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I. INTRODUCTION

New York City Transit (NYCT) is planning to construct the Fulton Street Transit Center (FSTC) in the vicinity
of Fulton Street and Broadway. covering portions of Fulton, Dey, Church, and William streets and Broadway,
with direct impacts to Block 63, Lot 13; Block 79, Lots 15, 16, 18, 19, and 21 ; Block 80, Lot I; Block 93, Lot
I, New York.. New York (Figures I and 2). The proposed project includes:

I. Construction of a new Transit Center Building at Block 79, Lots 15, [6, 18, 19 and 21, designed to
connect subway passengers with other elements of the FSTC;

Construction of a pedestrian tunnel underneath Dey Street from the Transit Center Building at
Broadway and to the redeveloped World Trade Center site and ole service at the Cortland Street
stop at Church and Dey streets, with an entrance at 189 Broadway;

Improvements to the Fulton Street ole underground mezzanines and 8/(9/0 entrances and
mezzanines. by widening the existing facilities;

Installation of stairways and elevators at various locations throughout the project area, including the
southwest and southeast corners of the intersection of Maiden Lane and Broadway, the southwest
comer of Dey Street and Broadway, 150 William Street, 195 Broadway, and the northeast corner of
Church and Dey streets;

Rehabilitation of the existing 8/e and ole stations at Fulton Street;

Creation of a new, paid Gleto e and an unpaid e to the FSTC connections along Church Street
at the Chambers Street at WTC/Cortland Street stations.

2.

3.

4.

5.

6.

The FSTC project will affect six existing subway stations: the Fulton Street 8/e, Fulton Street Ole,
Broadway-Nassau Street Ole, Fulton Street 8/CD/O. Cortlandt Street Gle, and the Chambers Street-
WTC G. The project is designed to improve access to and connections between 12 existing subway lines.
These lines provide service for hundreds of thousands of daily commuters, Lower Manhattan residents, and
visitors to the downtown area. The project will also link NYCT facilities with PATH service and the World
Trade Center site.

The area to be impacted by this project encompasses an irregularly shaped corridor beginning on the west side
of Church Street at its intersection with Dey Street and extending to the east side of William Street along Fulton
Street. The archaeological area of potential effect (APE) covers all portions of the project where ground
disturbance will occur, either through construction, utility relocation or demolition of existing buildings. The
archaeological APE is confined mainly to Church Street between Dey and Fulton streets, Dey Street between
Church Street and Broadway, Broadway between Cortlandt Street/Maiden Lane and Fulton Street Fulton
Street between Broadway and William Street, and William Street between Ann and John streets (Figure 2).
The remaining impacts will occur within Block 79, Lots 15, 16, 18, 19, and 21 (bounded by Broadway, John
Street and Fulton Street), Block 63. Lot 13 (189 Broadway at the southwest comer of Broadway and Dey
Street), two small areas for staircases located on the southwest and southeast comers of the intersection of
Cortlandt Street/Maiden Lane and Broadway, a new street entrance to the Fulton Street 8/e station at 150
William Street (Block 93, Lot I), new staircases and escalators to the southbound Fulton Street 0/0 station
platform at 195 Broadway (east side of Block 80, Lot l ), and a new staircase and elevator to the Cortlandt
Street GIG at the northeast corner of Church and Dey streets (southwest corner of Block 80, Lot 4).
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I
I

Under Section 106 of the National Historic Preservation Act (NHPA) and the regulations established by the
Protection of Historic Properties (36 CFR 800), the local agency. NYCT. must take into account the effects
of its undertaking on historic properties either listed in or eligible for Iisting in the National Register of Historic
Places. To comply with the Section 106 process. NYCT contracted with The Louis Berger Group, Inc.
(Berger), to complete a Phase lA Archaeological Assessment of the proposed FSTC complex, in order to
evaluate the archaeological potential of the area to be excavated for the proposed project.

I This investigation was conducted in compliance with the National Historic Preservation Act of 1966 (36 CFR
800). Work conformed to the Cultural Resource Standards Handbook prepared by the New York
Archaeological Council Standards Committee and the Guidelines/or Archaeological Work in New York City
prepared by The City of New York Landmarks Preservation Commission (LPC). The investigation consisted
of background research on the natural environment, prehistory, and historical development of the project area.
Background research was conducted between March 12 and May 15, 2003, and included examination of
historical maps and texts, secondary histories, and relevant cultural resource studies. Historical resources were
consulted at the following institutions: New York Public Library's Map Room, The City of New" York
Landmarks Preservation Commission, the Map Room of the Manhattan Borough President's Office and the
Elmer Holmes Bobst Library at New York University, Archaeological site files were reviewed at the New
York State Museum and the New York State Office of Parks, Recreation and Historic Preservation
(NYSOPRHP), both in Albany. Background research for the report was performed by Mr. Gerard
Scharfenberger and Mr. Zachary Davis, both RPA-certified archaeologists. The report was authored by Mr.
Davis and Mr. Scharfenberger. The graphics were prepared by Mr. Davis and the report was edited by C.
Carol Halitsky.
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I
I II. PROJECT SETTING

I
I A. PROJECT LOCATION

I
The proposed FSTC project is located in downtown Manhattan, north of Wall Street and east of the World
Trade Center site. The project area is bounded by Church Street to the east, Maiden Lane to the south, Fulton
Street to the north, and William Street to the east. The project is set in a densely commercial and developing
residential area with the full range of architectural styles reflecting the area's nearly 250 years of occupation.

I The Fulton Street station complex is the busiest subway station in Lower Manhattan, with over 275,000
passenger entries, exits, and transfers each day. Many of these trips are made by commuters traveling to or
from homes in the NYC area, or to commuter rail hubs at Penn Station, Grand Central Terminal, Atlantic
Terminal in Brooklyn, and Jamaica. The current subway complex is made up of six separate subway stations,
built at different times by different companies or agencies between 1905 and 1932. Because the subway lines
competed with each other during this period, there was little incentive to make it easy to transfer from one line
to another. Consequently, these stations suffer from a number of impediments to efficient use. Many subway
entrances are obscured and poorly identified, and entrances are frequently dark, narrow, and confusing. Station
egress is hampered by narrow sidewalks and heavy street traffic. Transfers between the subway lines are
complicated, requiring the use ofmultiple stairways, ramps, and narrow passageways. Lastly. the Lexington
Avenue line ole platforms are crowded by transferring passengers, creating delays in train boarding and
overall subway service.

I
I
I
I B. ARCHAEOLOGICAL AREA OF POTENTIAL EFFECT

I

The area to be impacted by this project encompasses an irregularly shaped corridor beginning on the west side
of Church Street at its intersection with Dey Street and extending to the east side of William Street along Fulton
Street. The archaeological area of potential effect (APE) covers all portions of the project where ground
disturbance will occur, either through construction, utility relocation or demolition of existing buildings. The
archaeological APE is defined as: the west side of Church Street (width of 40 feet from the street curb) between
Dey and Fulton streets, the Church Street streetbed between Dey and Fulton streets, the east side of Church
Street (width ono feet to the east) north of Dey Street, the east side of Church Street (width of20 feet to the
east) south of Dey Street, the width of Dey Street (from building facade to building facade) including both
north and south sidewalks, the building at 189 Broadway (Block 63, Lot 13), the southeast comer of 195
Broadway (Block 80, Lot 1), the Broadway street bed from Dey Street/John Street south to its intersection with
Cortlandt StreetlMaiden Lane, the northern sidewalk of John Street along the south side of 192 Broadway (the
Corbin Building, Block 79, Lot 15), the entirety of Block 79, Lots 15, 16, 18, 19 and 21, the Fulton Street
streebed including the northern and southern sidewalks from Broadway to a point 90 feet east of William
Street, the William Street streetbed from Fulton to Ann street, the William Street streetbed from Fulton Street
to John Street including the western sidewalk, and the John Street streetbed from William Street east for 110
feet including the northern sidewalk.

I

I
I
I
I C. EXISTING UTILITIES/SUBSURFACE INFRASTRUCTURE

I
Previous utility installation has disturbed significant portions of the proposed FSTC project area. Mapping
of the underground utilities in the project area was provided by New York City Transit and has been
reproduced in Figure 3. The presence of numerous utilities throughout the archaeological APE suggests that

I 5 DRAFT - July 2004
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the project area has been extensively by previous excavation for utilities over the past 200 years. It is unknown
to what depth the archaeological APE has been disturbed by all utilities. but the depth of the sewer line is
known to vary from lO to 12 feet below the surface within the archaeological APE, Sewer lines are typically
the deepest utilities; therefore. the remainder of the utilities are assumed to extend to much more shallow
depths.

Test pits excavated by NYCT for the F TC project have confirmed the shallow nature of utilities in the
archaeological APE. Information is available on three test pits excavated in 2004: TP-IO, TP-II and TP-12
located on the west side of Broadway at Cortlandt Street (Figure 4). These three test pits encountered extensive
utilities along the west side of Broadway. Utilities present included water (at a depth of 4'7" b.g.s.). several
telephone lines (at depths of 2' I", 2'6" and 2' 10" b.g.s.), several electrical lines (at depths of 1'[", ['7", 1"9"
and 6' b.g.s.) and gas (at a depth of 2'4" b.g.s.). These test pits indicate that the installation for water lines
extended down approximately 5 feet electricallines extended down to 6 feet in some places (though they are
more commonly encountered at depths between 1-2 feet) and gas and telephone lines are located between 2-3
feet. Based upon the information from these test pits and previous research on utilities in Lower Manhattan
(Geismar 2003), it is assumed that where utilities are present, the first three feet in depth b.g.s .. has been
disturbed by previous utility installations. Underneath the first three feet in depth, sewer lines have disturbed
the archaeological APE to a depth of approximately 10-12 feet b.g.s.

I

Outside of these disturbed areas, it is possible to encounter archaeological resources if such archaeological
resourceswould be expected there. One potential archaeological resource within the street bed that may have
survived twentieth century utility installation is late eighteenth and early nineteenth century subterranean
infrastructure including bored-out wooden logs used by the Manhattan Water Company to deliver water to
Lower Manhattan at the turn ofthe eighteenth century (Gesimar 2003). Research on the historic installation
of water, gas and steam lines in the archaeological APE has been conducted to document the potential
archaeological resources that may be encountered in areas that have escaped twentieth century disturbance
(Appendix A).

Additional disturbances to the project area have occurred with the excavation and construction of the various
subway lines located within the archaeological APE. Figure 5 details the extent of the subway lines, station,
vents, stairs, elevators and other facilities located below ground that have disturbed significant portions of the
archaeological APE. One section of the archaeological APE that has not been disturbed by the existing subway
construction is Dey Street, which has subway entrances at the Broadway and Church Street intersections only.
The main streetbed of Dey Street was purported to have contained an underground passageway connecting the
H&M Tubes (the forerunner to the modern day PATH system) to the 0/0 subway line at Dey Street and
Broadway (ARUP 2004a), but this connection appears to have never advanced beyond the conceptual/design
stages. For the most part, it appears that the Dey Street streetbed is less disturbed than the remainder of the
archaeological APE.

I

Other disturbances to the archaeological APE are represented by the footprintslvaults of the various buildings
occupying portions ofthe archaeological APE (ARUP 2004b). Along Dey and Fulton streets and Broadway,
existing vaults protrude into the archaeological APE, therefore creatingfi..uther disturbances to the
archaeological APE. Additionally, the footprints ofthe buildings located within the archaeological APE create
further disturbances to the archaeological APE. Figure 6 provides information on the portions of the
archaeological APE that lie within existing building's footprints or vaults. Along Dey Street, portions of both
the northern and southern sidewalks have vaults that extend underneath the sidewalks. Similarly, the eastern
side of Broadway has vaults extending into the archaeological APE, as do portions of both the northern and
southern sidewalks along Fulton Street. It is assumed that the three portions of the archaeological APE withinI

I 7 DRAFT - July 2004
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I
I
I these existing buildings have been disturbed during the construction of these buildings as all possess deep

basements within their existing footprints ..

I

Combined together. the utility, subway, building and vault information provides an understanding of the extent
of disturbance to the archaeological APE. Given that the sewer lines are deepest across the project area, it was
assumed that wherever the sewers are located has been disturbed and lacks archaeological potential. Similarly,
it is assumed that the presence of the subway lines and associated facilities has disturbed portions of the
archaeological APE. Lastly, the presence of building footprints and vaults has disturbed additional areas of
the archaeological APE. Taken together, small portions ofthe archaeological APE do exist that have not been
disturbed by these historic construction/excavation activities (Figure 7). These undisturbed portions of the
archaeological APE may possess archaeological resources if it can be demonstrated that past human activities
occurred in these areas. It is possible that historic infrastructure, such as the Manhattan Water Company's
bored-out wooden logs, may be located within these undistrurbed portions of the archaeological APE.

I Manhattan is situated at the extreme southern terminus of the Manhattan Prong, part of the New England
Upland physiographic province .. The Manhattan Prong is a northeast-trending, deeply eroded sequence of
metamorphic rocks. Manhattan consists of three prominent geologic formations: Manhattan Schist, Fordham
Gneiss, and Inwood Marble, all of which are highly folded, faulted, and metamorphosed rocks.

I D. GEOLOGY AND GEOGRAPHY

I
Manhattan Schist occurs throughout Manhattan and is the most prevalent bedrock formation. The Manhattan
Schist consists offoliated pelitic schists that may be of Middle Ordovician age (460 to 470 millions years ago).

illimanite garnet, muscovite, biotite, plagioclase, quartz, and kyanite comprise the schist. Layers of gneiss
composed of similar materials ate also present in this formation. The project area is located over bedrock
composed of Manhattan schist.

Fordham Gneiss is a coarsely banded hornblende-biotite-quartz plagioclase formation primarily from the Upper
Precambrian age (1.2 billion to 544 million years ago). It exists primarily in the northeastern portions of
Manhattan 11011h of Central Park.

I
Inwood Marble is commonly associated with valleys a.nd lower-lying areas and is primarily a white to gray,
medium- to-coarse-grained rock that ranges in composition from calcite to nearly pure dolomite. Inwood
Marble can be of either Lower Ordovician or Upper Cambrian ages (470 to 510 million years ago), Inwood
Marble is found primarily along the shores of the East River in lower Manhattan and in some areas near the
Harlem River.

I
The topography of Manhattan has been shaped by glaciation that began nearly 300,000 years ago. Glacial
reformation oftopography smoothed out the ground surface and often deepened valleys that were oriented in
the direction of glacial advance. Glacial till, deposited as ground moraine directly from the bottom of glacial
Ice, is the dominant overburden material in Manhattan (Schuberth 1968).

I Although the project area has seen extensive commercial development throughout the twentieth century the
original topography of the project area is known from Viele's (1865) cartographic research conducted in the
late-nineteenth century (Figure 8). The project area as plotted on Viele's map of Manhattan's original
topography and water courses within downtown Manhattan reveals the original shoreline of Manhattan and
the seventeeth century canal that once ran along Broad Street, known as the Heere Gracht (Berger 2003).
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I Soil borings excavated by NYCT for the FSTC (see Figure 4) reveal that the project area is situated in an area
with some deposits of modem fill. ranging in depth from 12-15 feet b.g.s., with fine to medium sands overlying
glacial till (Appendix B). Three of the borings, BB-I, BF-5 and BF-6. recovered brick and/or cinders remains
within the fill layer. From these borings, it can be assumed that the original surface of tile project area was
approximately 12-15 feet below the modem surface. due to development of the project area since the area was
first occupied in the 1600s.

I
I E. PLANT AND ANIMAL RESOURCES

I Prior to European contact, the Native Americans in the vicinity of the project area subsisted by hunting small
game, fishing, collecting shellfish, and gathering local plants (Gilder 1936:3). Cultivation of com, local wild
grasses, and tubers may have occurred prior to European contact, but this point is currently under debate. The
first European explorers, Henry Hudson and Giovanni Verrazano, among others, noted in some detail the
surrounding environment; they remarked on the great quantities of fish, small game, oysters, and waterfowl
(Kieran 1971). The early European settlers of the seventeenth century imported many of the initial foodstuffs
they needed, including domestic animals (sheep, cattle, horses, swine, and fowl), seeds, grains, and root plants.
The new agricultural species had very few problems adapting to local soils; however, along with these
importations came an unwanted invasion of foreign insects and fungi that later proved detrimental to native
species (Barlow 197 I; Kieran 1971).

I
I
I F. PALEOENVIRONMENT

I
I

Reconstructing environmental and landscape changes through time is essential to identifying an area's
archaeological sensitivity, as certain environmental conditions produced preferred locations for prehistoric
settlement. The climatic, hydrologic, and vegetational conditions in the project area have changed over the
course of human occupation. For example, the earliest evidence of human activity in what is now New York
occurred during the Late Pleistocene. when the climate was considerably colder (Imbrie and Imbrie 1979).
Changes in the climatic system in the vicinity of the project area since the end of the Pleistocene have affected
the evolution of waterways in the area and the types of plant and animal resources upon which human
populations depended. Paleoenvironmental reconstructions of the area provide a model for predicting
settlement history and potential archaeological site locations.

I
I Based on data from fossil pollen remains and associated radiocarbon dates, the local environment during the

earliest human habitation of the area can be generally characterized as periglacial. The remnants of the
Wisconsin glacial advance stretched in a northwesterly direction in an irregular belt almost one mile wide from
Perth Amboy at the mouth of Raritan Bay in New Jersey across New York State. Between 12,000 and 13,000
years before present (BP), sea level may have been 300 feet lower than at present, and the shoreline would have
extended out approximately 120 miles from its present position (Cantwell and diZerega Wall 200 I).
Consequently, river and stream systems and their plant and animal communities exhibited different
configurations (Edwards and Merrill 1977). Peat borings from the continental shelfindicate that the fairly level
plain supported an open spruce parkland or spruce woodland environment, including pine, fir, and other
vegetation (Sirkin 1976. 1977). The geomorphology ofthe area, in combination with the effects of glaciation
and subsequent sea level rise, indicates that marine environments were probably not stable at that early date
and could not have served as a primary fOCLIsof human subsistence activities (Edwards and Merrill 1977;
Newman 1977).

I
I
I
I

The glaciers began to retreat between 17,000 and 15,000 BP. Glacial scarring created a variety of developing
habitats, inc!uding estuaries. sal t and freshwater marshes, bogs, and upland and mids lope comm unities. G lac ial
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soils contained a wide diversity of particle size, which allowed good drainage and adequate water supplies for
the developing plant and animal communities. I
Aller the retreat of the glaciers the coastal region of New York was favored by a set of ecological factors that
probably contributed to its attractiveness to early human populations. These factors included a relatively long
frost-free period, a greater annual reception of sunlight, and the tempering effects of a coastal environment.
Brennan (1977) suggests that during postglacial recovery, deciduous forests penetrated the coastal regions of
New York and New England more rapidly than in the cooler and higher inland regions. Many of the
cold-adapted animals probably followed the retreating glaciers northward and, in the case of mammoth and
mastodon, became extinct. These creatures were replaced by deer, elk, moose, bear, and smaller mammals.

I
I

By circa 15,000 BP the Wisconsin Ice Margin had receded north of New Jersey (Schuberth 1968). It is
estimated that at that time sea level was approximately 300 feet lower than the current level. This would have
exposed a large area of the continental shelf, possibly as far as 120 miles east of the present coastline. As a
result, many of the islands in New York Harbor would have been connected to the mainland.

I
I

During the period of the glacial retreat the regional vegetation changed from open spruce forest to mixed
hardwood vegetation in the uplands, and grasses and wetlands forest in the lowlands (Sirkin 1976,1977).
Changes in faunal communities accompanied the shifts in climate and vegetation. Large cold-adapted species,
such as mammoths, mastodons, and caribou, were replaced by more temperate species, such as white-tailed
deer. With the rise in sea levels, the vicinity of the project area changed from an inland setting to a coastal one.
These changes would have had an enormous effect on potential for population movements and resource
exploitation. Upland terrain would have supported mixed hardwood forests, and lowlands would have
supported a variety of wetland and lowland forest vegetation. Expanding wetlands and waterways in the
project area would have provided environments for numerous migratory birds, waterfowl, fish, and mollusks.

I
I
I

Pollen data show that the regional environment continued to change after glaciation. By 2000 BP
environmental and meteorological conditions had approached those of the present, but southern tree species
continued to migrate into the area (Barlow 1971).

I
I
I
I
I
I
I
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III. PREIDSTORIC CONTEXT

I
I Three major periods are commonly used to describe the prehistoric cultures of New York: Paleoindian, Archaic,

and Woodland. The PaJeoindian period dates from approximately 11,000 to 10,000 BP (Curran 1996; Fiedel
1999). The earliest known occupation of New York City comes from the southwestern shore of Staten Island,
where stone tools dating to about 10,000 BP were found in disturbed soils associated with the Port Mobil oil
tanks. Along Charleston Beach. located just south of Port Mobil. local avocational archaeologists collected
stone tools that were similar to those found at Port Mobil (Boesch 1994). The common stone tool recovered
from these two sites is a lanceolate-shaped spear point with a long, thin channel removed longitudinally from
both faces of the point. This technique is known as "fluting" and is a hallmark of the Paleoindian period
(Callahan 1979). In addition to these fluted points, other stone tools included unfluted points, scrapers, knives,
borers, and gravers (Eisenberg 1978; Kraft: 1977). This small collection of stone tools has been interpreted
as prehistoric refuse from a small resource-procurement encampment (Funk 1977). Although the Port Mobil
Site presently overlooks the Arthur Kill, sea levels were lower during the Paleoindian period and the waterway
did not exist when the site was occupied (Edwards and Merrill 1977). The occupation represented at the Port
Mobil Site probably represents a reconnaissance or hunting camp, rather than a marine-oriented gathering
station.

I
I
I
I
I

The Paleoindian economy may have centered on the hunting of game. Although other economic activities, such
as the gathering of plant foods or maritime resources, may have been equally important (Jones, et aI. 2002;
Roosevelt, et al. 1996; Sandweiss, et al. 1998), they have left little or no trace in the archaeological record.
Lithic technological considerations may have also contributed to Paleoindian landscape settlement patterns.
Goodyear (1989) suggests that high-quality cryptocrystalline materials (i.e., chert, jasper, and chalcedony) were
the materials most commonly used to manufacture fluted lanceolate projectile points. He suggests that
Paleoindians used high-quality lithic materials when producing fluted points because ofthe predictable manner
in which these materials fractured, thereby decreasing the possibility of catastrophic fractures occurring as a
result of internal (and hidden) flaws that are typically present in low-quality lithic materials. This
predominance of high-quality lithic materials suggests that Paleoindians sought out high-quality materials, a
hypothesis that is supported by the presence of high-quality lithic materials derived from great distances (up
to 300 kilometers) at Paleoindian sites. However, recent geoarchaeological surveys have challenged this
assumption by identifying local sources for Paleoindian lithic material (LaPorta 1994; Moeller 1999). These
recent studies suggest that Paleo indians were occasionally manufacturing fluted projectile points on local and
poorer quality lithic materials (Bamforth 2002).

I
I
I
I
I

The southwestern shore of Staten Island remains the only location in New York City where Paleoindian
artifacts have been uncovered. There are several explanations for the limited evidence of Paleoindian
occupation in coastal New York. One is the distance from high-quality lithic sources that were apparently
critical to Paleoindian procurement and settlement strategies (Custer, et al. 1983; Goodyear (989). Another
is that many habitation sites from the Paleoindian era may have been destroyed by coastal geomorphologic
changes that occurred after the sites were abandoned (Marshall 1982). Given the scarcity of known
Paleo indian remains in the area, the potential for recovering Paleoindian remains or cultural resources from
the project area is rather low.

I
I The Archaic period (10,000 to 3000 BP, or 8000 to 1000 Be) is divided into Early, Middle, and Late

subperiods, distinguished by differences in tool assemblages, projectile point types, and preferred lithic
materials. Of the several Early-Archaic sites (8000 to 6000 BC) identified in New York City, most are located
in Staten Island, including the Old Place Site, the Ward's Point Site, the H.F. Hollowell Site, and the Richmond
Hill Site. All of these sites produced Kirk components, which produced radiocarbon dates from 5310 BC to

I
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I 6300 BC A radiocarbon date of 741 0 BC from the Richmond Hill Site has also been identified, in relation
to a Palmer (an Early Archaic variant) occupation (Ritchie and Funk 1971; Ritchie and Funk 1973:38-39).

I Middle Archaic (6000 to 4000 BC) remains are extremely rare in New York City, although extensive Middle
Archaic sheIl midden sites are known from further up the Hudson River (Brennan 1974; Claassen 1995).
Middle Archaic artifacts, such as Kanawha or LeCroy projectile points, have been uncovered in southern
Staten Island in the Rossville area (Historical Perspectives, Inc. 1996). Unfortunately, so little is known about
the Middle Archaic occupation of the metropolitan region that it is often linked with either the Early or Late
Archaic in discussions of prehistory (Kraft and Mounier 1982).

I
I
I

Late Archaic sites (4000 to 1000 BC), on the other hand, are better documented for New York City owing to
the high quantity of diagnonstically dateable projectile points from this period that have been recovered. Two
sites in northern Manhattan provide traces of information on Late-Archaic settlement in the metropolitan
region. These two sites, Tubby Hook and Inwood (Skinner] 920), are multi component sites, indicating these
locations were preferred habitation sites for several millennia. Late-Archaic sites in the metropolitan area
characteristically are situated on tidal inlets, coves, and bays. Site location and contents suggest that Late
Archaic hunter-gatherer groups exploited various marine resources, including shellfish and fish. The sites are
typically small and multicomponent because of reoccupation as preferred locations for resource procurement.
Changes that occur in the Late-Archaic aboriginal/indigenous toolkits reflect an expansion in the variety of
utilized resources. Some of these changes include the manufacturing of fishing gear, such as netsinkers
(weights), fishhooks, and an increase in the use of groundstone (Ritchie 1994). The increased utilization of
marine and estuarine resources in this period may be associated with the eventual stabilization of coastal
environments (Edwards and Merrill 1977), although sea levels were rising throughout the Archaic period
(Bradley 1999; Salwen 1962).

I
I
I
I

Late Archaic remains found in New York City are mainly represented by narrow projectile points. including
Poplar Island and Bare Island types (Silver 1984), other stone tools (endscrapers, bifacial knives, side
scrapers), and special items such as bannerstones, steatite bowls, grooved axes, cylindrical pestles, and
hammerstones (Ritchie 1994). Groundstone implements are also known from the Late Archaic (Historical
Perspectives Inc. 1996), though these most likely would have been used to grind acorns into a meal (Ritchie
1980). Many points that are characteristic of the Late Archaic occupations of Staten Island and the rest of Late
Archaic sites in New York City are made of argillite, which is not found locally. The nearest source of this
material is within the Lockatong Formation of central New Jersey (Didier 1975; Venuto 1967). The increased
variety of stone implements implies an increasingly complex development in the economic subsistence base
exploited by the prehistoric population of New York City. The population would have been able to subsist on
maritime, terrestrial, and even arboreal resources with their increasingly sophisticated technological repertoire,
possibly moving from coastal to inland sites on a seasonal basis, as is suggested by ethnographic accounts
worldwide (Mazel and Parkington 1981; Thompson 1939)

I
I
I
I The Transitional or Terminal Archaic period (circa 1000 to 700 BC) is represented by the introduction of

soapstone vessels and distinctive fishtail types of diagnostic points. A complex mortuary tradition associated
with Terminal Archaic sites has been found on Long Island (Latham 1953; Ritchie 1965); however. such
traditions have not been identified to date in New York City. Terminal Archaic sites in New York City have
been identified in the Bronx (Skinner 1919), on Staten Island (Silver 1984), and Manhattan (Skinner 1919).
The appearance of shell middens, which is characteristic of subsistence practices in the coastal areas of New
York, continues through the Woodland period.

I
I
I

The Woodland-period occupation (circa 700 BC to AD 1500) in New York City is characterized by the
introduction of ceramic teclmology. The earliest ceramics recognized in coastal New York are grit-tempered
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wares similar to a Vinette I-style series that is U-shaped with a rounded conical point when seen from top edge
to bottom. Changes in pottery temper, vessel form, and surface treatments are useful chronological indicators.
Middle Woodland ceramics include shell-tempered wares with cord and net impressions; Late Woodland
ceramics include various collared vessels with incised as well as dentate and cordmarked decoration (Ritchie
1994).

I
I

While Early Woodland occupants appear to have followed hunting and gathering lifeways. plant cultivation
became increasingly important during the Late Woodland period. Changes in subsistence practices and
population growth led to increased settlement that resulted in the appearance of villages. Previous research
has addressed the effects of an increasingly sedentary lifestyle on settlement patterms in coastal New York
during the late Prehistoric and Contact periods (Ceci 1979; Silver 1984; Smith 1950).

I
I

Several Woodland sites have been identified in the City of New York, but only a few sites on Manhattan have
yielded Woodland period material. The largest sample of Woodland sites come from Staten Island, although
sites in the Bronx have yielded spectacular information regarding exchange networks in the metropolitan region
(Kaeser 1963). The largest prehistoric burial site in the New York metropolitan area was found at the
southwestern corner of Staten Island at Wards Point. First noticed by Skinner, this site, known as Burial
Ridge, provides a good example of the range of occupations that can occur within a single archaeological site.
Collections from Burial Ridge include a large variety of projectile point types, dating from the Early Archaic
through the Late Woodland. The assortment of ceramic wares that has been recovered is diagnostic of all
phases of Woodland occupation. At least 127 pits, burials, hearths, and some 4,000 artifacts have been
associated with the Burial Ridge/Wards Point complex. Such findings suggest intensive Native American
occupation from the Archaic through the Woodland periods (Jacobson 1980). Frequencies of types indicate
that the most intensive prehistoric occupations of this area of Staten Island occurred during the Late Archaic
and Middle through Late Woodland periods.

I
I
I
I

The end of the Woodland Period is marked by the encounter between the indigenous Native American
population occupying the metropolitan region and European explorers looking for the elusive route to the spice-
laden lands of southeast Asia. Around 1524, Giovanni Verrazzano sailed into New York Harbor and
commented on the general pleasantness ofthe Native Americans riding along in canoes as they came close to
his ship (Burrows and Wallace 1999). During this period, no longer the Late Woodland and not yet the time
when permanent European settlements were established, the indigenous population began trading and
interacting with the Dutch and English travelers exploring New York Harbor and eventually settling on
Manhattan. Evidence of this interaction between the native population and the European explorers has been
documented archaeologically in Staten Island (Skinner 1909), the Bronx (Skinner 1919), and Manhattan
(Skinner 1920).

I
I
I

The people inhabiting Lower Manhattan at the time of the European explorers were probably the
Marechkawieck group ofthe Canarsee, who controlled all of the nearby islands inthe East River and Brooklyn
(Bolton 1975: 14-15; Grumet 1981 :26-28; Jaffe 1979). The Canarsee were related to Delaware Or MUTIsee-
speaking groups who occupied the west side of the Hudson and the area around New York Bay (Goddard
1978:214-215). Manhattan itself is derived from the Delaware mannahata, meaning "hilly island" (Ruttenber
1906: 14)or Manahachtanienk, meaning "the island where we all became intoxicated" (Heckewelder i876:262),

I
I

The Marechkawieck were dispersed throughout lower Manhattan and lower Brooklyn, including Governor's
Island, then called Pagganck (meaning nut or walnut) by the Canarsee (Grumet 1981:41). The Marechkawieck
are most likely the individuals responsible for selling Manhattan Island to the Dutch in 1626 as they are listed
on a 1637 document for the sale of Hell Gate to the Dutch (Grumet 1981 :27). The Marechkawieck had a
settlement in lower Manhattan just north of New Amsterdam in proximity to the Collect and Little Collect,

I
I
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I

I

spring-fed freshwater ponds located in what is now Foley Square (Geismar 1993; Harris, et aI. 1993). The
area of City Hall Park would have been a desirable location for Native American settlement as it was
comparatively level and close to the freshwater ponds, swampland, and the East River. Valentine (1856:426)
noted that the location of City Hallmarked the fanner site of "a large Indian village." Bolton's map and index
of Indian sites in New York City and its environs lists one site in the general project vicinity, Warpoes or
Werpoes, described as shell heaps in an area above Collect Pond (Bolton 1934: 133, 1975:78-79). The location
of this village is variously given as west or south of Collect Pond (Geismar 1993:56). A Native American foot
path was located in this section of Lower Manhattan, running north from the Battery to the northern end of
Manhattan Island. This path, called the Wickquasgeck Road, was the main pathway for north-south
movements along the length of Manhattan Island at the time of European occupation. This path followed the
route of Broadway in Lower Manhattan (Grumet 1981 :59).

I

I
I

By the time of permanent Dutch settlement on lower Manhattan in 1623, the Canarsee way of life had been
forever changed by the introduction of European items, including guns, metal, alcohol, and glass. The most
significant European contribution to the demise of the indigenous population was the spread of diseases, such
as smallpox. Snow (1980) calculated mortality rates from imported diseases on New England's indigenous
population at 55-98 percent. The young and old were disproportionally affected. The loss of young people
had a devastating effect on the size of subsequent generations. Maintaining traditional cultural integrity was
likely substantially affected by the loss of elders. The remaining Canarsee eventually sold their land to the
Dutch and moved to Massachusetts or were killed by the Dutch or Mohawk during the mid-seventeenth century
(Jaffe 1979:55). By the 1800s the population that had once occupied Lower Manhattan and Brooklyn had been
completely removed from the metropolitan landscape.

I
I
I
I
I
I
I
I
I
I
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I
I

Europeans probably first set toot on Manhattan during Henry Hudson's 1609 voyage up the river that now
bears his name (Burrows and Wallace 1999: (5). Following Hudson's travels in the New York City area.
Adriaen Block, sai\ing for the New Netherland Company, made four trips to Manhattan. On the fourth trip
in J 613-14, his ship, the Tyjger, burned where it rested on the western shore of Manhattan. A resourceful man,
Block constructed a new ship, the Onrust, and sailed back to Holland in the spring of 1614. In 1916 during
construction of the IRT subway atthe intersection of Dey and Greenwich streets, the charred keelson of an
early Dutch ship was uncovered, most likely the remains of Block's Tyjger. Although the remainder of the
ship's hull was left in place, no further remains of the ship were uncovered in the 1960s during construction
of the World Trade Center (Solecki 1974). Block's forced winter stay, during which the Dutch sailors relied
on the local Canarsee for food, represents the first European settlement on Manhattan. The remains of this
early Dutch ship represent the earliest archaeologically documented European activity on Manhattan.

I
I
I
I

In May of 1623 the New Netherland sailed into New York Harbor with thirty Dutch families; mostly French-
speaking Walloons, representing around 120 people (Gilder t 936). These settlers were sent by the Dutch West
India Company to create a permanent settlement to be called New Amsterdam. The New Netherland landed
at the southern shore of Manhattan about where Greenwich Street and Battery Place now intersect, (Gilder
1936:4) as Greenwich Street runs along what was then the western shore of Manhattan. These colonists
immediately began constructing a fort for their protection from the elements and the local Canarsee population.I

I
The thirty families that arrived on the NeH' Netherland settled at various locations in the metropolitan area,
including parts of Staten Island, Brooklyn, and Jersey City. This dispersed pattern was designed to strengthen
the Company's territorial claims to the New York City area. When Peter Minuit assumed control of New
Netherland in 1626, he recognized the hazards of a dispersed population pattern and concentrated the colonists
on Manhattan after his famous purchase of the island from the Native American inhabitants. The settlement
on Manhattan grew slowly throughout the middle years of the seventeenth century.I

I
I

The inhabitants of New AmsterdamlNew York engaged in trade and maritime industries for the most part; the
community included individuals following other occupations common to town dwellers (bakers. brewers, tavern
keepers, government officials, etc.). The settlement on Manhattan continued to be concentrated at the southern
tip of the island for most of the eighteenth century, although farms and villages were located farther north. The
location of the proposed FSTC was part ofa farm called the "King's Farm," property owned by the English
crown. This farm had originally been called the "Company's Farm" by the Dutch, which they had set aside
for use by the Dutch West India Company only. When the English took over the Dutch territories in the New
World the Company's Farm was handed over to the Duke of York. When he ascended to the English throne
the land became known as the King's Farm, and when Queen Anne came to power in 1702 it was known as
the "Great Queen's Farm." Governor Lord Cornbury granted the entire estate to the English Church of
Manhattan Island in 1705 (Janvier 1894). Eventually this land came to be owned by a Thenius Dey, a Dutch
gardener and miller in the eighteenth century (Feirstein 2001 :26). The modem Dey Street, which had also been
known as "Batteau Street," is named for this Dutch gardener (Stokes 1915 :997).

I
I
I The earliest historical map depicting the approximate location ofthe project area is Maerschalk's (1755) map

of Manhattan (Figure 9). When this map is gee-referenced to the NYCMap coordinate system, the project area
is easily located within the mapped grid that conforms closely to the present-day configuration. Fulton Street
is labeled Partition Street west of Broadway, while east of Broadway, Fulton Street is known as Fair Street;
Dey Street is called Dyes Street. Church Street is absent from the western side of the archaeological APE, as
Church Street was not extended through the project area until the late nineteenth century. In several locations.

I
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I the archaeological APE appears to overlap with historic structures. A long the western edge of the
archaeological APE. the present day location of Church Street is occupied by several structures and backyards
along Fulton and Dey streets. Additionally, when the archaeological APE is overlaid across Fulton treet
between Broadway and William treet. it appears that the southern half of modem Fulton treet is located
within the limits of the historic structures on the south side of Fair Street. This is most likely the result of
inaccuracies between the historic mapping of Fulton Street and the more accurate modern mapping of the
project area. Despite this apparent cartographic illusion, it is possible that portions of the structures located
along the south side of Fair Street (modern Fulton Street) could be located within the southem sidewalk of
Fulton Street between Broadway and William treet. Outside of Fulton Street, the archaeological APE is
constrained to the historic streetbed of Wi lliarn Street and may therefore contain remnants of eighteenth century
infrastructure within the historic William Street streetbed. The intersection of Broadway and John Street
appears to have been configured differently from the present configuration, where the present day location of
the Corbin building at the northeast corner is situated slightly further to the north, allowing for a more fluid
intersection between John and Dey streets crossing Broadway. The archaeological APE at this intersection
appears to intersect with several structures that would eventually be replaced by the Corbin building in 1888.
At the western side of Broadway along Dey Street, there are several buildings located at the northern and
southern corners and within the archaeological APE. Lastly, at Broadway's intersection with Cortlandt Street,
the proposed locations for the street-level stairs to the 0/9 line do contain structures at this point in time.
The archaeological APE at Broadway's intersection with Maiden Lane does not appear to contain structures.
At all portions of the archaeological APE within the streerbed, potential historic infrastructure may be present.
South of (and outside) the archaeological APE on Broadway at Crown Street (modem Liberty Street) is a
market (number 13 in Figure 9), known as the Oswego Market.

I

I

I
I
I The Ratzen (1767) map oflower Manhattan illustrates the historic development ofthe project area (Figure 10),

The archaeological APE is surrounded by developed streets and several prominent structures are indicated in
the vicinity. A building marked "Theatre" is depicted adjacent east of the proposed location for the Fulton
Street Transit Center's main facility at modern-day Block 79 on the western half of the block bounded by
Fulton Street, Nassau Street, John Street, and Broadway. A smaJl portion ofa second structure appears to lie
within the APE in the area fronted by Fulton Street and bounded to the east by William Street and to the west
by Dutch Lane. This structure, the Moravian's Meeting House is located on the south side of Fulton Street.
When the Ratzen map was reprojected to fit in the N'{CMap GIS data, slight inaccuracies on the Ratzen map
were amplified, making it appear that the structure was actually located in the street When reprojecting
historic maps onto modern GIS data it is not uncommon to encounter misleading differences; although the
Moravian's Meeting House appears upon comparison of the Ratzen map with modern data to have been located
in Fulton Street, Fulton Street has never been located north of its current position, and therefore the meeting
house was not located in the current course of the street It is possible that the front steps or similar
architectural features of the Moravian Meeting House may be located within the portion of the archaeological
APE covered by the south sidewalk along Fulton Street. The rema.inder of the archaeological APE contains
historic structures at the following locations: along modern-day Church Street between Fulton and Dey streets;
at the northwest and southwest corners of Broadway and Dey Street; along the eastern side of William Street
between Anne and Fulton streets; at the southwestern comer of Broadway and Cortlandt Streets. South ofthe
APE on Broadway, the Oswego Market (number 31 in Figure 10) remains located at Crown Street. In 1771,
the Oswego Market would move to Maiden Lane, just east of Broadway and within the archaeological APE
(see Appendix ArFigure 5 and discussion of the market's history in Appendix A Section 6)

I
I

I
After the Revolutionary War, various factors (in particular rapid population growth, increasing
industrialization, the domestic revolution with its consequent separation of the home and the workplace and
construction of roads) led to the expansion of Manhattan. Streets beyond what had previously been established
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were further expanded as the Queen's Farm was divided up and sold off by the English crown. Modem Fulton
Street continued to be called Partition Street, and Church Street did not continue northward past Liberty Street
until 1867 (Greenhouse Consultants Inc. 1985: 16). Early nineteenth century maps ofthe project area indicate
structures were located throughout the archaeological APE, but it is not until the mid-nineteenth century that
maps with sufficient details are produced to ascertain the types of structures within the archaeological APE.
The Burr (l836) map of Manhattan shows project area has been extensively developed (Figure 11). One
obvious error in the 1836 map occurs at the intersection of William and John streets. where the historic map
places John Street much further north than it is located today.I
The Dripps 1851 (Figure [2) and Perris 1855 (Figure 13) maps ofthe project area indicate that the all portions
of the archaeological APE within the footprints of modern buildings (the proposed locations for the Transit
Center Building, access to the Dey Street concourse at )89 Broadway and the new stall'S to the OlE) line at
195 Broadway) were occupied by structures in the mid-nineteenth century. The building located today at 195
Broadway was occupied by a structure know as the Franklin House at its southeast corner. It is most probable
that the construction of these structures has disturbed their locations thereby destroying any potential
archaeological resources within these three portions of the archaeological APE.

I

The depiction of lot lines on the mid-nineteenth century maps allows for greater accuracy in assessing the
potential to encounter archaeological resources in the archaeological APE. The area surrounding the
archaeological APE conta.ined a number of hotels located to the south, and Barnum's Museum is depicted on
Ann Street between Broadway and Nassau Street just north of the project area. The Perris (J 855) map of
Manhatta.n shows a number of smaller structures, probably dwellings, stores, and associated outbuildings
located along Dey and Fulton streets, and Broadway.

I
Projecting the archaeological APE on the Dripps map, one can reconstruct the probable location of Church
Street through the archaeological APE, although it was not present In the 1850s. Present day Church Street
crosses Dey Street at the 10'" lot west from the Franklin House (northwest corner of Dey Street and Broadway),
The small portions of the archaeological APE extending out from Dey Street at the corner of Dey and Church
streets would have extended into the residences on both sides of Dey Street. Given that the construction of the
Ole, subway line along Church Street has extensively destroyed the streetbed of Church Street (see Figure
7), it is not expected that the Church Street streetbed would yield potential archaeological resources. However,
the northeast and southeast corners at Church and Dey streets may hold potential archaeological resources.
On the north side of Dey Street, the portion of the archaeological APE with potential archaeological resources
would be located within the foundations for 20,22,24 and 26 Dey Street, while 27 Dey Street on the south side
of Dey Street may contain potential archaeological resources.

I
I
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I The Dripps (Figure 12) and Perris (Figure 13) maps also provide information regarding the widening of Dey
Street in 1850, Historic documentation stored at the Manhattan Borough President's Office indicated that Dey
Street was widened 10 feet to the south on September 28, 1850. Prior to this widening, Dey Street was 40 feet
wide. When Dey Street expanded 10 feet to the south, the street bed encompassed the northen portion of
several structures along the south side of Dey Street. Figure 12 demonstrates this narrow 10 foot wide strip
ofland at the northern edge of the southern sidewalk of Dey Street. By the time ofthe Penis map in 1855, Dey
Street had been widened 10 feet to the south and the northern section these structures had been cut-back,
replaced by the sidewalk of Dey Street. It is most likely that the original foundations and/or underground vaults
would be located underneath the southern sidewalk of Dey Street, unless they had been demolished by later
development in the late nineteenth or twentieth centuries. The proposed Dey Street underground concourse will
be positioned within the middle of modern Dey Street and just north of the historic location of the structures
along the south side of Dey Street prior to its widening. The proposed excavation for the Dey Street

I

I
I
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I

I

underground concourse (28 feet in width) will not impact the location of the structures along the southern side
of Dey Street. However. the relocation of utilities along Dey Street and the installation of a secant pile 'wall
in portions of Dey Street may impact potential archaeological resources within the southern sidewalk of Dey
Street.

I
The 1865 Viele map details the topography of the project area and verifies its location within the original
shoreline of Manhattan (Figure (4). The map depicts the area just prior to the extension of Church Street
through the blocks bounded by Liberty. Cortland, Dey, and Fulton streets.

I
Additional historic maps consulted from the late nineteenth and early twentieth centuries confirm the
observations made from the Dripps map. The extension of Church Street through Cortland, Dey, and Fulton
streets is the next significant change to the project area, occurring in 1867 (Figure 15). When this occurred,
a large swath of structures were destroyed along the path of the proposed OlE)< line to e line Connection (see
Figure 7).

I
Sanborn insurance maps provide greater detail of the deve!opmentthat occurred within the archaeological APE
during the second half of the nineteenth century. Late nineteenth-century Sanborn insurance maps indicate a
decided shift to commercial uses within the project area. The 1894 Sanborn Insurance Map depicts the
appearance of the Western Union Telegraph Company and New York Mail and Express commercial complexes
adjacent north of the Dey Street portion of the project area within the block bounded by Dey Street, Broadway,
Fulton Street, and Church Street (Figure 16). A number of smaller structures depicted on the 1855 Perris map
were demolished to make way for these complexes, a trend that would continue throughout the twentieth
century. In addition the extension of Church Street south necessitated the removal of a number of structures
between Dey Street and Cortlandt Street. At the northeast corner of Dey and Church streets, the archaeological
APE is shown to extend through a portion of the buildings at 20,. 22 and 24 Dey Street, all five-story
residences. Presumably, prior to the extension of Church Street, 26 Dey Street would have been located to
the west of 24 Dey Street, as shown in Figure 13.

I
I
I'

The 1923 Sanborn Insurance Map shows a continuation ofthe trend toward commercialization, with offices
and stores replacing dwellings in the vicinity of the project area (Figure 17). This map also provides some
indication of the effect that municipal utility systems had on the project area. Waterlines are depicted at the
intersections of Fulton Street and Broadway, Dey Street and Broadway, Church Street and FuJton Street, and
Church Street and Dey Street, with lines extending under the roadbed of each respective street The northeast
comer of Dey and Church streets remains occupied by the residences at 20,. 22 and 24 Dey Street.

I
The 1923 Sanborn Insurance Map revised in 1951 illustrates the impact of underground transportation systems
on the project area, with subway entrances located at various points along Dey Street, Fulton Street, and
Church Street (Figure 18). In addition, the Corporation of Trinity Church Vestry Offices and School structures
that appeared on earlier maps fronted by Church Street between Fulton Street and Vesey Street are now gone.
These were demolished sometime between 1913 and 1931 during the construction of the BMT OlE)< line
which ran from Broad Street to Chambers Street. The western portion ofthe archaeological APE has also seen
a change in the structures located along the east side of Church Street between fulton and Dey streets. Where
this portion of the archaeological APE was occupied by residential structures a large bank (the New York
Bank for Savings, constructed in 1946) building is now located, covering the footprints of the residences
previously located here. The construction of the bank building would have destroyed any potential
archaeological resources within the footprint ofthe building between Fulton and Dey streets. including those
potential archaeological resources at 20, 22, 24. ancl26 Dey Street.

I
I
I
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I A further revision of the 1923 Sanborn Insurance Map in 1977 shows the complete transformation of the
project area into a commercial district (Figure 19). The former Western Union Telegraph Company and New
York Mail and Express commercial complexes were demolished prior to 19]5 and 1921 respectively, and
replaced by the American Telephone and Telegraph Company building. This building encompasses
approximately 75 percent of the block bounded by Dey Street, Fulton Street, Church rreet, and Broadway,
with the remainder occupied by the New York Bank for Savings building, presently the Hilton Millennium
Hotel. The modern configuration of the Hilton Millennium Hotel leaves an open plaza area where 24 and 26
Fulton Street were located. However, the previous bank building would have destroyed a large portion of the
footprints from 24 and 26 Fulton Street during its construction.

34 DRAFT - July 2004

I Construction ofthe subway lines through the project area in the early twentieth century created further impacts
to the project area and destroyed significant amounts of potential archaeological resources within several
portions ofthe archaeological APE. Specifically, the construction of the GIG line hasimpactecl the portion
of the archaeological APE corresponding to the proposed GIG line to () line Connection along Church Street.
Additionally, the construction of the % line has impacted the location for the proposed stairway, escalator,
and ADA elevator at the southwest comer of Dey Street and Broadway and the two proposed staircases at the
southwest and southeast comers of Broadway and Maiden Lane (see Figures 6 and 7).

I

I
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v. ARCHAEOLOGICAL RESOURCE POTENTIAL

1
I A. PREVIOUSLY CONDUCTED ARCHAEOLOGICAL STUDIES

IN THE PROJECT AREA AND' VICINITY

:1 Several archaeological studies have been conducted with in close proximity to the project area, though
not within the areas of proposed construction (Figure 20). These studies were consulted for
contextual and historical information on the project area. The following archaeological assessments
or surveys were reviewed at the New York State Office of Parks, Recreation and Historic
Preservation (NYSOPRHP) and the New York City Landmarks Preservation Commission (LCP) as
part of the archaeological assessment for the proposed FSTC.

I
I' 1. Cultural Resource Sensitivity Study and Impact Analysis of the Western Half of the AT&T Block,

Block 80 - Lots 4-12 (Greenhouse Consultants, Inc. 1985)

I 2. John Street Methodist Church, An Archaeological Investigation (New York City Landmarks
Preservation Commission 1991)

I 3. Phase 1A Archaeological Documentary Study, Gold Street Hotel Site (Historical Perspectives, Inc.
1992)

4. Stage 1A Archaeological Assessment, J 8Platt Street, Manhattan, New York(Historical Perspectives,
Inc. 1999)

5. 7 World Trade Center Reconstruction Project: SEQRA Environmental Assessment Form and
Supporting Analyses (Allee King Rosen & Fleming, Inc. 2002)

I 6. Second Avenue Subway - Phase fA Archaeological Assessment (Historical Perspectives, Inc. 2002)

Ii Additionally, archaeological site files at the NYSOPRHP and the New York State Museum were reviewed for
the project area. Based on a thorough review of these files, it was determined that no previously identified
archaeological sites exist within the project area.

I' B. PROJECT AREA ARCHAEOLOGICAL POTENTIAL

I 1. Areas of Archaeological Resource Potential

I
The archaeological APE has seen development since the nODs, as indicated from the earliest maps consulted,
but it is not until the mid-nineteenth century that maps with sufficient detail are produced to ascertain the types
of structures within the archaeological APE. The Dripps 1851 map of the project area indicates that the
location of the proposed Transit Center Building is entirely occupied by structures, demonstrating that the
entire footprint of the proposed Transit Center Building has been disturbed by these historic structures. The
location for the proposed Dey Street Concourse is located entirely within Dey Street, an area that lacks any
indication of historic period structures, but may contain archaeological resources in the form of historic
infrastructure, including historic water mains dating to the turn of the eighteenth century (see Appendix A).

I
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I

I Additionally, areas along the northern and southern sidewalks of Dey Street may contain evidence of historic
structures dati ng to the rnid-n ineteenth century. Spec ifically, the southern sidewal k of Dey Street may contain
the foundations for structures built here prior to the 10 foot widening of Dey treet in 1850. Also. the
northeast corner of Dey and Church streets may contain archaeological resources associated with the residences
at 20, 22, 24 and 26 Dey Street while the southeast corner of Dey and Church streets may contain
archaeological resources associated with the residence at 27 Dey Street. These areas of potential
archaeological resources were disturbed during the construction of the G/G line along Church Street.
However, when all of the disturbances from the subway line construction, excavation for utility trenches
(specifically the deep excavations for the sewer lines) and existing vaults/buildings, a few small portions of the
archaeological APE appear to be undisturbed by twentieth century development (see Figure 7). Some areas
ofarchaeological potential have been further diminished by excavation for twentieth century buildings that are
no longer extant, such as the New York Bank for Savings.

I

I
I Combining all of these lines of evidence indicates that there are some portions of the archaeological APE that

are undisturbed from twentieth century development and possess the potential to encounter archaeological
resources (Figure 21). Most of these locations possess the potential to encounter archaeological resources in
the form of historic infrastructure, such as the early utility lines oflower Manhattan (Geismar 2004; Appendix
A), within the streetbeds of Dey, Cortlandt, Fulton, William and John Streets and Maiden Lane, The
intersecti on of Ch urch and Dey streets possess the potential to encounter historic structures dating to the ill id-
nineteenth century prior to the construction of Church Street through Dey Street.

I

I

I
1
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I

VI. RECOMMENDATIONS

I
I

The Louis Berger Group, lnc., has completed a Phase IA Archaeological Assessment for the proposed FSTC
located within an area bounded by Church Street, Fulton Street, William Street, and Maiden Lane, Manhattan.
New York. The purpose of the archaeological investigation was to assess the project area's potential to contain
previously undisturbed archaeological deposits. After consulting historical cartographic sources and the
present-day mapping of the subway lines and utilities, it was determined that the majority of the proposed
project area was never located within the limits of any historical structures. However, there are two locations
within the archaeological APE with the potential to contain mid-nineteenth century historic archaeological
resources that may have escaped destruction from the nearby subway lines, building construction and utility
installation that has typified the archaeological APE. These locations are the northeast and southeast comers
of the intersection of Church and Dey streets. Additionally, the streetbeds running through the archaeological
APE also possess the potential to contain historic archaeological resources in the form of historic infrastructure
dating to the tum of the eighteenth century. Although significant portions of the archaeological APE have been
extensively disturbed over the past one hundred years. it is possible, though unlikely, that small portions of the
archaeological APE may contain archaeological resources with information relevant to the history ofthe project
area. As there are several locations with the potential to contain historic period archaeological resources,
Berger recommends that a professional archaeologist be present during construction activities in all portions
of the archaeological APE designated with archaeological potential to monitor the construction activities for
the presence of such archaeological resources. Unanticipated discoveries of archaeological resources, including
human remains, encountered in the absence of an archaeologist will be addressed by the protocol established
in the Memorandum of Agreement among the Federal Transit Administration, the Metropolitan Transportation
Authority, New York City Transit, MTA Capital Construction Company and the New York State Historic
Preservation Office regarding the Fulton Street Transit Center Project. If archaeological resources are
discovered in the presence of an archaeologist, such resources would be addressed by the protocol established
in the Archaeological Resource Management Plan for the Fulton Street Transit Center Project.

I
I
I
I
I
I
I
I
I
I
I
I
I
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I 1. ABSTRACT

I This archaeological report, prepared by Joan H. Geismar, Ph.D., LLC, for the New York
City Transit Authority through the FSTC Design Team, documents the features that might
be encountered in an archaeological context during the construction phase of the Fulton
Street Transit Center (FSTC). This assessment is made recognizing that the project's Area of
Potential Effects (APE) has been subjected to intensive disturbance as documented in the
project's IA archaeological report (Louis Berger 2004). Research undertaken for the
archaeological study presented here considered early development in the APE that included
urban infrastructure. It also considered the proven tenacity of archaeological deposits, even
in highly disturbed contexts. This research indicated that among the features that might be
encountered are remnants of early-19th-century log water mains, wells, pumps, cisterns,
vaults, drains, and hydrants. Perhaps the most likely example of early infrastructure to
remain is the deeply buried, round brick sewers introduced into the project APE in the mid-
19th century. This is in addition to the foundations of 18th and early 19th_century structures
possibly under streets that were widened over time, and a public market, its exact structure
unknown, that stood in one street in the APE for almost 40 years. To address these potential
archaeological issues without causing construction delays, it is recommended that a project
archaeologist, as well as a faunal expert, be on call, and that an established protocol be in
effect during construction to address unanticipated discoveries.
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2. INTRODUCTION I

This archaeological report, prepared by loan I-I. Geismar, Ph.D., LLC, for the New York
City Transit Authority through the FSTC Design Team, documents the features that might
be encountered in an archaeological context during the construction phase of the Fulton
Street Transit Center (FSTC) in Lower Manhattan (Figure 1). The report was researched and
written by Joan H. Geismar, Ph.D., assisted by Shelly Spritzer.

Urbanization has shifted Lower Manhattan from a mixed residential-commercial district to
one that, until recently, has been mainly commercial. This process has undoubtedly
adversely affected archaeological resources that might have been found in this historic area.
However, the tenacity of archaeological features and deposits has been proven time and
again. It is possible that it may yet again be witnessed within the FSTC Area of Potential
Effects (APE). In this case, the APE is where construction will occur throughout the project
area (Figure 2). It is the goal of this report to identify what form this evidence could take and
to determine the likelihood of finding it intact and with integrity.

Early to mid-18th-century maps document development in the APE (e.g., Bradford/Lyne
1730; Figure 3 in this report; Maerschalck 1755 in Louis Berger 2004 Figure 8).1 Street
records, which note the destruction of houses on Cortlandt Street in the 1776 fire that
decimated much of Lower Manhattan (Cortlandt Street File Card, n.d.), indicate that
development had indeed occurred in the APE prior to the Revolutionary War (see below);
early development is also confirmed by water records that document service to commercial
and residential establishments in the APEby the first decade of the 19th century (Water
Works Journals 1820-1824). With this development would have come the need for
infrastructure to support the growing residential and commercial population as wen as the
street features discussed below. The infrastructure would have included street pumps, wells
and cisterns to provide water, drains to take it away, and, as time went on and development
intensified, sewers and hydrants. This early infrastructure and other street features are the
focus of archaeological concern in this report that should be considered an adjunct to the
project's lA archaeological assessment (Louis Berger 2004).

I
I
I
I
I
I
I
I

3. METHOD
I

Typically, archaeological assessments consider the likelihood of impacting prehistoric
resources. Moreover, in a historic-era urban context, the focus is often on the backyard privy
pit and cistern. The privy pit-the underground component of an outdoor toilet facility-and
the in-ground cistern, also located in backyards and used to collect and store water, are the
usual archaeological features encountered in an urban situation. But in the FSTC
Archaeological APE, the main concern is neither prehistoric deposits nor the house privies
and cisterns found in 18th and 19th-century urban backyards. Instead, since the areas of new

I
I
I
I

I The cited maps indicate that almost all the blocks adjoining the APE were developed by 1728; the exceptions
were Dey Street and Church Street, initially part of a large government farm and then a church farm tract, where
development is not cartographically documented until 1754 (see Maerschalck 1755 depicting conditions in 1754 in
Berger 2004: (Figure 8).
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I impact are mainly confined to streets, sidewalks, and to former block fronts obliterated
during street widening, the potential issue is mostly limited to private and public utilities.
That is, the early infrastructure that supported increasing urbanization.'

Documentary compilations-mainly the Minutes of the Common Council (MCC) and I.N.
P. Stokes's The.Iconography of Manhattan Island-were the major resources consulted to
address research issues. This was in addition to New York City directories and tax
assessment records, deeds, and maps consulted to locate street references found in city
documents. Research was conducted at the Municipal Archives, the Municipal Reference
Library, Manhattan Tapping (sewer information), the Topographical Bureau of the
Manhattan Borough President's Office, and the Subsurface Exploration Division of the
Department of Design and Construction (NYCDDC). Also consulted were the New York
Public Library, the New York Society Library, the Fire Department Library, the Chase
Archives at the JP Morgan Chase Bank, and the New-York Historical Society Library.
Published and unpublished histories and reports were also reviewed and researched. In
addition, selected construction-related soil borings were monitored, as are selected test pits
under excavation, at this Writing, for utility identification and to obtain subsurface
information. The goal of monitoring is not only to determine subsurface conditions for
construction purposes, but also to ensure that the proposed undertaking will not impact any
historical infrastructure or other unidentified archaeological features.

The following sections also include street opening information in the FSTC Archaeological
APE and identify documented street alterations. In addition, they offer information about
water supply and the historic infrastructure and street features that may be encountered
during construction.

I
I
I
I
I
I
I 4. ARCHAEOLOGICAL POTENTIAL

I Streets in the project area, or APE, were first laid out between 1677 and 1750 (Street
Opening n.d.), While not the city's earliest-this honor belongs to the landmarked 17th-
century colonial road network that extends south of Wall Street (e.g., Geismar 2003)---these
streets are likely to contain the potentially archaeologically sensitive street infrastructure and
features noted above. More specifically, they could include wells, pumps, cisterns, drains,
street and sidewalk vaults (not to be confused with the utility vaults documented in the APE
in the lA report), fireplugs and early hydrants, and round, oval, and elliptical brick sewers at
depths greater than 8 feet (Annual Report of the Croton Aqueduct Department 1857; Church
1987; Dempsey 1849; Dunshee 1952; Goodrich 1828; Holland 1797; Manhattan Tapping;
MCC [various]; see Table 1). For example, petitions for street wells are documented in 1748
in Cortlandt Street, John Street, Dey Street, and at the intersection of Ann and Broadway
(MCC V 1905:234 and 223).

I
I
I
I

Bored-out log water mains introduced into these streets by the Manhattan Company at the
turn of the 19th century are another concern (e.g., Koeppel 2000). Records of this company,
which was the forerunner of what later became the Chase Manhattan Bank, now the JP
Morgan Chase Bank, Inc., indicate it had supplied water, albeit of questionable quality, to all
the streets in the project APE by 1807 or 1809 (e.g., Water Works Journals 1820 to 1824).
Since these mains were tapped for water to fight fires, they could not be more than 2 to 3
feet below original grade. Street excavations conducted over the years have revealed
evidence of this extensive water supply system (for example, see Figure 4). The most recent
known discovery in Lower Manhattan occurrednear the Battery in 1962 (Chase Manhattan

I
I
I

2 This was also the identified issue in a recent archaeological assessment of the New York Stock Exchange Street
Improvements Project, another Lower Manhattan project (Geismar 2003).
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1962:3), and experts feel strongly that similar isolated finds are possible throughout Lower
Manhattan (Greeley 2003 :personal communication). Photos and sections of these log mains
found in relatively 20th - century contexts are available in private archives. This includes a
section of log main with a stop-cock, an apparatus associated with obtaining water for fire
fighting, still in place (Figure 5). In addition to this early infrastructure, the 19th-century
Minutes of the Common Council (MCC) document late-18th and early 19th-century street
and sidewalk vaults, another potential archaeological resource (see Table 1).

Utility maps compiled by the WPA in 1938 (WPA 1939) were consulted regarding street
infrastructure within the APE. These show the expected range of utilities (e.g., water, gas,
and electric lines, sewers, and hydrants). They also indicate that sewers in streets without
subways in 1938 were often those originally constructed in the mid- 19th century (WPA
1939: Sheets 18, 19,20,28). Mid-19th-century records and maps document sewers within
the APE as follows: Broadway between Fulton Street and Maiden Lane (1848); Church
Street (after 1867); Cortlandt Street between Broadway and the Hudson River (1848); Dey
Street (after 1857 but before 1864); Fulton Street (Broadway to Church Street (1851);
Broadway to Nassau Street (1849); Nassau Street to the East River (1847); John Street
(1847); Maiden Lane between Broadway and William Street (1847); and William Street
between Ann Street and Maiden Lane (1849) (Annual Report a/the Croton Aqueduct
Department 1857: 110). The 5- foot diameter circular sewer installed on Maiden Lane,
presumably of brick and contracted for in March 1847, is the earliest sewer documented in
the project APE. While it is almost inconceivable that this conduit is still in use, it is entirely
possible.

I
I
I
I
I
I
I

5. WATER IN THE APE: THE MANHATTAN WATER COMPANy3 I
The Manhattan Company, or Manhattan Water Works, was a private company incorporated
in 1799 to supply water to residents, trades, and industries under a charter that included
banking and other privileges (Stokes V 1926: 1364-1365). Aaron Burr was a major organiz-
er. The water company and the Manhattan Bank, forerunner of the Chase Manhattan Bank,
now the JP Morgan Chase Bank, Inc., were established at the same time. The methods and
policies of the Manhattan Company, which included distributing water from wells adjacent
to the recognizably polluted Collect Pond,4 support the assertion that it "provided only
enough water service to maintain the franchise, for its founders had used the charter
primarily as an entry into the banking business" (Duffy 1968:201). The company's offices
were established at what is now 40 Wall Street, later the location of the Manhattan Bank
building (Stokes V 1926: 1369; see Stokes V 1926:1364-1369 for details of the water
company's beginnings, and Duffy 1968:202-211 for a synthesis of its goals and operation; also
Church I 987:B-9 to B-Il and Koeppel 2002:70-101).

I
I
I
I
I
I

3 Excerpted and adapted from Geismar 2003.
> By 1799, filling began to eliminate the pond polluted by the noxious industries that had developed around it; by
1810. the filling process was complete (Geismar 1993:9).
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Ii

I
Figure 4 - SecHan of I'ogwater main being removed from intersection of New Street and

Exchange Place in 1965. (Courtesy of Chase Archives)

I
I
I

I

I Figure 5 - Section of log'water main with stop-cock in place. (Courtesy of Chase Archives)
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I
Whatever the ulterior motive for its inception, and for better or worse, the Manhattan
Company became the main supplier of water to New York City's resident in the early years
of the i9th century (e.g., Koeppel 2002) ..It also supplied water free of charge to fight the
fires that made a comprehensive water supply sy rem a necessity in the growing city. Hand-
written journals indicate that company water was available to residences and businesses on
all the streets in the project study area during the first decade of the 19t.h century (indeed,
many had cancelled the service during that same decade). Charges for the water were
initially based on the number of fireplaces in a building, and commercial establishments paid
more than private residences. Extant company records, and a series of questions and answers
issued in 1823 (Lozier, 1823), suggest that cheating the company was often the goal of
householders and businesses alike: the former shared water among neighbors and the latter
used free water as a come-on to attract business.

I
I FOI almost three decades, water was distributed in mains created from hollowed-out logs,

mainly of yellow pine. Fire fighting entailed exposing t.he main and tapping into it with a
"cock.' While no records were located that document the depth of the mains, their fire-
fighting function suggests they were relatively shallow to allow tapping on demand (this is
in contrast to an undated newspaper account that reports the discovery of a wooden main at
Front and Water streets at a depth of 10 feet (Aacn.n.d.j), A log section, now in the
possession of the Chase Archive, was recovered at the intersection of New Street and
Exchange Place in 1955 (see Figure 4), and other random discoveries have been made over
the years (Elliot 2003:personal communication; Greeley 2003:personal communication). By
1827, the wooden mains were being replaced with cast-iron pipes, and street hydrants were
either planned or installed throughout the city (e.g., Goodrich 1828; see Figures 8 and 11. for
examples of 19th-century hydrants and cast-iron mai.ns). Despite repeated efforts to
relinquish its water supply operation to the city, and despite the recognized inferiority of the
water it offered, the Manhattan Company persisted until the introduction of Croton water in
1842.

Ii

I 6. STREET OPENINGS, FEA.TURES, AND ALTERATIONS

I~
Information concerning streets in the FSTC .APE comes from The Iconography of
Manhattan Island (Stokes 1914 to 1926), the Minutes of the Common Council (1905 and
1917), Street Files and the Street Opening Book (n.d.) at the Topographical Bureau of the
Manhattan Borough President's Office, and a Street Opening Map (SOM n.d.) in the
author's collection. The distinction between a street being "Laid Out," which is equivalent to
being run, and being' Opened," which is when tbe city takes title, (Marks 2003:personal
communication), should be noted. As time went on, these two dates were often the same, but
in early times, there could be many years, if not decades, between them. It should be noted
that the various sources providing street opening information often do not agree. The dates
given below come mainly from the street opening book in the Topographical Bureau of the
Manhattan Borough President's Office. Other sources were consulted as cited. Tables 1 and
2 offer information about street features and alterations in the APE.

I • Ann Street (from Nassau to William; includes intersection with William just north of the
APE): opened 1708; laid out at 22 feet wide (SOM n.d.)

• Broadway (Liberty to Ann): opened 1677
• Church Street (Liberty to Fulton): opened after 1842; (Extended from Fulton south to

Morris): contracted lJl1867; opened 1869; (Fulton to Vesey): opened 1750
• Dey Street (Broadway to Greenwich): laid out 1740; regulated 1750

I
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As noted above, street features include sidewalk vaults--the most ubiquitous of the
features-e-public and private cisterns, wells and pumps, water pipes, and sewers. Cast iron
gas pipes to provide street lighting were laid throughout most of the streets in the APE by
the l830s (see below), and a market, the second Oswego Market, was established on the
south side of Maiden Lane in 1772. According to Thomas De Voe, who described it as a
"market-house," its covered roof extended into the street just off Broadway (1862:330-340).
However, a 1797 map suggests it covered the greater part of the street in the vicinity of
Broadway (Taylor-Roberts 1797; see Figure 6). Occupied mainly by butchers, this market
stood on Maiden Lane between Broadway and Nassau Street for almost forty years.

I

MTA - New York City Transit CM-1252 - Fulton Street Transit Center
Archaeological Report I

• Cortlandt Street (Broadway to Church; includes APE intersection): opened 1734
• Fulton Street (Laid out as Fair Street in the APE [called Partition Street west of

Broadway]; combined and renamed for Robert Fulton in 1834): originally opened 1690
• John Street (intersection with William and east to Pearl): opened 1690
• Maiden Lane (Broadway to Liberty Place): opened 1691
• William Street (Maiden Lane to Ann): opened 1690

I
I

I
I
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7.. IDENTIFIED STREET ISSUES AND POTENTIAL STREET FEATURES I
7.1 Issues I

As previously discussed or implied, many factors are involved in the potential
archaeological sensitivity ofthe streets in the FSTC Archaeological APE. A number have
been widened, extending streets dating from the late colonial period and ea.rly republic onto
former building lots; all have been subject to the introduction of utilities and therefore, to
disturbance and repaving. The Minutes of the Common Council (MCC) and the records of
the aforementioned Manhattan Company document complaints about street disturbance and
attempts to identify responsibility for repaving. There are also the water mains, first of wood
and then cast iron, and sewers-then and now the deepest of the utilities, originally mainly
brick and then iron. Installing sewers undoubtedly caused great disturbance to reach required
depths and grades. There were also the wells, pumps, and street cisterns that supplied water
for private and commercial consumption. They also provided water for fire fighting in a city
with buildings of wood, with beat provided by fireplaces, and light by candles and oil lamps.
Previously mentioned sidewalk and street vaults were also urban features. All these street
features could be found in an archaeological context. Many are documented in archival
records. As noted above, Figure 7 offers a schematic showing the approximate locations of
several of these resources identified in the APE through research. Details about what might
be encountered are described below. A total of23 street features, which should be
considered only a minimum number, were identified in, or possibly in, the APE. Of these,
fourteen with their locations identified, or possibly identified, are indicated in Figure 7.
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Date/MCC Street Location and Petitioner (s)
Street 1917 Citation Feature from MCC & NY Directories Modem Locationl Remarks/# on Figure 7
Broadway * 1766 Well In Broadway opposite Battow (sic) Batteau Street now Dey; named "Batteau" because of

[Batteau] Street "an early Dutch boat buried in the mud at what is
now Greenwich and Dey Street" (SF)
#1

1798 (II:456) Vault 165 Broadway/Alex McDonald W side of Broadway, just south of Cortlandt-
Broadway intersection #?

1803 (1ll:301) Coal Vault \87 Broadway/Garrett Gilbert W side of Broadway between Dey and John
#3

1807 (IVAI3, Pump] On Broadway between Cortlandt Possibly in APE? In this year pumps were to be
467) and Liberty Streets removed from the streets to the sidewalks (MCC IV

1917:413,467)
1808 (V:100) Vault 166 (James Anderson") and 168 W side of Broadway, just south of the Cortlandt

BroadwayIHector Craig Street intersection (2 vaults in street)
#4

1810 (VI:187) Vault 179 BroadwayfTheophilus W side of Broadway #5
Prince

1812 (VII:276) Vault 172 Broadway/Catherine Ritter NE comer of Broadway and Maiden Lane
#6

Cortlandt* 1748 Wellst Ordered wells sunk in Cortlandt, no Possibly in APE (MCC V 1905:243)
location

1749 Wellt Ordered £8 towards digging, sinking Possibly in APE (V 1905:266); possibly same as
of well, in Cortlandt no location above

1771 Pump'[ Ordered work [0 pump, in Cortlandt, Possibly in APE (VII 1905:313)
no location

1810 (VI:217) Pump E side of Cortlandt, junction of Based on cardinal directions of the time, near NW
Cortlandt and Broadway comer of intersection of Broadway and Cortlandt;

possibly removed to street
#7

Dey 1748 Wellt Well to be sunk in Dey, no location Possibly in APE (MCC V 1905:243)
1805 (IV:13) Vault 26 DeyfWilliam W. Gilbert N side of Dey-Church intersection #8
1810 (Vl:282) Vault 21 Dey/Mrs. Renwick S side of Dey-Church intersection #9
1814 (VlII:69) Vault 24 Dey/Dr, William Hardy Within APE #10
1817 (lX:154) Vault 4 Dey/D. L. Haight Within APE #11

Fulton" 1813 (VII:539) Well & Pump "To be placed in Fair Street near Fulton near William; possibly in APE although it could
William" have been on the east side of the Fulton - William

intersection #12
1813 (VI1:506) Pump'] Fair Street, no location E of Broadway on Fulton possibly in APE

John 1748 Wellt Well sunk in "neighborhood John Possibly in APE? (MeC V 1905:240)
Street," no location

1788 (1:394) Wells John and William Fill one well, sink another at intersection of John and
William, possibly in APE #13

18IO(VI:343) Request to John Street, no address Request rejected; pump possibly in APE
remove Pump
t

Maiden 1771-1811 Market Oswego Market, 2nd site, S side of Located in street for almost 40 years (De Voe
Lane* Maiden Lane just E of Broadway 1861 :330-340; Stokes III 1922:959)

#[4
WilIiam* 1805 (IV: 114) Pumpt William, no address Removed pump possibly in APE..

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

MTA - New York City Transit CM- 1252 - Fulton Street Transit Center
Archaeological Report

Table 1 • FSTC ARCHAEOLOGICAL REPORT Street Features and Probable Locations"

*As noted in [he text, gas lights were introduced into Broadway, Cortlandt Street, Fulton Street, Malden Lane, and WIlham Street 10 the
I830s. While there is no direct information about John Street, it seems likely that it, too, had been supplied with gas lights by this time.
j' Location too vague to locate on Figure 7
MCC=Minules of the Common Council; SF=Street File
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I

II Street
Table 2 - FSTC ARCHAEOLOGICAL REPORT Identified Street Alterations

Dey Street 1850 (SF); 1851
(Post 1882:70)

Widened between 1850 and 1851

I

II Action ~ Details ~LQ!!te/Reference !L!!emarks
Cortlandt I

I
I
I6/9/1784 (MCC I Opened at 40 feet; widening took 5 feet

__19~~r~_~}~(~f) ?I1_~i~~:[_~i~~,_~~~~~Jt_~q_~~:!~ide _
3/16/1795 (MCC Petition of Menassah Salter for
n 1917:132) compensation; granted 6/8/1795 MCC

II:152
- - - - - - - - - - -." - ~- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - --
9/20/1830 (MCC Pipes laid from Broadway to West Street
XIX 1917:254)

I

Grading Descent to be made 8 8/28/1756 (MCC From upper to lower Cortlandt, location
______________________~ i!1_~l)~.s_~_'.:~rYJ)!?_f~~_t Y~J_~??_:?_~~~ I~?!_:~~~~!i_~~~~_______ _

Regulation Descent 2 inches on 14 10/411759 (MCC Broadway from middle of street to end
feetfor 400 feet and 5 Y2 VI 1905:185 of Dey and end of Cortlandt; for kennel

__________________________ ~ .!~~h~~_e.,:~ryJ9. f~~L c i.t!~~9.?LA\lIa,L - -- - - - - __
Grading Street to be highest in 7/28/1784 Kennels or gutters for drainage on either

________________________________________!J.ll~~-'~ (Mr:~_U ?n:~;) ~i_de}~~!3~}!_'~!1L~fl9!~ _
Grading Corner Cortlandt 5/21/1784 (MCC Descent of street for drainage from

opposite the Oswego I 1917:37) Broadway to the North (Hudson) River
Market, Maiden Lane

________________________________________!1_e.'!~~~9.?L~'::':~~ -- ---- -- ----- --- -__
Widening Street to be widened 10 ft

Widening

Street lighting

Widened

Loss of 5 feet from
corner lot, Broadway and
Cortlandt-- -----------------------------
Gas lighting

10 feet on S side
Between Broadway and
Greenwich

I
Fair [Fulton] from Gold
to William ascending 1
18/100 inches every 10
feet to William then 2
15/100 inches to Nassau,
then ascending 1Yz inches
for 80 feet then descend-
ing I Yz inches every 19
feet to the east side of

________________________~_~ J!!C?~~\V_a):' _
Widened Fulton to be 55 feet wide; 6/6/1835 (SF; Widened from Broadway to Ryders

________________________________________~ig~.t!~4 _~~_~_~iq~ ~g!YJ..__. .~IJ~yJ~?.s!,'?LQ~t.4_~~_~~t) _
Regulated from Ascending I & 18/100 7/23/] 730 (MCC

_____________________9..S*Lt~'\y~lIi~l)! __ j9s:hes~~9_c:?Y~!Y_l.Q.(e_e.t )\l..1_~9?_:?_~n _
Street lighting Lighted with gas 9/20/1830 (MCC

XIX 1917:254)

Fulton (from
intersection
with William
west to
Broadway)

Grading
(includes
intersection)

7/23/1790 (MCC
I1917:567) I

I
I
I
IJohn (from

intersection
with William
west)

Widened and
straightened

Broadway to Pearl
widened to 45 feet

12/19/1831 (SF);
(9/3/1839 SOW
n.d.)

Laid out at 40 feet; Post (1882: 71) says
widened between Broadway and Pearl
Street 2/16/1836

Maiden Lane Widened to 50 feet in APE after 1811
removal of the Oswego Market IWidened from

Broadway to
Nassau

Crookedness noted
(1804) (SF); widened to
50 feet in APE

5/6/1811 (VI:580;
725; SF)

WidenedWilliam
(between Ann
and Maiden

_!-:l..'!1_t:L ~ _
Widened

Maiden Lane to Ann
widened uniformly to 50
feet in segments

Maiden Lane to Chatham
Square

I5/1 0/1836 (SF) Widening actually occurredNovember
1836; opened and widened legalfy from
Maiden Lane to Chatham 5/14/1847
_G?fJ. _
Post (1882:76) says 18475/28/1847 (SOW

n.d.)
Key: MCC=Mrnutes of the Common Council, SF=oStreet Files; SOW=Street Openings and Widenings
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7.1.1 Pumps and We:lls

Six. public wells are documented south of the project area in 1696, all of them located in the
middle of the street south of Wall Street (Miller 1696; not illustrated). Sometime before the
end of the 18th century, these wells were abandoned and new ones constructed on sidewalks
throughout the city. However, the quality of the water in these wells, which was mainly
brackish, was far from acceptable (an exception was the Tea Water Well or Pump located
near Park Rowand Baxter Street, near the Collect Pond. This would place it just above
Worth Street, a few blocks north of the APE. This spring provided pure water until the
nearby pond became polluted by the industries that grew up around it [Church 1987:B-41]).
Public wells with hand pumps were common after the first half of the 18th century (e.g.,
Holland 1797; Figure 9), and there were said to be 249 public wells in New York City by
1809 (Blake 1956 cited in Church 1987:B-41), long after development had occurred in the
project APE.

Wells and pumps in the APE are mentioned in the Minutes of the Common Council (see
Table 1) and undoubtedly others were also present Those documented in the project area,
which should be considered only a minimum number, include a well on Broadway at its
intersection with Dey Street, a pump between Cortlandt and Liberty Streets, possibly in the
APE, two or more wells and two pumps 011 Cortlandt Street, a well on Dey Street, a well and
two pumps on Fulton Street, and two consecutively constructed wells and a pump on John
Street near William Street Unfortunately, the exact locations of these features are not well-
defined in the Minutes of the Common Council. In an archaeological context, they
undoubtedly would be deep, circular or sometimes square or rectangular features of brick or
stone that could be mistaken for manholes.

I
I
I
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I
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7.1.2 Sewers

'I Brick sewers constructed by the city and documented throughout the project APE include
the following: Ann Street between Park Rowand William Street: circular, 4-foot diameter,
May 1849; Cortlandt Street between Broadway and the Hudson River: circular, 4-foot
diameter, June 1848; Fulton Street: Nassau to the East River, circular, 4-foot diameter, May
1847; John Street: Broadway to Pearl Street, circular, 4-foot diameter, May 1847; Maiden
Lane between Broadway and the East River, circular, 5·foot diameter, March 1847; William
Street between Beekman and Fulton, circular 4-foot diameter, December 1848; Fulton and
John circular, 4-foot diameter, May 1849; John and Maiden Lane, circular, 4-foot diameter,
August 1847 (Annual Report of the Croton Aqueduct Department 1857: 11Off). The 5-foot
diameter circular sewer installed on Maiden Lane, presumably of brick and under contract in
March 1847, is the earliest documented in the project APE. While it is almost inconceivable
that this conduit is still in operation, or that any of it survived the 1928 construction of the
subway in William Street, remnants might yet exist.

George Dempsey, a mid-19th-century engineer, described and illustrated the variety of
sewers in use in 1849. These included stone conduits that were not very practical. More
typically, they were of brick and were round, oval, or elliptical (Dempsey 1849; Figure 10).
In the project APE, the earliest documented sewers were circular, and between 4 and 5 feet
in diameter.

I
I
I
I
,I,
, '

In mid-l Sth-century New York City, water and' waste management was undertaken as the
need arose. Unlike the city's water supply system designed and constructed by John Jervis
and activated in 1842, New York's sewer system was an afterthought and, initially, a rather
ad hoc affair (Spann 1981: 132) ..As such, its remnants are an example of what can only be
described as a somewhat piecemeal municipal solution to an entirely new situation. It
entailed construction of brick sewers that were initially circular but, over time, shifted to a
more efficient elliptical or egg-shape. It should be noted that the first sewers documented in
the APE were all circular, ranging from 4 to 5 feet in diameter (see above). As such, they are
examples of the earliest municipal attempts at water and waste management inNew York
City, all but two of them constructed before the state created the Croton Aqueduct
Department (Spann 1981 :641n). On April 11, 1849, this municipal entity was made
responsible for the "construction, repairs, and cleaning of all sewers and underground
drains' (Duffy 1968:413).

1
I

7.1.3 Street or Sidewalk Vaults

These 181h and 19h-century vaults may still be found in their original locations where little or
no disturbance has OCCUlTed.A case in point may be a brick feature uncovered during recent
test pit excavations on the northwest comer ofthe Cortlandt StreetBroadway intersection,
although it seems more likely that this feature is related to a high-pressure hydrant also
uncovered in the pit Research is currently underway to determine its association ..These
vaults may be found under streets that have been widened, with former sidewalks now
beneath expanded roadways.
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Figure 9- Broad Street from Exchange Place look'ing North to Wal'l Street and Federal Hall 'in
1797. Note hand pumps (arrows) on either side ofthe Street. A hitching post Ison the
left side of Broad to the 'right of the pump. [Holland 1797)

I

I
I

J: [STem SPCL STUDIES & EIS SPPRTlGl-01 85 SUPPORTI02.01-0~
REPORTS 01-GI-05-0007·O-FSTC-ARCIiAEOLOOICAL REPORT. DOC

Page 18 Ove Arup & Partners Consulting Engineers PC
Issue 0 July 15,2004



MTA - New York City Transit CM-1252 - Fulton Street Transit Center
Archaeological Report

I

I
I
I
!I
il
'I
II
:1
I
I
I
I
I! Sou,,::,,· O"miJ5"Y 1849

Figure 1~0 - Mid_19th Century Sewers
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II The earliest vault documented in the APE was constructed on Broadway in 1798 (165
Broadway; see Table I) and was probably intended for torage. Whatever their original
purpo e, during the 19th century it is more than likely these vaults were intended to receive
and store coal. A vault, identified a a coal vault, i documented all Broadway in the APE in
1803 (see Table I), and they are stilt found throughout areas of nearby Jersey City. Not far
from the project area, a restaurant on Duane Street in Lower Manhattan has converted a
idewalk vault into a private dining room-wine cellar. If the few vault seen to date are any

example, they would be made of brick, have vaulted ceilings, and be located directly under
the sidewalk. Within the APE, five are documented on Broadway and four on Dey Street
(see Table 1 and Figure 7). Once again, the nine documented or implied vaults hou.ld be
considered only a minimum number.

!I
II
II

7.1.4 Water Maillls

I As mentioned earlier bored-out logs were used to conduct Manhattan Company water to the
early-19th-century homes and businesses that subscribed to the service. The water came
from wells mainly located nea.r Manhattan's Fresh Water Pond (an apparent euphemism as
its water became polluted over time), or Collect Pond, as it was also known. This pond wa
situated just north of Worth Street with a dip south into what is now Hamill Park south of
Worth Street and east of Centre Street (Geismar 1993: 10-11). Manhattan Company water
was distributed from a large cistern on Reade Street that stood west ofCentre Street until
1913 (American Scenic and Historic 1915 in Geismar 1993:40) and was stored in a Classic-
style reservoir on the north side ofCha.mber Street almost directly across from what is now
the Tweed Courthouse (Wegmann 1896:Plate 4) ..By 1828, the Manhattan Company was ill
the process of replacing these log mains with cast iron-pipe of various sizes (e.g., Goodrich
1828; Figure 11).

Records in the Chase Manhattan Archives indicate t.hat water was available to all those
living or working in the APE before 1807, the year many subscriber 'stopped" service
(Water Works Journals 1820-1825). This suggests that early-19th century log water mains
were introduced to all the streets in the FSTC APE.

il
I
I
I 8. IFIELD INVIESTIGATIIONS (TEST PITS)

At this Writing, test pits (TP), or trenches, are being excavated by hand to determine
ubsurface conditions at nineteen street locations throughout the APE: these are designated

TPI to TPI9 on Figure 12. At this writing, excavation of six test pits in streets have
documented a dense utility network throughout. However, as noted earlier, despite the
disturbance, brick construction, possibly associated with the rernnanrs of a pre sure hydrant,
was located on the north side of Cortlandt Street just west of Broadway in TPII. In addition,
a brick sewer was documented 12 feet Below the Ground Surface (BG ) in TP 8 on Dey
Street just east of Church. Deep excavations, extending to 15 feet BGS, are planned at two
other locations. To date, no testing has occurred under sidewalks; three sidewalk areas with
no utilities documented are expected to be tested in the future (TP3, TP6, and TP13).
Monitoring is planned at these locations.

II
Ii
II
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CONCLUSIONS AND RECOMMENDATIONS

Historical research suggests that despite extensive disturbance that includes street widening,
the introduction of utilities, and the cut-and-cover construction of subways, remnants of
early infrastructure and street features could be a concem in the project APE. A test pit
excavated and monitored within the FSTC APE documented a mid-19'h~century brick sewer,
and another revealed what may be the remnants of an obsolete high-pressure hydrant. The
sewer was exposed at 12 feet BGS on Dey Street between Broadway and Church Street
(TP7), the hydrant and what appears to be an associated brick chamber, on Cortlandt Street
just west of Broadway (TP 11). None ofthese test pits has revealed any evidence of the
wells, pumps, drains, cisterns, bored-out log water mains, or street or sidewalk vaults that
could potentially be found in the project APE. However, at this writing, no testing has
occurred on sidewalks where less disturbance is documented.

While these features, if found, do not warrant interference with project schedules or goals,
they do warrant documentation as surviving manifestations of New York's early
infrastructure and examples of its urbanizing process. It is suggested that a protocol be
established prior to construction to carry out this documentation if needed during
construction without causing undue delays and interference. In this regard, a project
archaeologist should be on call to assess, photograph, and measure any historic utilities or
features encountered during construction. This includes brick sewers, street or sidewalk
vaults, street cisterns and wells, early hydrants, pumps, and log water mains. If remnants of
log water mains are found, Douglas Greeley, Deputy Commissioner, New York City
Department of Environmental Protection, Bureau of Water and Sewers Operations, should
be contacted to remove and store the specimen. In this way, these "unanticipated
discoveries" can be handled to everyone's satisfaction without detriment to the project, its
schedules, or the resource.

Although research does not suggest that human remains will be an issue, it is nonetheless
prudent to have a protocol in place to address unanticipated discoveries. Ifhuman remains
are encountered and it is suspected they are less than 50 years old, both the project
archaeologist and the coroner's office should be notified. Should the remains obviously be
archaeological in nature, the New York City Landmarks Preservation Commission
archaeologists should be notified in addition to the project archaeologist. A faunal expert,
also on call, should identify the remains. The protocol established by applicable statutes in
regard to human remains would then be implemented. Depending on the circumstance, it is
anticipated the remains would be identified and either be protected in place or removed to an
appropriate burying place. Guidelines should be established per relevant Federal Statutes
prior to construction for an appropriate protocol should the remains prove to be of Native
American origin.
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APPENDIX B: SOIL BORING LOG SHEETS
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BORING LOG I SlIest 1 01 4

_t;'I~llfrS~
BORING NO. B8-1

BORING STATION: OFFsEO:
FULTON STREET TRANSIT PROJECT NO. CM· 1252 COOROlNA ES:

CENTER G. SURF EL 132.62 NORTH: 198316
DATUM NYCT I EAST: 981791. ,- FINAL BORING DEPTH (FT) 105.4

SAMPLER: 2 inch. Solit Sooon BORING CO: Jersev Berino & Dnllina Comoanv .. Inc GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib saretv Hammer FOREMAN P. l.vnch DATE TIME DEPTH CASING STAB. TIME
CASING SIZE: 4 inch. ENGINEER: J. Au 10119 OJ ~:O(} M.J 70.0 16 Hours
CASING HAMMER: 140 Ib automatic DATE START: 1Qlt8!03 DArE END: tOI\<3I03 101L5I03 t·t·. S 33.J uw 6 Days
ROCK CORE: NX REVIEWED BY: P_ M hon DATE: to/28103 1116 03 10:45 33.1 CW 18 avs

....
o ~ ~E i-

i='
z z_ 0

0W J: I "-'u g! >-.:=...1:::: 0.: .... U Ow '" J:
"-Z 0 n, ~ wo.: w (!l BURMISTER DESCRIPTION ;:, c, NOTESi=' ~~ o w "'..., 8 z (USCS/NYCBC ClASSlFICATIONSI >- «- 0 «> -z i5 '" 0.:~ W Zw
(!l(!l W UJ w"- ~ -c ~ o

I z~ ...J -' '" :::>
"-", ;;! w >=

Ii: a. a, ~ ...J a 0.: ~ -c
~~ ::;; ::;; 0 « :!o 0 CI '"> 00 0w -c « ...J '" 1i: t;; ....

0 00 '" '" m z ",cr .... '"
Asphalt pavemenlla.5 ft.)

~~~ FILl. Bo<in<;l"dvancea t>y nand 10·.. a cepm of 6 ft....~ Sample H1 oblained from.~~hand auger cuttings •

H1 2-6 0 ReddiSh· brown. fine to coarse SAND, little asphalt ....
s- and brick fragments, trace sm (SP/11-65) lt~

e~~
loose, dark brown. fine to coarse SAND, little brick ....

Boring advanced by rotary
S1 6-8 1-2 • 24fT 0 and asphalt frag",ents, trace Silt ISPI11·65) lt~ methods from 6 ft. to4-2

e6<l complelion.

3-4 loose, dark brown, fins to coarse SAND, iittle- brick ... ;,:
Sl 8-V) • 2415 0 an<! asphalt fragments, Ira"" Sill (SPI1 1-(5)

4-4 ..~
10-

4-4 Loose. dark brown. fine to coarse SAND, little brick .~.: Sample S3 collected far
S3 10·12 • 2418 a rragments, trace Gravel, trace asphatt fragments. trace .... environme-mallesting.S-5 Sill (SP!11-li5) ..~.~~.--•.~

15- Medium dense, dar1<brown. ~ne to coarse SAND, .~.:54 15·16.5 5-6 11 24/12 a trace fine Gravel, trace Silt. micaceous (SP/1 1-651 ....
34A 5·7

Dark brO'Nn.fine to medium SAND, lrace Silt,
~16.5-17 mioaceous (SPD' ~51 F-MSAND· ... ..· ".... .

- · ...· .
20- · ,'"

Medium dense, reddlsh - brown. fin-e to medium .. .-

55 20·22 12'13 27 24112 0 SAND. sci",e Sill, "ace Gravel, micaceous (3M1B·65)
· .

14-12
...

· ...- · .· ,...
..

. . . ..· ....· .
25- ...

..
7·10

Me"cHumdense. reddish - bf()'Nn, fine to- medium ..
S6 25-27 17 24112 0 SAND, some Silt. mlcaceous {SMl6-1i51

7·1f · ...' ..
.. :...

::::Hn~
-slL"fi-

FINE SAND
30-

GRANULAR SOILS COHESIVE SOILS

SPF DENSITY BPr CONSISTENCY
04 Ve<yLoose <2 Very Soft

4-10 Loose 2-4 Soft
10-30 Medium Dense 4-8 Me<:! Stiff
30-50 Dense 6·15 Stiff

>50 Very Dense 15-30 Very Sliff
>30 Hard

GENERAL NOTES
1) Water level readings have been made at times and under conditions staled: flucll)alions or wa~~f levels may QCctir due Loother factors than Lhose present al the t~me measurements were made
2) Su-atiftCslion lines rePfesenl approximate boundaries belWeen soil and rock types, transition may be gradual.
3) The 1~e!dscreening was performed, in the head space of sea~ed jars U6tng an organic vapor meter equipped with a pholoionizal~on detector

(PID) and a 10.6 eV lamp. Resulls are presenLed in instrument units cal~braled to a 100 parts per million by volume (PPM) isobutylene stancard.
4) Soil denslty or consistency is based on N· va-rue which is lhe sum or the middle two biOwsl6 inch.
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BORING LOG
1Sheet 2 of4

~~~eL

BORING NO. 88~1
BORING STATION: OFFSET:

FULTON STREET TRANSIT
PROJECT NO. CM-1252 COORDINATES:

CENTER
G. SURF EL. 132.62 , NORTH: 198316

DATUM NYCT T EAST: 961791

FINAL BORING DEPTH (FT) 105.4

SAMPLER: 2 inch. Soli\ Spoon
BORING CO: JersevSarina & Drillino Cemoanv .. Inc.

GROUND WATER READINGS

SAMPLER HAMMER: 140 Ih SafelV Hammer
FOREMAN: P. Lvnch

DATE TIME DEPTH CASINll STAB_TIME

CASI NG SIZE: 4 inch.
ENGINEER: J. Au

1011903 9:00 34.3 70. H:, ....",,'"

CASING HAMMER: 140 Ib automatic
OATE START: 10/16103 DATE END: 10/19103 10125)03 12:15 33.3 ow 6 Days

ROCK CORE: NX
REVIEWED BY: P. M hon DATE: 10/26103 1iISI03 10:45 33. OW "ffiDa'YS

i="~u. ;f!.

o i="
z-

z ;s ~~ 0
-'

""l; W I I
0=-0 W

0 >-

a: >- 0
ow a: BURMISTER DESCRIPTION

III I

LLZ 0 a. ~ we:: tu c.9 lUSCSINYCBC CLASSIFICATIONS)
::;; <L NOTES

;= ~~ 0 W
0:-" a: Z

>- «

- 0 w -z 0 is '" a:

~ ur W - W
Zw 0 ~ L1J ~

c.9

(9<9 '" :::J W<L
,::

I -' -' "-" -'

\l.
zZ c. n, 3: -' « a:: ~ifjii :;;: i s '" "'u b 0

ur "'0 .. > 00 a 0 ti
0 ou ., tn III Z .,0:. .... 0:. c::

,I}.n
Medium dense, reddish. - brown. fine to medium

~~~'

SILTY

S7 '2 24112 a SAND. some Sill. \race Gravel. micaceous (SMla-G5)
JO~2 6-9

FINE SAND

35-
6-10

Medium dense. reddish ~broWn, fine SAND. some l~i'~S8 35·37 16-17
'26 24115 0 Sill. micaceous (SW8-€5)

- f-F_MSAND
.. . ..

4(1-"
Reddish - brawn, fine lO medium SAND. ume

.. Falling head permeability

S9 40-41 9.... '2 24118 (I Gravel, trace Sil\, micaceous lSM/6-651 ~~:
lest performed aI40.(lf1.

SM 41-42 6-9
Reddish. brown. Sil,T and fine Sand IMU,10-65)

STRATifiED

I SILT AND
SILTY FINE

SAND

45-
Reddish _ brown. fine SAND. Iiltle Silt with ""1\005 of

SI(1 45-46 2-2 • 24124 (I Clayey Slit {SMl8-65) IS~OA

Brown. SILT, lilll. fine Sand, mcaeeous IMUla-65)
WC ~ 28.3%. LL = NP.

46-47 &-11

PI~NP

I
50-

~

Failing head penne3bilitjl

'·S
Metltum oeose. reddish - brO'Nn. fine SAND, soma

lest performed al SO.Ofl.

S11 50-52 1l·14
19 24124 (I Silt, micaceous ISMl8-65)

~f-,', •• "7 f-Ms,,;ND..
. ....

55-

.. ..
6-7

Me<HLJmdense. brOlNn. fine to medium SAND. trace
. , .

512 55-57 11·13
18 24124 0 Silt, mica<;eOUSjSPI7-65) ... ..........

~

-_ .... _-
60";

GRANUtAR SOILS COHESiVE SOILS

BPF DENSITY BPF CONSISTENCY
{}.4 Very Loose <2 Very Salt

4-10 Loose 2-4 sen
'0(·30 Medium Dense 4-8 Med SUff
3Q.5{f Dense 8·:5 Still

>50 Verj Dense 15-30 'IelY Stiff
=-30 Hard

GENERAL NOTES'1) water level readings have been made at times and under condllions slated. fluctuations of waler I,evels may occur due \0 other faclors than Ihose present at tile lime measuremems I".". made.

2) Slfalihcat~on hnes represe-nt app:l'O)limate bounoaries between soH and: rock types. '!ri3nsilion may be gradual.
3) Tt1e field scre;ming was performed, lfl the l1ead.space 01 sealed jars using :an organic. \/apcr meIer equipped V'filh a photoionizalion detector

(PIDl and a 10.6 eV lamp. Resu~ts are presenled in instrument u nils calibrated Lo ;;l 100 paflS per mIHlon by volume (PPM) isobUty~ene standard.
4) Soil den~ity or consistency is bas-ad on N - \/3lue WhiGN is the sum af the middle tito blolNSlG inch

[ BORING NO. BB·1

:1

rtl
J1::-1
'=:

I
1
I

·1
I
I
I
I



I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

BORING lOG 1 Sheet: 3 01 •

..

_P~~S&!ftcr_
BORING NO. B8-1

BORING STATION: OFFSET:

FULTON STREET TRANSIT
PROJECT NO. CM - 1252 COORDINATES:

CENTER
G. SURF El. 132.62 I NORTH: 198316

.·,t i DATUM NYCT I EAST: 981791.. FINAL BORING DEPTH (FT) 105.4·1

SAJ','PLER: 2 Inch, Solit sooon
BORING CO: Jersev Bonna & Dnllina comcanv., Inc

GROUND WATER READINGS

SAMPLER HAMMER: 140 lb Safety Hammer
FOREMAN: P. Lvnell

DATE TIME DEPTH CASING STAB. TIME

CASING SIZE: 4 inch.
ENGINEER: J. Au

lOmli03 9:00 34:3 0.0 ,1\ \.In .. '''

CASING HAMMER: 140 Ib automatic
DATE START: 10118103 0"TE END: 10119103 10125103 12:15 3:n uw 6 Days

ROCK CORE: NX
REVIEWED BY: P. M han DATE: 10126103 1 \/6703 10:45 ~3.1 OW 18 Davs

-E' ~
ci >=' ~ti:
z !!;.

z_ o ....

,.~ W J: J:
'=-t) W 0 >-

I>: ... U Uw I>: BURMISTER DESCRIPTION
<D :I:

u.Z 0 0. ;!;
WI>: w '"

:< 0. NOTES

;=- ~~ t.> W
OC-.., oc Z IUSCSINYCBC CLASSIFICATIONS) ,.. «

- 0 '"
-"'Z a 0 '" I>:

!!o
ZW

<.:l'" w w - W Wo. 0 z Lfi s "
I ZZ -' ....

~
:: o.~ -' ~... (jj[!

0. 0. §: :!u s 0
a:

<[

0. ::< ::0 D
oc

w <[0 -c -c .... 00 0 s :;:; ...
a uu <n <n <D Z ,,"l: >- ;;: '"

!>-ll

Medium dense. reddish- brown, S ILT and fine ~: STFlATIFIED
Failing head penmeabUll)'

S13 60-62 8-18
,. 24124 0 Sand. micaceous (MU10-65) ~0:

lest perto,meo at 60.0 fL
SILT AND

I SILTY FINE

SAND

65- I)-4

Medium dense. :reddish· brown. fine SAND. trace

S14 65-61 10-12 "
24124 0 Sill with varves of Clayey Sl1l. micaceous (SPI7-65}

I
70- I Falling head- permeability

~
Me(r~um Oense. re=ldish - brown. SILT. some fine

test performed at 70.0 fi.

SlS 10·72 7·12
13 24120 a Sand, micaceous {MU10-65)

- WI
15- ISo1

Medium dense. grayish brown. SILT and fine Sand.

S16 15<11 14.17
21 24121 0 micaceous (MU1 0-65)

-
~

SO- I2-4

Me-clium dense, brown. SILT. trace fine Sand.
SG'; 2.11. WC = 30.8%.

S11 80·82 6-9
10 24121 0 micaceous (I.\Vl0-65)

LL = NP. PI = NPI
7'~

~-----GLACIAL?- ••••• I

85-

~:fi::~ TILL

,
S18 85-a6.4

34-59 1591ll 11112 0
Very dense, gray. tine 10medium SAND, some Sill. ;:~~:.::j

'0015 Iitlle Glave!, micaceous 1SM/6-65} » • .,,''=

-
t~:.;..;~;..J
~·;.i:.:[..i;....... ~.~....~ ·~DECOMP.._ .....

SCHIST

90-
._. _.

GRANULAR SOILS COHESIVE SOILS

BPF DENSITY ElPF CONSISTENCY

0--4 Very Loose <2 Very $ofi

4-10 Loose 2-4 Soli

10-30 Medium Dense 4-6 Mod 511ft

30·50 Dense 6-15 Stift
>50 Very Dense 15·30 Very SUff

>:lO Hard

GENERAL NOTES;1) Water level readings have ~n made al times and "nde, cond'iions slaled: fluctuations of water levels may occur due to olher factors lnan lhese prase", at the lime measurement. ~e made.

2) SttalificaLion hoes represent appfoximaie 1:l0undar~esbetween $Oil and rock l)'pes. transilion may be gradual.
3) The lield screening was perlormed. in the head space 01 sealed jars using an organic vapol meter !'QUipped with a phOIOionizalian delec,,,,

(PIO) and a 10.6 eV lamp. Results are presented il1 inslrument u"its calibr3tOO to a 100 parts per milt~on by volume (PPM) isobutytene :Handarlj.
4) SOB density Of c.onsistency is based on N - value which is lhe Slim ollhe middle twO blows.I6 inch
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BORING LOG
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BORING NO. BB-1
BORING S1 ATION: OffSET:

_ _) it enter FULTON STREET TRANSIT
PROJECT NO. CM • 1252 COORDINATES:

CENTER G. SURF EL. 132.62 , NORTH: 198316·

~ DATUM NYCT I EAST: 981791

fiNAL BORING DEPTH (fT) 105.4

SAMPLER: 2 inch. Soli1 sooon
BORING CO: 'Jersev Borino 8. Drillino Comoanv .• InC

GROUNDWATER READINGS

SAMPLER HAMMER: 140 lb Safety Hammer
fOREMAN: P.l,""ch

DATE TIME DEPTH CASING STAB. TIME

CASING SIZE: 4 inch.
ENGINEER: .Au

10 19103 -9:00 34~3 7lY.u 1fi Hnll'"

CASING HAMMER: 140 Ib automatic
DATE START: 10118103 DATE END: 10/19103 10125103 12:15 33.3 OW 6 Days

ROCK CORE: NX
REVIEWED ev. P Mahon DATE: 10mlO3 1116103 10A5 33.1 o 1B uavs

-~ ~
0 ;=- ~~
Z !!,., 0 5

",.I; uJ J: ::c ~Ll uJ
>-

'" t- U
UW '" BURMISTER DESCRIPTlON "' ::c

...z 0 ... :;; ~lf w (!) lUSCSINYC6C CLASSIFICATIONS)
:::;: a, NOTES

~ M. 0 W 0:

~
>- -e

- 0 '"
-.,z 0 '" 0:

Zw

ClCl ~ w - ur Wll. 0 £
... 0

I ...J '" ::> ..." ...J
':;( >=

t- z~ <:L a, ~ ~ g 0:
...

ll- ~~ :::;: :::;: 0 :!u 0

~ '" 0:

uJ ~ ... ...J 00 0
f- t-

o 00 '" "' z "'''' t- '" '" '"
6$-90

Ve<ydense, gray. fineto coarse SAND, lillie Gravel.
..... _"

S19 90·91.4 196J1S 17110 0

._.- .
DECOMP.

10ll1S

· --_.
lillie Silt. micaceous (SMl4.jl5j

·- ,_.· - ._. SCHIST· _.- .. - ._ ..-' _ .. _.- .. -. --
· _ ......·_.-.

~~~ -SCHIST-- Difficult bolehole
----- advancement between 94.0

95-

----_ ....--- and 95.0 fl.----
3

----
4

-----
Ham. fresh to slightly wealheled. flne to coarse ----

4 C1 95-100.2 5215.2 100 100 grained. gray. q""rtz - mica • g8rnet SCHIST. with -----
very Ihin. convoluted. crenulated. sul>-horirontallo ----

4

-----
vertlcel Jotiatlcn. no apparent joinlslfraclures (1.jl5J -----_ .... - Uoconf)ned Compre8Si'o'&

4

----
00-

----- Strength ~ 6.ge ksl (Sample--------- collected between 99.3 and

3

_ ..... ----------- 100.21\.)

4
Herd. fresh to slightly wealMered. nne to coarse -----
9rained. gray. Quartz - mica - garnet SCHIST. with

----

4
C2 00.2-105. 5.215.2 100 100

very thin. convoluted. crerrutared. sub--hDrizont3llo --_ ....-
vertical folialion. no apparent joinlSlfraclures (t-05}

----

4

----
-----

4

----

OS-
--- ....

BoUam of boreMole a1105.4 ft.
Observation well ins1alled 10
a depth of 45.5 ft

;

10-

15-

20-

GRANULAR SOILS COHESIVE SOILS

6PF DENSITY SPf CONSISTENCY

0-4 V&ryLoose <2 Very Soft
4·10 Loose 2-4 Soft

10-30 Medium Dense 4-0 MedStiff
30-50 Dense 8-t5 Stltf

>50 Ve,y Dense 1~30 Ve<ySt;f!
>30 Hara

GENERAL NOTES:') Wale, level readings have been made at times and under conditions stated: flucruations of water levels may nccur due 10othe, factors IMn tMose oresent at the lime measurements were made.

2) St!i3b~ication lines repcesent approximate boundaries between soil and rock types, ltan'5~Uon may be gradual.
3} The field screenIng was. performed, in the head space of sealed iars using an organic vapor meter equipped vli.th a pholoionilat~OfI deleclof

(PIOl aM a 10.6 eV iamp. Results a(e presel1ted In ins1fument units ca1~brated to a 100 parts per million by volume: (PPM) isoblJlylelie Sl9ndard.
4) Soil densily or consistenCy is based 00 N T value Yo·hic;;his the sum of lhe middle two blows/6 inch
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I BORING NO. B8-7
BORING LOG ISheet: 1 of 3

I
SAMPLER: 2 inch. Split Spoon

PROJECT NO. eM - 1252

NORTH: 198225

OFFSET:

ENGINEER:J. Au 1V. Raahaven 11/2103 6:00 9.6 25' '5 Hours

COORDINATES:

I EAST;981669

BORING STATION:
FULTON STREET TRANSIT

CENTER SURFEL 115.1
DATUM NYCT

BORING co: Jersev Borino & Drillinq Cornoanv.. Inc. GROUND WATER READINGS

CASING SIZE: 4 inch.
CASING HAMMER: 140 10 Donut DATE START: 1111/03 DATE END: 1112103

FINAL BORING DEPTH 1FT) 81.0

I
I
I
I
I
I
I
I
I
I
I

FOREMAN:P.LvnchIAFelicieno DATE TIME DEPTH CASING STAB TIME

e:-
O ;::- ~~ ~

,,{
z ~ z_ o -'uJ r x ~u w 0 >-n:: uw IXI- U BURMISTER DESCRIPTION '" :I:u.2 0 0- ~ wo:: W <.:J :::;: o, NOTES;::- e! (j w "'~ IX 2 (USCSINYCBC CLASSIFICATIONS) >- «

0 "2 0 i5 a-!,L.. zw en
<.:J'" UJ ::J w Wo.. U ~ U'i ;::: '"x z~ 0:' en :3 0..", -' ;:::

I- 0.. ~ s 0 n:: « «a, <;in:: :::;: :::;: 9
-c ='0> 0 o II: sw «0 "" « 00 g I-c UU '" '" '" z en II: 0:: 0: en '"

concrste Slab p.o ~_) 80eing advanced by rotary

Redd,sh - bmwn. line to medium SAND. Some Silt, 1·::·_. F-MSAND melhods to ccmpteton,
3-2S1 1-3
2-2

24/6 0 trace Gravel. mteaceous (SM/8-65) -.'::. WC=11.9%

See general note" regarding -~

.-... ":::. N-values •

5-
Reddish - brown. fine 10 medium SANQ, lillie Silt, trace

,. . ,

WC = 19.3%
S2 5-7 23-8 2414 Gravel, micaceous [SM/a-55)

6-8 ~..... ~."
.. -.-< .

~.

..... :

-------- .,
StLTY FINE

lG- SAND
r-

11-10
Reddish - brown, ~~l1eSAND. some Silt, trace Gravel,

:...f"~Wm
Po-tion of sample 53

• ~JS3 111-12
12-12

2418 0 micaceous (SM/8-55) collected for environmenlaf
testing.

\j~;j!"
WC;24.6% ~

15-

1>'11
Reddish - brD'Wn, fine SAND and Sill, trace Grav-el, :~wm~ we =Z1.2%

S4 15-17
12-13

24110 a mtcaceous ISM/8~5)

::;H~~U}
:'; :.<': • -:~: ~'.

20- Hj"M:~[{·
10-12 Reddlsh - brown, line SAND. some Sill. micaceous WC;24.5%

55 20-22
12-11

24/10 0 (SM/8-65) :~..~:;S;·~t~:~.

SAMPLERHAMMER:140 Ib Donut Hammer

ROCK CORE; NX REVIEWED BY: P. Mahon DATE: 11118103

we = 24.6%, LL ; NP.
PI = NP

I
I

32-28
22-18

o
Reddish - brown I SILT I little fine SAND, rncc.aceous
,MU10-65)

I I BORING NO. 88-7

S6 25,27 2418

30-

I

GRANULAR SOILS COHESIVE SOILS

GENERAL NOTES:
11J Waler level readings have been made at t~mes and un¢er.candiLions staled; fluc!uaLion5 of waleJ levels may OCCur due to other factors than those presenl at Ihe lime m-eaSOU~f1~nts "-ere m3id-e.
2) Slratificatron lilleS represent approximale boundar~es between sail and rock Iypes. Iraosihon may be gracloaL
3) The field screening was perfDm~.ed, in lhe head space of sealed jars using Cin organic: ..a pm meter equipped wilh a photaionization detector (PID) and a 10,6 eV lamp, Results are presented in

lfls1rument unils calibrated to a 100 pans per million by .....olume (PPM) isobu1ylBne standard
.4} Due to reslrtclions of lhe e-quiprnenL used 10 per10rm Ihis boring. a -donut hammer .....ith a drop height 0116 inches was used LO dril.-e SP!lt spoons., Because -cl [he o~tferent energy, blowsl6 inch may

be misleading and N-ValueS canno( be reported.

1'----------------

BPF DENSITY
0-4 Very loose

4-10 Loose
\10-30 Med~um Dense
30-50 Dens-e

>50 Very De'5l!

llPF CONSISTENCY
<2 Very Soft
2-4 Soft
4·8 Med Stiff

8-15 Sli~
15·30 Very St,ff
>30 Hard



BORING LOG I Sheet: 2 of 3

CASING HAMMER: 140 Ib Donut DATE START: 11/1/03 DATE END 11/2/03

DATE

BORING NO. BB-7
BORING STATION;
PROJECT NO. eM . 1252FULTON STREET TRANSIT

CENTER SURF EL.115.1
OATUMNYCT
FINAL BORING DEPTH(FTJ 81.0

OFFSET,
COORDINATES:

I NORTH: 198225

TIME DEPTH CASING STAB. TIME

EAST: 981669

80 RING CO: Jersev Berino & Drilhno Ccmpanv., IncSAMPLER: 2 inch. SDI;! Sooan GROUND WATER READINGS

FOREMAN: P. Lvnch I A. FelicianoSAMPLER HAMMER: 140 lb Donut Hammer
6:00 9.6 25' n·~H""",1112/03CASING SIZE: 4 inch. ENGINEER; J Au I V. Raohavan

REVIEWED BY: P Mahon DATE: 11/18103ROCK CORE: NX

Reddish - brown, fine SAND. litlle Silt, micaceous
(SMl8-85}

NOTES

i=="
-u. :tci i=" ~[z !!,. Wi=" UJ 1: I '=-0

~:!:!:: '" ,... 0 OUJ, 0:;
u.Z 0 CL ~ w", w OJ

i=="
CL- 0 ur 0:;-, '" Z",::< 0 "' -'Z 0 0~ -- ur ZW
<.'J<.'J ~ ur WCL 0 ~ «

1: z~ ..J ~ ::l
CL ... ..J UJ

)- CL n, § « 0:;
n. ifiO:; :; :; 0 :iLl )- 0

0w «0 -c « -' 00 0 <3
a 00 '" '" m Z "'''' ,... 0:; ii:

S7 30-32
10-18 2411216-2D

BlJRMISTER DESCRIPTION
IlJSCSINYCBC CLASSIFICATIONS)

WC = 301%, LL = 23, PI = 1

SG = 2.73, WC = U.8%.
LL = NP. PI = NP

WC=307%

~jl
1

... :

~~'I·f
• ~1

: ..

I
I

Reddish - brown, CLAYEY SILT.liltie fine SAND,
micaceous (MU1G-651

.1

15-17
21\-23 o

Reddish - brown, line SAND, some Silt. micaceous
(SMl8-8S)

I

Reddish ~brown. S ILT, some fine Sand. mica.ceous
{MU10-65)

GENERAL NOTES'
~) Water revel readings t-ave been made at times ana under condnlons stateo: nuetusuono o~water levels may occur due 10other tactors than those presen-t at the time measurements Were made.
2) Suanticanon lines represent ap.pro-,;imate boundaries between soil and rocx types, transition may be gi-adua ~
31 The field screening was performed. in rne head space of sealed jars uscng an organic vapor meter equipped w~1ha photoionization detector (PID) and a:tO.6 eV lamp_ Results are presented in

instrurnenl unlt~ canorareo 10a '1.00perts Dar million by volume \pPM~ isobutyrene standard".
4) Due 10 reslric.tfoos of Ihe aquipme':lt -used lo perform this boring. a donLL~hammer V!lilh-a drop height 01 '6 lflchflS wa:;; used to drive split spoons. Bec;.au~eof the different energy. bl0\'lf5/6 Inch may

be misleadlog and N·Va~ues cannot b~ te-pOl1G(L .

10-11
1!)-2'1 24116

I BORING NO_ B8-7

I
I

S9 40-42

45~
Reddish - brown, fine 10medium SAND. some Silt.
mcaceoua (SMlB-65)14-14

T7-3J 24114

I

510 45-<17

'0-15-
19..29- 24114 o

Reddish - brown. fine-SAND. little Silt, micaceous
(SMl8-65!511 50-52

55-
S12 55-57 24112 o

60-

GRANULAR SOILS COHESIVE SOILS
6PF DENSITY
0-4 VerylOO5e
4-10 loose

10·30 Mgljjum Dense
30·50 Dense

>50 Very Dense

BPF CONSISTENCY
<2 VerySofl
2-4 Soft
4-8 Med Shn

8-15 SIif1
15-30 V'«'f Sim
>30 Hard



I
I BORING lOG ISheet: 3 of 3

I
PROJECT NO. CM - 1252
BORING STATION:

BORING NO_ BB-7
OFFSET:

FULTON STREET TRANSIT
CENTER ,sURF EL, 115.1

UATUMNYCT
FINAL BORING DEPTH (FT) 81_0

I EAST;981669

COORDINATES:

I NORTH: 198225

SAMPLER: 2 inch. Solil Sooon BORING CO: Jerssv Borina 8. Drillinq comoanv.. tnc, GROUND WATER READINGS

ROCK CORE': NX

FOREMAN, P. Lvnch / A. Feliciano DATE TIME DEPTH CASING STAB. TIME

NOTES

SAMPLER HAMMER: 140 Ib Oonut Hammer

I ENGINEER: J. Au I V. Raohavan 1112103 6:00 9_6 25' 0.5 HoursCASING SIZE: 4 inch.
DATE START; 1111/03 DATE END: 1112103CASiNG HAMMER; 140 lb Donul
REVIEWED BY: P. Mahon DATE: 11118/03

I
I
I
I
I
I
I
I

>='-u.
0 ..- z-::::tL:..- Z !oL.. ~-
ill I I -0

:>.!!.c ". t- O Ow
u.Z 0 c. £ wn:

~ e~ <.> ur ".~
0 '" -,Z

ill Zw
:I: ~~ ~ ~ ;? ::> ill"-
t- z£ n, c,

~ "-"c, ~g ::; ::; s ~O
ill «: ... 00
D 00 '" '" <II Z enn:

S13 6O-€2
10·27

2411231,37

~
<.>
ur
n:
urn:oo
--'g
t-

BURMISTER DESCRIPTION
IUSCSINYCBC CLASSIFICATIONS)

a
Grayish - brown. SILTY CLAY, trace fine Santl wim
varves ct fine 10 me<lium Sand {CU9-55)

C2 74-76

Boulderlcobbles

3

2

3

80- 2
3

C3

410.5

310,5

13

17

Boulder/cobbles

S14 55-M 100\0 0/0
55-

2

2

2 Gray Boulder/cobbles
C1 65-70 5/0.3

70- Black. fine 10 coarse GRAVEL. trace fine to coarse:
S15 70-70A '00\5 513 0 Sand, trace Silt IGP/6-SS)

I
I

85-

90-

Bottom of bcronrsc Of81.0 ft.

;:0~STRATIFIED:;.0; SILT AND&*.;.: SILTY FINE

1:':55''-'. SAND

W&re·_·,~
~qM\t,;·.-',,-:f.

Y6~~·t.;·.·,,(,f.
t:;•..-,.~~

f" •••••,'.::I.
;:-: .....,.:.'~~.}

-GLACIAC

TILL
Difficult borehole
advancement

Gauge indicates 160 psi
down pressure at the stan of
C1.

Cobble blocked core bartel
during advancement.

I

Cobble blocked core be"el
during advancement.

Cobble blocked core barrel
during edvencement.

I

GRANULAR SOILS COHESIVE SOILS

I
I

BPF CONSISTENCY
<2 Very Soft
2-4 Soft
4-8 Me<lSlifl

8-15 Sfif(
15-30 Very Stift
'>30 Hard

I BORING NO_88-7

GENERAL NOTES
') Water ~evel reaaings nave been made at times aod uncer cond1l:Jons slated ~fluctuations of water levels may occur due to other tactors man those present at Il1e lime measurements were ma-de,
2) S~'atefica~iDnTines represent approximate boundaries between soil and tOCk types. transition may be gradual.
3) The Held screening was performed. in the head Sp.3CB of sealed jars using an organic vapor meter eqUipped VliII1 a pllOlolonizat~on detector (pm) 311Qa 1116 eV lamp. Results are presenled in

instrument units catroratec 10 a 100 pans per mlnlon by volume (PPM) isobulylene standard;
4) Due 10 restfic~ionsat Ihe equipment used 10 pertorrn this borjflg. a donut hammer \lI1th a drop height of 16 inches .....as used 10 -drive 5plll :spoons. Because of tne aiffefem energy, blowsJ6 irlch may

be misreading and N~Va~uescarmOI be reported

BPF DENSiTY
0-4 Very Loose

4-10 Loose
10-30 Medium Dense
30·50 Dense

>50 Very Dense

If--------------~



BORING LOG ISheet: 1 of 3

CASING HAMMER' 140 Ib Donut DATE START: 1111102 DATE END: 1112103
1112103

BORING NO. 88-8
OFFSET:
COORDINATES'

I NORTH: 198137
EAST: 981614

FINAL BORING DEPTH (FTl 81.0

PROJECT NO. CM - 1Z52

SAMPLER: 2 inch. Split Sooon BORI NG eo: Jersev Bonnn I\. Dr'lllina Company. Inc.

~"q:[FultonStreet
jTransit Center

~

BORING STATION:
FULTON STREET TRANSIT

CENTER SURF EL. 114.9 I
SAMPLERKP.MMER: 140 IbOonut Hammer FOREMAN: S..Laurenza J T. Martin DATE
CASING SIZE: 4 inch. ENGINEER: J. Au 1V. Ranhavan

DATUM NYCT

GROUND WATER READINGS
TIME DEPTH CASING STAB. TIME

6:00 9.0 20' n ~ 140,,'"

IROCK CORE: NX REVIEWED BY: P M han DATE: 11118103
t-

§:-r-u,

o ~ ~~Z U -';::- w I I "'c.i w 0 >-
::::=:.-1:::: Ow a- rn Xa- I- o BURMISTER DESCRIPTION,,-Z 0 a. ~ Wo: ur o ::i u. NOTES

t: D.~ U W a-- 0: z (USeS/NYCBC CLASSIFICATIONS) >- ~~~ 0 -,z 0 Q '"~ ur Zw U ~ (!)
(!)Cl ur w wn. -c ;<;

i!: -..J -' '" :J
a." -..J w >=z=>: n. n. ~ -..J « a 0: <[ <[

n. ~3 ::> ::> -c =U t- o: II"s > 0 0UJ « « 00 0 0: a: t- t-
o UU '" CIl m z "'0: t- '" '"

I
ICon""ete Slab (1.5 ft.)

1B-4
5-4

2413 Reddish - brown, fine to medium SAND. trace Gravel.
trace Sill. micaceous ,SPI7-65)

Bodng adva need by rotary
enelhcds to completion

See general note 4 regarding
N-Va~ues. . :'·1

...

I
I
I
I

S1 1.5-3.5

5-
Reddlsh . tnown. fine to medium SAND, some Gravel,
trace Sill. micaceous ISP-SM/6-ti5)

F-M SAND

.... : ...
..

:.:.~:~::":: we ~32.30/0

.1

6-4
5-4

24t:l o

we ~ 14.8%

WC~15.7%

WC ~ 33.8%.1.1. ~ 23. PI ~ 0

GS ~ 2.79. we ~ 30.5%,lL
~ 26, PI ~a

S2 5-7

10~
Reddlsh - brown> fine SAND. some SHt. mleaeeue
(SM/B-55)

I

5-ti
7-7

24110 o

GENERAL NOTES:
1) Water level readings have been made al times and under cond.lions stated: Uucluations 01water tevels may occur due 10other factors than those present at the lime measurements were made.
2) Slraliflcat~on lines represent approxlmate boundarie3 between soil 3nd r'?Ck types, lransition ma;.' be gradual.
3) T~e fie~d sC1eening was performed. in the he-ad space of saalec. fil...-s US'fJg.an mganic vapor meier eQui ppe(! with a phcloioni:z.;3,Uon detector (PIO) and a , 0,6 eV lamp. Resliits a.re presented in

~MArume'i'.\un~\Stal'ibraled [e a 100021.1"15per million by volume (PPM) isobLJtyfene standard.
4) Due 10 re~lricti()ns of the equipmenl used {Operform this boring. a donut hammer witn a drop he~gt1L of 28 im::hes was used 10drive split spoons_ Because of lhe different energy, blo'N5J'6jnch mi6lY

be misle.ading and N-Values cannot be reported,

53 10-12

5-S
B-11

24/12
Reddish - brown, SILT. same fine Sand. micaceous
{MU10-55)

r BORING NO. BB-8

I
I

54 15-17

7-5
8-10

24124
Reddish - brown. SILT. Iinle- flne Sand, mi-caceous
(MU10-65)S5 20-22

25~
Reddish - brown, SILT II CLAY. little fina Sand,
micaceous (CLl9-ti5)5-S

13-15
24/24S6 25-27

30~

GRANULAR SOILS COHES IVE SOILS
BPF DENSITY
1)-4 Very Loose

~·10 Loose
111-30 Medium Dense
30-50 Dense

>50 Very Dense

BPF CONSISTENCY
-<2 Very Soft
2-4 Soft
4·a Mod Sliff
6-15 SliM
15~30 Very SliM
>30 Hard

I



I
I BORING LOG I Sheel:2of3

I
SAMPLECR: 2 inch. Solil Spoon

BORING NO. BB-8

$URF EL. 114.9
,. DAiUMNYCT

FINAl BORING DEPTH 1FT) 81.0
I EAST: 981614

OfFSET:
COORDINATES:

CASING HAMMER: 140 Ib Donul DATE START: 1111102 OAT: END: 1112m3 L

BORING co: Jersey Borinq & Oriltinq Company .. Inc. GROUND WATER READINGS

NORTH: 198137

BORING STATION:

SAMPLER HAMMeR: 140 Ib Donut Hammer
CASING SIZE: 4 inch. ENGINEER: J. Au IV. Raohav31l 1112103 ·6:00 9.0 20' 0 ~ H""",

ROCK CORE; NX REVIEWED BY: P Mahoo DATE: 11118103 I

Reddish - brown. line SAND and Silt. micaoeous
ISMIS-fi5j -

PROJECT NO. CM - 125~FULTON STREET TRANSIT
CENTER

I
FOREMAN: S. t.aurenza r T. Martin DATE I TIME DEPiH CASING STAB_ liME

I
I
I
I
I
I
I
I
I
I

.-=--,,-
.-=- z- e:.o ~~z :0.. '-'.-=- w J: J: =-u W~~ a: f- U Ow a:

lt~ 0 n, ~ wn- w o
~ 0 w "'- a: z

!!>~ 0 '" ~z 0 ~zw
(9<.'l w ':'l w w"- 0 ~iE -' '" :J !Lx -' w,<:Z o, u. S' ~ « '"n, ina: ::0 ::l 0 ",0 !- 0

0w 158 « « -' 00 0 0
0 .eo '" III Z rile: 10- a: 0:

S7 30-3~ 18--21 ~4{16 033-26

3URMISTER DESCRIPTION
(USCSINYCBC CLASSIFICATIONS) NOTES

I

ReddiSh· brown. SilT. lillle tine Sana. nuceceous
(MU10·6Sj

we ~ 23.6%. u, ~NF.
PI = NP

wc= ~6.3%

WC = 23.9%

I

11-16
18-22 o

Re<:ldish - brown, SILT and fine Sand, micaceous
(MU10-65i~411458 :35-37

~412~ o
Reddish - brown. fjoe SAND and Sill, micaceous
(5M18-651

I
GENERAL NOTES'
1) Water level feadings nave nann made at times and under condttrons stated, flUClUalions of water levels rna y occur dlJ~ Laather factors than those present at the limE: measurements were made.
2) Slrat,fication lines represent approximate boundaries between sou and rock ~YPI;;5. transition may be g1adual.
3) The field screening was performed. in the head space of sealed jars using an organic vapor meter equipped W;U"l a photoic-uzatron netecrcr (PID} and a ~0,6 eV lamp, Resulls. are presented in

in-strument units ca-Jibr.ale.dto a 100 parts per million by volume (PPM) isobutylene standard.
4) Owe 10 restriclions of lhe eQu~pme-ntused 10 perform U,is boling. a donul hammer wiln a drop /'tei9h~of 28 (."){:hes was US£'D tD c1tiye split spoons. Because of the aifferent energy. Mows/S inch may

be misleading and N·va!l.Ies cannol be reported.

I

ss 40-4~

$10 45-47 o
ReddiStJ .~brown. fine SAND, some Sill. micaceous
(SMIS-65)

I BORING NO_68-8

~4/~4

so-

11-----------

$-11
13-18 24/~4

Reddish - brown, fine SAND. some Clayey Sill.
micaceous ISMlS-6SI511 SO-52

5-5
1·9 ~4124S12 55-57 o

60-

GRANULAR SOILS COHESIVE SOILS
BPF DENSITY
0-4 Very Loo se
4-10 Loose

10-30 Medium Dense
30·50 Dense

>SO Very Dense

BPF CONSISTENCY
<2 Very Soft
~-4 Soft
4-8 Mad Stiff

S-1S sun
15-30 Very Stiff
>30 Hard



BORING L.OG
BORING NO. 8B-8

I Sl1ee\: 3 013

PROJECT NO. CM - 12~2 COORDINATES'

CASING HAMMER. 140 lb Donut DATE START: 1111102 DATE END: 11/2103

1112103

t:~'\~.;.uutOl).Street
IIiansu Center- .._-~~~~~--_. - .._-~

BORING Slr>.l\QN·. QFFSfT:

FULTON STREET TRANSIT
CENTER SURF EL 114.9

DATUM NYCT
NORTH: 198137

I EAST: 981614

SAMPLER: 2 inch. Soli! Sooon
DATE

FINAL BORING DEPTH 1FT) 81.0

BORI NG co: Jersey Borino & Drillmq Corrina nv., Inc.
FOREMAN: S. Laurenza 1T. MartinSAMPLER HAMMER: 140 10 Donut Hammer

GROUND WATERREADINGS

NOTES

TIME DEPTH CASING STAB. TIME
6:00 9.0 20' 15 Hom"CASING SIZE: 4 inch. ENGINEER: J. Au I V. Rachavan

REVIEWED BY:"p. Mahon DATE' 11/18103ROCK CORE: NX

Bottom of borehole 3181.0 11.

;::-
c-u, ~0 C" ~~Z !::. 0;::- LlJ :r I '=-u LlJ

;::...~ 0: Ii: u Ow 0: BURMISTER OESCRIPTION
u.Z 0 ,:; wo: W <:J

~
0.- U w c::-, 0: Z IUSCSINYCBC CLASSIFICATIONS)
!!!;;;.. 0 -Z 0 zszw
<')<') LlJ ~ w wOo u Z <

r --' '" ::: 0.><: --' LlJ

>- Z,:; 0. 0. S: ~ 0:
0. ~15 ::; ::; s ;; =10 a a
LlJ « « 00 0 a
a 00 '" '" to Z ",0: >- 0: ii:

100\3 4/4
Grayish· brown, SILTY CLAY. lillie Gravel, trace fine

S13 6()-60.3 10 coarse Sand (CU9-65)

15

15

10 01 61-66 512.3 46 Gra~ • reddish brown Boulder/Cobb[es, nnte Gra ....er

12
65-

'0

70-

15 S14

18

20
C2

75-
16

12

10

12

'0 C3

8
80-

10

Brown - black - red, fine 10 coarse SAND sne Gravel.
trace Silt (SP/6-6S)'00\5 513 o71-71.4

4.5/0,4 9 Gray 8ouider/Cobbies7, .5-76

511.8 36
i

Gray. green C reddish brown Boulder/Cobbles76-8'

35-

-G"CA-Ci';;C
TILL

Cobble blocked core barrel
during advancement.

Cobble blocked core barrel
during advalicemeoL

GRANULARSOILS COHESIVE SOILS

BPF DENSITY
0-4 Very Loose
4·1D loose

10-30 Medium Dense
30-W Dense

~50 Very Dens-e

BPF CONSISTENCY
« Very Soil
2-4 Soft
4-8 MedSliff
8-'5 SI;~
15-30 Very Stift
>30 Hard

GENERAL NOTES'
1) water level readinqs have been made at limes an.d under cormiticns stated; lIuctoslions of water levels may occur due 10other factors. than tnose present at Ihe lime measurements 'l&"ferernade.
2) Sttanfication lines iepresent approximate oceocenes between soil and rock types, transition may De gradual.
3~ The field screening. was pert~med. \'0 \~'C noaa space 01sealea jars using an organ1c vapor meier equipped with a photoicn ization detector WID I Q nd Q 10.6 eV lamp. Results ate presented in

instrument units calibrated to a 100 parts per million by vojurne (PPM) tsobutylene standard
4 J Oue 10restrictions of the equipment used to perform ttus boring. a donut hammer with 'EI dWp- heignl 01 ::8 inches was used to drive split spoons. Because of the onrerent energy. brOWS/6inch may

be misteadiflg and N~values cannot be reported.

I BORING NO. 8B-8

·1

I
"1

··;1'..,

'.:1
.'

'~··I'n

.:~;)1
1
I
I
I
I
I
I



I
I BORING LOG IShe"t: 1 01 3

I
SAMPLER; 2 inch. Split Spoon

FULTON STREET TRANSIT
CENTER y. SURF EL. 129.77

" OATUMNYCT
FINAL BORING DEPTH iFT) 80.0

BORING NO. BO-4
OFFSET:

COORDINATES:
I NORTH: 198156

CASING HAMMER: Not Used DATE START: 1015103 DATE END: 10i5/03

BORING CO: Jersey Borinq & Drillino Comoanv .. lnc, GROUND WATER READINGS

I EAST: 981542

BORING STATION:

SAMPLER HAMMER: 140 lb Safety Hammer
CASING SIZE: 4 inch. ENGINEER:V _Rauhavsn

.t;]·~1iltorrSrreerHldIlSit Center~ ---I~-------_._--_. PROJECT NO. Clio • \ 252

.( I

FOREMAN:E_Feliciano DATE TIME DEPTH CASING STAB. TIME

No recovery; Samplel
readvaoced to 24.0 ft to
collect sample $5.

I REVIEWE D BY: P _ Mahon DATE: 10123103

I
I
I
I
I
I
I
I
I
I

ROCK CORE: NX

NOTES

fc."'tCT.-='.:-+-""F""ll';'L---j Boring aovaneec by MIlO 10
.. _ • a d~p1h of 6 feel.~:..•• ••••.:=.-;•• ••••~:..~••••••.::.-:••••••~:~.••••••.:.:.~••••••.::.~••••••..- ..r::;'

:.-

........ ,"... ".. :~.'.. - .-- .

.T.· ....~::;..- ' ..

::_:-:~ ';-

~';r,,;

,': i;;

Samples Hl and: .H2
obla ,-ned from hand auger
(:;l,JtI;ings .

Boring acvanceo by 'olary
mellloDs from 6.0 It. to
comple-tiOi1>

Gra ...et tn spoon lip,

No recO'l.'ery; Sampler
rea~va"oed to 14.0 It. to
collect sample S3 .

Prxtion of sample S3
COllected for el'1viroornenLal
tesling.

SIL1'Y~FINC
SAND

I

-t ~d i=" ~;Z !t:- u;::- w X J: ""O W~~ 0' t- U Ow eI:
8URMISTER DESCRIPTIONu.Z 0 0- :;'; WeI: W o

i=" 0-- U w "'.., '" z (USCSINYCBC CLASSIFICATIONS)~~ - 0 '" -20 0 0~ - w Zw U z<')Cl w "' WO- «
I z!' -' -' </l 3 0.", ~ W
t- o. 0. 3: « ='u ;:: 0 II:
0. ~~ :::i' ;> s > 00 0 Dur -c e: Cc UU </l </l m Z </le- I- 0' n:

Asphall (0.5 ft)
Concrete and stone blocks

Brovm, fine to medium SAND, some Gravel, little Silt.
H1 24 (SW-SM/\ 1·551

Brown. fine to medium SAND, lillie G,avel, little Sill
5- H2 4-6 iSMl11-£5)

11-6
Medium dense. brown, fine- to medium SAND. nue

Sl s-a " 24/7 0 Gravel, lillie Sill (SMJ1 1-£5)
5-4

15-~5
Dens€', brown, frne- to medium SAND and ooncrele

S2 8·10 3J 24120 0 fragments, Htlle sm. Irace Gravel {SMJ11-65)
18-17

10-

11·17
Dense. brown, fine to medlLJITlSAND. some concrete

53 10·12 31 2410 0 fragmenl5. little Sill (SMJ1 \ -65)
20-25

7·9
10--11 o

Medium dense. reddish - brown. fine to medium
SAND, lillie Sill. micaceous iSP-SMi7-65)

I

24113$-<I 15-17

20-

I
I

10·\2
12·14

o
Medium dense. reddisn - brown, fine to medium
SAND, trace Gravel, trace Sl!t. micaceous (SP/7-65)

GENERAL NOTES-
I') Water level readings have been made ailimes and under condilions staled; f~uclualioos of water levels may occur due to other factors than those ~resem allhe lime measurements were rn.;:;-de
2) Strahfication lines represenl appro"tmate boundarie~ between soil and roc.)( l)lpes. t(ansi!ion may be gradual.
3) The field screening was performed, in Ihe head space of sea led ~rs uS_ingan- organic vapor meter e~ulDPed with a photoionizallon detector
. (PIDl and a 10.6 eV lamp. Resuhs are presented in instrlJmenluntls calibrated to a 100 parts per mill~oll by VOlume (PPM) isobulylelle standard.
4) Soil denStty or conSistency fS based on N ~value which is the sum of the midd!e lwO blows/6 irtc:h.

2410S5 20-22

S6~ Medium dense, reddish ~brown, fine to medium
SAND, Ira"" Silt, mic.aceous (SP·SMi7-55)
S6A: Re-dd~5h- brown. Clayey SILT I some fine sand
.....ith varves or Silt, micaceous (MU10-65)

I BORING NO_ BD-4

IL..------~----- __

25-
S6 25-25.5

S5A 26f>-27

4-5

9·10

14 24/\0 o

Gi<ANULAR SOILS ·COHESIVE SOILS

BPF DENSITY
0-4 Very Loose
<,10 loose

1Q-.-3D Medium Oerlse
30-50 Dense

>50 Very Dense

BPF CONSISTENCY
<2 Very So"
2-4 Soft
4·8 Med S~iff

8-15 Stm
15'30 Very SliH
>30 Hard

::';



BORING LOG I Sheet: 2 of 3

DATE END: 1015103

BORING NO. BD-4

PROJECT NO. CM - 1252

IlOR\NG $,A,ION:

FUL TON STREET TRANSIT
CENTER G.SURf R. 129.77

'DATUMNYCT

OFFSET:
I COORDINATES:

\ NORTH: 198156

GROUND WATER READINGS

T EAST' 981542

BORING CO: Jersev Borino & Drillina Comoanv .• Inc.
DATESAMPLER HAMMER: 140 Ib SafeNHammer FOREMAN: E. Feliciano

CASING HAMME": Not Used DATE START: 1015103

TIME DEPTH CASING STAB. TIME

FINAL BORING DEPTH (FTI 80.0

DATE: 10123103

o

Dense. reddish· brown. CLAYEY SILT, some fine
Sand with lens of Clay Irom 56.5-56.8 tt.. micaceous
(MI/i0-65)

SAMPLER: 2 inch. S nlit scooo

CASING SIZE: 4 inch. ENGINEER:V Raohavan

REVIEWED BY: P. MahonROCK CORE: NX

-E" t~
z-a ~~z o;= llJ I I ""0 w

x!::: a: f- U uw a:
ILZ 0 a. ;,;; wa: w "~~ <.) w "'-, a: z

~ 0 '" "'z 0 3ZW

"" ~ ~ w wo.. o ~ ..
I ~ :3 a.'" -' ill

t- z;';; 0.. 0.. .. a:a. ~5 ::> ::> s ~ =!o t- o
0w .. -c 00 0 0

0 uo III III '" Z <Oil'" f- a: n:

S7 30-32
...

11 2410 07-11

J-'
1..\

11 24/17

40-
:>-12
11-4

zs 24118S9 4()-42

:>-7
13-12

.0 241:20S10 45-47

so-
511 5\)-52

6·;'5 33 2~1'2i8-14

-

55-

S12 55·57
4·9 21 24114l2-14

BURMISTER DESCRIPTION
(USCSINYCBC CLASSIFICATIONS}

Med,um dense, reddish ~brown, nne SAND and Silt
with lenses of clay. micaceous (SM/8-65) {~jjl~

.- ~-'" ~.
"':':~.:-';':~:

'.-

NOTES

GRANULAR SOILS COHESIVE SOILS
BPF CONSISTENCY
<2 Very Soft
2·~ Soil
"-8 Mad swr

8-15 Stiff
15-30 Very Slm
>30 Hard

BPF DENSITY
0-4 Very Loose
4~10 loose
iO~30 Medlum Dense
30·50 DenE9-

>50 Very Dense

Medium dense, brown. fine-to medlum SAND, trace
Silt, micaceous (SP-SYJ7.65) .. : ... -:

SILTY FINE
SAND

No recovery; Sampler
reaovenced to 34 ft. to
collect sample 57.

Very stJff. brown CLAYEY SILT. little fine Sand.
micaceous (MUI0-65)

Failing head permeability
lest performed at 35.0 ft.

sfRil"fiF"leo-
SILTAND

SILTY FINE
SAND

5G ~ 2,77. WC ~ 22.7%.
LL > 22. PI- 2

o
Medium dense: reddish - brown. CLAYEY SILT with
varves or fine Sand (MU10.65)

Fa\li~g head pem-.eallllily
test performed at SO.Ofl.

GENERAL NQTES'
1) water level readings have been mace at times and under condluons staled: flucluations 01 mter levels may occur due tc ether racrors than those present at lhe lime measurements we.~eo;f'2d'8,
2) StraliflcaHol1 unes represent C1p.plo.x,Lmaleboundaries between soil and rack t~pes, Ilans.ition ma)' be grooU2Jt
3) "Tt',e 11eloscreenlng waS periormecl. In ttlE head! spa.ce of seared }<:Irsusing c'Hl orQCll1ic vapor meler equipped with a phaloiolii~alioo deleclor

(PliJ) and a 10,6 eV ranlp. Results .are presented in instrument units calioraled to a 100 parts per mTlliol"'1by volume (PPM) isoblltylene standard.
4} Soil density or consiswncy ~sbased en- N T value which is the sum of li'1emklole two bIC'NS/6 inCh.

o
De.f'\&e. re<j.Qish - tKown, 1ine to medium SAND. same
sm. micaceous (SMJ8-65)

r BORING NO. BD-4

o
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I
I BORING LOG

I
BORING NO. BD-4

BORING STATION:
PROJECT NO, CM - 1252FULTON STREET TRANSIT

CENTER

OFFSET:
COOROLNATES:

FINAL BORING DEPTH (FTI 80.0

G, SURF El. 129.77
:[;ATUM NYCT

r NORTH: 198156

GROUND WATER READINGS

I EAsT: 981542

DATE
BORING CO: Jersev Borina & Orillina Comnanv .. Inc.SAMPLER: 2 inch. Solil Sooon

TIME DEPTH CASING STAB. TIME

NOTES

I
SAMPLER HAMMER: 140 Ib Saletv Hammer FOREI-.iAN: E. Feliciano

CASING SIZE: 4 inch. ENGINEER: V. Ranhavan
DATE START: 1015103 OATE END: 1015103

I
I
I
I
I
I
I
I

CASING HAMMER: Not Used
REVIEWED BY: P. Mahon DATE: 10123103

STRATIFIED
SILT AND

SILTY FINE
SAND

Gray Sill & Clay collected
between 61_0 and 61_3 ft_ is
iaeeuec as S131\.

I
I
I

ROCK CORE: NX

Bollom of borehole al80.0 feel.

WC ~ 31.9%, LL; 28. PI;9
(Testing on seam of Sill &
Clay)
Failing heed permeabjsry
lest per!onne~ at 65,11f1.

-GLACiAL-- Inlerrr.inem Vigorous rapping
of drill rods belween 76.0

TILL and 80.0 It.

;=
c-ru, t0 ~ ~~Z 0;= UI I I
'0-0 UI

:,;!::: a: b: 0 0", a: BURMIST ER DESCRIPTION
u.Z a ~ wa: UI "l

;:- ~~ 0 Ul fr- o: z (USCSINYCBC CLASSIFICATIONS,
0 -." a is!':.. Zw,,<'I "l "l w wo. 0 ~ -c

I z~ on :; 0.", --' W
l- n, 0. ?; s ll:.. ~gj :;< :;< 0 <: 6g 0

Dw ;J; -c -' > 0 0
0 00 '" m z ",a: I- a: n:

&10 Medium dense. reddish - brown, CLAYEY SILT.
S13 60-<52 ..,. ta 24115 0 some fine Send. seam of graJi sm & Clay< trace fine

Sand. between 61.0 and 61 ,3 H (MU10·55)

a
11-Hi a

Medium dense. reddish· brown 10dark gray.
CLAYEY SILT. some fine Sarto (MU1 0-65)

I

24120S14 65-<57

I
I

70-

GENERAL NOTES'
1) Water level readings have been made at Iirnes and under cond"ions staleC1:fluctualions 01water tevets may occur due to other factors tran those oresent a: tne time measurements were made.
2) Slratillcallon IInes represent approximate boundaries between sail and roe;k types. transition may be gradual
3) The f~eld screeni ng was performed> in the head space of seale-d jars usin.g an organic vapor meter equ; pped with a j:lhotai~niz;ation detector

(PID) and a 10.6 eY lamp RestJlt$ are pre~ented ~ninstrument unils calibf2lled 10a 100 par~s per million by \lo~ume (PPM) lsobutyleoe standard.
41 Sail density (;f c.onsJsrem::yjs ba~e(1 on N r value whi.c:h is the- Sum of lhe middle 1wo blows/6 in-c!'l.

I

24120 o
Medium dense. ,eddisn - brown t~ dar. gray.
CLAYEY SILT, Irace fine Sand (Ml,/10-£5)S15 7~72

51)\0 010S16 8~80

65-

GRANULAR SOILS COHESIVE SOILS
BPF DENSITY
0-4 Very Loose

4-10 Loose
10-30 Medium Dense
30T50 DenSE!
. >50 Very Dense

BPF CONSISTENCY
<2 Very So~
2-4 Soft
4-8 Med Stiff

8-15 Sliff
15-30 Very Stiff
>30 Hard

[ BORING NO. BD-4



BORING LOG I Sheet 1 of 4

I

13PF DENSITY
()-4 Ve"JLoose

~.1O LOOSE

10,30 Me<lium Dense
3{)-5O Dense

.:>50 Very Dense

60RING STATION:
BORING NO. BF-S-e;~lllto1].S~et

!TransIt Center~~(1

FULTON STREET TRANSIT
CENTER

PROJECT NO. CM 1252
G. SURF EL 131.33
DATUM NYCT

OFFSET;
COORDINATES;
NORTH; 197861

I EAST: 982268

SAMPLER: ;1 inch. S alit Sooon
DATE

GROUND WATER READINGS
TIME DEPTH CASING STAB. TIME

FINAL BORING DEPTH (FT) 108.0

BORI NG CD: .Jarsev Bori no & Drillino Comoanv., Inc.

13:30 29.3 W ::l? n"""
9:45 29.2 OW 35 Days

SAMPLER HAMMER: 140 Ib Safety Hammer FOREMAN: J. Zarnbardi
11/231u3ENGINEER: D. BastesCASING SIZE: 4 inch
11126103DATE END: 10il0103DATE START; 1017/03CASING KAMMER: Not Used

15:05 28.4 CW 62 Davs

I--

~c-u.
o f

z-
z ~~ o -'

""-~
w I I ~ci w 0 >-
I>: I-- II Uw I>: lD I

u.z 0 a. ~ WI>: W [') BURM I S1ER DESCRIPTION ::< a. NOTES

~ ~~ u w "'- l:! Z (USCSINYCBC CLASSIFICATIONS) ~ «
0 "' --02: 0 0 '"Zw

[')<!l ur "j W wo. U ~ <t <L [')

I -' CJl s a.'" -' w ~
>=

Ii: z~ a. a. 25 "" '" a: -c

~[5 ;:, :;s; ;;: =,U S o 0
rr

w "" "" -' 00 I-- I--

0 llU '" Ul III Z ",,,, I-- ac ii: Ul Ul

Asphalt (0.3 ft) Boring advanced by hand 10
Concrete (M ft) ~~.:. FILL a depth of 6 ft..-..,~..".........-
Brown. fine to medium SAND, some Gravel, trace Silt,

....
Sample H'l Obtained from•••!j- H1 4-6 trace b'ick "8gmenls (SP!11-651 ~::. hand auger cul1ings....

Loose. 'bfoWfl. fine La medium SAND. lillie- Silt trace ••• Ba'ing advanced by 4.25
S, 6-8 1-2 2416 0 Gravel, (SMl1'-6S) .- .. inch. augers Ir"", 6.0 R to a

2-2 .:-.... deplh of 35.0 R•

Loose, broVw'fl. fine 10 medium SAND, ~lttle Sitt. trace •••
S2 8·10 2-2 24/6 0 G'ave! (SM/H-65! ~::~

3-3 ....
10- •••

12-7
Medium Gense, btO'W'l1> fine to medium SAND and •...~ Brick fragment in spoon ttp .

S3 10-12 12 24/4 0 bricl< fragments. I'ace Sill (SP/1'-65) ..~.
5-6 •••.::-;

I·"':· T.j'(:fA-NO--.. '.' ......
• .o • ..
••••• c •••

15- ...
6-7

Medium dense. reddish - brown. fine 10 med~um T ~_ T ' ••• ' '.' Partlcn of sample 54

S4 '5-17 .5 24/12 0 SAND> Iraee Sill. micaceous (SP/HiS) ..... collected ror environmental
6-9

...... .::..
lesUng.

+ '.L: .'-:,

>:~:)::/
20-

:..:.:.'; :.',

7-7
MecHum dense. radd.ish - CIOW'll, fine 10 medlum ... -

S5 20-22 15 24112 SAND. ~ace Sill, micaCe<lus (SPI7-65) '.
6-8

.....
: .... J: ..

••• 'r

- . ·<··=~_:c..... -'.

12110/03OATE: 1012 103ROCK CORE; NX

Medium den::oS',redd~sl1~ brCl'W"rtfine SAND, liille Silt.
micaceous ISMI8-65)7-6

10·6
24114 o1656 '15-'17

SILTY FINE

SAND

1
:1

":1
.,

.1

I
I
I
I

GRANULAR SOILS COHESIVE SOILS

30-

BPF CONSISTENCY
<2 Very Soft
2-4 Saft
4-8 MedSliff
8·15 Sr;ff
,5-30 Va"J Stiff
>30 Hard

I
IGENERAL NOTES:

, i Water level readings have been made at ~~mesan-d.under conditions sIated: rlUC!u3lions 01 watEr levels may occur due to other laclors than those presenl allhe tlme measurements were made.
2) Stratification lines represent appro)limale boundaries belwee-Il soil ~od rock Iypes, 1ransiltOl'l may tJ-e gradual,
3} Tne fleid screening was perfOlmed. in Lhe nead space af seafed j-ars using an organic vapor meier eQUipped wllh a pholOlonizatian detector

IPIDI and a 10.6 eV lamp. ResullS are oresenlerl ~(1 instrument units calibrated Laa 100 parts pet mill~on by volume (PPM) isobutyrene sl2mdard.
-1} S-:JiIdens"lty or consistency is based on N T value which is ltle sum of ~he middle lwo b~0W5/6lnch. I

I BORING NO. BF-5 I
I
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BORING LOG ISheet: 2 of 4

~P&tcr
BORING NO. BF-5

.BORING STATION: OFFSET:

FULTON STREET TRANSIT PROJECT NO. CM - 1252 CGl" ROINATES:

CENTER
G. SURF EL.131.33 I NORTJ-1:197861
DATUM NYCT I EAST: 982268
FINAL BORING DEPTH (FT) 108.0

SAMPLER: 2 inch. Split SooOD BORING co: Jersev Borinq & Drillino Cornoarw.ulnc. I GROUNDWATER READINGS

SAMPLER HAMMER'. 140 lb Safety Hammer FOREMIIN: J. Zarnbardi DATE TIME DEPTH CASIN-c; STAB. TIME

CASING SIZE: 4 inch. Et-;GINEER: D. Bas os 11123103 13:30 29.3 OW ::I'Da""
CASING HAM ....1ER: Not Used DATE START: 1017103 DATE END: 10110103 11126103 9:45 29.2 OW 35 Days

ROCK CORE: NX REVIEWED BY' P. Mahon DATE: 10121103 ~2110/03 15:05 7R.4 OW 02 Days

;=-
-c u. ~ci ~t

=ff
z - ,,- 0 -oJ

W ~ I. -0 W 0 >-
a: o <.Jw a: BURMISTER DESCRIPTION lD I

"'Z 0 0. " W'" W ~ ::E Q. NOTES

~
o.~ 0 W "...., a: z (USCSINYCBC CLASSIFICATIONS) >- "!!l.~ -.., a ~ -,z 0 is <I] ".Zw
l')Cl w U! W Wll. 0 " « '-'

~ :J 'LI Z:>; -oJ 0." --' 0.", -oJ W f- t-
t- n « ". « "~~ ::E ::; " =!<.> 0Q. 0 > b 0 a: ".
w -e: « -oJ 00 0 t- f-
0 00 <J) "' lD Z <Ila: f- a: ;;: <Il "'

Medium dense. reddish ~brOVfl'l...fine SAND and Silt, :1;'] SILTY FINE Grourldwaler encountered
S,7

S7 30-32 &-6
13 24122 ° seams of Clayey Silt. micaceous (SMI6-55) SAND 01 a deplh of 3{).0 fl.

':.': ;:::~

35-
Very loose, brown, fine SAND and Sill. micaceou:s Bori09 ad"onre<l hy mud

sa 35-37 WOR 0 24/22 0 (SMlB-55} rolary after S8 to complelion:-.;

- t; sTRA"fiFIED-

~; FINE SAND.

~
40- IAND SILT

13-11
Medium dense. brown, CLAYEY SILT. some fine .FaHing heac permeability

S9 40--42 11·10
12 24/18 0.2 Sand, seams of Silty Clay, mcaoeous IMU10-55) test psrtormed a140.0 fL

we = 24.8%. LL = 22, PI =2

45- I we = 24.0%. LL = 22. PI = 3

7·10 Medium dense. brown, CLAYEY SILT. little fine
S10 45--41 11-18

17 24123 0.2 Sand, micaceous (MU10-65} _.' .C/'

II
I

50-
5-8

Medium dense. bfowo. fine to me<lium SAND. liUle Falling llead permeability
$11 SO-52 9-\2

17 24110 0.2 Sill. micaceous ISMI8-65) I lest performed at SO.O~.

."." .....

'-. Ij
55- I5-7 MeoJum d-ense. reddish - brown, fine SAND, W:l~eSill,

S12 ;5-57 7-" " 24/12 0 micaceous ISM/B-B5) .:..~

~...- .';/'>:

50-
~:

GRANULAR SOILS COHESIVE 8011.S
BPF DENSITY 6PF CONSISTENCY
0--4 Very Loose <2 Very So~

4·10 Loose 2'- So~
'0-30 MediumDen:se 4-8 Me<1Sliff
30·50 Dense 8-15 Stiff

>50 Very Dense 15-30 VerySl,ff
::>30 -Hard

GENERAL NQTES:
, ) Water ~evel !eadings l1ave neen made 81 Im18Sand under condill-ons slate-d: fluctuallans af water le\le~s may occur due to oloer factors than (hose: presanl at tho:;time meaSuremenlS w~ra made.
2) Strj3:t~ficalionlines represenl appro;t;imale- boundaries belween SOil and rock types. Irar1slLion may be graduClL
3) The held screening was pertormed; in the h~ad space of s~.aled i~!Susing an organic vap()( meLer ~qui'ppe-d With a pholaionizalion deleclor

(pm) and a 10,6 eV lamp. Resulls are presenteD in inSlrJJmf!nl umts calibrated to a 100..P-?lrtsper m~lliDnby volume {PPM) ~sabuly~ene slal1daro,
4} Soif density or conSistency is based on N - value which is the sum o~ the middle t'Jll.'O blows/6 ~nch.

\ BORING NO. BF-5



BORING lOG
IShee~ 3014

I

BORING NO. BF-5
OFFSET:BORING STATION: 1 COORDINATES:PROJECT NO. eM ~1252

FULTON STREET TRANSIT
CENTER

I NORTH: 197861G. SURFEl. 131.33 ! EAST: 982268DATUM NYCT
FINAL BORING DEPTH 1FT) 108.0

GROUND WATER READINGS
BORING co: .iersev Borino & Dri\\ino comoanv .. Inc. TIME DEPTH CASIN~ STAB. TIMESAMPLER: 2 inch. Soli\ sooon DATE
FOREMAN: J. Zarnbardi 13:30 29.3 OW ~in~""SAMPLER HAMMER: 140'Ib Safelv Hammer 11/23103

9:45 29.2 OW 35 DaysENGINEER: D. Bastos 11126103
15'.05 28.4 OW 62 Dm

CASING SIZE: 4 inch. DATE END: 10110/03
12/10103

DATE START: 10/7103

ICASING HA~'MER: Nol Used RE',JIEW!;D B'I' P. Mahon

WC : 31.0 %. LL : 26,
Pi: 1

ROCK CORE: NX
t:

-r-u, ~
0 ~ z-

z !oC.. ~~ u
;=- w I I

'=-u w
x~ 0'" ,... U

uw '",,-z 0 [L ~ w"" w o
t: [L- u w ""'" "" z

~~ D
"'z ° 0

!oC.. w Zw
(!)(!) ~ ~ "H'- U ~ ~

I '" => [L", -' w
,... z~ [L [L :,:: -' '" ""o, c;;O'" ::;; ::;; °

« =u b 0

w «0 -c « -'
:> 00 f? ~

o uO <Il U> <II Z '-"OC I-

S13 60-62
[,1 18 24122 (I

1,·16

NOTESBURMISTER DESCRIPTION
IUSCSINYCBC CLASSIFI (:ATIONS} .1

STRATIFIED
FINE SAND
AND SILT

Falling head permeability
lest performed al60,O It
WC :20.5%. LL: NP.
PI :NP

"'1.'Medium dense. reddish - brown, SILT and lirie sand,
micaceous (MU10-65}

Sllll. brown, CLAYEY SILT. trace fine Sand.
micaceous IMU10-65j

65-
'14 24124 o5-6

8-115,4 65~67

I
Ve<y sliff, tit"""". CLA\,EY SILT, trace line Sand.
micaceous (MUl 0-65) I515 70-72 24122

we : 26.0 0/0, LL: 26, PI :3 IVery sliff, brown. CLAYEY SILT, trace fine Sand
lMU10·65)6-1.

12·17
24123 o

516 75~77

I-GLACIAL--
TILL

Dense, brown. fine 10medium SAND, some Sill, lillle
Gravel ($MI6-65)

80-

I517 80·82 24120 o

Very dense, brown. tine SAND. some C~ayeySill

(SMfS-65J

Difficuh borehole
advancement I85-

17110 o
S18 85-864

COHESIVE SOILS IGRANULAR SOilS
BPF CONSiSTENCY
<2 Very Soft
2-4 Soft
4-8 Me<! Sliff

5015 Sliff
15·30 Very SliH
>30 Ham

BPF DENSfT\'
0-4 Very Loose

4.10 Loose
10-30 N'i'E:d~um Dense
30~50 iJense

'>50 Very Dense I
GENERAL NOTES'11Wa'er Jevel readings have occn made a, limes and under conditions Slated, flucluations 01water revers may occur due to otter faclors man tnose pre.enl at lhe rime measurements were made.

2) S1ralificalion tines represen! opprm:.lmate boundarill'5 betwBen SOli and rock types, vansitlon may De gradual.
3) The field screening was penormed. in the hea-d space 01 sealed jars using an organic vapor meter equipped wilh a pl1olo~oniz.aH~ndetector

(PID) and a 10.6 eV lamp, Results are presented ·~ninslrumen: unils calibrated 10 a 100 pans per million. by volume (PPMl iSobutylene standard.

4) Soil density or consislency ~s based on N ~ value l... hictl is the sum of 11"\em~ddletYro I:lloV'l5jl? ~nchr I
1 BORING NO. BF~5 I
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BORING lOG
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_~~~~ter

BORING NO. BF-5
80RING STATION: OFFSET:

FULTON STREET TRANSIT
PROJECT NO. CM - ~252 I COORDINATES:

CENTER
G. SURF EL 13i .33 I NORTH: 197861

- -~ij -~ ~------------ DATUM NYCT I EAST: 982268

FINAL BORING DEPTH (FT) ~08.0

SAMPLER: 2 inch. S{rlit Snoon
BORING CO;; Jersev Berino & Dril\inq Cornoanv .. Inc. .', GROUND WATER READINGS

SAMPLER HAMMER: ,40 Ib SafetV Hammer
FOREMAN: J. Zambardi

~"'DATE TIME DEPTH CASINC: STAB. TIME

CASING SIZE: 4 inch.
ENGINEER: D. Bastes

11123/03 13:30 -29.3 OW '\7 n"""

CASING HAMMER: Not Used
DATE START: 1017103 DA1E END: 10110103 11126103 9:45 29.2 [JW 35 Days

ROCK CGRE: NX
REVIEWED BY' P. Mahon DATE: ~0121103 1210103 15:05 28.4 OW 62 Davs

>:"

0 f='
i\!= ~

"'"~
z ~ z~ U

...J

'"'u W
w I I [[

0 >-

a: ~ o UW 8URMISTER DESCRIPTION
<Il I

u.Z 0 c, ?o
wa: w <!l

::;;; n, NOTES

~ ~~ u W
0::-' 0:: Z I USCSlNYCBC CLASSIFICATIONS) >- «

- 0 '"
-,z 0 B "'

[[

zw
<.=>'-=' w ur - w w,,- o « « <!I

I z?o -' -' '" => "-", -' ~ w
>- 'ii

I- 0- 0. 3:- ...J ;<: '"
«

0. ~~ ;;; ::; s « -'u 0
cc [[

w « < > ~@ 0 0 0 l- t;:;

0 uo til '" <Il Z I- et 0: '"
S19 9G-90.1 10011 lOOn 1/0 0 INo Recove<y)

~ .r .....J GLACIAL
.....~. II·

2

;.·~r·;':~"1 TILL............ ".

2

:~.!/~~;
l)...: .....•~.o:.

2 Cl 91-96 5/0 NlA (No Recovery)
'j,-;'~~il Cobble blocked <ore barrel

- ~:f..·l::~ .during Olidvancement.

95-
2

~:.•:..:.::{
1

'j,';'~il

S20 96-96 .• 10010 lCOl5 S[2 0 very dense, brown. tine to coarse SAND, some ~:f.i::.~
Gravel. little Silt lSMl6-6S) ~~J' •• r I1,;.".. .. «r·~·:·it=~·t .....--......r

.... 1 ........ ~~:~.(.JI~~:
00-

1":. .·1

S2~ 100-100.3 10014 1001' 412 NlA 0 Very dense. Drown. fine to- ccerse SAND. ~itHe Tt:i~~·~
Gravel. littie Silt lSMl6-65) ........ ".

~~ftf~t.··.· 1..............·~·~i~·.:

05-

l;~".fjI.rpi

S22 105·105.1 1[10\1 '00\1 ~IO NlA 0 INo Recoverjl) ·i?i~f~:
~J4;' Schlsl fragments Obs<!Ned

in driWng fluid betNeen

-O:SCH- 107.010 108.0~ .
. _.

8cHorn of borehole 81 108.0 ft.
ObseNalion "",11 'nstalled to
a <Ieplh of 43.0 ft

10-

-
-

15-

-

20-
GRANULAR SOILS COHESiVE:: SOILS

BPF DENSrTY BPF CONSISTENCY

04 Ve<yLocse <2 Very Soli

4-10 Loose 2-4 Solt

10-30 MedilJm Dense 4-6 MedSlill

30·50 Dense 8-15 Stitt
~SO Very Dense 15-30 Very Sbft

>30 Har<!

GENERAL NOTES:1) Waler level readings have been msde allimes and un<ler candilions slated: Iluclualions 01wale, levels may occur due 10olher facLo," Ih.n those o, .. em at the lime measuremenls we,e maOe.

2) Stratificatlon ImeS represenl apptoxirnale boundaries between soil and mck types, transition may be graduaL
3) The field screen~r.g was performed._ in the head spaC€" of sealed jars using an orgB nie vapOf meter equipped with .a photaioni2atio

n
delector

(FlO] and a 10.6 eV lamp. Results are oresenled;n Inslrument un;l. calibrated to a 100 paris per milnon by volume (PPM)'>sobulylene standard.

4) S011d-en-sily Dr consislencY~::J based on N - vatue which ~s the: sum of the middle two bloVf.Sl6 inCh.

I BORING NO. BF-5

'J



BORING LOG I Sheel; 1 of 1

_~i1~S~ __
BORING NO. BF-6

BORING STATION: OFFSET:
FUL TON STREET TRANSIT PROJ~CT NO. CM - 1252 COORDINATES:

CENTER G SURF EL 130.87 "1 NORTH: 197870

DATUM NYCT I EAST: 982312
FINAL 80RING DEPTK 1FT) 12.5

SI>,fJ,PLER.2 inch. SDlit SDoon BORING CD; .Jersev Borino & Drillina Comoanv .• lnc, GROUND WATER READINGS

SAMPLER HAMMER: 140 Ib Safety Hammer FOREMAN: E. Feliciano DATE TIME DEPTH CASING STAB. TIME

CASING SIZE: 4 inch. ENGINEER: V. Raohavan

CASING HAMMER: 140 Ib Automalic DATE START: 10118/03 DATE END: 10118103

ROCK CORE: NX REVIEWED BY: P. Mahan DATE: 11/17103

>--
~.c-u,

o i=" z-

i="
z ~ 2~ 0 0LU I I ~o LU )-

:;:..!.!: 0- t- o Ow '" "" I
u.Z 0 c, '"

Wo:: LU <') BURMISTER DESCRIPTION ~ n, NOTES

~ &i~ 0 W 0::-, a: z (USCSiNYCBC CLASSIFICATIONS) >- ..
0 '" -z 0 is '" 0::-- - - LU zw 0 'l <:l

<')<') \:J ':J LUO- '" ~I 'g => 0-", -' W ;::
>-- z~ 0- n, -' -c 0 0:: -c '"CL ~~ ::; ,::; s :; ::U >-- a 0 a: ll'
w .. -c DO 0 1;> f-

0 <.lU '" '" '" z """ t- '" iL en

Concrete (0.9 ft,) Baflng advanced by hand to
Ccncrete bloc~s and debris 13 ft., a deplh of 6 ft.

Reddish - brown I fine to coarse SAND, some Gravel. I~.% FILL
Sample H1 chtained from....5- H1 4-£ 0 trace Sill (SPI11-65! ~. hand au9'er cuttings.••.".

5-4
Loose. reddish - brown, fine 10 coarse SAND. soma .::- Boring ad ....anced by rotary

S1 &-8 6 2417 0 Gravel, trace Sill (SP/11·65) ••• mel hods from 6.0 ft. to
4-4 ••• completion .

4-7
Medium dense, reddish ~ brown. fine La meolum .::.~

S2 8-10 \2 24/14 0 SAND, tracs G(avel. trace. Silt. trace cinder fragments ....
54 (SP/11·65) •••

10- .- ...:'-
7-5

Loose. reCdish - brown. fine to coarse SAND. trace ••• Portion of sample 53

S3 10-12 B 24/10 0 Gravel, trace Sill (SPI11-65j ••• coilected for envlreemente!
3-3 .... tesling ..:,-

54 12-12.5 35\6 6/2 0 Malamc material, possibly Slag 111-65) ....
BcUam of boreMle al 125 ft.

Boring lerminaled 6112.5 It
due to .cIiff~cultsplilspoon

I
advancement and potential

15- suspecled ulilily conflicts.

I
i

20-

25-

30-

GRANULAR SOILS COHESIVE SOILS
BPF DENSITY BPF CONSISTENCY
(}-4 Very Loose <2 Very Soh

4-10 Loose 24 Soft
1(J..3D l\·ledium Dense 4-6 Med SliH
30-50 Dense 8-15 Stiff

>5{I Vrti"'jOoel1S'2- 15·lO \!ecySUH
>30 Hard

GENERAL NOTES'
1) Waler revel readlllgs h3Ve- veen made at t~mes and u nde! cortd~holi:::;staled: fluctuations of wa!er levels m:3Y occ.ur due 10 other lac-tors lhan thoS€ pre"eru Clilhe lime meaSiJremenlS were made.
21 Sl~alJtl~tion lines lepre-senl appro;rrmale oou-odaries between soil and rock typesT Ir.ansiL~onmay be- graduaL
3) The lield screening was perfIXmed.1n (he he-an space 01 $-I;;".3ledj<3rsu~fng an organic \lapor, meter equipped with a pholoionizOllion d~teclor

(pm) and a 10.6 eV 16.mp+Results afe pfesenLed in instrument :l,miLScal~br8led 10 a 100 parts per million by vo~ume{PPM) isobutylene slandard.
~1Soil densily Or consisle:ncy is based on N . va fue which is ~he sum of Ihe middle £YIIobloy,rs,/6 j net\

I BORING NO. BF-6
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I
I BORING lOG I Sheel: 1 of 1

I
SAMPLER: 2 inch. Solil Spoon

PROJECT NO. CM - 1252 CooFlDINATES:

BORING NO. BF-8
-"""JiFultoI) Street

iTtanslt Center-~-~ .._------_._--
FULTON STREET TRANSIT

CENTER

BOFlING STATION: OFFSET:

SURF El113.80 I NORTH: 197803
DATUMNYCT I EASI: 982434.I.:,~!.- (~F;'-;I~NA~L;-';-aO~RI;;:N;-;;G:-;D~EO-;P:;:;T';"H:-;{:;:OF~T;-):;:;271-;.Sc--'---=..:::..:..:===------1

CASING SIZE: 4 inch. ENGINEER: C. Rarnsburord. AulD. Bastes

BORING CO: Jersev Borino & Drillino Comoanv .. Inc GROUND WATER READINGS
FOREMAN: P. Lynch/A, Feliciano DATE TIME DEPTH CASING STAB. TIME

I
SAMPLER HAMMER: 140 Ib Donul Hammer

CASING HAMMER: 140 Ib Donut DATE START; 1110104 DATE END: 1/10104
ROCK CORE: NA REVIEWED BY: P, Mahon DATE: 1/26104

I-

~-<e
ci ;=- ~t
Z ~ :<'- u -'I- W I I --"u W 0 >-",,\1, oc I- 0 Uw c: rn I

<eZ 0 II. :<' woc ur <:J BURMiSTER DESCRIPTION ::; II. NOTES;:- 11.- u w "'-, 0: Z lUSCSINYC8C CLASSIFICATIONS, >- «~6 0 ~ -'z 0 [5 I/) ocS ur Zw o <:J
<:Ja w w Wll. ~ « «

0:' -' lI) :::J 11.", .... W l- f::;:; Z~ II. ;: .... « 0 (( « e:~5 <r ","uII. ::;; ::;; 0 ::- 00 .... 0 0 oc rr
w « « -' 0 OC n: .... ....
0 uu I/) I/) m Z I/)ll:: .... I/) lI)

I
I

Borl"'illemporarilyabandoned
by contractor at a depth of 21.5
ft. due (0 equipment mattunction.

I
I
I
I
I
I

Concrele Slab (1.6 ft.'
Void 10Aft,)

F-M
SAND Boring advanced by wash rotary

10 compteticn
See general note • r~ardi"g
N-vales

I
I
I

4-3
3-3

24114
Brown, fine 10mad ium SAND, trace Sill, rnicaceous
(SMI7--65)Sl 2-4

I

-;'.': :._ ....

I
I

. S2 2412
Brown, fine to medium SAND, trace SHti micaceous
(SPI7-65)

I BORING NO. BF-8

GENERAL NOTE5:
11Waler le\le~ readings have been made a~limes 8rl-d !.;rider cond itions slate~; fllJctualions of \l'13tei levels may OCCurdue ~oother t.<:lctorsIhan ~hose pre-s-e-ntAI the l~fne measuremen.ts were made.
2} SLratll~cat~onlines represem approximate boundaries betvtweensoH and rock types. transition may bElgradual.
3} The field screening was performed. in the head space of sealed jars using an organic vapDr meter equipped with a photaioniz3lian- detector (PID) .arid:a 10.6 eV lamp, Results are prese.r.ted ~n

~n..s~romcntunits calibrated to a 100 parts pet million by volume (PPM~ isob"uylen8 slandard.
4} Due to restrjctions althea- equipment used to perform this boring. a a:mut hammer with a drop height GI i 8 inches was us-eo Lodri\le split spoons. Becatlse of the dlfferenl energy. b10\YS16inch may

De m~sleading .and N·Values cannol be reported.

lD- Brown. nne ic medium SAND. little Silt, micaceous
53 10-10.3 8-6 24/19 0.1 {SMJ7-55J

S3A 10.3-12 4--6 Brown, fine to medium SAND> trace Sill, micaceous
ISPI7-65]

15-

16-10
Brown, fine to medium SAND, little S~lt,micaceous

S4 15·17
12-12

24111 (SMll-1i5J

.' ...

-'.-.-.:.'.,
:T·.':'.·

..... ' .
.',:... -":,
':.' '.- ::~',

I..

-:.:
Brown, fine to medium SAND, little sm, micaceous
ISMI7-65) .. :.

.'

24111 a

BoUom of borehole at 21 <5 It.

30-

GRANULAR SOilS COHESIVE SOl LS
8PF DENSITY
0-4 Very Loose

'4-W loose
HI-30 Medium Dense
30-50 Dense

...50 Very Dense

BPF CONSISTENCY
<2 Very Soli
2-4 SoH
4-8 MedSliff

8-15 Stiff
15-30 very SIi1l
>30 Hanl



BORING lOG I Sheet: 1 of 4

BORING NO. BJ-2

PROJECT NO. CM - 1252
1 NORTH: 197922

BORING STATION: OFFSET:
FULTON STREET TRANSIT

CENTER
DATUM NYCT EAST: 981745
G. SURF EL.131.75

COORDINATES:

DATE

FINAL BORING DEPTH (FT) 119.3
GROUND WATER READINGS

SAMPLER HAMMER: 140 Ib SafelV Hammer

BORING CO: Jersev Borino & Drillinq Ccrnpariv., Inc

214104

NOTES

Sample 1-11obtained from
hand auger cuttings

Boring advanced by mLld
rotary from 60 ft. to
compleuon .

Semple 53 obtained by
driving a 3 - inch. split
spoon; N-value not reported .

Sample S3 collected fOf
environmental testing.

wc = 12.2%

Sample 55 & 5SA obtained
by driving a 3 - InctL spht
spoon: N-valila not reponell.

WC = 17.6%

WC=10.8%

Portion 01 sample 55 & S5A
collected for environ_nlal
testing.

WC '23.6%

CASING SIZE: 4 inch.

ROCK CORE:

SAMPLER: 2 inch. Sollt Sooon

CASING HAMMER: 140 Ib Automatic

TIME DEPTH CASING STAB. TIMEFOREMAN: J. Zambardi
ENGINEER: C. Ramsburn / J. Au 14:15 27.8 Ow ~ Day

1J:20 27.8 OW 4 Days
212104

DATE START: 11115/03 DATE END: 11116103
14:55 27.7 OW 5 Days2i504

l
~
wocao
....J...
f-
a
r-

5- H1

I
o,.
'"

REVIEWED BY: P. Mahon DATE: 11/25tn3

l1J

'3
~
z

S1 6-8 2414

S2 8-10 1-1
1-1

2414

10-

S3 10·12 4-5
5-7

NIP. 24112

S4 15-17 4-4
4-4

24112

20-
17-20

25-22

NlA 24124

S6 25-27 12·14 33
19-15

24/22

30-

GRANULAR SOILS
BPF DENSITY
O~4 Very Loose
4-'0 Loose

10-30 Medi"m Dense
30T50 Dense

~50 Very Dense

·COHESIVE SOILS

BPF CONSISTENCY
<2 Very Sofl
2·4 Soft
4·B Med Sliff
8T15 SllH
1.5·30 Very Slit!
>30 Hard

CJ
Z
(5...
w

'"o
i[

Dense> redd;sh - brown, 'fine ~ocoarse SAND. trace
Sill, traoe Gravel. micaceous iSPI7 c£5)

BURMISTER DESCRIPTION
(USCSINYCBC CLASSIFICATIONS}

Asph.1111.0 fl.)

Brown. fine to coarse SAND. trace Gra ....ei, trace Silt.
trace brick rrag,menis and 9~ass fr~grne'l'lt=5,(SPIt 1--65)

o
Loose. dark brown, nne to coarse SAND. some
Gravel, trace Sill (SPlll·55)

6"",,=-+--=-,---1 Boring advanced by a hano
I"!... FILL to a ceptb ct s tt.
-::,. Void observed beneath
:.: aSphalt to a depth 014 It.

.::,.•• ••••.:.--:••••••.::.~•• ••••.:;.~••••••.:;~•• ••••..:..~1-· ~.
l·:::· ...
'.':;:;

a
Very loose, dark brown. fine to coarse SAND. lillie
Gravel. tune Slit, IJClGe brick traqmenls. (SM/11·6~i)

.",c.c;:."
,. > •... .

.......
":.:.. :":",

....
..

. .~.,:".:' '::
:....
:~..:..; '::.
.. . .. ' .
..., ....-:.

.". '.'.:~..
.' ....: ..

'"

GENERAl NOTES'
1) Waler level readings. haIJe been made al ti.mes and under conditions stated; fluctuations 01v.laier lev,=ls.may OCCEJr due to other faclors lhan .those present at the lime measurements were made.
2) Slraullcalion lin-asrepresent apP"O:jlim~Hebounaa ries between soi l an.d roc~ Iypes, Lransi!i-on may be gradual.
3) The field screening was pertorm-s::d.in the head space or sealed ~r:$ 'Using an organic vapor mele~ equipped. wllh a phClojonizution deteclor

(PID) :ano a 10.6 eV lamp. R!:5U~l5are presented in inslrurnem umt.s ca1ibrated to a 100 parts per million by volume (PPM) isobuty[ene stand.ard.
J. J Soil densitY or consisiency is basso on N T value which is lhe sum of the middle two blows'S lnch.

a
Reddish - brown. fine to coarse SAND. unte Gravel.
trace Sill. trace brick fragments (SPI11-65)

\ BORING NO. BJ-2

Loose, brown, fine to medium SAND, little Silt; trace
Gravel. micaceous (SMl7c£51

Reddish - b-rown. medium to coarse SAND. Irace
Gravel; ,race Sill micaceDlJ6 (SPf7-65)
Brown - gray· red: medium lO coarse SAND, HUla
Gravel. Ira"" Sill ISWI6-65i

a

~Iif
~
~:..~

IJ.
~~~~
.~
:1: ~1

I"1

I

"I""

/1
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I

I

BPF DENSITY
(1-4 Very Loose

4-10 Loose
10·30 Me<hum Dense
3D-SO Dense

>50 Very Dense

I

BORING LOG

o

ISheet: 2 of 4

BORING NO. BJ-2

G. SURF E L. 131.75

BORING STATION: OFFSET:

PROJECT NO. eM - 1252FULTON STREET TRANSIT
CENTER

COORDINATES:

DATUM NYCT

TIME DEPTH CA,SINC STAB. TIME

I NORTH: 197922

FINAL BORING DEPTH (FTI 118.3

GROUND WATER READINGS

I EAST: 981745

SAMPLER: 2 inch. Solit Sooon

GRANULAR SOILS COHESIVE SOILS

BORING CO: Jersev Berino eo Drillino cornoenv .• Inc.
FOREMAN:J.Zambardi • ,DATE

I
NOTES

SAMPLER HAMMER: 140 Ib Safety Hamme'

ROCK CORE: ~ 'IV

ENGINEER:C:RamSDurn / . Au 2I".!-04 14:15 27.8 OW ? Dav
DATE START: 11115103 DATE END: 11/16103 I 2/4104
REVIEWED BY: P, Mahon DATE: 11/2~103 215104

CASI NG SIZE: 4 inch.
CASING HAMMER: 140 Ib Automatic

I
;=-

-u. ~0 ~
z-

Z ~~ <.>;=- w ::c ::c ~u w
"'-~ a: >- U Uw a:
u.Z 0 Q. ~ wa: w t:l

; Q.- U w a:- a: Ze~ 0 '" --oz 0 isw zw U~~ w ~ wn. ~ -c
::c ...J '" :l -' w... z~ Q. a, ~

"-.,. <[ a:
Q. ~€§ :>; :>; .. =0 >- c
w .. -c ..J :> 00 0 0 0
0 uu '" '" lD Z "'". f- a: 0:

S7 30-32 fl.' 1J 24/10 06-6

I
I
I .-s,... 24/16S8 35-37

I
S9 40-42 24124

45-'

1J 24120S1G 45-47I
I 50-

5-'
~14 '. 24120511 50-52

I
55-

14 2<114S12 55,57

I
I BPF CONSISTENCY

<2 Ve,y Soft
2-4 Soh
4-8 Mod 51iff
5-15 Stiff
15-30 Very SIo~
,.30 HardI

13:20 27.BOW 4 Days
14:55 27.7 OW 5 Days

BURMISTER DESCRIPTION
(USCSINYCBC CLASSIFICATIONS)

Medium dense, reddish - brown. tine to coarse
SAND. trace Sill. micaceous (SPfl.651

Medium dense. reddish - brown. SlLT. some fine
Sand. micaceous (MU1Q-65)

o
Strff. reddisb - brown. CLAYEY SILT. some tine
sane, lenses of fine Sand, micaceous (MU10.65)

F·MSAND WC~ 17.5%

o
Medium dense. reddish - brawn. Sit T. trace nne
Sand. wilh varves of fine Sand. micaceous (MU10-65)

: .: ...
.... : .

>••••

SILTY-FINE -
SAND

WC~ 29.0%

sTRA"T1flEo-
SILT AND

SILTY FINE
SAND

SG = 2.75. WC = 28.2%,
LL = 23. PI = 2

o
Medium dense. reddish - brown. SILT, trace fine
Sand with sesms of blown Silly Clay. micaceous
(MU10-651

we ""24.0%. II = Nfl.
PI =NP

WC ~ 27.0%. LL = NP.
PI =NP

WC = 24.2%. LL ~ N".
PI = NP

I
GENE RAL NOTES
1) water level readings nave been made at times and under ccncalons Slated: flucluations of water levels may occur due Laother rectors man IhoSE present at me ume measurernents '.vere matte.
21 SlraLifj"c.aUonhnes repreeeot appm;ffmate ooundari&6 belween selland rock types< Iran5il~on may be gradual.
3J The fre-Idscreening was performed. in Il'le nead space or sealed jars using an organ~c vapor meier equipped wilh a phCloiooization detector

(P'LOJand a 10.6 eV 13m$).Results are Pfese-nted in ins1rument ....nLts calibrated to a 100 pans per m~lIjon by volume (PPM} isobutylene s!am:tard,
4) Sa~tde-nsiw Of consistency is based' on N T value whIch is the sum of ~he middle two b10'NSJ'6 inCh.

I

o
Medium dense. redclisn T brown, SILT and fine Sand.
with seams of brown Sj1ty Clay, micaceous IMU10-65)

I BORING NO. BJ-2

I

,
.'•.f ~
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BORING LOG j Sheet: 3 of 4

-t;J~)~ BORING NO. BJ-2
BORING STATION: OFFSET:

1 It enter FUL TON STREET TRANSIT PROJECT Nv" eM - 1252 COORDINATES:

- -¥ CENTER G. SURf a; 131.75 J NORTH: 197922
OATUMNYCT EAST: 981745
FINAL BORING DEPTH (FT) 119.3

SAMPl.ER: 2 inch. Spl~ Spoon BORING CO: Jersev BOring &. DrillinCl Companv .. Inc GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib SafelY Hammer FOREMAN: J. Zambardi DATE TIME DEPTH CASIN\.:i STAB. TIME
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I NOTES

I DECaMP.
SCHISTHard. sli9htly 10completely Weathered. tine to

coarse grained, gray, quartz-mica-oarnst SCHIST.
with very thin, corwclutec. subhcrtecata! to
sul>ve~icalloliatio~. very closely 10 modefately
cfosety spaced. :$~ighUy10c:.omplete~yweathered.
horrzQrltal to moderately dipping ronancn and GrOSS-
folia lion joints!lraclures (4-<;5J

62 28513.190-95

I Hind ~slightly to completely weathered. fine to
coarse grained, gray. quartz-mica- garnet SCHjST,
wilh very Ihin, convoluted. or"nulaled, 5<Jbver1icaltd
moderately dipping foliation, ve.ry closely 10 closely
spacec. s~~nlly to completely weathered, horizontal
10'vertical forJation and cross-foliation joints/fractures
j4-65)

45 0411.895-99I COre barrel block9d at
approximately 99 ft.

Advanced roller bit to 99.0
ft. prior to 03_

Hard. fresh 10 sHghUy weathered, line to coarse
grained. gray. qusrtz-mica-qarnet SCHiST, witll
very lhin, nortecntat tc \lertic.al foliation. very closely
10moclerately closely spaced. slightly to complelely
wealhered, nonzontei to moderately dipping follalicn
and crass-foliation jo~nlstfractures (t ..65l

I 514.8 96 58

5
Unconfined Compressi¥e
Slren9lh = 8.02 I<si ( Sample
collecled bel'M>en 102.6
and 103.7 ft.)

5

5

5

5

I Hard, fresh, fine to coarse grained. gray. Quartz-
m'ca-garnet SCHIST, with very thin.
convoluted.moderalely dtpplng to sut:Nertical
foliation. no apparentjoinlslfraetures (1~65)

05-

100 1005.215.2C4 104-109.2

I 5
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5

5

7
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10

10
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10

10

10

10

Hard, fresh, fine: 10coarse grained. gray., Guartz~
mica--garne~ SCHIST ..W1th very Ihin, convoluted,
crenu-lated "'ertTcallo mm!erately dipping foliation.
'Widely spaced subhorizantal r01iation jointifraclure
(1-65JI .':?-

5/5 100 100C5 09.2-114.

.ncrease-d caring limes =ikely
due: to worn cormg bit

Hard. fresh. fine 10coarse g(a~n-ed,gray, qua~-
mica-gamel SCHIST. with very thin. convoluted.
crenu~led, vertical to moderately dipp~ng foliation.
no apparenl jointslfracture (1-65)5.115.1 100 100

I Obsetvalion welllnSlalled to
a depth of 45.0 ".

Boltom 0; borehole at119.3 It
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I BPF CONSISTENCY
~2 Very Sofl
2--4 So"
4--8 Med Stiff
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15-30 Very Stiff
:>-30 Hara

BPF DENSITY
0--4 Very Loose

4-10 Loose
10-30 Medium Dense
30-50 Dense
>50 Very Dense
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I ZACHARY J. DAVIS

The Louis Berger Group, Inc.
Senior Archaeologist

I EDUCATION

I
• Interdepartmental Doctoral Program in Anthropological Science. State University of New York at

Stony Brook
• M.A., Anthropology, State University of New York at Stony Brook, 2000
• M.A., Archaeology, Institute of Archaeology, University of London, 1994
• B.A., Archaeological Studies, Boston University, 1993I
PROFESSIONAL REGISTRATIONS

I • Register of Professional Archaeologists (RPA)

TECHNITCALTRAHaNG

I • 40-Hour H&S for Hazardous Waste Operations and Emergency Response meeting the training
requirements of29 CFR 1910.120. Emilcott Associates. Inc., March 15,2004.
Trenching and Excavation Safety-DSHA Construction Industry Standards, Subpart P (29 CFR
1926.650-652). Emilcott Associates, Inc., February 19,2004.
Introduction to Section 106 Review (Ralston Cox, instructor), February 20-21, 2002
Introduction to GPS using the Trimble Pro XR Training Class (Mike Popoloski, instructor). March
19,2001.

I •

I
•
•

I
PROFESSIONAL AFFILIATIONS

I
• Society for American Archaeology
• Geological Society of America
• Paleoanthropology Society of America
• Society for Archaeological Sciences
• Archaeological Society of New Jersey

I PROFESSIONAL EXPERIENCE

I Mr. Davis's background includes archaeological investigations at prehistoric sites dating from the Paleoindian
through the Late Woodland period and historic sites dating from the seventeenth century through the early
twentieth century. As Principal Investigator, he is responsible for the implementation and execution of
archaeological research projects involving historic and prehistoric resources in the Northeast. His
responsibilities include coordinating and supervising interdisciplinary multi task studies, planning and
conducting surveys and excavations ofh istoric and prehistoric sites and their resources, interfacing with clients
and subconsultants, maintaining project schedules, and preparing research proposals and technical reports.
In addition, Mr. Davis has extensive experience with lithic material analysis and Geographic Information
Systems database development and analysis for cultural resources. Since joining Berger, Mr. Davis's major
projects include:

I
I
I • Phase IA Archaeological Assessment, Proposed Vent Plant Installation, West 21'1 Street and

Sixth Avenue, New York, New York. Principal Investigator for an archaeological resource

I
I
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I

Zachary J. Davis - 2 Iassessment of a proposed vent plant installation. located in Chelsea. Employed GIS technology to
georeference historic maps to trace potential historic archaeological resources within the project area.
For New York City Transit. I

• Phase IA Archaeological Assessment, Hudson YardslNumber 7 Subway Line Extension, New
York, New York. Assisted with the analysis of archaeological resource potential for 39 lots on the
Westside of Manhattan. For New York City Department of City Planning and New York City Transit. I

• Phase m Archaeological Survey, Proposed Vent Plant Installation, Chrystie and Stanton Streets,
New York, New York. Principal Investigator for an archaeological survey consisting of a back-hoe
trench excavated to assess the presence or absence oflate nineteenth- and early twentieth-century front
yard archaeological resources. For New York City Transit.

I
I

• Phase IA Archaeological Assessment, Proposed Fan Plant Rehabilitation, 52nd Street and Sixth
Avenue, New York, New York. Principal Investigator for an archaeological resource assessment of
a proposed fan plant rehabilitation, located in midtown Manhattan. Employed GIS technology to
georeference historic maps to trace potential historic archaeological resources within the project area
For New York City Transit.

I
• Phase IA Archaeological Assessment, Proposed Fulton Street Transit Center, Fulton Street and

Broadway, New York, New York. Principal Investigator for an archaeological resource assessment
of the proposed downtown transit facility, located at Fulton Street and Broadway. Reviewed historic
maps and documents and summarized past disturbances to the project area to calculate the project
area's potential for archaeological resources. For New York City Transit.

I
I

• Phase IA Archaeological Assessment, New South Ferry Terminal, New York, New York.
Responsible for the archaeological resource assessment of a proposed subway terminal project in
Battery Park. Required extensive cartographic research documenting the historic evolution of the
Lower Manhattan shoreline. Employed GIS technology to georeference numerous historic maps in
order to trace potential historic archaeological resources within the project area Coordinated review
with New York City Landmarks Commission and New York State Office of Parks, Recreation and
Historic Preservation. Prepared the Archaeological Resource Management Plan, a required component
of the Programmatic Agreement between SHPO, LPC, FTA and NYCT. For New York City Transit.

I
I
I

• Phase IA Archaeological Assessment, Proposed Fan Plant Rehabilitation, Lafayette and Flatbush
Avenues, Brooklyn, New York. Principal Investigator for an archaeological resource assessment of
a proposed fan plant rehabilitation, located in Fort Green, Brooklyn. Employed GIS technology to
georeference historic maps to trace potential historic archaeological resources within the project area
For New York City Transit. I

I

• Phase IA Archaeological Assessment, Proposed Vent Plant Installation, Chrystie and Stanton
Streets, New York, New York. Principal Investigator for an archaeological resource assessment of
a proposed vent plant installation, located in Manhattan's Lower East Side. Employed GIS technology
to georeference historic maps to trace potential historic archaeological resources within the project
area. For New York City Transit. I

I

I
I
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Zachary J Davis - 3

• Phase IA Archaeological ASst~lsment,Niagara Mohawk{Hudson (Water Street) Site, Cit)' of
Hudson, New York. Principal Investigator for the Phase IA archaeological assessment of a late
nineteenth-/early twentieth-century coal-to-gas generating facility located on the banks of the Hudson
River. Study involves the research and analysis of past disturbances and potential for historic
archaeological resources associated with the industrial use of the project area. For Blasland, Bouck
and Lee, Inc.

• Phase I Archaeological Investigation, Sweet Brook Drainage Area, Carlton Boulevard, Annadale,
Staten Island, New York. Principal Investigator for a Phase I archaeological survey for sewage
installation project along the Sweet Brook in southern Staten Island. For JRC Construction
Corporation at the request of NYC DEP.

• Phase I Archaeological Survey, Luzerne County Road No.9, Jackson, Lehman, and Dallas
Townships, Luzerne County, Pennsylvania. Documented the results of a previously conducted road-
way survey, located along Luzerne County Road 9, designed to assess the project's potential impact
on late historic period archaeological deposits. For Pennsylvania Department of Transportation
Engineering District 4-0.

• Cultural Resource Constraints Assessment, Route 9 and Garden State Parkway, Cape May
County, New Jersey. Conducted background research on archaeological and historic architectural
resources within the project corridor. Prepared GIS files for cultural resources and summary cultural
resource assessment of the project corridor. For the South Jersey Transportation Planning
Organization.

• Stage IA Archaeological Assessment, Cross Harbor Freight Improvement Project, Greenville
Yards, Jersey City, New Jersey. Co-Principal Investigator for the Phase IA archaeological
assessment of the Greenville Yard. Study involved the research and analysis of past disturbances and
potential for prehistoric and historic period resources. For Allee King Rosen & Fleming, Inc. in
association with New York City Economic Development Corporation (NYCEDC).

• Cultural Resource Constraints Assessment, Route 17, Bergen County, New Jersey. Conducted
background research on archaeological and historic architectural resources within the project corridor.
Prepared GIS files for cultural resources and summary cultural resource assessment of the project
corridor. For the North Jersey Transportation Planning Organization.

• Cultural Resource Constraints Assessment, Route 22, Essex and Union Counties, New Jersey.
Conducted background research on archaeological and historic architectural resources within the
project corridor. Prepared GIS files for cultural resources and summary cultural resource assessment
of the project corridor. For the North Jersey Transportation Planning Organization.

• Cultural Resource Constraints Assessment, Route 57 , Warren County, New Jersey. Conducted
background research on archaeological and historic architectural resources within the project corridor.
Prepared GIS files for cultural resources and summary cultural resource assessment of the project
corridor. For the North Jersey Transportation Planning Organization.
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Zachary J. Davis - 4 I• Phase IA Archaeological Assessment, East 126tb Street Bus Garage, New York, New York.
Responsible for the archaeological and architectural site file review at New York City Landmarks
Commission (LPC), background research, and archaeological assessment for the half block project
area. For New York City Transit. I

• Cultural Resource EligibilitylEffects Documentation for Final Scope Development of Routes 1
and 9 at North Avenue, City of Elizabeth, New Jersey. Principal Investigator for the identification
and evaluation of archaeological resources (Phase IIII) and historic architectural properties
(eligibility/effect) within the proposed project area for roadway improvements. Also conducted all
background research and prepared archaeological report. For the New Jersey Department of
Transportation.

I
I

• Hudson Energy Project, Hudson River Bulkhead at Pier 92, Manhattan, New York. Responsible
for the archaeological and architectural site file review at New York City Landmarks Commission
(LPC), background research, and field inspection of the study area from the bulkhead at Pier 92 to the
ConEd substation at West 94th Street in Manhattan. For Genpower Hudson Energy.

I
I

• New Jersey Cellular Telecommunications. Principal Investigator for several Phase IA
Archaeological Assessments and Historic Architectural Resource assessments for proposed Nextel cell
tower installation in Essex, Berger, Morris, Sussex, Warren, Hunterdon, Somerset, Middlesex and
Monmouth counties. For IVl Environmental, Inc.

I
• La Tourette Park, Staten Island, New York. Principal Investigator for a Historic Architectural

Resource assessment of a proposed Omnipoint cel I tower installation in Richmond County , New York.
For Goodkind and O'Dea, Inc.

I
I• Bradley Beach, New Jersey. Principal Investigator for a Historic Architectural Resource assessment

of a proposed Verizon cell tower installation in Monmouth County, New Jersey. For Innovative
Engineering, Inc. I

• Southern New Jersey Cellular Telecommunications. Principal Investigator for several Phase lB
archaeological assessment of proposed AT&T cell tower installations in Salem and Gloucester
counties, New Jersey. For Rescom Environmental Corporation. I

• P.s. 234-Q, Long Island City, Queens, New York Principal Investigator for a Phase IE
archaeological assessment for a proposed New York City public school in Astoria, Queens. For
Parsons Brinckerhoff, Inc and the New York City School Construction Authority (SCA).

I
• Arthur Kill Road Bus Maintenance Facility, Staten Island, New York. Principal Investigator for

a Phase 1B archaeological survey for prehistoric and historic resources. For New York City Transit. I
• Arbutus Avenue Sewer Project, Staten Island, New York. Principal Investigator for a Phase [

archaeological survey tor sewage installationproject along the Arbutus Creek. For JRC Construction
Corporation.

I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ZacharyJ. Davis - 5

• Two Bridges Road Bridge.i Lincoln Park, Wayne and.' Fairfield, New Jersey. Principal
Investigator for cultural resource screening of archaeological and historic architectural properties,
including five known prehistoric Native American sites. several historic residences pre-dating 1950.
and the 1887 National Register-eligible steel truss bridge. Project involved assessing archaeological
sensitivity for the area surrounding the confluence of the Passaic and Pompton rivers. For the County
of Passaic.

• Interchange 142 (Garden State Parkway and 1-78), Hillside, Irvington, and Union, New Jersey.
Principal Investigator for a Phase IB archaeological survey along the Garden State Parkway at Exit
142, straddling the UnionlEssex County line. For the New Jersey Highway Authority.
Interchange 142 (Garden State Parkway and 1-78), Hillside, Irvington, and Union, New Jersey.
Contributed to the Historic Architectural Evaluation with background research on and evaluation of
the Elizabeth River Park, a National Register-eligible park in Union County. For the New Jersey
Highway Authority.

•

PREVIOUS PROFESSIONAL EXPERIENCE

• Calverton Naval Weapons Industrial Reserve, Calverton, New York. Geographic Infonnation
Systems analyst. Integrated GIS analysis with lithic analysis to interpret prehistoric activity patterns.

• PS 56R Site, Staten Island, New York. Lab Director. Analysis, curation, and data entry for cultural
material derived from the mitigation of a primarily Late Archaic prehistoric site.

• Calverton Naval Weapons Industrial Reserve, Calverton, New York. Field Supervisor. Cultural
resource survey of 6,OOO-acreparcel with several early mid-twentieth-century buildings and several
Late Archaic and Late Woodland prehistoric sites.

• Russian Mission, The Bronx, New York. Lithic Analyst. Cultural resource survey of a Late
Archaic/Woodland quartz quarry site.

• Long Island College Hospital, Brooklyn, New York Excavator. Monitoring heavy machine
excavation of eighteenth-, nineteenth-, and twentieth-century historical archaeological deposits for the
construction of a parking garage along Atlantic Avenue.

• Robin's Island, Southold, New York. Field Supervisor and Lithic Analyst. Survey of 450-acre
island located in the Peconic Bay, revealing several prehistoric and historic sites.

• Hudson Yaney Rod & Gun Club, Pawling, New York. Excavator. Mitigation of a Middle and Late
Archaic prehistoric site.

• Umm el Tiel, Syria. Excavator. Long-term excavations of an open-air site containing cultural
material spanning from the terminal Lower Palaeolithic, through the Middle. Upper, and Epi-
Palaeolithic, to the Neolithic.

• Abri Castanet, Sergeac (Perigord), France. Excavator. Long-term excavations of an early Upper
Palaeolithic rockshelter in the southwest of France.



I
I

Zachary J Davis - 6

I
• Le col de Jiboui, Haut-Diois (Drome), France. Excavator. Salvage excavations of an open-air

Middle Palaeolithic site in the French Alps. I
• Fouille.sPrehistoriques a Cagny, Cagny (Nord), France. Excavator. Excavation of two open-air

Lower Palaeolithic sites located in northern France. I
• Spencer-Pierce-Little Farm, Newbury, Massachusetts. Excavator.

archaeological field school at a late seventeenth-century homestead.
Boston University

I
ACADEMIC POSITIONS

Graduate Teacbing Associate, Department of Anthropology, SUNY at Stony Brook. Primary Instructor:
Anthropology 402, Problems in Archaeology - Landscape exploitation strategies in the Eurasian Palaeolithic. I
Graduate Teaching Assistant, Department of Anthropology, SUNY at Stony Brook. Primary Teaching
Assistant for Anthropology 102, Introduction to Cultural Anthropology; Primary Teaching Assistant for
Anthropology 356, Urban Anthropology; Primary Teaching Assistant for Anthropology 104, Introduction to
Archaeology; Primary Teaching Assistant for Anthropology 290, Ancient Science and Technology.

I
I

Graduate Teaching Assistant, Department of Anthropology, SUNY at Stony Brook. Lab Instructor for
Anthropology 418, Lithic Technology; Lab Instructor for Anthropology 420, Geographic Information Systems
in Environmental Analysis. I
HONORS/A WARDS

• Graduate Council commendation for excellence in teaching by a graduate student, SUNY at Stony
Brook.

• General grant for thesis research, L.S.s. Leakey Foundation.
• Grant for thesis research, Geological Society of America.
• Grant for thesis related research, IDPAS, SUNY at Stony Brook.
• Travel grant to the Annual Meeting of the Paleoanthropology Society, Columbus.
• Travel grant to the 63'd Annual Meeting of the Society for American Archaeology, Seattle.
• Travel grant for summer fieldwork, Sigma Xi Research Foundation.
• General research grant, IDPAS, SUNY at Stony Brook.
• Travel grant to the 62nd Annual Meeting of the Society for American Archaeology, Nashville.

I
I
I
I

PUBLICATIONS

• Experimental Test of Middle Palaeolithic Spear Points Using a Calibrated Crossbow. By J.J. Shea,
Z.J. Davis, and K.S. Brown. Journal of Archaeological Science 28:807-816. 2001.

I
• Quantifying Lithic Curation: An Experimental Test of Dibble and Pelcin's Original Flake-Tool Mass

Predictor. By Z.J. Davis and J.J. Shea. Journal ofArchaeological Science 25 :603-6 J O. 1998.
I
I
I
I
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PAPERS PRESENTED

I • Costs and Benefits of Levallois Flake Production: An Economic Perspective all the Variability in
Middle Palaeolithic Stone Tool Assemblages. Paper presented at the 65th Annual Meeting of the
Society for American Archaeology, Philadelphia. 2000.

I • Levantine Mousterian Mobility Pattems: The View from Mt. Carmel, lsrael. Paper presented at the
1999 Paleoanthropology Society Meetings, Columbus. 1999.

I • Experimental Test of Middle Paleolithic Hunting Weapons: Preliminary Results. Paper presented at
the 64th Annual Meeting ofthe Society for American Archaeology, Chicago. 1999 (with J.J. Shea and
K.S. Brown).

I • The Analytical Potential of Refitting Studies: History and Synthesis of Applications. Paper presented
at the 63rd Annual Meeting of the Society for American Archaeology, Seattle. 1998.

I • The PS 56R Site: A Vosburg Habitation on Staten Island, New York. Paper presented at the 62nd

Annual Meeting ofthe Society for American Archaeology, Nashville. 1997 (with A.M. Pappalardo).

I CONFERENCE SYMPOSIA ORGANIZED

• Refitting Studies in New and Old World Lithic Analyses. Symposium organized for the 63rd Annual
Meeting of the Society for American Archaeology, Seattle. 1998.I

I
I
I
I
I
I
I
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I
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GERARDPAULSCHARFENBERGER
The Louis Berger Group, Inc.

Archaeologist I
EDUCATION I
•
•
•
•
•

Doctoral Program, City University of New York
M.A., Anthropology, Hunter College, New York
B.F.A., Anthropology, Rutgers University, New Jersey
Queens College. New York
Pace University, New York

I
I

TEC~CALTRADaNG

I• Trenching and Excavation Safety--0SHA Construction Industry Standards, Subpart P (29 CFR
1926.650-652). Emilcott Associates, Inc., 2004.

• Health and Safety Training for Hazardous Waste Operations and Emergency Responses to meet the
requirements of OSHA (29 CFR 1910.120) I

PROFESSIONAL AFFILIA nONS I
•
•
•

Monmouth County Historical Association
Society for Historical Archaeology
Society for Industrial Archaeology
Archaeological Society of New Jersey
Council for Northeast Historical Archaeology
Society of American Archaeology I

I•
•
•
PROFESSIONAL EXPERIENCE

Mr. Scharfenberger's background includes archaeological investigations at numerous rural and urban
industrial, domestic, and military sites dating from the late seventeenth century through the twentieth century.
He is responsible for the implementation and execution of archaeological research projects involving historic
and prehistoric resources in the Northeast and Middle Atlantic. His responsibilities include coordinating and
supervising interdisciplinary, multitask studies, planning and conducting surveys and excavations of historic
and prehistoric sites and their resources, interfacing with clients and subconsultants, maintaining project
schedules, and preparing research proposals and technical reports. As Material Specialist, he is responsible
for overseeing all aspects of the laboratory process, including cataloging, analysis, and curation of
archaeological collections. Additional duties undertaken include the analysis of small finds/architectural
artifacts, ceramics, and clay pipes, and material conservation and curation for selected projects. Since joining
Berger in 1995, some of his projects have included:

I
I
I
I

• Phase I and Phase II Archaeological Investigations, Pennrose Affordable Housing Site, Fort Lee,
New Jersey. Project archaeologist for the background research, subsurface investigations, and artifact
analysis to determine whether proposed construction would impact remains ofthe Revolutionary War-
era Fort Lee complex or other historic period resources. For Bergen County Community Development.

I
I

• Phase IA Archaeological Assessment, Ridgewood Station, New Jersey. Archaeologist for the
assessment of archaeological resources associated with the proposed improvements to the circa-1916 I

I
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railroad station. which is listed in the State and National Registers of Historic Places. For New Jersey
Transit.

• Archaeological Services for Proposed Wireless Telecommunication Facilities in New Jersey.
Project Archaeologist responsible for the assessment of project plans and impacts, background and site
file research, development of prehistoric and historic site sensitivity assessments, Phase IE and Phase
II archaeological fieldwork, and coordination with prime and SHPO.

• Monitoring and Rehabilitation ofthe Colt Gun Mill Site, City of Paterson, New Jersey. Project
Archaeologist for the monitoring of debris-removal activities, mapping. and salvage of materials at the
1836 Colt Gun Mill site. For the City of Paterson in conjunction with the National Park Service and
New Jersey Historic Trust.

• Cultural Resource Constraints Study for New Brunswick Waterfront Development, NewJersey.
Assessed the potential for buried foundations and deposits within a multi-acre site along Route 18
historically associated with the commercial and transportation hub of New Brunswick since the mid-
seventeenth century. For the New Brunswick Development Corporation.

• Phase I and II Archaeological Investigations, Route 47 Improvements, Glassboro, New Jersey.
Project archaeologist for the archaeological survey and evaluation ofthe Stanger Glassworks vicinity,
which was historically significant both in the development of the glass industry in New Jersey and the
growth of the town of Glassboro. For the New Jersey Department of Transportation.

• Raritan River Crossings Historic Context. Preparation of the revised report in response to comments
for the historical documentation of Raritan River crossings between Raritan Bay and New Brunswick.
For the New Jersey Department of Transportation.

• Wyckoff's Mills Wetland Mitigation Bank, Middlesex County, New Jersey. Project Archaeologist.
Phase IA and Phase IE archaeological survey of proposed 50-acre wetland mitigation site situated
adjacent to the Millstone River.

• Gateway National Recreation Area (GNRA), Sandy Hook Unit, Fort Hancock, New Jersey.
Archaeological testing and monitoring of historic munitions proving grounds and industrial
crematorium, in response to proposed developments at GNRA, of unexploded ordnance sweeps. For
the National Park Service, Denver Service Center.

• Gateway National Recreation Area (GNRA), Miller Field, Staten Island, New York. Subsurface
testing. archaeological monitoring, and analysis of circa World War I military airfield and related
military objects. For the National Park Service, Denver Service Center.

• New Jersey Route 31, Rowland's Mills, Readington Township, Hunterdon County, New Jersey.
Field Assistant Phase II archaeological data recovered during investigations of a nineteenth-century
mill village in central New Jersey. For the New Jersey Department of Transportation.

• Route 18 Bridge Replacement, East Brunswick, New Jersey. Archaeological monitoring and
mapping of nineteenth-century Morgan-Van WickIe stoneware pottery site and industrial operation.
For the New Jersey Department of Transportation.
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Gerard Paul Scharfenberger - 3 I• New Jersey Route 21, City of Newark, Essex County, New Jersey. Phase II archaeological
evaluation of the nineteenth-century Ballantine Brewery industrial complex and analysis of features
associated with manufacturing and recovered brewery artifacts. For the New Jersey Department of
Transportation. I

• Bloomfield Avenue Bridge, Verona, New Jersey. Field Supervisor. Phase IB cultural resource
survey for proposed bridge replacement. For Essex County. I

• Route 206, Hillsborough and Montgomery Townships, Somerset County, New Jersey. Field
Assistant. Phase I archaeological survey, Route U.S. 206, Hillsborough Bypass. For the New Jersey
Department of Transportation.

I
• Passaic River Bridge Replacement, Chatham, New Jersey. Field Assistant. Phase 18 cultural

resource survey for proposed bridge replacement. For Essex County. I
• Garden State Parkway, Route 78 Interchange. Field Assistant. Phase lB testing for proposed

redesigning of existing traffic circle. For the New Jersey Department of Transportation. I
• New Jersey TumpikeIRoute 1 Interchange. Field Assistant. Phase I testing for proposed wetlands

replacement project. For the New Jersey Department of Transportation. I
• U.S. Route 9, Edison Bridge Rehabilitation and Widening, South Amboy and Woodbridge,

Middlesex County, New Jersey. Field Assistant. Phase r cultural resource survey. For the New
Jersey Department of Transportation.

I
• 5.46-Mile E-Loop, New Jersey Mainline, Woodbridge to Linden, New Jersey. Field Assistant.

Phase I cultural resource survey of a proposed 42-inch gas pipeline alignment. For Transcontinental
Gas Pipe Line Corporation.

I
I• Driscoll Bridge Rehabilitation and Improvements, South Amboy and Woodbridge, Middlesex

County, New Jersey. Field Assistant. Phase I cultural resource survey. For the New Jersey
Department of Transportation. I

PAST PROFESSIONAL EXPERIENCE

• Twin Lights Historical Site, Atlantic Highlands, New Jersey. Field Supervisor. Cultural resource
survey of early nineteenth-century lighthouses and foundation of eighteenth-century structure.

I
• Luyster House, Holmdel, New Jersey. Principal Investigator. Archaeological survey of early

eighteenth-century farmhouse. I
• Merchants and Drovers Tavern, Rahway, New Jersey. Field Supervisor. Cultural resource survey

of late eighteenth-century tavern.
Feltville Village Site, Watchung, New Jersey. Graduate Field School sponsored by Montclair State
University, Montclair, New Jersey. Circa 1840 paper mill site.

I
•

I
I
I
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• Old Tennent Church Parsonage Site, Freehold, New Jersey; Field Supervisor. Mitigation of stone-
lined feature from site of early eighteenth-century structure.

• Old Presbyterian Burying Ground, Middletown, New Jersey. Survey and testing of early
eighteenth-century cemetery as part of the Old First Church project.

• Parker House, Little Silver, New Jersey. Field Supervisor. Data recovery of late seventeenth-
century farmhouse.

• Trinity Church, Princeton, New Jersey. Field Supervisor. Mitigation of early nineteenth-century
church during renovation and building expansion.

• Saratoga Square Development, Bedford Stuyvesant, New York. Excavator. Phase I[I mitigation
of early nineteenth-century residences, inclusive of privies and cisterns.

• Princeton Battlefield, Princeton, New Jersey. Field Supervisor. Surface collection and subsurface
analysis of Revolutionary War battleground. Project is ongoing and will be expanded to include extant
period dwelling.

• Pemberton Farm, Pemberton, New Jersey. Field Supervisor. Surface reconnaissance of Native
American site and subsequent colonial dwellings.

• Moore's Tavern, Hightstown, New Jersey. Field Supervisor. Final mitigation of artifacts from late
eighteenth-century tavern before renovation of building and grounds.

• Dutch Reformed Cemetery, Holmdel, New Jersey. Principal Investigator. Preliminary exploration
of cemetery uncovered mid-nineteenth-century domestic bottle dump. Project is ongoing.

• Holmdel Community Church, Holmdel, New Jersey. Principal Investigator. Total mitigation of
artifacts and recording of related features prior to basement repairs. Artifacts range from the
eighteenth to early twentieth century. Project is ongoing.

• Monmouth Battlefield Site, Freehold. New Jersey. Excavator/Supervisor. First in a series of
projects involving the restoration of the site to its battle-period landscape. The purpose ofthis phase
is to gather, identify, and catalog any military or possible Native American artifacts before restoration
work commences.

• Camp Vreedenburgh, Freehold, New Jersey. Excavator. Project sought to locate and excavate a
Union Army Civil War training camp. Duties included general surveying. field conservation of
artifacts, and recording soil profiles.

• Old First Church, Middletown, New Jersey. Excavator. Site is an early nineteenth-century church
believed to be built directly over the original seventeenth-century church location.

• Thomas Paine Park Site, New York City. Excavator. Project sought to locate an early nineteenth-
century shot tower and any related structures.
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• The Activities of the Philadelphia Quakers As Seen Through the Small Finds They Left Behind. Vol.
I. With Christy L. Roper. Paper presented at the Society for Historical and Underwater Archaeology
Annual Conference, Corpus Christi, Texas. 1996.

I
I• The Activities of the Philadelphia Quakers As Seen Through the Small Finds They Left Behind. Vol.

II. With Christy L. Roper. Paper presented at the Mid-Atlantic Archaeological Annual Conference,
Ocean City, Mary land. 1997. I

I
• The Small Finds of the Apoquinimink North Site. With Christy L. Roper. Paper presented at the

Council for Northeast Historical Archaeology Annual Conference, Altoona, Pennsylvania. 1997.

• The McKean/Cochran Farm. Paper presented at the Society for Historical and Underwater
Archaeology Annual Conference, Atlanta, Georgia. 1998.

I• Consumer Revolution and the Early Eighteenth-Century Farmer. Vol. I. Paper presented at the
Society for Historical and Underwater Archaeology Annual Conference, Montreal, Canada. 1998.

• The Consumer Revolution and the Early Eighteenth-Century Farmer. Vol. II. Paper presented at the
Society for Historical and Underwater Archaeology Annual Conference, Salt Lake City, Utah. 1999.

I
I• The Johannes Luyster House: An Early Eighteenth-Century Dutch Farmhouse. With Dr. Richard Veil.

Paper presented at the Archaeological Society of New Jersey Quarterly Meeting, Monmouth
University, Long Branch, New Jersey. 1999.

I
I
I
I

• A Day at the Beach: The Unexploded Ordnance Sweeps at Sandy Hook. Paper presented at the
Council for Northeast Historical Archaeology Conference, S1. Mary's City, Maryland. 1999.

• The Johannes Luyster House: An Early Eighteenth-Century Dutch Farmhouse. Vol. II. With Dr.
Richard Veit. Paper presented at the Society for Historical and Underwater Archaeology Annual
Conference, Quebec City. 2000.

• Recent Archaeology in New Jersey. With John J. Killeen. Paper presented at the New Jersey Historical
Society, Newark, New Jersey, 2000.

• People Who Live in Glass Houses: The Eighteenth-Century Stanger Glass Works. Paper presented
at the Archaeological Society of New Jersey Quarterly Meeting, Ringwood State Park, Ringwood,
New Jersey, 2000 and the Society For American Archaeology Annual Meeting, New Orleans,
Louisiana, 200 I. I

• Logging All the Way to the Bank: Landmarking in Colonial New York. Paper presented at the Society
tor Historical Archaeology Annual Conference, Long Beach. California. 2001. I

• A Day at the Beach: The Unexploded Ordnance Sweeps at Sandy Hook, New Jersey. Presented at the
Archaeological Society of New Jersey Quarterly Meeting, Monmouth University, Long Branch, New
Jersey.

I
I
I
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• Recent Evidence for Broad Wirido\v in Seventeenth and Eighteenth Century America. Presented at the
Council on Northeast Historical Archaeology Annual Conference. Niagara Falls, Ontario, 200 I.


