would likey occur east of the southeast
section of Saratoga National Higtoricd Park. The dredging method will most likdy be
mechanica, subject to finad plans This action may result in a temporary visud effect on the park
because it would occur dong the Hudson, directly east of the park property. However, these
actions would result in No Adverse Effect because navigationd dredging would avoid direct
contact with the park property.
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7.2  Effectsto Archaeological Resources

Research conducted at the NYSHPO identified 329 archeeologica stes in the project APE (see
Section 6). The Nationd Regiger digibility of these resources is not known and mog, if not dl,
have not been evauated. Furthermore, most of these Stes are far-removed from the aress to be
dredged and will therefore be unaffected by the sdlected remedy. However, given the inherent
inaccurecies of available locationa information for these dtes, and the fact that dte boundaries
ae often unknown, EPA has consarvatively identified 14 of these dtes as potentidly being
affected by the sdected remedy. Available mapping indicates that these 14 dtes are located
within 150 feet of areas targeted for dredging and five of these stes (42, 43, 85, 185, and 212)
extend to the river's edge or beyond (possbly into the river), dthough their exact location is not
currently known. The table below, Archaeologicdl Resources Near the Sdected Remedy,
provides a lig of these dtes and a summary of the limited information collected on them during
the course of the present study. The dte identifier provided in the firg column is dso shown on
Figure C.6-1 and the archaeologicd dte liging provided in Table C - 2, appended to this
document.

Archaeological Resources Near the Selected Remedy

. NY SHPO Avalable Cultural Affiliation
=il Designation Information el
37 A115-42-0003 Both prehistoric and historic Washington
42 A091-13-0002 19" century historic Saratoga
43 A115-06-0009 18" century historic Washington
45 A115-06-0018 18" century historic Washington
46 A115-06-0017 Early 20™ century historic Washington
47 A115-06-0016 Prehistoric Washington
48 A115-06-0019 Late Archaic prehistoric Washington
49 A115-06-0020 19" century historic - Washington
56 A115-08-000570 ﬁggﬁ‘cc prefistoric  and - 19 Gty |\ rineron
57 A091-14-0021 19" century historic Saratoga
85 A091-17-0009 Higtoric Saratoga
185 7413 Traces of prehistoric occupation Washington
211 2808 Prehigoric ~ projectile  points  were Saratoga
recovered
212 6483 Traces of prehistoric occupation Saratoga

Site ID numbers 185, 211, and 212 represent very large tracts of land surveyed in 1922 by
former New York State Archaeologist Parker. Site ID number 185 extends south from the Fort
Edward Dam to the Northumberland Dam. Site ID number 211 runs fom north of Stillwater to
Mechanicville. Site ID number 212 extends from Stillwater to south of Mechanicville. Little
information remains about these dtes, however, the areas represent regions where traces of
occupation were found scattered throughout.

If, during future identification and evauation efforts, any of these Stes are determined to extend
into areas targeted for dredging or shordline dabilization, and are determined to be Nationa
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Regiger digible, the EPA may determine that the sdlected remedy poses a potentidly adverse
effect. EPA will try to avoid such effects during remedid desgn while mantaning the
effectiveness of the remediation. If avoidance through redesign of the dredging process in those
areasis not feasble, dternative appropriate mitigative strategies would be implemented.

7.3 Effectsto Other Resour ces

The sdected remedy may aso result in effects to unmapped Nationd Register-digible resources,
previoudy surveyed and unevduaed resources and yet-to-be-identified resources. Effects to

these resources would be explored as a future step, as described in Section 8.
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80 FUTURE STEPS

Section 106 of the NHPA requires federad agencies to take into condderation the effect of ther
actions upon cultural resources liged in or €digible for liging in the Naiond Regiger of Higtoric
Places, as discussed in Section 2 of this document. EPA has identified a number of previoudy
surveyed culturd resources that are either Nationd Regider lised or have been previoudy
determined to be Nationd Regigster digible within 2,000 feet of the banks of the Upper Hudson
River, the APE. EPA dso identified culturad resources within this area that have been previoudy
identified but not yet evaduated for digibility. In addition, through prdiminary andyss of the
project area, EPA has determined there is the high potentid for additional culturd resources
(both higtoric architecturd resources and archaeologica sites) to be present within the APE, both
in the immediate vicinity of the proposed remediation area, and buried within the river
sediments. These potentid additional resources have not been ether surveyed or evaduated. As
discussed in Section 7, the sdected remedy may affect a smdl number of these previoudy
identified culturd resources and these additiond potentia resources.

The EPA’s Section 106 compliance process will involve additiond identification and evauation
efforts during the remedid desgn phase to determine the extent of potentid effects to Nationd
Regiser listed or digible resources Once EPA has completed its identification and evauation
efforts, it will then determine if and to what extent Nationd Regiger-lised or eigible resources
will be adversdy effected by the sdected remedy and will identify appropriate methods to
mitigate those effects. Mitigation, if necessary, could take place ether during the remedid design
phase or during the remedid action itsdf. The following discusson provides an overview of
these efforts.

8.1 | dentification and Evaluation Efforts

EPA will conduct both identification and evaduation efforts in areas that will be impacted by the
slected remedy. EPA will dso comply with subgtantive requirements of the NHPA in
connection with the transfer facility Siting process.

Archaeological Resour ces

The identification and evauation of archaeologicd resources that may be affected by the
sdlected remedy will proceed in gages. Initid steps will indude visualy assessng those portions
of the Upper Hudson River that will be affected by the remedid action, examining previoudy
identified dtes in the area (Section 6), conducting interviews with loca informants regarding
past land use and evidence of archaeological resources, and collecting supplemental background
data induding past ground surface disturbances and landforms associated with previoudy
identified gtes. Collected information will be used to deveop an archeeologicd sengtivity
mode for the remediation area.

Subsequent identification efforts may include archeeological subsurface testing dong portions of
the coadline determined to be sendtive and geoarchaeological soil borings within the river itsef.
Geoarchaeologicd soil  borings would be conducted to gather radiocarbon samples and
sedimentological data to assess, from a cultura resources perspective, the data aready collected
during the geophysicad surveys discussed in Section 6. These subsequent identification efforts
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would be designed to determine the presence or absence of cultura resources in areas that will be
affected by the sdected remedy. The results of these efforts would be used to refine the
archaeologica sengtivity mode discussed above.

If archaeologica resources are identified in areas that will be affected by the sdected remedy,
EPA may conduct additiond fiedwork to determine their horizontd and vertica extent,
tempord effiliation, and degree of integrity in conjunction with a determination of their Nationa
Regiger digihility.

Architectural Resources

A survey of individud buildings and structures in portions of the Hudson River PCBs Superfund
Site APE will be conducted to identify and evauate architectura resources that may be affected
by the sdected remedy. The building and Structure survey will determine the exact location of
previoudy surveyed Nationad Register-digible resources and previoudy surveyed, unevauated
resources festured in Table C-2.

In addition, this survey will identify Nationd Regiger-eligible resources within the APE that
have not been documented by the NYSHPO. The survey will be mos intensve dong River
Section 1 in Moreau in Saratoga County and Fort Edward in Washington County. In River
Section 2, additiond intensve-level survey would occur in Northumberland in Saratoga County
and Fort Miller in Washington County. In River Section 3, survey efforts would focus on Easton
in Saratoga County, coastd Mechanicville and associated idands in Saratoga County, and coastal
Waterford in Saratoga County.

Surveying would aso occur in other areass of the Hudson River project APE that are identified
through the transfer facility Siting process.

Traditional Cultural Properties (TCPs)

Section 106 compliance may dso involve investigation of the Upper Hudson River region as a
potentia location of Naiond Regider-digible TCPs This task would involve ethnographic
research and locd informant interviews to identify and evauae whether the Upper Hudson
River APE possesses Nationd Regigter-digible TCPs. If aspects of the Upper Hudson River are
determined to be Nationd Regigter-digible TCPs, the effect of the sdlected remedy on the river
would have be assessed according to 36 CFR Part 800.

8.2  Mitigation of Adverse Effects

Following the identification and evadudtion of al Nationd Register-digible resources that will be
affected by the selected remedy, an expanded criteria of effects andlyses under 36 CFR Part 800
would be peformed and measures would be developed to mitigate Adverse Effects. These
measures would be developed in consultation with the NYSHPO, ACHP, and other consulting

parties.
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8.3 Coordination

EPA will coordinate and consult with local, state, and federal agencies, as well as other identified
conaulting parties during the Section 106 process. If adverse effects are identified, EPA will
consult with the NYSHPO on ways to avoid or mitigate such effects, or discuss conditions under
which a determination of no adverse effect could be made.

As described in Section 6, the Hudson River is a federdly designated American Heritage River
and engaged in the planning process to achieve, among other gods hisoric and culturd
preservation. Therefore, Section 106 consultation would likely include the desgnated River
Navigator who facilitates the application of existing federa programs and resources to the needs
of the river. The River Navigator may be aware of ongoing historic preservation efforts aong the
Upper Hudson River, and these efforts would be documented and assessed in subsequent Section
106 surveys.
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