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I

John Milner Associates, Inc. (JMA) conducted a Phase lA archeological survey of three proposed
new shaft sites (25B, 28B, and 29B) located along the previously excavated South Leg of Stage 2
of the Manhattan portion of City Tunnel No.3. The Phase lA survey was conducted for the New
York City Department of Environmental Protection (DEP) under a subcontract with the Joint
Venture firm of Schiavone Construction Co. Inc, J.F. Shea Construction, Inc., Frontier-Kemper
Constructors, Inc. Shaft site 25B is located northwest of the intersection of Tenth Avenue and
West 48th Street, and occupies a portion of Lot 29 on Block 1077. Shaft site 28B is located
northeast of the intersection of Hudson and West Houston Streets, and occupies a portion of Lot
45 on Block 581. Shaft site 29B is located southeast of the intersection of Laight and Hudson
Streets, and occupies a portion of Block 213.

I

I
I Shaft 25B is located completely within the building footprints of the late-nineteenth-century, five-

story tenements that formerly occupied Historical Lots 29-31. Recent geo-technical borings
document the presence of bedrock within five feet of the existing ground surface within the
proposed shaft site. Based on these factors, it is the opinion of JMA that there is very little
likelihood that undisturbed archeological deposits are present within the proposed location of
Shaft 25B. No additional archeological work is recommended for this location.I

I

I

Shaft 28B is located on what was once a bluff overlooking the Minetta Brook, in the vicinity of a
historically recorded Native American village. The limits of excavation associated with Shaft 28B
are located within the building footprint of a late-nineteenth-century, five-story, commercial
structure - the construction of which likely destroyed archeological deposits associated with
previous historical-period occupation(s) of the lot. However, geo-technical boring logs document
the presence of potentially intact alluvial and wetland soil horizons between 15 and 24 feet below
the existing surface of the adjacent streets. These horizons are buried beneath deep deposits of
fill. In the opinion of JMA, these buried soils have the potential to included intact deposits
associated with the Native American occupation of the area. JMA recommends a program of
archeological monitoring during the excavation of the proposed shaft to determine whether intact
soil horizons are present.

I
I

I
The vicinity of Shaft 29B has experienced dramatic episodes of disturbance throughout its
history. In the opinion of JMA, the cumulative effect of each of these episodes (most significantly
construction of the eastbound exit ramps from the Holland Tunnel) preclude the possibility that
intact archeological deposits are present at the proposed location of Shaft 29B. No additional
archeological work is recommended for this location.I

I
I
I
I
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I 1.0 INTRODUCTION

I 1.0 INTRODUCTION

I 1.1 PURPOSE Al'ID GOALS OF THE INVESTIGATION

I John Milner Associates, Inc. (JMA) conducted a Phase lA archeological survey of three proposed
new shaft sites (25B, 28B, and 29B) located along the previously excavated South Leg of Stage 2
ofthe Manhattan portion of City Tunnel No.3. The Phase lA survey was conducted for the New
York City Department of Environmental Protection (DEP) under a subcontract with the Joint
Venture firm of Schiavone Construction Co. Inc, J.F. Shea Construction, Inc., Frontier-Kemper
Constructors, Inc.I

I The information and recommendations contained in this report are intended to assist the DEP in
complying with the requirements of the New York City Environmental Quality Review Act
(CEQR), and/or Section 14.09 of the New York State Parks, Recreation, and Historic
Preservation Law. It is JMA's understanding that no federal funds, permits, or approvals are
associated with the construction of the three shafts and that therefore Section 106 of the National
Historic Preservation Act (NHP A) is not applicable.

I
I

I

The purpose of the Phase IA investigation is to identify previously recorded archeological or
historic resources and assess the likelihood for there to be previously unrecorded archeological
resources within the area of potential effect associated with each of the three shaft sites. The
information contained in this report is intended to help assess whether or not construction and/or
operation of the shafts could potentially affect significant archeological resources. All research
and report preparation were conducted in accordance with the following:

I

I
• the New York City Landmarks Preservation Commission's Guidelines for

Archaeological Work in New York City;

• Section 3F of the New York City Environmental Quality Review Technical Manual; and

I • the New York Archaeological Council's Standards for Cultural Resources Investigations
and the Curation of Archaeological Collections recommended for use by the New York
State Office of Parks, Recreation, and Historic Preservation (OPRHP).

I 1.2 PROJECT DESCRIPTION AND LOCATION

I In 1954, New York City recognized the need for a third water tunnel to meet the growing demand
on the more than 150-year old water supply system. Planning for City Tunnel No.3 began in the
early 1960s and actual construction commenced nearly a decade later in 1970. City Tunnel No.3
is the largest capital construction project in New York City's history. The tunnel will eventually
span more than 60 miles and is expected to be complete in 2020.I

I

The three shaft locations discussed in this report are located along Stage 2 of Tunnel NO.3
(Figure 1). Stage 2 will provide water to the lower west side of Manhattan and sections of
Queens, Brooklyn and Staten Island. The nine-mile long Manhattan section begins at the Stage 1
valve chamber in Central Park and run south along the west side of Manhattan, east to the vicinity
of South Street Seaport and north along the east side of Manhattan to 34th Street.

I

I
I
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1.0 INTRODUCTION

Shaft site 25B (Figure 2) is located northwest ofthe intersection of Tenth Avenue and West 48th

Street, and occupies a portion of Lot 29 on Block 1077. Shaft site 28B (Figure 3) is located
northeast of the intersection of Hudson and West Houston Streets, and occupies a portion of Lot
45 on Block 581. Shaft site 29B (Figure 4) is located southeast of the intersection of Laight and
Hudson Streets, and occupies a portion of Block 213.

I
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I 2.0 ENVIRONMENTAL AND CULTURAL CONTEXTS

I 2.0 ENVIRONMENTAL AND CULTURAL CONTEXTS

I 2.1 ENVIRONMENTAL SETTING AND HISTORY

I
I

The bedrock geology of New York City consists of Manhattan schist, a hard metamorphic rock,
and Inwood dolomite that formed during the Archeozoic period (ca. 5,000 to 1,500 million years
ago). Erosion processes during the late Mesozoic period (ca. 220 to 70 million years ago) resulted
in the formation of many present features of the landscape, including incising the Hudson River·
and shaping the Palisades (Hornberger 1994: 14). During the last 20,000 years, both natural and
cultural processes have dramatically altered the contemporary surfacial geology and topography
of Manhattan.

I At the height of the Wisconsin glaciation, ca. 21,000 B.P. (Before Present), the New York
Metropolitan area was covered by ice. Around 18,000 B.P. global temperatures gradually warmed
and the glaciers began the slow process of melting and retreating northward. The Ronkonkoma
Moraine, an enormous deposit of mixed sands, silts, clays, and boulders deposited ca. 15,300
B.P., marks the final advance of the glaciers. The Ronkonkoma Moraine forms the southern side
of Long Island extending from Lake Success at the border of Queens and Nassau Counties to
Montauk Point (Snow 1980; Wolfe 1995:460). A few centuries later the retreating ice paused
again, depositing a second band of sediments identified as the Harbor Hill Moraine. The Harbor
Hill Moraine extends southwest across Queens from Little Neck Bay, across Brooklyn and Staten
Island and into New Jersey.

I
I
I
I

During the Pleistocene vast quantities of water were trapped as ice in the glaciers. As a result, sea
levels were considerably lower than at present and large tracts of the continental shelf were
exposed as dry land (Cantwell and Wall 2001:37; Snow 1980:105) .. At the height of the
glaciation, sea levels were at least 90 meters below their present level (Funk 1991 :52) and the
coast was located as much as 120 miles east of its current position (Cantwell and Wall 20001 :14).
The post-glacial environment supported a diversity of flora and fauna. Paleontological remains
recovered on Manhattan include the remains of mammoth, giant bison, saber-tooth tigers, giant
ground sloth, mastodon, and prehistoric horse (Wolfe 1995:461).

I
I
I

The retreat of the glaciers initiated a period of dramatic topographic and ecological change,
including a rapid rate of sea-level rise beginning ca. 14,000 B.P. By 6,000 years ago sea levels
were only about 9 meters below their current position, and continued to rise at a slower rate
reaching about 2 meters below present by 2,000 B.P. (Funk 1991:52). After 12,000 B.P., the
tundra environment gradually came to include more cold-adapted evergreen species. This
environment has been characterized as 'open park-like woodlands', constituted primarily of
spruce, pine, and later fir with a ground cover of lichens, and small quantities of deciduous
species such as oak and hornbeam. Palynological evidence indicates that vegetative and
corresponding faunal communities changed concurrently with the warming climate. A pine-birch-
adler forest complex was established by 9,000 B.P. and was followed by generally more
temperate deciduous forest complexes (Snow 1980: 114). These forests achieved an essentially
modem character, with corresponding faunal communities, by about 4,000 B.P. (Funk 1991:52).

I
I
I

In the past three centuries, the landscape of Manhattan has been dramatically altered by various
activities associated with the urban development of the island. Significant changes during this
time include the expansion of the island by filling shoreline areas and numerous episodes ofI

I 3
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I 2.0 ENVIRONMENTAL AND CULTURAL CONTEXTS

I excavation, grading, and filling various areas of Manhattan to facilitate construction of
residential, industrial, and commercial buildings and spaces (Cantwell and Wall 2001 :224-227).

I 2.2 PREHISTORIC (NATIVE AMERICAN) CULTURAL CONTEXT

I Evidence from known archeological sites reveals dramatic cultural changes occurred throughout
the long period of human occupation in coastal New York. Environmental changes and
technological innovations influenced subsistence practices and choices of settlement location of
prehistoric Native American groups. The availability and changing importance of ecological
resources affected the distribution of camp sites, special activity sites, and village locations across
the landscape. Settlement locations and cultural practices were also affected by increasing
exchange and social contact between Native American groups in the later prehistoric periods and
the influence of Europeans in the Contact and Colonial periods.

I
I

I

The prehistory of Eastern North America is commonly divided into three major temporal periods:
Paleo-Indian, Archaic, and Woodland. These periods are each characterized by distinctive
subsistence practices, social organization, settlement systems, and material culture. The definition
of these cultural systems and an explanation for changes in culture through time provide a
structure upon which archeological research questions can be framed. Archeologists continually
debate many details regarding chronology, adaptation, and culture change but a generally
accepted outline of regional prehistory is presented here.

I

I 2.2.1 THE PALED-INDIAN PERIOD, CA. 12,500 TO 10,000 B.P.

I

Based on radiocarbon age estimates of sites associated with Paleo-Indian fluted points, it appears
that human beings first occupied the northeastern United States about 13,000 B.P. (Levine 1990).
The distinctive lithic components of Paleo-Indian assemblages consist of long, fluted projectile
points and a variety of end scrapers, side scrapers, knives, gravers, and perforators (Fiedel 2000;
Funk 1976; Ritchie 1971). This tool-kit is superbly designed for hunting, butchering, and animal
processing activities. The association of fluted Clovis points with extinct megafauna such as
mammoth and mastodon at sites in the western and southern United States suggests that Paleo-
Indians were largely dependent on big game hunting for subsistence (Fiedel 2000). However.
there is no clear evidence for Paleo-Indians hunting Pleistocene fauna other than caribou in the
northeastern United States. Like historically documented hunters and gatherers, Paleo-Indian
subsistence patterns were likely very dependent on the collection of a variety of fruit and
vegetable resources (Funk 1976; Levine 1990; Ritchie 1980; Snow 1980:150). Paleo-Indian
peoples probably lived in small, mobile bands and their choice of settlement seems to have been
conditioned by access to upland forest resources, low-lying swamp areas, medium to large sized
drainages, and high-quality lithic sources (Fiedel 2000; Funk 1976).

I
I

I
I

I

Evidence for Paleo-Indian occupations in the New York City region comes from scattered surface
finds of fluted projectile points on Staten Island and Long Island. Artifacts recovered from the
Port Mobil Site on Staten Island include at least 21 fluted points and more than 120 stone tools.
The site is now located in a extensively disturbed oil-tank farm that in the early Holocene would
have been a high point of land overlooking the Arthur Kill (Cantwell and Wall 2001:41).
Fishermen have recovered a large number of mammoth and mastodon teeth from the continental
shelf, indicating that the exposed portions of the continental shelf were inhabitable in the early
post-glacial period (Snow 1980: 105). Archeologists assume that numerous Paleo-Indian and

I

I
I
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I
I

Early Archaic period sites in the New York City area were located off of the present coastline,
and were subsequently inundated by the post-glacial rise in sea levels (Funk 1991 :57; Cantwell
and Wall 2001:38).

2.2.2 THE ARCHAIC PERIOD, CA. 10,000 TO 2,700 B.P.

I

I

The Archaic Period subsumes a diverse group of hunting and gathering cultures that occupied
North America throughout the dramatic environmental changes of the early Holocene. Archaic
cultures in the Northeast are generally characterized as small, mobile social groups, and their sites
are usually small and lacking permanent structures, fortifications, extensive storage pits, and
elaborate mortuary remains (Ritchie 1980:32). Archaic settlement and subsistence practices in
southeastern New York were organized around seasonal movements between coastal and inland
riverine areas with a reliance on both woodland and aquatic resources (Tuck 1978).

I

I
The Early Archaic Period (ca. 10,000 to 8,000 B.P.) is poorly represented in the Northeast
generally (Snow 1980: 157), perhaps due to relatively unfavorable or inhospitable climactic
conditions during the period (Funk 1976). Very few Early Archaic sites have been excavated or
radiocarbon dated in the Northeast; as a result these sites are usually identified by the presence of
projectile points that resemble types found in better-documented, stratified sites in the
southeastern United States. Early Archaic sites are identified based on the presence of diagnostic
Kanawha, Le Croy, Stanly, Hardaway, and Palmer projectile points, in association with a variety
of scrapers, choppers, and ground stone woodworking tools (Ritchie and Funk 1971; Snow
1980:161-163).

I
I

I

The Middle Archaic (ca. 8,000 to 6,000 B.P.) is often characterized as a period of adaptation to
the emerging temperate climactic conditions of the Holocene, including the exploitation of a wide
variety of floral and faunal species similar to those of the modern era (Snow 1980; 182-183).
Middle Archaic sites in the Northeast are identified by diagnostic Neville, Stark, and Merrimack
projectile points. Several new technological innovations appeared during this period including
stone gouges and axes, large ground stone semi-lunar knives, notched net-sinkers and plummets,
and ground stone spear-thrower (or atatl) weights (Dincauze 1971; Snow 1980:184).

I

I The Late Archaic Period (ca. 6,000 to 3,000 B.P.) in southeastern New York is identified by the
presence of distinctive narrow stemmed projectile points (Tuck 1978). Local variants of this
tradition include Lamoka, Wading River, Sylvan Lake or Sylvan Stemmed, Taconic, and Bare
Island projectile points (Fiede1 1986; Ritchie 1971). The foraging economy of the Late Archaic
was based on the scheduled exploitation of specific seasonally available resources, including an
emphasis on marine resources as evident from large shell middens on coastal and riverine sites
(Funk 1991:54-55; Ritchie 1980; 142). The significantly greater numbers of sites in the area, the
larger size of some sites, and the diversification of exploited environments suggest that
substantial population growth occurred during this period.

I
I
I The Terminal Archaic (or Transitional Period, ca. 3,500 to 2,700 B.P.) is characterized by

technological innovations and subsistence practices that are often viewed as precursors to
developments that occurred in the subsequent Woodland Period. In southeastern New York,
distinctive Orient Fishtail projectile points serve as a diagnostic marker of this period, along with
carved steatite (or soapstone) vessels and elaborate mortuary practices (Ritchie 1971, 1980; Snow
1980:239-244 ).

I
I
I
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I
I

Archaic Period sites in New York City tend to be located along the East and Hudson Rivers, and
Archaic Period sites have been identified in Lower Manhattan, the Bronx, and on Ellis Island.
During the Archaic Period, sea levels were lower than present and many sites are located on
uplands adjacent to areas that would have been estuarine marsh but have been subsequently
inundated (Lenik 1992). Late Archaic occupations have been investigated in northern Manhattan
at the Tubby Hook and Inwood sites (Cantwell and Wall 200 1:57-58).I
2.2.3 THEWOODLANDPERfOD, CA. 3,OOOB.P. TO EUROPEAN CONTACT

I
I

The Woodland Period is often distinguished from earlier prehistoric periods by significant
changes in teclmology (notably the widespread production and use of ceramics), more intensive
subsistence practices (often including the domestication of plants), increasing trends towards
sedentism and larger settlements, and changes in social organization (Ritchie 1980: 179-180;
Versaggi 1999). Woodland sites are distinguished from earlier periods by the appearance of fired
clay ceramic vessels in the archeological record.

I

I

During the Early Woodland Period (ca. 2,700 to 2,000 B.P.) Native American groups continued
the hunting, gathering, and fishing practices of the Terminal Archaic, supplemented by an
increase in shellfish collecting as evidenced by large shell middens located on sites near the coast
or estuaries (Funk 1976; Snow 1980:283). The Early Woodland in New York State has
traditionally been identified by the presence of diagnostic Meadowood and Adena projectile
points (Ritchie 1971, 1980). The distribution of these points, and related evidence for elaborate
mortuary ceremonialism, within the state is generally restricted to central and western New York
(Ritchie 1980; Snow 1980:266; Tuck 1978). Many researchers have recently begun to question
whether Adena and Meadowood are appropriate diagnostics of the Early Woodland in the
Hudson Valley and southeastern New York, and argued that projectile point chronologies for the
Terminal Archaic and Early Woodland need to be reevaluated (Versaggi 1999). Rossville points
serve as another diagnostic marker of Early Woodland occupations in the region, and are usually
recovered in association with coastal shell middens. Vinette I pottery, a thick grit-tempered ware
decorated on interior and exterior surfaces with impressed cordage or fabrics, represents one of
the earliest ceramic traditions in the region (Ritchie 1980; Tuck 1978).

I
I

I
I The Middle Woodland Period (ca. 2,000 to 1,000 B.P.) in eastern New York is characterized by

changes in social and economic organization, including increasing trends towards sedentism and
long-distance exchange of smoking pipes and lithic materials. Diagnostic artifacts from the
Middle Woodland include Fox Creek stemmed and lanceolate projectile points, Jack's Reef
points, Greene points, and a variety of decorated pottery styles (Funk 1976; Kostiw 1995; Ritchie
1971; Snow 1980:276).

I
I

I

In southeastern New York, the Late Woodland Period (ca. 1,000 to 400 B.P.) is divided into the
Bowman's Brook and subsequent Clasons Point Phases. These cultures are known from large
village sites near tidal pools and small coves, often characterized by numerous pits for cooking,
storage, and the disposal of refuse (Ritchie 1980:269), as well as smaller activity sites. The Late
Woodland economy in coastal New York seems to have been primarily oriented to marine
resources, supplemented by horticulture and seasonal hunting and gathering (Ritchie 1980:268-
270). Diagnostic artifacts for the period include Levanna and Madison style points (Ritchie 1971)
and distinctive types of pottery including Bowman's Brook Incised and Stamped, East River Cord
Marked, Munsee Incised, Castle Creek Beaded, and Wickham Punctate and Incised (Ritchie
1980:270-272).

I
I

I
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I 2.0 ENVIRONMENTAL AND CULTURAL CONTEXTS

I

I

Sites with Middle and Late Woodland components are the most numerous types of sites identified
in New York City. Late Woodland settlements were dispersed throughout the city, at locales such
as Archery Range, Ward's Point, Washington Heights-Inwood, Clasons Point, Bowman's Brook,
and Aqueduct. Many of these locations continued to be occupied throughout the early period of
European Contact (Cantwell and Wall 2001: 114-116).

I

2.3 HISTORIC PERIOD CULTURAL CONTEXT

I In the Late Woodland and Early Contact Periods, the Lower Hudson Valley and coastal areas of
New York were inhabited by Munsee-speaking groups of the larger Lenape (or Delaware)
cultural group of Native Americans (Burrows and Wallace 1999; Cantwell and Wall 2001:120;
Goddard 1978; Snow 1980:96). The Munsee generally lived in multi-family longhouse structures
about 20 feet wide and up to 100 feet long. These houses were usually arranged as loose clusters
in hamlets as opposed to nucleated villages. In addition to speaking a similar dialect of the
Eastern Algonkian language, Munsee groups generally shared similar modes of subsistence,
settlement, social organization, and forms of material culture (Goddard 1978; Grumet 1995:26;
Snow 1980:97-99). In the early-seventeenth century, the fur trade served as the primary
motivation for Dutch colonization of the Lower Hudson Valley. Interactions with the Dutch and
participation in the fur trade resulted in rapid and dramatic changes in the economy, social
relations, and material culture of local Delaware groups (Burrows and Wallace 1999: 11-13;
Goddard 1978).

I
I
I
I

2.3.1 CONTACT AND COLONIAL PERIODS

I Contact Period settlements are recognized in the archeological record by small quantities of
European manufactured goods, such as metal kettles, tools, projectile points, ornamental brass
cones, glass beads, bottles, jugs, and cloth among larger quantities of Native American material
culture and refuse (Cantwell and Wall 2001:122-123). Within New York City, close to eighty
Lenape habitation sites have been documented, along with the locations of agricultural fields and
a network of trails that connected the individual settlements (Burrows and Wallace 1999:6). On
Manhattan, Late Woodland and Contact Period Native American settlements were mostly
clustered at the southern and northern ends of the island. These settlements were connected by a
trail (or network of trails) that ran along the upland spine of the island from Battery Park to
Inwood (Burrows and Wallace 1995:6; Hornberger 1994:17).

I
I
I
I

The government of Holland formally established the colony of New Netherlands in 1614,
claiming exclusive rights to trade on all lands between the Connecticut and Delaware Rivers. The
seat of government for this new colony was at New Amsterdam, a small Dutch fort located in
Lower Manhattan. In 1621 the charter for the colony was transferred to the Dutch West India
Company, an armed mercantile association formed to serve as the agents of Dutch colonialism in
the New World. Dutch colonists began to settle in increasing numbers at New Amsterdam in
1624 (Burrows and Wallace 1999: 19-21). Throughout the New Amsterdam colony, the growth of
the European population and encroachment upon Native American lands lead to increasing
tensions between the two groups. The introduction of European diseases in the early-seventeenth
century resulted in the decimation of Native American populations. These losses were
compounded by casualties in wars both among Native groups and with the colonists (Brasser
1978; Goddard 1978).

I
I
I
I
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I 2.0 ENVIRONMENTAL AND CULTURAL CONTEXTS

I

I

The Dutch West India Company surrendered the New Netherlands colony to the English in 1664.
Throughout the seventeenth and eighteenth centuries, urban development and settlement
expansion was largely confined to Lower Manhattan (Burrows and Wallace 1999:206;
Hornberger 1994:41-47). Those areas in Manhattan north of Houston Street were primarily
occupied by rural farms and remained sparsely settled into the early-nineteenth century
(Hornberger 1994:69; Winslow 1995:538).

I

I 2.3.2 THE NINETEENTH AND TWENTIETH CENTURiES

I
Proposed Shafts 25B, 28B, and 29B are located near the west (Hudson River) shoreline of
Manhattan in the neighborhoods of Clinton (Hell's Kitchen), Greenwich Village, and Tribeca.
Each of these neighborhoods experienced different phases of residential and commercial
development as the city spread northward during the nineteenth century. In the eighteenth and
nineteenth centuries, the coastline and landscape of the West Side was extensively altered by
episodes of filling and pier construction (HeI 1983: 101-102,262). Eleventh Avenue (north of 23m

Street) marked the western shoreline of Manhattan until the 1870s. The present shoreline, and all
areas west of Eleventh Avenue consist of "made land" that has been formed by filling and
grading activities in the late-nineteenth and twentieth centuries (Cantwell and Wa112001:224).

I
I
I

The neighborhood now known as Tribeca was part of a large land grant made by Queen Anne to
Trinity Church in 1705. Through the end of the eighteenth century, this area was part of the
Lipsenard Meadows - a broad tract of salt marsh and pasture located where the Kalch Hoek (i.e.,
the western outlet of the Collect Pond, now Canal Street) drained into the Hudson River (Hill and
Waring 1879; Gold 1995). Trinity Church sponsored much of the early land filling in the area,
and by the 1820s the former marshland was a fashionable and wealthy residential district.
Proximity to the Hudson River and the construction of railroads and other infrastructure along the
West Side encouraged the gradual transformation of the neighborhood to a commercial district.

I
I
I

Greenwich Village has historically maintained a unique character distinct from the rest of the
city. During the seventeenth and eighteenth centuries, Dutch (and later English) colonists and
freed black slaves established farms in this rural area. Greenwich Village retained its pastoral,
suburban character through the early part of the nineteenth century. Outbreaks of epidemic
diseases in the city resulted in mass emigrations to the Village, which fueled development.
Between the 1820s and 1840s, speculators subdivided larger farms, rerouted the Minetta Brook,
filled swamps, and leveled hills to construct blocks of row houses (Ramirez 1995). Throughout
the nineteenth century, the western portion of the neighborhood adjacent to the Hudson River was
largely a commercial district populated by breweries, warehouses, coal yards, and lumberyards.

I
I

I

Hell's Kitchen was not intensely developed until after the 1851, when the New York Central &
Hudson River Railroad (NYCHRR) was constructed along present-day Eleventh Avenue
(Burrows and Wallace 1999:655). The neighborhood developed as an industrial area with rail
yards, factories, warehouses, lumberyards, slaughterhouses, and gas works as well as residential
tenements housing a growing impoverished immigrant population (Burrows and Wallace
1999:991; Winslow 1995). The Irish were the largest ethnic group in the neighborhood, along
with Scots, Germans and African-Americans.

I

I
I
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I

More detailed historical background information related to these neighborhoods is presented
within the results of historical research associated with each of the proposed shaft sites (see
Section 4).

I
I
I
I
I
I
I
I
I
I
I
I
I
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I 3.0 RESEARCH METHODS

I Primary and secondary sources were examined in order to document the environmental setting
and history of the area, develop historic contexts for understanding potential cultural resources at
each proposed shaft site, and assess the likelihood for each proposed shaft site to contain
archeological resources. These sources included both written and cartographic documents relating
to the past and present environmental conditions and human occupation of the region.I

I 3.1 PREIDSTORIC SENSITIVITY STUDY

I

In the early-twentieth-century, archeologists recorded the former locations of Native American
sites in New York City (e.g., Bolton 1934; Skinner 1920). It was recognized at the time that many
of these sites were being (or would be) destroyed by urban development and construction
activities. These early references provide the best documentation of Native American settlements
in Manhattan. Contemporary archeologists working in New York typically assume that historic
and modem development, construction, and urban landscaping activities have destroyed any
prehistoric sites that may have been located in the areas they investigate (Lenik 1992:20). Of the
17 major archeological data recovery projects undertaken in Manhattan in the 1980s, prehistoric
materials were recovered during only four of these projects. For example, excavations at the
seventeenth-century Augustine Heerman Warehouse on the East River (Grossman 1985, cited in
Lenik 1992:22-24) recovered a large assemblage of Native American objects and Dutch trade
goods dating to the Contact Period. In each case where archeologists identified Native American
materials at these sites, all materials recovered were isolated finds recovered from areas of
historic landfill or other disturbed contexts (Lenik 1992:24).

I
I
I
I

Sources and repositories reviewed by JMA to investigate the prehistoric archeological potential of
the proposed shaft sites included:

I • The site files of the New York State Museum (NYSM);
• The site files of the NYS Office of Parks, Recreation and Historic Preservation (OPRHP);
• The archeological reports bibliography of the New York City Landmarks Preservation

Commission (NYC LPC 2003);
• Early-twentieth-century references concerning the archeology of New York City (e.g.,

Beauchamp 1900; Bolton 1920, 1922, 1934; Parker 1920; Skinner 1915, 1920);
• Previous cultural resources reports from other projects in the vicinity (e.g., BAA 1990; Her

1983; HPI/LBG 2004; JMA 2001);
• And, regional syntheses of prehistory (e.g., Cantwell and Wall 2001; Funk 1976; Ritchie

1980; Snow 1980).

I
I
I
I

For each of the proposed shaft sites, JMA reviewed the available information concerning
previously recorded Native American archeological sites in the vicinity, and examined
nineteenth-century maps (e.g., Colton 1836; Viele 1865) that depict the pre-development
topography of Manhattan. The 1865 Viele Sanitary & Topographical Map of the City and island
of New York was drawn to identify former watercourses and wetlands to assist in planning sewer
and sanitary facilities (Stokes 1918:777-778); accordingly, the map presents a detailed
reconstruction of the pre-development topography and landscape.

I
I
I

Based on these sources, JMA evaluated the potential for Native American archeological sites to
have once existed at each of the proposed shaft sites. This baseline potential was then re-
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I 3.0 RESEARCH METHODS

I
I

evaluated based on evidence for the extent of construction-related disturbance at each shaft site.
Evidence for previous disturbance included both the results of historical and cartographic
research that provided a record for construction episodes at each proposed shaft sites as well as a
review of geo-technical boring logs prepared for the Project (Appendix A).

I 3.2 HISTORICAL RESEARCH

The goals of historical research conducted for each of the proposed shaft sites were to:

I

I

• Identify previous uses of each property;
• Document the size, location, construction date, descriptive characteristics, and demolition

date of structures or other features that previously occupied the proposed shaft sites;
• Evaluate the likelihood that potentially informative archeological features associated with

previous use and/or occupation of the lot may be present;
• And, evaluate the likelihood that potential archeological features may have remained

undisturbed during nineteenth-and-twentieth-century episodes of construction, renovation,
and/or demolition that have occurred at each shaft location.

I

I
I

For New York City, there is a wealth of cartographic and archival information detailing the
development and occupation of blocks and lots throughout Manhattan. Archival sources and
repositories that were examined for the project included:

I
• The New York Public Library, Maps Division and Local History and Genealogy Division;
• The City of New York Department of Records, Municipal Archives (DaR);
• The City of New York Department of Buildings (DaB);
• The City of New York Office of the City Register (OCR);
• The City of New York Department of Environmental Protection, Bureau of Sewer and Water

Operations (DEP);
• The Library of Congress Geography and Maps Division;I

I

More detailed research concerning the occupants of the lots, including Census and Directory
reviews, was conducted as a second phase of research after the potential for archeological
deposits to be present at each shaft location was established. Occupancy for each lot was only
researched if a finite period could be established from when associated archeological deposits
were likely to be present.

I

I
I
I
I
I
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4.0 RESULTS

4.1 SHAFT 25B (BLOCK 1077, LOT 29)

I

Proposed Shaft 25B is located on Block 1077, Lot 29. Lot 29 fronts on Tenth Avenue (to the east)
between 48th and 49th Streets, and is bounded by the Pennsylvania Central Railroad right-of-way
to the west. Contemporary Lot 29 includes ten (10) Historical Lots, which are identified as lot
numbers 28-37 in municipal records and on historical atlases (e.g., Robinson 1885). City records
also identify the property as 705~719 Tenth Avenue and 507-513 West 48th Street (NYC DOB
n.d., 2005; NYC OCR n.d., 2005). Within Lot 29, the proposed Shaft 25B is located in the
southeast portion of the lot at the corner of Tenth Avenue and West 48th Street. Project plans
depict the limits of disturbance associated with Shaft 25B (Figure 2) as an area extending 50 feet
west (into the lot) from Tenth Avenue and 60 feet north from West 48th Street. The proposed shaft
location falls within Historical Lots 29 and 30, and the southern portion of Historic Lot 31.

I
I
I
I
I
I
I

Lot 29 is currently an asphalt-paved, vacant lot (Plates 1-4). A chain link fence defines the
southern, northern, and western perimeters of the property. The surface of the lot slopes gently to
the northwest, which likely reflects the original topography of the area. The former Penn Central
Railroad tracks (currently used by Amtrak) are located in a depressed open-cut located
immediately west of the lot.

4.1.1 PREHISTORIC ARCHEOLOGICAL POTENTIAL, SHAFT 25B

Prior to the arrival of the Europeans, the vicinity of Shaft 25B area would have been an attractive
locale for Native American occupation or resource-procurement activities. The 1865 Viele
(Figure 5) and 1836 Colton (Figure 6) topographic maps depict the pre-development landscape in
the vicinity of Block 1077 as a highland ridge with bedrock outcrops overlooking streams and
broad, level areas descending to the Hudson. This type of setting would have attracted Native
American people due to the proximity of streams and wetlands for hunting and fishing purposes.
The level areas descending to the Hudson may have also been utilized for crop cultivation. The
1836 Colton map (Figure 6) depicts the area as open fields, orchards, hills and larger farms, with
numerous small springs and tributaries that flow both north and south from the vicinity of Block
1077.

I
I
I,
I
I
I

JMA did not identify any previously recorded Native American sites located in or near the
proposed location of Shaft 25B. The nearest recorded archeological site is NYSM 4061, which is
described as "traces of occupation" extending between (approximately) 42"d and 72nd Streets on
the East Side (Harlem River shoreline) of Manhattan. Early-twentieth-century archeologists
documented many more prehistoric archeological sites along the northern tip of the island, in the
vicinity of Inwood. Previously recorded sites in this area include small campsites, shell middens,
rockshelters, and burial grounds (Beachamp 1900:107; Bolton 1934:134-135; Parker 1922:626-
628). Many of these sites are recorded in the OPRHP files as Sites A061.01.0114, A061.01.0116,
A061.01.0117, A061.01.0119, A061.01.0121, A061.01.0123, A061.01.0532, A061.01.0533, and
A061.01.0536. Other sites were recorded to the northeast along the Harlem River, including
numerous shell middens and small campsites (Beachamp 1900:107; Bolton 1934:134; Parker
1922:626). .

Geo-technical borings conducted in association with the Project (Appendix A) provide
information concerning current subsurface soil stratigraphy at the proposed location of Shaft 25B.
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Five borings were excavated at Shaft 25B; three of which were taken in the western portion of the
proposed shaft site and two of which were taken within (or adjacentto the curb of) Tenth Avenue.
All boring samples taken within the proposed shaft location encountered bedrock within 5 feet of
the existing ground surface. Boring W48 St-W (located at the eastern edge of Lot 29, north of the
proposed shaft site) documented fill material with brick, sand, and concrete (interpreted as
building demolition and basement fill) to a depth of 11.3 feet underlain by bedrock. The results of
the geo-technical investigation confirm the historical topography depicted for this location on the
1865 Viele map (Figure 5), which shows the pre-development landscape in this vicinity as hilly
uplands with bedrock outcrops.

4.1.2 LOT HISTORY, SHAFT 25B

I
I
I
I
I
I
I

Block 1077 is located within one of the numerous speculative real estate holdings acquired by
John Jacob Astor during the early-nineteenth century (NYC DOR 1917); this property is
variously referred to as the Eden Farm tract or Astor-Cutting tract. Astor significantly increased
his family's wealth by buying farmland and waterlots at low prices and holding onto the
properties until the city's expansion extended into formerly rural or idle areas (Anon. 1930;
Hornberger 1994:66; Weiss 1995). Block 1077 was originally part of the Wolfert Webbers Upper
Farm (ca. 1690s), and was included within Lots 1 and 3 of that property deeded to MedcefEden
in 1784 (NYC DOR 1917; Stokes 1928:171). The Eden Farm included the area between 42nd and
461h Street along Bloomingdale Road (Broadway) and the tract extending northwest to the
Hudson River. Astor acquired this tract for $25,000 in 1803 by obtaining a one-third interest in an
outstanding mortgage and foreclosing on the property (Anon. 1930; exploreNYC 2000).

Prior to the extension of the street grid in the early-nineteenth century, the nearest local
thoroughfare was "Verdant Lane" (also called Feitner 's Lane), which ran on a northwesterly
course from Bloomingdale Road (later Broadway) and crossed Tenth Avenue along the northern
border of Block 1077 - close to the present course of 49th Street (Stokes 1918:Plate 176,
1928:1011; Colton 1836)(Figure 6). The 1836 Colton map (Figure 6) depicts two structures
located on the north side of Verdant Lane within the northern portion of Block 1077, Lot 29. The
1852 Dripps map (Figure 7) also depicts these two structures, but places the westernmost of the
two structures further to the northwest, outside of the Astor property (and outside of Block 1077)
and within the adjacent estate (the Frances Hendricks Tract, see below) to the northwest. The
easternmost structure was located within the Astor-Cutting tract, in the northwestern comer of
Lot 29 immediately south of the current course of 49th Street and immediately west of Tenth
Avenue. According to the 1852 Dripps survey, this early-nineteenth-century building was located
approximately 150 feet north of the proposed location for Shaft 25B (Figure 7).

I
I
I
I
I
I

The 1836 Colton (Figure 6) and 1852 Dripps (Figure 7) maps also depict a large fann or estate
located on the north side of Verdant Lane, immediately west of Tenth Avenue and north of Block
1077. This estate was located within the Frances Hendricks property, deeded by Astor to John
Wilkes and subsequently bought by Harman Hendricks ca. 1819. Hendricks passed away in 1838,
leaving the property to his widows and children (NYC DOR 1917). The estate depicted on the
Colton and Dripps surveys is likely the former Hendricks residence; and the westernmost
structure described in the preceding paragraph was likely the gatehouse or servants quarters
associated with the estate.

The Hendricks estate was demolished during the 1860s or 1870s (Figures 8~9) and subdivided
into smaller lots as the Common Council's grid plan for development replaced the earlier layout
____________________________ 13
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of rural roads such as Verdant Lane. During the 18605, William Backhouse Astor developed most
of the lots within the Astor-Cutting Tract. While tenements populated most of Hell's Kitchen,
Astor constructed brownstone townhouses in an attempt to create more refined areas within the
neighborhood ~ examples of which survive at 412-414 West 47th Street (exploreNYC 2000).

I
I
I
I
I
I
I

Bureau of Sewer and Water records indicate that sewers were installed in the streets adjacent to
Block 1077, Lot 29 in 1861 (NYC DEP n.d.), although the eastern portion of Block 1077
remained undeveloped until the 1880s (Dripps 1852; Bromley 1879; Galt & Hoy 1879)(Figures 7
and 8). The 1885 Robinson atlas (Figure 9) shows the subdivision of Historic Lots 28-37 within
Block 1077 and depicts the structures built on each of these lots. These buildings that fronted
along Tenth Avenue (Historic Lots 29-36) extended 50 feet in depth within lOO-foot-deep lots.
These structures are also depicted on the 1890 Sanborn and 1891 Bromley maps (Figure 10),
which indicate that all of these structures were five-story, brick tenement buildings occupied by
both stores (typically on the first floor) and apartments (on the upper floors). The 1890 NYC
Police Census documents multiple households at each of these addresses; for instance, at least six
families are listed for 581 West 48th Street (also 705 Tenth Avenue, or Historic Lot 29). The 1911
Sanborn atlas indicates that a "confec'y" (confectionary) occupied Lot 32, a Dryer and Cleaner
occupied Lot 33, and a roofer occupied Lot 35. No structures or additions are depicted within the
rear half of these lots through 1911.

The 1930 Sanborn atlas (Figure 11) depicts a single-story addition off the rear (west) wall 0[705
Tenth Avenue (Historic Lot 29); the addition extended 50 feet to fill the entire rear portion of the
lot. The rear yards ofthe other seven structures fronting on Tenth.Avenue remained undeveloped.
However, the rear yard of 719 Tenth Avenue (Historic Lot 36) was in use as a parking lot. The
single-story addition in Historic Lot 29 is depicted in the ca. 1940 tax assessment photographs for
Block 1077 and appears to have housed an unidentified commercial enterprise fronting on West
48th Street (NYC DOR 1940). The ca. 1940 photographs also identify storefronts along Tenth
Avenue including a chemist (Historic Lot 29), butcheribakery/grocery (Historic Lot 30), and
"U.S. Tires" (Historic Lot 31).

I
I
I
I
I
I

The 1930 atlas also defines the right-of-way for the Penn Central Railroad through the middle of
the block. The eight structures located within the right-of-way (Historic Lots 24-27 and 38--41)
were subsequently demolished. The 1951 Sanborn atlas (Figure 12) indicates that the structures
on Historic Lots 30-36 were demolished by this time, but that the tenement on Historic Lot 29
(including the single-story rear addition) was still standing. According to Department of
Buildings records, this building was also demolished by 1961. Certificates of Occupancy (NYC
DOB 2005) issued for Lot 29 indicate that the lot was occupied by a parking lot with single-story
attendant's booth (ca. 1961, 1971) and a gasoline service station and carwash (with buried
gasoline tanks) at 707 Tenth Avenue (ca. 1962).

4.2 SHAFT28B (BLOCK581, LOT 45)

Proposed Shaft 28B is located within Lot 45 in the southwest comer of Block 581. Lot 45 fronts
on Hudson Street (to the west) and extends the full block between West Houston Street (to the
south) to Clarkson Street (to the north). A school defines the western perimeter of the property.
Contemporary Lot 45 includes nine (9) Historical Lots, which are identified as lot numbers 45-52
and 83 in municipal records. These lot numbers correspond to 388-402 Hudson Street, 262 West
Houston Street, and 22 Clarkson Street (NYC DOB n.d., 2005; NYC OCR n.d., 2005). Within
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Lot 45, the proposed Shaft 28B is located in the southwest portion of the lot at the comer of
Hudson and West Houston Streets. Project plans depict the limits of excavation associated with
Shaft 28B (Figure 3) as an area extending 75 feet east from Hudson Street and 55 feet north from
West Houston Street. Block 81, Lot 45 is currently a paved, level, vacant parking lot surrounded
by a chain link fence (Plates 5--6).

I 4.2.1 PREHISTORIC ARCHEOLOGICAL POTENTIAL, SHAFT 28B

I The 1865 Viele map (Figure 13) depicts the pre-development landscape and topography in the
vicinity of proposed Shaft 28B. Block 581 occupies what was once the top of a bluff located
adjacent to and overlooking (to the south) the Minetta Brook and associated wetlands:

I ... between Charlton and West Houston Streets, lay a small, swampy tract, through which the
'Manetta Water' flowed to its outlet in the Hudson, Until demoralized by this near approach to the
slothful stream in the marshy valley below, the brook was a brisk little affair, hurrying along in its
well-defined channel, apparently as full of business as it was certainly full of trout ... Indian, Dutch,
and English boys caught them, and so did American boys who had the good ~ or bad luck to be
born in the last century (Hill and Waring 1897:228).I

I This location would likely have been very attractive to Native American people because of the
abundant natural resources in the immediate vicinity. The area would have been ideally suited for
many economic activities including fishing in the Minetta Brook, collecting clams and oysters
from the Hudson River estuaries, and planting food and tobacco crops within the fertile
floodplain soils. Early-twentieth-century archeologists reported a Native American village site
located in what is now Greenwich Village known as Sapokanikan (OPRHP Site A06 1.01.0502).
Native Americans used this area for fishing, planting fields of crops and tobacco, and a landing
place for canoes bringing goods over from New Jersey (Bolton 1920:240, 1922, 1934:133;
Burrows and Wallace 1999:6; Skinner 1915:51). An important trail ran northeast from this area to
Hell's Gate Bay.

I
I
I
I

Geo-technical borings taken at the proposed location of Shaft 28B (Appendix A) provide
information concerning subsurface soil stratigraphy at this location. Eleven borings were
excavated in the vicinity of Shaft 28B; all of these borings were taken in the adjacent roadbeds of
Hudson and West Houston Street, and therefore depict subsurface conditions in the areas
immediately adjacent to (but not within) Lot 45. Eight of the boring logs record the presence of
disturbed fill materials to depths between 15 and 19 feet underlain by glacial till. In three of the
boring logs (27B-A, Houston-A, and soil testing well 28B-GEO-OS), samples recovered from
between 15 and 24 feet below the existing surface included peat and organic deposits or lenses in
association with moist to wet fine silt to medium and coarse sands. These samples may indicate
the presence of intact Holocene alluvial deposits associated with the Minetta Brook and adjacent
wetlands, which may represent intact land surfaces in an area sensitive for prehistoric
archeological remains.

I
I
I JMA was contacted on January 12, 2005 to conduct monitoring at the proposed site of Shaft 28B.

On January 13, 2005 JMA personnel monitored the excavation of a trench and the installation of
shoring along the eastern perimeter of the limits of excavation for Shaft 28B. The shoring trench
was excavated to variable depths between 4 and 9 feet below the ground surface; JMA observed
sections of basement walls (with footings at approximately 9 feet below ground) within the
trench. All soils observed within the trench consisted of demolition debris with brick fragments,

I
I
I
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timbers, concrete, and asphalt fragments. These field observations confirm the depth of fill and
debris reported in the logs for borings taken in the adjacent roadways (see above; Appendix A).

4.2.2 LOT HiSTORY, SHAFT 28B

Hudson Street was extended north to Hamersley Street (now West Houston Street) in 1815
(Stokes 1928: 1003). The 1836 Colton map indicates that Block 581 was developed soon after;
however, the Colton map does not depict individual structures within the urbanized portions of
the city. The 1852 Dripps survey (Figure 14) depicts the early layout oflots and structures within
Block 581. In 1852, the proposed location of Shaft 28B was occupied by three small buildings in
shallow (approximately 60-foot-deep) lots that fronted on Hudson Street and two small buildings
also built within irregular, undersized lots that fronted on Hamersley (West Houston) Street. All
five of these structures had vacant rear lots or backyard areas. Municipal sewers were installed in
the adjacent streets in 1854 (NYC DEP n.d.). In the absence of later development and
disturbances, it is very likely that historic shaft features (such as privies and cisterns) would have
been located within the backyards associated with these five early-nineteenth-century structures.

1
1
1
I

By the end of the 1870s, the smaller structures built within undersized, irregular lots that were
depicted on the 1852 survey (Figure 14) within the proposed location of Shaft 28B were
demolished and replaced with a single, five-story commercial structure (Bromley 1879, 1891;
Galt & Hoy 1879; Robinson 1885; Figures 15-17). The late-nineteenth-century maps identify the
proposed location of Shaft 28B as Historic Lot 1345, although twentieth-century municipal
records refer to Historical Lot 45. Regardless, the five-story building occupied almost the entirety
(excluding a narrow alley in the northeast portion) of the consolidated lot that measured
approximately 75 feet along Hudson Street by 100 feet along West Houston. The large
commercial building is labeled as having been used for "Storage" (Bromley 1891; Figure 17).
The] 895, 1904, and 1921 Sanborn atlases (Figure 18) indicate that the building was a single,
five-story, brick structure that may have had separate street entrances at 388, 390, and 392
Hudson Street. 392 Hudson Street is identified as housing a "stock of carpets" on the 1904
Sanborn atlas (Figure 18), although it is unclear whether this function applies to the entire
building.

1

Department of Buildings records include a demolition permit for Block 581, Lot 45 from 1938
(NYC DOB n.d.). A 1941 Certificate of Occupancy indicates that Lot 45 (including Historical
Lots 45,48-52, and 83) was in use as a parking lot (NYC DOB 2005). The 1951 Sanborn atlas
(Figure 19) depicts Lot 45 as a vacant lot and documents the presence of the adjacent school. A
1960 Certificate of Occupancy documents the lot's continued use for parking and indicates the
presence of a small shed for an attendant (NYC DOB 2005).

1
1
I
I
I

Throughout the nineteenth century, historical maps depict the presence of the Trinity Church
Cemetery (later St. John's Cemetery) located on the block immediately north of Block 581
(Colton 1836; Dripps 1852; Bromley 1879,1891; Galt & Hoy 1879; Robinson 1885; Figures 14-
17). The cemetery was in use by Trinity Church parishes between 1799 and 1851. whose records
indicate that approximately 10,000 people were buried within this one-acre cemetery. In the
1890s the City of New York annexed the cemetery for use as a park and playground; however,
available records indicate that the bodies were not removed and that the graveyard was buried
beneath several feet of fill (Inskeep 2000: 159). The former cemetery is depicted on historical
maps after 1895 as Hudson Park (Sanborn 1895, 1904, 1921, 1951; Figures 18-19).
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4.0 RESULTS

4.3 SHAFT 29B (BLOCK 213, LOT 1)

Proposed Shaft 29B is located on Block 213, Lot 1. Block 213 is bounded by Hudson Street
(west), Laight Street (north), Varick Street (east), and Ericsson Place (south). Lot 1 occupies the
entirety of the block, and is identified as 21 Laight Street in city government records (NYC DOB.
2005; NYC OCR 2005). Block 213 has always been a single property and was never subdivided
into separate parcels. Certificates of Occupancy from the mid-twentieth century variously
designate the property as 21 and 23 Laight Street, or 61, 67, and 69 Varick Street - however, all
of these street addresses refer to the same, single property (NYC DOB 2005). Proposed Shaft 29B
is located at the northwest corner of the block, approximately 41 feet south of the intersection of
Hudson and Laight Streets. The limits of excavation associated with the shaft extend
approximately 80 feet (north-to-south) along Hudson Street and 30 feet east into the lot (Figure
4). The proposed location for Shaft 29B is currently a traffic island bordering the circle of ramps
at the exit of the Holland Tunnel (Plates 7-8).

4.3.1 PREHISTORIC ARCHEOLOGICAL POTENTIAL. SHAFT 29B

Prior to the urban development of the area, the site of proposed Shaft 29B was within the
Lipsenard Meadows - a broad tract of salt marsh and pasture located where the Kalch Hoek (i.e.,
the western outlet of the Collect Pond, now Canal Street) drained into the Hudson River (Hill and
Waring 1879). The 1865 Viele topographic map (Figure 20) depicts the original extent of the
marshland that stretched along Canal Street and from West Broadway to the Hudson between
Duane and Broome Streets. Historical accounts describe the pre-development landscape in the
vicinity of Block 213:

A less attractive location could hardly have been found. It was at the junction of the West
Broadway and the Canal Street swamps, and the outlook was over a dreary waste of rushes and
brambles, unshaded by a single large tree ... (Hill and Waring 1879:222).

The nearest previously recorded Native American site in the vicinity of Shaft 29B is Shell Point
(NYSM Site 4059), described as a village site located on a small upland overlooking a pond (the
Collect Pond) near Canal Street (Beauchamp 1900: 107; Parker 1922:630). The site was located
farther inland in the vicinity of Broadway. Early-twentieth-century archeologists recorded
numerous other habitation and shell midden sites that once existed in Lower Manhattan. These
sites include shell mounds on the southern tip of the island (OPRHP Site A061.0 1.0508), and the
village of Werpoes (OPRHP Site A061.01.0507) in the vicinity of Elm, Duane, and Worth
Streets. The Native American name of the area was preserved in a 1651 Dutch land grant that
referred to "the land called Werpoes" which included approximately 50 acres in Lower
Manhattan. Another Contact Period village known as Rechtanck (A061.01.0509) was located at
Corlears Hook and was the site of a Dutch massacre of Native Americans in 1643 (Bolton
1934: 133).

Geo-technical borings taken at the proposed location of Shaft 29B provide information
concerning subsurface soil stratigraphy at this location. All of the thirteen samples taken within or
in the vicinity of proposed Shaft 29B document deposits of disturbed soils and fill associated with
previous episodes of construction and demolition. The profiles recorded within the soil borings in
this area consist of 10 to 15 feet of fill and demolition debris material overlying glacial drift or till
material. For instance, boring log 25M (Appendix A) records the presence of modified glacial
drift material probably used as artificial fill to depths of approximately 17 feet underlain by
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PHASE lA ARCHEOLOGICAL SENSITIVITY STUDY
NYCDEP WATER TUNNEL#3, SHAFfS 25B, 28B, AND 29B
NEW YORK, NEW YORK



I 4.0 RESULTS

I
I

glacial lakebed sediments. Soils that included identifiable traces of the pre-development
marshlands in this area are not apparent in the boring logs.

4.3.2 LOT HiSTORY, SHAFT 29B

I In the early-nineteenth century, Trinity Church built St. John's Chapel (ca. 1807) on the east side
of Varick Street and invested in additional development in the area, which entailed filling and
grading many of the adjacent marsh areas, including Block 213:

I Having completed the chapel, the Vestry of Trinity turned their attention to the neighborhood, and
laid out as a park the whole block bounded by Varick, Beach, Hudson, and Laight Streets, which
was called Hudson Square or St. John's Park. It was carefully graded, planted, and fenced in (Hill
and Waring 1879:222).I

During the early-nineteenth century, Hudson Square/St. John's Park occupied Block 213 (Colton
1836; Dripps 1852; Viele 1865; Gold 1995; Stokes 1918:Plate 106-a; Figures 20~23). Hudson
Square was a private park leased and maintained by the owners of the elegant brick row houses
that faced the park. Historical accounts indicate that the square and immediately surrounding
neighborhood were very fashionable in the early-to-mid-nineteenth century:

I
I
I

'Old Cisco', a former slave, who was made {Hudson Square's] keeper, cared for it with such
fidelity that the locality soon became one of the most attractive parts of the city. Substantial brick
houses arose around it, and the value of property in the vicinity rapidly increased ... The gates of
the Park were kept locked, to prevent the intrusion of strangers, but each resident of the square had
his own key, and enjoyed its privileges with certainty that he would meet no objectionable person
inside its limits (Hill and Waring 1879:222-223).

I Dr. Dix describes Hudson Square at that time as one of the finest, if not the finest, in the city. It
contained specimens of almost every American tree, with others of foreign sorts; and Dr. Francis,
in 1857, said that the variety of trees there was greater than on any other ground of equal size in the
known world (Stokes 1918: 609).I

I
Numerous other public squares and parks in Manhattan were previously used as burial grounds
in the nineteenth-century (e.g. Washington Square, Bryant Park). Concern over the possibility
of burials within Block 213 was perhaps heightened due to the association of the park with the
early-nineteenth-century St. John's Chapel. JMA reviewed historical accounts and indices of
New York cemeteries (e.g., Inskeep 2000; Stokes 1918). None of the records, maps, or
secondary sources reviewed by JMA indicates that Hudson Square/St. John's Park (Block 213)
was ever used as a burial ground. There are burials located at the "other" Hudson Park,
coincidentally also referred to as St. John's Cemetery, located on Hudson and Clarkson Streets
one block north of the proposed site for Shaft 28B (Inskeep 2000:159-160).

I
I
I

The neighborhood surrounding Hudson Square became increasingly commercial in character
through the middle of the nineteenth century. After 1840, five- and six-story commercial
buildings constructed with marble, sandstone, and cast iron facades came to dominate the
neighborhood (Gold 1995). In the 1860s, Hudson Square was demolished in association with
the construction of a railroad freight depot. According to historical accounts, this act seems to .
have finalized the transformation of the neighborhood:I

I The further history of that beautiful spot was a melancholy one. As time passed on and the
character of the neighborhood changed, the owners of the property fronting on the Park were filled
with the usual desire to sell for business purposes ... Then followed a shocking scene: the felling of

I
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the trees, the uprooting and upturning of the whole place, and the erection of an unsightly and vast
freight depot, covering the whole extent of the square. And so before the rolling car of the
Business-Juggernaut, the grace and beauty passed away forever (Stokes 1918:609).

I
Facing this park lived the families of Alexander Hamilton, General Schuyler and General Morton,
the Aymars, Drakes, Coits, Delafietds, and others of equal fame; and here lived many of their
descendants until the Hudson River Railroad Company tore down the protecting fence, invaded the
sacred precincts with axe and shovel, and blotted SI. John's Park out of existence with four acres of
freight station. Fashion fled precipitately (Hill and Waring 1879:223).

I The New York Central & Hudson River Railroad (NYCHRR) constructed a freight depot on the
former site of St. John's Park in 1867 (Stokes 1918:975). The NYCHRR depot is depicted on an
1879 "bird's eye" perspective map of Manhattan (Galt & Hoy 1879; Figure 24). This drawing
depicts the freight depot as a large, three-story building that occupies all of Block 213, with a
central, vacant courtyard. The same size and shape ofthe depot is depicted on the 1885 Robinson,
1891 Bromley, and the 1894, 1904, and 1922 Sanborn maps of Manhattan (Figures 25-28a).I

I

I

The 1894 Sanborn atlas identifies the NYCHRR depot as a three-story "building of superior
construction", and includes an inset detail of the building's storage cellars, which encompassed
the complete area of Block 213 (Figure 27). The 1905 and 1922 Sanborn maps provide additional
detail. These maps show the arrangement of rail tracks and raised platforms on the first floor
(street level) of the building (Figure 28). A detail plate of the structure (Figure 28) indicates that
the basement of the building was 8.5 feet high, accessible only by elevator, with floors of
planking overlying brick (Sanborn 1922). Department of Buildings records indicate that the
foundation was built of stone with 28-inch-thick walls and the superstructure constructed of brick
(NYC DaB n.d.).

I

I The freight depot was demolished during the 1920s in association with the construction of the
Holland Tunnel. The latest description of the depot within the Department of Buildings 'Block
and Lot Folder' is dated 1923, although these records do not include an application for demolition
(NYC DaB n.d.). The NYCHRR relocated their station and opened the St. John's Park Freight
Terminal, a three-story structure that covered three city blocks between Charlton and Clarkson
Streets, in 1934. The new terminal was the end of the NYCHRRR West Side line and served as
the principal deli very station for dairy products in the city (FWP 1939:70).

I
I
I

Construction for the Holland Tunnel began in 1920 and was completed by 1927 (Gray and Hagen
1930; Shanor 1995). Due to concerns over traffic congestion, the exit and entrance ramps on the
New York side of the Tunnel are widely separated. The eastbound exit ramp emerges in New
York within Block 213, with a traffic circle of exit ramps allowing access to the adjacent surface
streets (Figure 29). The approaches to the Tunnel (presumably including the exit ramps) were
"built by the cut and cover method as usually employed in subway construction" (Gray and
Hagen 1930:595).

I
I

I

Subsequent to the construction of the Tunnel exit ramp, the perimeters of the block continued to
be used as traffic islands, with service stations and parking facilities. The ca. 1940 tax assessment
photograph of Block 213 (NYC DaR 1940) depicts a large, single-story temporary structure
located on the block. The structure is semi-circular in profile and apparently constructed of heavy
fabric (possibly canvas) stretched over a frame. This temporary structure is likely the one-story,
non-fireproof, "dining and recreational" building located at 25-57 Varick Street that is described
in a 1943 Certificate of Occupancy for Block 213, Lot 1 (NYC DaB 2005).

I
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The 1948 Certificate of Occupancy for Block 213, Lot 1inidicates that a single-story metal
structure was located at 23--41 Laight Street, which was approved for use as a "garage for more
than five motor vehicles" (NYC DOB 2005). The 1952 Certificate of Occupancy indicates that
three single-story buildings were located on the lot, including a gasoline service station and two
motor vehicle repair shops. The certificate also documents that a "grease pit" and "gasoline tank"
were present, and that the lot continued to be used for parking (NYC DOB 2005). The locations
of these service stations are depicted on the 1951 Sanborn map of Block 213 (Figure 30).

I
I
I
I
I
I
I
I
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I 5.0 CONCLUSIONS AND RECOMMENDATIONS

I 5.1 SUMMARY AND CONCLUSIONS

I 5.I.l ARCHEOLOGICAL SENSITIVITY EVALUATION, SHAFT 25B

I
Historic cartographic sources depict the pre-development topography of Block I077 as an upland
ridge location with bedrock outcrops. The 1836 Colton and 1852 Dripps maps depict an
unidentified structure located on the north side of an early-nineteenth-century road (Verdant
Lane) within the northern portion of Lot 29, immediately south of the current course of 49th Street
and immediately west of Tenth Avenue. The early-nineteenth-century structure was located
approximately 150 feet north of the proposed location for Shaft 25B. Urban development of Lot
29 (Historical Lots 28-37) did not occur until the 1880s, when five-story brick tenements were
constructed along the lots fronting on Tenth Avenue. These tenements were 50-foot-deep
structures within 100-foot-deep lots. Although the backyards of Historical Lots 30-36 remained
undeveloped through the twentieth century, the construction date for these tenements post-date
the (ca. 1861) installation of municipal sewers on the adjacent streets. Therefore, it is highly
unlikely that backyard shaft features (e.g., privies or cisterns) are present in the associated
backyard areas. Geo-technical boring logs document the presence of bedrock at depths ranging
from 2 feet to 11 feet below the current ground surface (Appendix A). The only soils recorded
consist of basement demolition debris/fill deposits overlying bedrock in one ofthe boring logs.

I
I
I
I

I

Proposed Shaft 25B is located completely within the building footprints of the five-story
tenements that occupied Historical Lots 29-31. Recent geo-technical borings document the
presence of bedrock within five feet of the existing ground surface within the proposed shaft site.
Based on these factors, it is the opinion of JMA that there is very little likelihood that undisturbed
archeological deposits are present within the proposed location of Shaft 25B.

I
5.1.2 ARCHEOLOGICAL SENSITIVITY EVALUATION, SHAFT 28B

I Historic cartographic sources depict the pre-development landscape of Block 581 as a bluff
located adjacent to and overlooking (to the south) the Minetta Brook and associated wetlands.
This location would have been an attractive area for prehistoric habitation, and previous
archeologists and historians recorded the presence of the Native American village of Saponikan
within present-day Greenwich Village. The 1852 Dripps survey depicts three small buildings in
shallow (approximately 60-foot-deep) lots that fronted on Hudson Street and two small buildings
also built within irregular, undersized lots that fronted on West Houston Street within the
proposed location of Shaft 28B. Municipal sewers were not installed in the adjacent streets until
1854, and in the absence of later development and disturbances, it is very likely that historic shaft
features (such as privies and cisterns) would have been located within the backyards associated
with these five early-nineteenth-century structures. By the end of the 18705, these smaller
structures were demolished and replaced with a single, five-story commercial structure that
occupied almost the entirety (excluding a narrow alley in the northeast portion) of the
consolidated lot. The limits of excavation for proposed Shaft 28B are located entirely within the
building footprint for this later five-story structure. In the opinion of lMA, it is highly unlikely
that potential earlier historic shaft features are intact within the basement area of the later five-
story structure.

I
I
I
I
I
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Geo-technical borings excavated in the streets adjacent to Shaft 28B document the presence of fill
deposits to depths of approximately 15 feet. In three of the borings, these fill deposits were
underlain by potentially intact strata of silts and sands containing samples of organic material and
peat. These samples may indicate the presence of intact Holocene alluvial deposits associated
with the Minetta Brook and adjacent wetlands. These deposits may represent intact land surfaces
in an area sensitive for prehistoric archeological remains.I
5,1.3 ARCHEOLOGICAL SENSITIVITY EVALUATION, SHAFT 29B

I Prior to the urban development of the vicinity of Block 213, the proposed location of Shaft 29B
was within a large wetland. Historical accounts refer to the filling and grading of the marsh in
association with the early-nineteenth-century construction of Hudson Square or St. John's Park.
The private park was razed in the l860s in association with the construction of the NYCHRR
freight depot. The freight terminal was a massive three-story stone and cement structure with a
basement that occupied the entirety of Block 213. The depot was demolished ca. 1920 in
association with the construction of the eastbound exit ramps for the Holland Tunnel. According
to historical accounts, the approaches to the tunnel were built via cut-and-cover methods. Geo-
technical boring logs record the presence of disturbed fill deposits overlying glacial sediments,
and do not indicate the presence of buried organic or wetland deposits.

I
I
I

I

Block 213 has experienced a dramatic sequence of disturbance episodes including the filling and
grading of the marsh, razing of the park, construction and demolition of the freight depot, and
excavation of the approaches for the Holland Tunnel. In the opinion of JMA, the cumulative
effect of these episodes (and most significantly the excavations associated with the Holland
Tunnel) preclude the possibility that intact archeological deposits are present at the proposed
location of Shaft 29B.

I

I
5.2 RECOMMENDATIONS

I
Shaft 25B is located completely within the building footprints of the late-nineteenth-century, five-
story tenements that formerly occupied Historical Lots 29-31. Recent geo-technical borings
document the presence of bedrock within five feet of the existing ground surface within the
proposed shaft site. Based on these factors, it is the opinion of JMA that there is very little
likelihood that undisturbed archeological deposits are present within the proposed location of
Shaft 25B. No additional archeological work is recommended for this location.I

I

Shaft 28B is located on what was once a bluff overlooking the Minetta Brook, in the vicinity of a
historically recorded Native American village. The limits of excavation associated with Shaft 28B
are located within the building footprint of a late-nineteenth-century, five-story, commercial
structure - the construction of which likely destroyed archeological deposits associated with
previous historical-period occupation(s) of the lot. However, geo-technical boring logs document
the presence of potentially intact alluvial and wetland soil horizons between 15 and 24 feet below
the existing surface of the adjacent streets. These horizons are buried beneath deep deposits of
fill. In the opinion of JMA, these buried soils have the potential to include intact archeological
deposits associated with the Native American occupation of the area. JMA recommends a
program of archeological monitoring during the excavation of the proposed shaft to determine
whether intact soil horizons are present. Monitoring by professional archeologists should begin
when construction/excavation reaches a depth of ten feet in any portion of the shaft site, and

I

I
I
I
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I should continue until sub-fill deposits have been exposed, examined, and (if necessary) sampled
over the entire area of the proposed shaft site.

I The vicinity of Shaft 29B has experienced dramatic episodes of disturbance throughout its
history. In the opinion of JMA, the cumulative effect of each of these episodes (most significantly
the excavations associated with the Holland Tunnel) preclude the possibility that intact
archeological deposits are present at the proposed location of Shaft 29B. No additional
archeological work is recommended for this location.
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Figure 1, Detail. of the Central Park, NY and Brooklyn, NY. 7.5-minute USGS topographic quadrangles showing the
proposed locations of the NYC Water Tunnel #3 Uptake Shafts 25B, 28B, and 29B.
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Figure 5, Detail' of tile 1865 Viele Sanitary & Topographical Map of the City and Islandof New York

showing the pre-development topography in the vicinity of Block 1077 (Shaft 25B).
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Figure 6, Detailofthe 1836 Colton Topographical Map of the City and County of New liQrk showing the vicinity of Block 1077 (ShafI25B).
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Figure 7. Detail of the 1852 Dripps Map of the City ofNew York showing the vicinity of Block 1077 (Shaft 25B),
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Figure 8. Detail of the 1879 Galt & Hoy perspective drawing/'bird's eye" map showing the vicinity of Block 1077 (Shaft 25B).
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Figure 9. Detail of the 1885 Robinson Atlas of the City a/New York showing the vicinity of Block 1077 (Shaft 25B).
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II Figure 10. Detail ofthe 1890 Sanborn Insurance Maps a/the City of New York showing the vicinity of Block 1077
(Shaft 25B).
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(Shaft 25B).

•

•

52



II
I

• iIiII. ~
l:~ " ..... Iit" ...... oOiMI.II:~;:::r r .:.:u

6UILr 'U6
S'Ml-

I
I

I
1-

I
I
'I
I

f-
ww
a:::
In

".

I
l-
I

.~...r_ .0 ••

0
W
/

>-
f-
a:: \.
0 "u ~

l- I-
1Il tn
lJ..I UJ
:i: s

I'
-+--=:=~~....,:;:;:;:;:....;::.:",~."....",..,..~

J;C IV 1',., ~

.!?:.!!- ~
~@
toI® ~@

~
'"'.I I IJIJ

"I0 100ft 531
a 25m

I
I
I
I

'I •

I
I

•

Ir
W
lJJ
a:::
I-
UI

I •
I-
Z

Z
I

>-
l-
n:
o
LL
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Figure 13. Detail ofthe 1865 Viele Sanitary & Topographical Map of the City and island of New York showing the
pre-development topography in the vicinity of Block 581 (Shaft 28B).
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Figure 14. Detail of the 1852 Dripps Map of the City of New York showing the vicinity of Block 581 (Shaft 28B).
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Figure 15. Detail of the 1879 Galt & Hoy perspective drawing! bird's eye" map showing the vicinity of Block 58J (Shaft 28B).
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Figure 16. Detail of the 1885 Robinson Atlas of the City of New York showing the vicinity of Block 581 (Shaft 28B).
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Figure 17. Detail ofthe 1891 Bromley Atlas of the City of New York showing the vicinity of Block 581 (Shaft 28B).
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Figure 20. Detail of the 1865 Viele Sanitary & Topographical Map of the City and Island a/New

York showing the pre-development topography in the vicinity of Block 213 (Shaft 29B).
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Figure 21. Detail of the 1836 Colton Topographical Map of the City and County of New York showing the vicinity of Block 213 (Shaft 29B).
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Figure 22. Detail of the 1852 Dripps Map of the City of New York showing the vicinity of Block 213 (Shaft 29B).
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Figure 23. Early-nineteenth-century engraving of St, John's Chapel from within Hudson Square (Block 213)(Stokes 1918:Plate lO6-a).
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Figure 24. Detail of the 1879 Galt & Hoy perspective drawingl'bird's eye" map showing the vicinity of Block 213 (Shaft 29B),
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Figure 25. Detail oftbe 1885 Robinson Atlas a/the City a/New York showing the vicinity of Block 213 (Shaft 29B).
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Figure 26, Detail of the 1891 Bromley Atlas of the City of New York showing the vicinity of Block 213 (Shaft 298).
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(Shaft 29B).
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Figure 30. Detail ofthe 1951 Sanborn Insurance Maps of the City of New York showing the vicinity of Block 213
(Shaft 29B).
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Plate L Block 1077, Lot 29 (proposed Shaft 25B) from the comer of Tenth Avenue and
West 49111 Street; view to the west.

I

Plate 2. Block 1077, Lot 29 (proposed Shaft 25B) from the corner of Tenth Avenue and
West 49lh Street; view to the northwest.
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Plate 3. The proposed location of Shaft 25B; view to the northwest.
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Plate 4. The proposed location of Shaft 25B; view to the southeast.
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Plate 5. Block 581, Lot 45 (proposed Shaft 25B) from the comer of Hudson and West Houston

Streets' view to the east.
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Plate 6. The proposed location of Shaft 28B; view to the south.
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Plate 7. The proposed location of Shaft 29B (Block 213); view to the southwest.

Plate 8. The proposed location of Shaft 29B (Block 213); view to the south.
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41 Loab lit! IlIAmJ ~lle bo:<l .ediment
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I

Ekv: • L50' to -4.50 [t

I
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I
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0\11\ CMIcnt~IO O.S rt. MXll'.ofM:! HI,

D.. n1l: BO l~ 2.00 ft. 75

IClO
.De9t!Ill ~. " 91.(lOft,·

_AD

Oc:plb: 4.00 to 4.:lS tt.

t
lmS.~tl..

t O!avd Ill<StllXIIl 11o, 1!'1 TJlIS LOGAR! SAliIDo latM"
Degfh, a.oa ta un " .:
8ml SalllJllo NIL , 13\5\ ~'. 10 12.0':

l;)eptjJ; lO,OO 10 12.* ft.

Snli S.mnlt No. "1 60 -It

D!Illlh:J.11lO.1o L4.00 ft. 12
,Nn.

... '.'--.. . -e.. .A ~ _1 JUnI.,

tM

iDCI"I!. 15.00 10 1J.OO ft.

ISoli S .mDl~ NC!. 10

II" .... , ". "" ,I!n.nn fl. ..., I~. • .... _

1.&,""", fit,e riltv I""". lnll:t; clAy. lJanw-. If!,.", IIr. • ~~ APlaor'1.

so
0"1' Ill: 22.00 [0 2d.OO II.

so

~D ,

Dept~; 26.00 to 28.011n,

n ••~,... ~~•• ,n "" A n. I

300 JD 9\12\

Daolh: ]4.00 to 36.110 fl
onnmJv BlInd. Wei 14- 2412\10

t 5S

N-SI
..'!..Au r... . ... n,

DopU1:3!l,OO lo~l.llD n.

Soil hllllllt N•. n
Depth. B.OO I" 45.00 11, \21'.11 N - S~
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J
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I
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I:!tIlt1l.; ZS.OO 10 27.00 II.
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~ :=----------Ir-~=~~~~~~*A~L~L~CLA~~SS1~FT~C4~TI~()~N;;;S~AND~:;D~FSCR~lJP1;;;;;~IO~N:;;'S~IN~TH:;;;:IS;:==~lF.";;"IIifac~'·~t';t;;;ln':=;.~·iiQ~'n==:~of"~16.5'r:':·~ft:".1- - - ---- ~-

LOGAREBASEDONVISUALEXAMINATIONONT.V. .~ IlJewIIOIW·-80,03'ft.

..~. . ...

I
WITHTRI MU~'SELLSOn. COLOR ClAR.T!l I·n.!ntll 111EIlr1tts"; 96:60 Il. '

I
--------_.

1
5

SoU SAIII* No. II 216' SaM' tnl~ clav. medium gravcl-$;~ disk shJDed C1\1Rlzill:,
Elev.: +1157 to -'9.51 ft 116" Wet Poo"", dame.

216' S.P.T. "N" - 3I 10

0e0Ih: 10.00 (0 12.00 It

I E1DY,: +6,57 to +4.57 ft. 816" t1UArtzillllllld nd slllWmt:. Wet l'oor\v p1l!Slic.

&,1&' S.P,T, "N" • U
15

I Soli S."'II1e No. J 140 11'0 3/&" Fine !l'Illn. verv dlltk ~ (SYR 3/1), ~illV Clay. mnl3in..
D..mh; IS.OO 10 17,00 It ],'6" Rbund~o! rootlet!. Wet. Qrgenic. MDdlum plastic.
EJev.: 1-1.5110 -0.43 ft. 2fll' S.J',T, "N" - 3

I 20

SoIl Sample !'la, • 1<\1> 6(1 4/IS" Fine 2l'tlin. dark ET1lV rSYR 4111, well grzIdcd miCllceou! !ilty

I Dcllltl; '0.00 10 22.00 ft 416" SIIlld; trlCCl daY. f'lllIllo mtdlum ~c1-!ri%Cd lilTlOllilic:crust and
Ele,,: ,3 4310-5.43 fl

1416" S.P.T, "N" • l4

I I ~D 6(1 4/(j" FlJ1IO!ll tcIllJ11C QJ'ait1 dlIri $'l\V (5'Yk 4/1 \. -.....II I!nldcd. ~iltv SJt1d
O~I!I: ~5.0~to 27.00 ft.

BIf:V.: .&,4) 10 ·10.43 ItI iSJ6" !IIlh~~e l!rIeis:!, W~1.. Medium "JUlIe,
lGIu" S.P.T. "N" • 2S

30
SoQ SaMIlIe No.6 140 Medium (0 C04J1Ie t"lain reddis~ brown (:5YR 413), well gIlldcC,-0I Oepth: 30.0{; to 32,00 n. mialceou Slll1d: rolltains nne til m~lurn l!:rIlvcl-sizcd Q!lllIt/:it:. slltSton='116"
F.:lev.: -13.4310 -I :543 n, lll/~"

S.P,T, "!'I" - 1914,/6"

I 3:5

Soli SJlmll.lc No.7 14P 716'
Death: 3:5,00 1037.00 t'l micacEous SMd: tr.."" sl1~ /ill~ gravcl-siud oual'!l:lte and zneiss.

I E1e'\'.: -18,43 to -:;Q.4.3 n '/6" Moist. NOll-lllastlc.

*" S.P.T. "N". I!

40

I
I
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D.iltSbil~ 'o,mJtii

',.odllCgmIitU~tl::-OMMl

,BORJNG,1\"'iT1\mER;HudIlOD St.:.B
, ,': ~~)>>~;,bl d40 jitHvofio.'S~::, '
, . jS.to n..NortII ~ Weilt RODlan St.,

' '" W.Ii'h.~,,. ' ",
'Cwnlliultill

" . !'fllitJl: Zli!1ie4 .iIc
. BlIt;-gll!4i1~J1:_-I - D.~.rM"lr""''''''_"""

---- ---- --1--------

I
I 5 ,D.~ln iI~, " _00".10 rr

E!'l' AU ClASSIFICATIONS AND D~CRIPTlONS l"'I i""Ta" LOG AR.EI BASED ON vrsUALEXAMlNATION ONLY.

I
NO SOfLSAMl'LE!l.

I 1S

,I
20

1
I 2S

I
1 30

l'UIil'lEL UNE BORJNG.I
35

I
1 40

1
45

1 .', ... ~

I
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I Jiyl'!ill'r.p ... ~_...,oDd·
...BORiNG~ER:·24M·

Vader: COS1:1L\CT 5t6 , LOCATiQl'l'~50." :l;N,-ofH',ClIr'-I;ID:, of. \'Yo·Bo'lhln·:'t. .' . ,C:ocird"lll._
. .. . nd U·,t;.; I~ It.eor.b Linn' l1i1i1~DlIS·I.. Mulllflill ',11:.-111: W,61U' •.

batt S,=~tl!f'Ti . ,
.'

. _..• 1t;S90,:II~t.GlMI.
-o-teOl ilUlI3m, ,".' ~".' . '." r- .. .. " ." " . " •• T .......... ;_.~ ."

HI, •• Ulllllhllllf J bo •• ~~I It" ."'.. Ilitt.,,:_ipt ... II-t Llt-.,:lilhtliluuht'M1

~- - - . (1010 "
;S~1'r.uBIO,,;.d~lI: +.b:iJI) 'fit,

- ----- ---------- - ~------.. Thl.lJorln~ LIIlIoInll7 L31I il nl •• ..:... , IIIJ'D,d yo:r.lan ortlt~ orlglllllllllu.4""IUcn I". frOnl

1"1. nose ullnlt .hl. h ...... forcw.".. 4 tll~l till, I". m.y toalaln h,r_.tlan 01 hll!kh 'Ro'ell ~l~iltlO~'! -' .' .,1l1J:lO tt
varlllb1e'lIl.llIv • .. 8~t.«;·Jli·,~icVulDa '-. -U;';OO 'it

ritOib (n:E:'rtll~:.'
'.

d'ALL CLA!lSrrICATIOl'fS AND DESCRIPTIOSS IN rars I,.OG ARK IJAi5J;:n . 911JiO tt

ON VlSU.\L EXA!lt'N'ATIOI'( oNLY" ~i~ l~'ic~tll: :'. 4).00 n·;·

- .Ball !;OlllpleN'90.' t .3~D_ ).13/ _S_II 81Illpl" .. _ T"L DlI:lnli .' j41.nlHi- -
Deptb~ 5.00 to 7.00 fl. • 3131 fine 10CaBBe t,.l~$and 811dalliIn ~r:a"cl.

EIa-: "'IHIIlID + 10.00 fl, BrnW1l·Wct-LGIII~·Pmlle.bla.

Artifi~ ••1nil 10).

10

S.II ".m&1t No. ~ t 300 ]161 SmAll Almllla.

D&lltll: ID.OO tq 12.00 fl. ~ tnl Fine 10 l:(JaniC Ibltol.,AttVaL

Eln; .1.00 ~ + S.OO 11. Dlrtv hr"wn-Wol-L"" ••• PamofObl e.

i\.rtiJidill nil (1),

15

S.H s.mple Ne. ~ t 300 6/81 Sill. Planl root In it.

Denl~: n.on 10 !7.oo [I. I 114: Gny-M/liat·gon-Imll~mellble.

Elav~ "'2.00 10 + 11.00 ft. b<e"ll6.kc or 8lrcam depo~it 11).

~O
son $ullpl" Nc. ~ t :lOll lli/U Sill. 'ICry !Inc IIIn<l.

O!pt~: 2D.OOLa ;U,OOIt. , 2JI21 Gr.y.M"jll·M~iulll 1'Irm-[mp.,-m""lole.

Elcv: -MO 10.5.110 i't.. ltCeaftllake <I'PO',j. (2),

2~

SaU SlmplD l'h. S t '(I;) I~I. Diffemlt ill 2 jatll.

rlcp!b: 2S;OO 10;>27.00 It , l~121 Guy,ill,

Blcv: -g.no In .1 O.OC A. Ony Inn d with Brave!.

Ootrnp-M.diu", n~ID-lmp,"", ... 1>I".

30 ttLIIllllll1l recenl 10 R:l\lli"" ? (2).

Sail Saon",)" No. , t :100 I6IU FIne 10COABullIncl,ann!.

Dcplh: 3~.OD to 32.1IlI It. t 1912\ i)jtl~ grn~."'ri-I.f.d.;1I11l l1rm-P~lmenble.

ElcvJ -1],011 10 -I S;DO f'l. Thl8loo~1 liko: ~rtific;Al Jill.

rr.lO all 'bon shllllid be artificial filL

lS
~Gl1 :!hlll pIe N Co~ r )00 nm c" .....~ .~Ild, Luse, gTlvel.

Dcplb: 35:00 to]'.~O It. t 1~m VUI(g.lcd-W~I.M~.u01l\ ri",,·I'Grmc8~1,.

f;lev, .a.DlIlr>'-ZO.OO lL Mo<ljlled Illoo'ol "tin 0).

40

SollS''''pl* N~,I! t ~no 11121 COl'l1l~ I~r>d, nn. ID "",.11 g"lvel

.'~-- O'r\II: 4B.O/llo 42.00 It I J4/41 , V....j.l!.IO<I~M.jll-M.dluro firm·l"crlnCnble.

!lev: -n,OIl lQ -15.00 n. M.d;n.d gJaGlal drift (3).

-4,
... .... . ..' ":' . BorIng I'l'lImhe'r;,;WM :.. '. ., "," .. ,,>:.P.·G8.NIIJIlb ... ~ J <;or'.
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, .~I 'v..fIl('I)~JI",": G3..nlg~; - ., -, . .-~- ; . '.'-, , . '.S't+ l\Uali.HiI ... ... ~, • ~ .:....-: ~ < • '-, :~~'.: "

M""'-... - IllIO JIll,
~D I o..,lJlJ"II"M"~tri.1l tw ........

lhlt ...
. _-- .. , -

Al;.LDMCRJrnONSI1'I rlfJSLOG ARE IlASI:DON ;811 ..r,-~iIim.'dod; +1',3', 'It.

I l'lbNOtllt. "
, ..... . .,

NIA-'S ,Jlt;t ..
.i1jllt~lit~h.~lfciii:. ."':64 ft.
:I.i.dt.. 1II':ia'riii: ..: .. 25.DC'fk

I ·:·I:w.lli:I'iI.'-:io~ : "

"~fA
"

TOT,U, DEFfiil·· . '111.00 '11•.

Nc~ L35l.....I.. level....,Itu ....., •• 10 .. S ..II

I ~"'''''''M
:

1$ O"'ervUloIlfMvnltnllf~ Wdl CaulnlcCloa DlhI

I Ob lI!n1atfaniManllQriu \I<~ Il!MI$tlllel~ 1(12S 0111. d""th

iJ'olov, -7.U It.' 'I' ' 'tk ....ugl:ul~llIk

th.., U1nL ~;I~ ~ 'IJ.." ui'denlO 2$D\) Ul'Dlh

I IEIr;y~.7.54ftJ.2.o·· ler_~I,C!
20 ;".t~lI..t /lnm: 0.00 m I~.00 t, • +1 7.3lllil -fo2.JdI.l

2,0' itlJi~edi_l..- Ic!ledul. 80P\'C wElla_ 2Dtk\{J ...... , .. c~
I

in .... lled fQm.l5.00-"l.2S.oo il. d ... 1h (I-!I~.- .2_g~ In.7.114 9.\I RU!hmau6l I ..... 'lllItlJlllIlover'NCllL

.
15 11'_' ,.,. •• Aft r._I1l!I_._'~" rl.1,

I
I .

I
I
I
I ObtICI'1'lIdnfMDellill'l"l Wd. JmlRlIatl ..

])nllin~ ..
cilllO

IlTillm; 0, KU",",Qwtl:l !,GQmJllI -

I rIlJllla:ID~ P. Matl:s

Revie'itied By: C. Morft!...C, Oq~ier

I .~--

:

I ' B~rlnJl Nllmby., %1b.W , .' .' , l'IIaeNlllIbti-, I liO

I
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~TOB 495

ALLCI.o\S!iIFICI\.TIONSAND n~fPTIONS lSTRTS I.OG '.5isrr.~!1~ilUOii:·· +17.511It.

ARE BASm ON nELl) INSPEClOR'S OB5E.RVATJONS

10

F'AGE 18/33

1t----------+----1r--;r--+---t~---------------.,.....---_l1

8011 SIlIllIlJe NB. 1 un 4S 416" Fill l'lo\t.eriaIL m«!iW1'l gram. tcddiJb b:own Salld ~bRleand!lIB,."l

Del)(h; 5,00 to 7.00 11:. ~H M.QiJI. S.P,T, ~N"". [6

1016'

10/6"

IS

SoU SIIlIDIe No. 2: 140 3'
DeotIr i5.00ro 11.00 Il • • 316' S.P.T, '')f'·6 T.NDOF BOREHOLE AT 17.00 ft. (Elev.: +-0.58 n.)._
Ele ....; ·...2.58 co +0.58 n. 3(6'

416"

Baril1~ WIll at~d tl!!ne:FI • tti-oone l'llliu !lll, Drilling to S.OO11.c!eIlth
SQnlllie No.1 wtlS collected U3i~ !he !Ill!! _*n sftt'/lllierfrom 5.(1) to
700 ft. death.

:Bareholc WBI lI2BInadvaoocd wing n •trkone roller billo

15,00 fl. dCZl'lll.Sa:nolcN". 2 WID collcdcd &vm I S.OO tv 11.00 fl. depth.

Borehole WlIBIlroutDd upen col1l1l1etion of drilli!lg m:l :lllr.l1llinll.

8IilWilics.

To "i.:w the nlRull!llllfB.<re ml1:r tulhe Bnvironmental Sire Summaty

E~v1ronmentll Bot/Ill

1)rillel"S: R. Brio~l r. Wl1lia,"~
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I m'WIln'tD GeGo~!IIe. . BORING NUMBER: 18B-ENv.{}Z. .OJordlllarnr
nllef: COlll'nlc:C. .

.LOCA TJO~ ·ll"oi)'J'I.·S.dlb·~1Il tile &\11"11~rll Gf
-, .N(nthl-:1S:J.,)(;'l

Iiiit~l::W~03Jl003 ClartQOR St II.Dd U;'oo:I'I. Eut &oil Ure tIIJt curb of
E.u~ 59 s,sS' :

:.Date kch mm,1OJ.~ ":·".-:.·.Buclt611 St.··M"blbm.· .. ·... '"', .... 0,'
.' -:-_. IIofoIb ~'I - -I 1IoI"'~,,", ",MaorIIlb Il:o<Olldlt"O!

lIbolI \I.---- ----.---_.
:Sodacil 1i.liMtloll~ +1'l.ti6·n.,

-------
ALL CLASSmCAnQN\1 ANO Dt.saunION'S IN

THrS .I.OG ARE B!\S'ED ON FIELD tNSPI!:CTOR'S ,'RMk !i~IO~: ··S;A,
OBS1lRY A.TIONa AND 1"lO'tES, .:~tte~~tiJlli: . +Il6/{tt.

:rier>lh 1.·.. ·rib: .11.00 fL

,DemtilaROtk: .", ·;·NlA.

.:TO'l'Ai. DItP'TIJ: . J',ODtL

~
Soil SAlmIl. Nl\. I 140 NJA 2JIf' FlU 11lI!terIais f111e 10 rnec:!iwn lUlIin rl:ddidl bllJWl1 Sand, ,Gmt.
O!1l1'h; !.oa tn 7.0D ft 3/6" aJ!1!Iel!1Il'elI,

H1av,: +12.6610 +10.66 ft, 2/6" Moitt. SJ'.T. "N". j

2/6"
lD

15

SolI Samnk! Nn. z 14D N(A 316" Medhlm to (lOme tmlnS.nd lome llebMes. Wet S,P.T, "N" • 12
Olmtb.: 15.QQ ~ l7.00 ft • • 516' ~ND O'fBOll'&HOUAT lUll n.altY.: -+0.66ft.),

Ele:v.: "2.66 ro i{J.61S ~ 7/6'

316'

I EDmaament&1 Sam1llilll. Data

Two sollllllllplel were 1lO1Iec1~by P~r Dl~lo (lfPJ:ll\f

EJwlro!lm01lt8l &:l"iJ* fnc. fQl' JOU ~nt4llIlnllntmtiuj;l

Botin!. Wi! Itllrt!d 1l.!LIIAJr/: tM-Mlle roUer bit, Drllllnz to HlO It. demit

Sampl!l NO,l IW!l mlleoterl U,iTlll the split lpocn !IIUlIpl"" fTpm 5.00 In

7.00 It. deDtI1. 8ofllbolo \Yt61Ilair. _a_lid usi~1l:3'1.· tti-<:oTl' rollnbil

10 IS.DOfl depth. SaJnp]a No.2 was collctm:l fr1Jrn 15.00 10 11.00 fl,

~eDIb. :Borehole Wilt Il'()ute:d UPOtl cOlllplellon of drilli~~
.nd lI!lIlllllinl ~alivities.

fa vil:w th l'CStJltl nlca.lo refer. t(> tIw! Snvir<>nme"lal Sil£ $u",malY

R.qort by PDM doll$d MUlCh 2003 PDM Pro~ tooIo. 1270-0n

Emriro Boring #2 (SB-2).

I:IIVll1llllOeIIllIllkII'lAg

; Drill~ Rill: Acker Wire/inc

Driller,: R, llridllecal J WIlI)am,~-
1MPetter: M. CIII\.II\eo..M. BurtMl

Environmental 1""""",or: P. Diello

Revi_~d 8'1': C. Morris. C. Dtl7.ier

... "r' • J!~;lfll;.lYli ll'Illl~r:"a.;tNv~·: ., PA~eNlIlIlbci': IlJf 1

-I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I :Bi: W~rRD ceoil'hc. .': ~O~G' NUMBER: 28B::GEO-Ol .: ". .': .'

. . i:a:.;nl.lrlliteir.t!1111l!r:Conl~U - '. , . ':' OOeAnON::~·:J.61.ft;,.i1i~hmtti~so.IIdIIC"~ot ..': . .. Nonh;=U.:lO~
Dn~Stli~ftl2l14iD3· .

;
CUrkalim st.'.lId 1 ." ft.; £It'f.ftoilllllllt curb lin bit dde'll1ilk .. .. tid: ... 57,Ot3'

. Dm Clllli .. ~ted: 01127103 .. "+; • '/ ttD.~DlI·S ·Mull.tin'···.· .. . , -". ,....... . ..

I
..~- ~~ W, II.. -. ~ tlMolirl'li ~ .. Il<fd

~ %

S1ir~Elm.tl~D: +l?.15fLALl,.~CUssmCATIONSI\N1)DISCRJJ"UONS 1111mJS - - - -

I J..oc ARE BASED ON VISUAL EXAMINATION ONLY. ::R~k Iidio-.th·.: .;11;1..0; n..
ALL SOILCOL01l!!l ARE DBTERMINED lJY :lI«tllld Eitvatl~,,: .• 81:1" It:
COMPARISON wrl1ITJllMUNSULSOILCllARTS :~. Ie 'r.ar1Ji::' . ·gJ.Oittt.

I rvJ1.AR2000 REVISED" EDmON\. ·.Dmtllto:hO&,. , , '·o,so!t.
TO'i'AL·bi.mi . '99:!()fI"

-
Note: Wasl1 ~lIUir.1I mmnl~ IlI8Y not be rcnresenlalivll oftJiQ

.~

I 1W1:Icular d!!lltI~

$

Soil S.llIn~ Nn, I 140 60 13'6" FiUmaterlels: mostlvC(lllltlllStld oCted brick 9Ctina mstrix ornne to

Dellt!l: 5.00 la 7.00 II. 18'6" coarse l!l'lIin nlht brown t'7.SYR 6f41. wcll 1lnIf~ mrt1~llv

el~.:+1:UStn+lO.'5!l 1316" rl'Jm,ltinoU3 Safld with !lllmc:fine to medium m.vrJ llim ....."Ito """ill~

I 616' salllblDm atxI oumzillt'\nllCllilt

10 Drv, NDIl-illastie. S'p,T. "N" -jl

sen SIIlI!l11! No. :z '4O 15 "6' Fill materiels: mMlv comna~cd at eonerdB. ceme"'- am! red bri~k:
DcttlI: IO.OOtc 12.00 n, 'J/fj' 1n.lX; lilt 1lIId _. 'W!I fi1Iycl !ized _nile """i... diabase lIud

Elcv.: +7.75 Co+5 75tl. 316' Quartzite. Drv, NCln-D1d1ie. S,P,T, UN" - Ii

216'

IS

!ioll SItl1111e No. :J 14(l 10 4/6' 1me nrain..l)Ille blOWll nOYR 6J3\ lltIotiv lmllled sih" Send ",itt!

Dc;;th: 15.00 to 17.00 A, "JJrl :illITe claY. tI'tCt fJIH ~VlII sized .il1stclnt· sca.aered nf~Onl:C Qf

HI"".= +2.1S to 0loi),15 ft. 216" ,lender like D1l111troots.

216" Drv. 0n!Dnk. LGW ainSlie. S.P.T. "W. 5

20

son &!1I\n\e No.4 140 tlR .(16" Fino to ClWSe l!l':lfn brown n,n'll 4J3t weU lII'uled. Il'IniBllv

paolll: 20.00 tl:I22.00 It \1/(1" fmuEinous lllihll'fll1i=Du, SIllK! with some sil' lnd fino ttl

E~e\I.: ,,2.25 10 ·4.25 ft. 37/6" medium lm<VCl .iz!ld alllll1Zite lind 5lIIII!ston~. lit ol~ CDlItDim: li"ht

1916" brown rJ.SY1l. ~/41. 8i1tv clav with mottlinR ,lmclUre.

2) Drv. N01Jonl~ic, S,P.T. "1'1" " 48

Soli Slmll~ Nol.S 140 40 116" MedlUl'll Ie Cj)"ll.fSl!l mltn liRht brown (705YR 6141. well 2ndod.

DezJth: 25.00 to 27.00 n. fJI6" felT\ll!'iftow .micacan111 """,cll ... sand mixed. \YIlh flr.lllD l'lle4iUJn

.Ele ....: .7 .2$10 ,,9.~~ft, 21'6" lIra,\,~l ,i2ed oU8l'tZite chert. !llI1:ll!!llnlR Il'mmcnt!l: trlCC 91It and cluv .

21f6" Drv. Non-nl~, S,P,T, ''N'' . 27

3D
SoilSamDIr: No.6 140 0 1J'6" No ReroYl!IV. 5.P.T."N"-30

OeDlh: 30.00 103~ .00 n. 1516"

Ele<.'.: ·12.25 to" [4.25 ft, 1516"
1116'

3S
S;lll SlIftll1e No.. ., 140 35 '7/6" Mixed usscmblDI!.CS Dffir~ to medium gfl\yel ~ nuultlile rW

D~: 35.00 to 31.00 n. 29/6" SllIIdstone !!tIl11lc Im~ils. ud chm.. with a :N~DTdlnl\~ moun, of~~~
Elev.: .17,15 1(\.19,25 ft.. 47/f1' modium to lIDan;e utili. brewn ".5VR 4J3.l.~I '""dell fClTll";n"u~

:W6" Sand" tflI~silt.

40 Dtv. NllI\.nlDltill. S.l',T, "1(' - 76

," "BOrin. Nllm~p: :zaB:GEQ.col"i: .. ' , 'l''''':'' NuulJltr: t nt3'. .. . .,

I

I
I
I
I
I
I
I
I
I
I
I
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ltv: Won'tit ~.IM.
~~"':<;~IItn.ec~~. .:
D~lt Sb1'fed~ OM1Jm

. DIlle Coinitletal; DJIllCI03-I
--------

I
I
I
I
I
I
I
I
I
I
I
I
I
I '---,

I
I

ALL CLASSIFICA nON AA'DDESCRJPTIONSlN THIS

LOG I .. V ... <lED ON VISUAL ji;XAMlNATlON om y,

COMPARISON' Wl'11l TBI M1JNSE' J .son, rRART!'i
IY£AR :zooo RlVISED mmONl.

1016"

Nnb: Wah cuttin .. Dmr.lcs 11UIV nol be rt~lMlYe oftM

DBrtie:~hu a:nIh

SoIlSnnmle NfI_t 1j((;" pm malllriBlA: 11Ill!rtl ofll:d brick III!d CVJK;Jtlc mixed
Dcmlt: 5.00 to 7.00ft,

E1n.; +12,32 !(l-tIQ.S2 n.

1'0 l'
, 5/6" with 0lNUllC In:am Slilld.

IY6" Moi!ll. Nrm-nla!!ltc. S.P,T. '"N" - 21

oemh: \o.o~~I2.(lOn.

ill=======~~IQ=I==*==!===*========::;;;;;;;;========9
140 ~ 616' U~1)er, FlDe l!l'IIln. dtIrk reclc!l.oIh21'l1!" (SYIt 4/21. wellmded.

916" CerrualnO\l' 'ilt ... SlIllI:I willi SOIIIeel~v aIld l!'llce fine mvel ,bled chert
E1cv.; "1.82 1Il-t5.82 ft. 11/6" mil C1l1alUiW:. Lower. Mixed no to m\'dhnn I!nV~J

IS ll\ II ma.ttbl:of fme 10mediuM nain Swd. ManIt. Medium-oiaUic. 3.P.T. ''W' • 20

140 I) 1916" NDR~~IV, S,P,T."N"";29

[4/6'
. ISl6'

16115"

20

loW 23 lAA5" FJIIt to ~'( I!nin. li"M roddiBh brown (5VR 6141 f!mUAill1)1}J,well

1416" -ded.lrtI\It!l1r Sand wittl ~BmD iilt and trace ellI\" conlllin~ fm~ 10
171'6" mec!ium l!ftVeI ~l:lcdll"ko!e -~ ........ itc md chc:t
~SI6" DIV. Non-Ill!ftic. S.'.T. '"N"' - 31

I2';

141) 23 2S16" Mixed _mblamofline 10medium llnivcI sized. hi~hlvlhl!menied.
2M" ... ri~lv s/''' ....d """nile Q(~OJe. MIlds!ollll. IJUlt!tlcim""a di"bBse ,ai.

32/5" in l matrix of fins 10 medium -!n.llltIU \'tddish brown (J.SYR 6/41
)016" 1NCUlIrad"'" temJ~;nCl\lsSand wi1IIlnlCC silllllld ell[".

3D Dry. NOIHlll.!llia, S.P .T. "N" - 60

140 ~ 3416" MiXt::d lL'I5ClTlblll2llSQffinOlO medium g:ave' siztd. hJ~y f",lllncm~d.
21(~· YlIristly :I!1SDI!llIlJVlill!. aJtose. OIII\lUite lll'Id chert !Icl-ln I D1stri.'ll)f

20/6" CQIlDC lmIin SlIIId. l'mlIlble "]tlCinl orlrln,
~II MClin. NOll-D!lI.'ItilJ. S.P.T, uN". 41

Dcplh; 15,00 10 t ?OJ.)n
Elcv.: +2.8210 '1'0.82 ft

Son Sllmlll~ No.4

Oemh: 20 00 to 12.00fl
EI"Y.: -2,18 to .4. IS n.

SDII SamnleND. 5

Death: ~s.or to 27.aO f\,

fl~,:"j.18tD·918 ft.

SnU SSIIIIlIe Nc. 6

Dlmlh: 30.00 10 l:z.co ft.

Elcv.; -l~,l8 to -1"1.18ft-

131'" Mll,d 1!S$Omb]u:OlI ottine: to rncdiulIlllnv"l sl,..ad, l'dllll!V

35

Dellth:JS.OO to 37.00 ft.

/4G i 33

Elcv.: -11.18 to-Ei.1Bfl.

Wei. Non-D1B.!1tic. S.P.T. ''Nft
• 2~

;h"" Num1Jci: I Dl3
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I l1n;w.~Gfl,~ Joe:. . BOiUNG~;~~I.:~j,· .. '.;:,;.·:·..·/~,::~·rdIri~· "...ndIrir: CGlIlnrl .. .
LOCAnbNdSllA9:jL SII1l:I!1 tNtil fU lUiliJl'eWhr. ;. ,-: .' ...., Nortll1 26S, ?lIas?l.

~fe $nrwl t3/ll5/n:( : ., : a..ifQo~ Sf.andJ"'~~~tnJ/I! t1If~rblJnl:lsl·.·. ':'--., .": JWt:. ~l.5~S8 .-I .Dam C~m9itea: 031G'1A13 . :.' . sidewlilll. orB R' ·MI!lInRttlll·.. '. ;:'.' ..' ,.:-.': ...: " ... : .. " .. , .
l.f1IMIIu~al

_ tll
IYt Rot III....

, o-J1ld •• It "~1lo htRO_
II<oOI • .. i
....LLCLA ssnlCA nON8AND ItEScll.D'1l0NS IN 'UJJS ,~i.tm·tiM;:·+1,.51.n. - -

I LOG ARE BASED ON YJSUAJ. &XAMlNATION ONLY, ':~k*~D:' ..:-81.99 ft.'

ALL SOU.COUlRS ARE D£tTR.\fnuD BY COMPAJUSQN :~Bo~ t~tllili: ·--8t'.99 it.,
.Dl:Dtliii'Zlii'th: . .'~.50'ft.WITH THE MUNSELL son. COLOR CIlARTS

I rYJ:AR :znoo Rl;VTSEU tDmol\l\.l Jh.Jjl ii.' RoClu' .•
,
. N/A:'

•• '.' J

I I TOTAlJ'DtPrH:' d'~.511

Nottl Wa,h cuttinsz amDlca may ~et be rlltireltlltllllve or

I tIvl DkillUlar dI:tlth.

5

I Soil Sanl1l'lI: 1'10. 1 140 SS 7016" FnJ ,,\,.ll!:lial~; mo!<llv c.om~~gcd nfbricl< and m~. fjlJl! 10

DeDlh: S.OOto 7.1) n. 3W6" rmdi~m II"tn'cl ~i?l:d albsc: with wmc r.~ to medium grain, reddhh

E\n'.: +12.5110+10.5: ft 2516' bfO\'o~ rSYlt 414\ hi~hlv ca!Cl!l'CllU5 Sand' ""ell si!l8nd cl~v.

I I 3516" Dry. i ~eJ\-otllo$lk:. S.P. T. "N". 5~
i 10

;
;

Sail SAlJtPlt ]'I/o, :l 300 S N/A Fill nkmQl8: 1IIO!lIh. comDOItd G(conerel.e briclt, 8rlro." II!Id

I DcDlh: 10.00 to 12.OC fl (mc l\) medium ~t sized mlc:05C with !!:lmo line to

I Elev,: +7.51 to ",s.s III lMdillm min. ~L1dish brlI\VJl (SYR4/41 hWllv tAlenreou.s SM<!' ~

slit arid C)lIV, NoI~: Blow ~ were not rewrded.

I
U !lIv. i NOII-N.nic, 5.1,1. ~. NlA

iM!n SRml)1e !,\n. 3 140 )S 616q M~dl~m \'(I ~1'lC mJlI. vAtieliO.ted: daft reddislltt8Y(SYR 4-1.2) to
Dcoth: 15.00 k! 1700 It 316" mnkjs1, wi'llte rsm 'm wtll !l'IiUd. ferN2lnollS mlea(eou9 Sand

I
:?:tev.: +2.$ [ to -+0.5] ft <116" wflh ~o flne 10 medIum 2l1l'Jllf s/r.ed, ~aJly decomoosed emoite.

516" ohvllli:. Qua.rui~ and Iltko!t. Irate sill Pouibl~ llt!L::ial griRil1,
20 1)1\1. i NOl\-olastic. S.P.T. "N" - 7

Sell Sllm~lc No.4 140 as 41S" Gny hoYR 6/11. el~ Silt with tI'l:lceline ~ rnicar.ccU! sand

I ! DeI'llh: 20.00 10 22.00 fl 4/6" Andfl~ J!mvcl s~ _rtzJlIl.
illev.: ·Z.49 to --4.49 ft. l3,'6" Dr\', : MediUM olMfie, ,n.T. YN" - 17 I

1716"

I 25 I
So n SAm"le No. !'i 140 70 15i6" rm.v 1i1OY1l6J1 \. clave. Sill hI siltv Cl4V wIth nee /'\no ",ain
Deeth: 2500 !017,001\ 1016" micadOlJ, Sand lU'd nne 10 lMdlum mavel ,~/!:rmadi<:Jri~ o.nd

I Elcv.: ·1A9 to -9.49 !\. tJ/o" !iltrtohc. Orv. Pla$:!ic, S.P.T, UN" • 19
~16' 1

,
:l{)

I SoU Sambll: No. ft 140 SO 2916- Fillll tJ medium ~rain Hid!! brown rUYR 6/41 well mded
Deoth: 30.00 to 32,00 fl, lIlmJ~ibnus rni=ous Sandwlthsome sill, i1t.d t'ir.t ~DMedium gn.VLJ

,
j9/1i"

Ele-/,: -12.49to -l4.49ft, 4915" .mro_lmtia]lv dE:l:rumlO;el! l'l'!Il'Iite, ~ntnod[orlte. and llgndstonc' !nice

I 33/6" c111'1. Minar _"".tic ~usc""llbililv I»s"~ n~ in lheMnd fmctilln.
J5 l'ussi1l1c 2: lIdut orhzm. Drv. Ncn-plutic.. g,P.T. "N"' • U

Soil !iiBmllle No. 7 300 ~O lS16" Ml!diutn to l:-JI:IOl: 1mIin. reddish bTllWll WI'R 4/4), I.veUgroded

I
Depth: 35.00 III 37.00 fl, 19/0" fCfllloihQUS micaceous Sllnel Wimll ~ubo,dilllllc arnaunl of fir.~10_ ..

Elev,; -l ?A9 to -19.49 ft. 2216" trJediuJh II~JD~c:1!i~d fralllTllmtcdmill! I~hist. SIll1d!lton~,QI.IIltttilL-

W~" aTico:oe..I8nd I!l"'9-nodillrlle' lJ'!C8 slllar.d ~111Y,Minor m1I/lTIclic
40 5u.qOClllib~ ftv l:a9 beea mite<! in tU land rutiDll. Drv, N"on-tJlaotlc,CnnC,on !lUB J

I SOriall N!liiber. ~(i!o.o3 :.. .' '.' .:f.llie NIm1ber. J or 4

I
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ALL a..A8SIFIC,I,. TJONSANJ) DESOUPnON'S JNTRJS

LOG A1I.E IlASJi,D ON VISUAL UXAMINATION om Y.

ALL SOIL<:OLORS All.E DJtTERMJNED JlY

COJ\tPARISON wrm nn:MUNSELL SOIL CHARTS

f\'l:AR 20110lU:\lSEI> EDITION}.

Soli S.mttle No. I
Tkllth: 5.00 10 7.00 ft.

Blev.: +12.16 to +10. to'. ll.

.5

140 23 1516" FiJI JnlltflfialB: mostll/ comN>!ed Df r=r.n':II! red bri(:n Guartz IlIJd fine

1316" to mCl!lYm lIT1I.inslllld

HillS" Dry. Non-olnllc, ~,P,T."N" - 23
6tti"

10

140 40 716" 1J11~Itribl~ l'!I\l~lv CDl11~OI/:d of 1'«1 bricks (:cmcn:tc ark_ 8J\d full

110" to medium Imltn SIlJId.

7/1i" Dl"I. Non·lJla.,Oc;. s.ar, "N"" 14

;16"

is
l~ 311 7Jfl' Fine Enlln. lIzht p.r8.V (lOR 7/1). lIl¢eeratelv l!nded. lIliCIICc:l>lllI siltv

gj6- Sand willi uaee 10~Dmr,finc 10medium l!'t'Il'lel ~i~d ...,art6ite !andstone

616" McIsilcsmne' !ICIltll:md =er.~ eftllMt mot!! tin !he tBl1lI:lle.

Sltl Dry. Non.l'J[utie. SP.T. "N" - 14

20
140 65 &6" lIine to medium l1f:l,in Ihmt""'" r?5YR. 1/1L !l<l<lrl\i' ....adccl miQII\:QO\lS

14J6" Sand: Irtee silt.

ISfli" Moi&t NOll-lllnstk:. S,P. r. "N"' - 29

1915'
25

140 SO Il/li" Fine l!Jllin li.e.ht ,"y (lOn ttll tnndct'ltcl\llll"ll<!lrl mM:OteO\l~ !lillY
[OIlS· SIIIld with lr!Il:e fin eravel siu:d aUlll1:l:ill:.

1216" Drv, N"n-nliltic, S.P.T. "N"-22
2916~

)0
140 jS 1016" Medium to coaroc 1ll'llill, ycllQwigh broWll (!OYR 'IS\. well ~

14113" Il1K:aCC,O\.lS88M with subordi1laUllUt1Cuntcffil1e """''til sl1:«1 ~\lamJU

441S" 'I1cCl!lC and llnci!ls' tT~ Jilt

24/6" Orv. Non."IB5ti~. S.P.T."W·~8

lS

140 .is 1716" Fine to ml;:dium I:l1Iin. 1IT1JV(]OYR 4/11 well amd«l !llmJlllnQ'~~

1M&' miCllCCDus Slmd wilh ~b<ln:ljl13te MMI1IlI offme to mcdiu:n "'l'IIV ~I 6izcd

17/6" O~lle. bB.$lJl sarulatonc &nd schiS!' ~ sill.

15/6< Orv, Non-olostic. S.P.T. 'OW • 33

4()

: . !lorhv! NUmber: 28D-GE0-ll4 "'.'. :'" .'PAlle Nl:dnber:,l 0(4

Soli Samll!e No. ,
I'>eclth: 10,1)0 to 1,2.00 It

Elev.: +7.16 to +;5.16 e,

Soil SAmll!e Nl). 3
~mh: lUOco 17.00ft

Elcv.; +2.16 to +O.J~ n.

Soil Sa1llDll! No. d

J)entl1; 20.00 to 22.00 ft..

E!eY,: ·2.84 to -4.84 ft,

Dcp1h: :l~ .00 10 2700 ft.

Elev.: ·7.Il4 I/) .'j),a4 Fl,

Soil S~lIIlIle N(I. 6

Deom: .30.00 to ~2.00 ft.

€lev.; -12.8410 -IU4 ft.

Soli Samn~ No. 7

6Iev,: ·1 7.MIa -19.114 1\.
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I . lJ,~:WRr,rel! ceo'i.. rae. :BORING NUMBER:·18D-GEO.05 .. C~laatt:.:. . I

t ,,~er:OIntrl1et . 'LOCATIi>N:''7UO I\~'~ tlle'!tHt tIi~ d" -: .. NDnle~S.Q"81!l
'1Dil.le SaM"': 1)31;)1104' RlIlIsoD fit. imcl6.» ll.N'Drtfl:{nm file orlt &12lilt Nj)ry.b . £uI:: . ,-,D",OI.SJ.4~I ' ..side.lIl1l(;W. DOllllolI St.. ~bblll:w •. ', '.' ..

..
·lJBte Co_ltled:,lI4~ .. .. . .. , ,

1111--. I'lopU WI Root ...... _"m ••".r HONI<OIJ b ......... I
fflotl • "-

Sill·tllfl!r;~fiO~::+l".14 r~ -

I
ALL ClASSIFICATIONS AND I)ESCJ\lPTtoNSIN TBJS

.~n~ifO.::'~:ff:. ft.'.
,

LOG ARt BASin O:V VJS1JAL lX,l.MTNA'I10N ONLY.

ALL son, COLORS AJlE D:RURMINED BY 'BottmnE~tiajn ..in.2~n:.·
COMPAjUSON WITH THE /lfVNS£LL SOJL<;:HA.RTS ~~ i" :brtbi. . -ios;Oo ft. .

I ' rYtAR 2000 REVTSlD ~DmON1. ··:rli·Roeil.:: '.: '·4,5Ci'tt..

L"DI£:1I'nI: . 109.56 R.

1 I

s

I SDII Salllllle No.1 140 65 1/ti"' Lit1lt reddish ~1'lIWlI (2.5YR 614)" mi~u, fl!lTUWntltl.! WId}' Silt:

Depth: 6.00 to 8.00 ft. '116" lmlltl c1IlV!I1ll1!i[lCl to lI'1~hllll emvel si~d Q\lutr.ia::.

El"",: +11.24 to +9 24 n. 116" Wet, tow plMt.I~. S.P. T, ''N"' - 3

I 4/6"

10

Soil Snmllle N~. 1: 140 2S 41"" MalJam to coarse m\11'l duk rr:ddish. brown (SYR :1/4\. well i~ed

I DcptlI: 10.00 to 12.00 l'l 7/6" f:m12ino\l:l Sand lm.., ,ill dav or.d flM 1<"mll4iuM IUBVclsized

ElllY.: ....1.241/1+5.24 n, 4.16" lITkose aUiIl17,:itc. chen. and X·!lW.

516" Wet. NOJl-vlll..tic. S.P.T. ·'W· II

I JS

son Sample Na. J 140 0 616" No .It¢;:ll\'~IY. 8,1',1. UN" - G -
Dcnth: IS,OO lD 17.00 R. 316"

I E.lcv.: +2_24tc+a.24 a 3/6"

116'

20

I
StIll SIIlmllk! Nt>. 4 140 liS lR16" Fin! RJBin. I!1lll'ish brown 12.5'1' SI11. micsceoul !lilrv Sa!ld: !race

Dmth:20,OO bJ 22.00 n. . 2116" tine "fIVel lim::I Quarltile .rld ~hert: sC6tte~ D~"Cl! of dar'.< IUaY

Slav,: .1.76 to -4.76 ft :n16" (5\'& 4/1), pla.!llc da:r l~ Vo the sumtl1e.

22/6" Moi$l. Or~lInic Pl:lstic. Sll2htly cl'a;Illic ()(Jor. S.P.T. "N" - H

1 2S

Son S8mo/e No. 5 140 6(1 2(1/6" Coan~ JmIin. D!1lc brown (lOYll.. 613), well 2l'tded. miCIIC<~\.IJ Sand
t'«th: 2HO to 21.00 fl 34/6" with • mbo'diT.o.lI: Dmoum efflne to medium ~l1I"el ol:»:>d ,,~aro;jl<!-

I E1e....: ·',7610 .9.76 It 36/6" Dllrtially dc:c~mtl~ £fnnit"e, ar\(ue ~I~~ ~hert.' trace ~:ltand claY.

3316" Ponlble l\:1l\e;a' oNlln.

30 We'. N(ln.llIL~ic. S.P.T. UN" - 70

I Soli Sample No.6 140 5S 'Jf6" Couse 1ll1li1l Dale lm\Vl1 (; DYR 613), .,·ell graded micaceous Ss.'ld
DeDtlt: 30.00 tl1 32,00 fl ISI6" wlm !lOme fill'! p,ravel Si1.cdQllBl'ttitt chcrt &nd :(-lj)!l': tnlce silt Dl!d

Elev.: ·IU6to .14.16 ft. 21/6." olAv. Po"lble 21~;~1 ~rjl£i~,

I 20/6" Wet. Non-Dlaslic, 5I',L"W-36

3S

Soil Sample No.1 140 35 10l~· Mcdltml. to coe'M 2'Ai~ ll;hl rcdoigh h1llW11 (SYR 6;4), rt~~

I' --~"~ DePlh: 35.00 to 37.00 Ct 1216" \\'l!li lUIId~il mi=~w SIl1Klwith stme Ilnt mYel sIud l(·S£:lll'.

Elev.: ·11.7~to·!9,'6n. 1716" ouorttite then end I~Ose' Il'II;(' sil~ Ina clay. PO!Uliblo ;:Iucir.l origin.-.
10/6" Wet Ncm-olas~e. s.rT. "N" - z:J

1 40
,- .. Bo~iD'1!Numben 28B-GEO..oS :, :, 1'1I~1!NambM':'lor Ii

I
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'., :·.:·)JOringNlimbl:r.:·lsM ....
LO'c.moN:S,;'N~aiN::Carb·iJri.c ~rll'iI~~it.ild1.,. E. .

.. Cllrti·UlltOfBllasonSt.,l\tJiil'b&u .. , .
CoOnilll.~.1 .. '
N'ori/l <2l~poo.Ol'O
EUI:~OI0.lIIlII..", ,,' ..

• :. ~.- '.:"',' -", I" _•• -:',. ~ • ~. I' : '. ".;~~.' ~

In.,.. [-
rt.,q

10

41

SollS.nlIlle Nn..l

o...t'b: lo.oO' to 11.00'

Elev. : +690'10 ~,9(),

t 41 (SIlI!1 !Ial11II~~

41 c.--.~,oM- !IN! """"',

51 lIIfi_lecl-wet-ma:li"", fi"n,,_Hb1e.

s M /lcl. ltlIclal :IriIt l2l.

6/ Sill.

7/ !JlOWIl-dOlllll-flmt.tmoenuoobl ..

11/ t:lbcbJ 12k.bed Il!IimclIl m,
la/

" rlne lIlicaetoJ' !JIIiI,

1/ B_·dnmlI"ru'lll.-Jlmntllbl~.

81 ·Il....bcdlied~(;!),

GI

5/ Ffnuw.lnctlcCIItCund ~finc IlJlJVcl.

~I Btawn-w<t·mo.iium lIDn-""'"nru,.hh:,

4/ GI~~.,loh bed~n-l en.
,

I~fI

I

I " 'Ir::v I1nc~ 'noel.

I tV lIl'OW11-ure!.medlttm rlfll\o.llllllll),. Ilatm<:lble,

IV Glaeiallih bed 1«Iimt:Jll (1).

10!

til 'Ine_d,

121 B~w~m~~m~pamab~
lSI Glaclalloke bed I~menr. (2).
,,,

~/ Vlfy flne mlcal:eo1L1 nno!..

111 lI"""'.",etomodiutn f"",.n"",lv "","""",,Ie.

101 GIaMl hll<c bed &edimcnt (;I),

m

:,.'Borl..:srN".r: 25M. Pon NIllIberd on

ts

SGI1 S ni1n1~No. , 1l'
0'11111, 1.5.Q!I' III l' ,0(1 {I.
lillY.: ~1.90'1ll ~.10'

20

Sol.S~"""e No." t
Olllllil: 20.00' 10 22.00' .J.l.
Slt'}.: .3.l0'tn.~.IO'

.u
Soli S .""'h NcPoS 1l'
o...,h: l~ Oll'!til ~lXI' .J.l.
Em. ~-t,IQ'to-IO.IO'

)0

SollSlmuh No. 6 11"
01;11\11:](l.0lY 10 12,00' Jj..
Elov,: -1:310' lo-ISlO'

U

~nll !hmnl. !'fl!'. , 11'
DClltll: 35.00' I" 37.00' JJ.
ew.r.: .1lI.Il1 1ll.20.1 0'

4Q

Soli Simple No. 5 11'
Om'.: 40.00' to 41.ClJ' Jt
E1t'Y.: -23.10' 10 -2~,10'

4~
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I BORiNG lil'lmtBEIt.:26M:· .. '.'
' ..

-,rl;f SprRpl AId'Jifll~d
..

dm CODIracd 111 .. ujCATiO·lYi'3Ii·iii::~o'.i~tlI'~dS~;"+j.Nli~ ~r ':.:.. Co0'(f;;'.i~~r ,
N'rtb19C1t WnlU ICIDuI.on B rmr Ad IMct S~t,~tJl!>*"ii -. " NCIIth:J'~Z;OOOn.si.r1~d:~iWTt . . " , .

'. -. ,: ... S~,lf3ll~D .
. 1IaIt,CoIllOltf>:ll: i ,"$/71'. .' ,

' . , .
"- . ,""":"," ", .+ •. , ',' " .- .'" " . .. ", -, ,.... .,

M •• ....,... 1 ~~ "I,' I ,:1 JIo •• I 'I'h .. t .. ~..JM., ..~~

''''II
- ----~

'-22-71 ... Tbll Dorlu Utholltft' i.u.-11rllllilled .. I hallwftllrll oflbe .l'tdn.I hID.mtm. ''-Stirl'~(tiJil~~''lIri{~I-,:-iOft'.:
--_. - -

100 f'tt.1II U71. lbolll uue.. II1I.1.Il" an rOrcMlrllea thllt tllf. Lurlll ... -.hln ',ih.,;. .. n~~t1IlIl:-:.aunA'~<'
l.f_tUollo' ~j"'ly w2'bblt ""lillY... : h~"2i~~~D~;;~~!;iiifi : ':.

...."u.D[SrnIPTInN I\ND r.U ..ClSD'It'ATfONS IN 'UUS rile A'll" ',:n~;;,tiiJ ;'F..o~.;",OIl It. , '.

lU.un O~ VtSUU- ~A.Tl/)N ONL.Y- :DiijnkI~'~''''j:ln70ft'~', .. j

Sail s...pe Nll. • 11 jJ !lIIlallumplt . 'TC'rAL;'bim-H;'~::?O it [-. - ,. -- -
Dmtll: s.ee til 7.ocr 11 C~r.O' SBUd. !WlI; fIrI ....... ts,

a.....:'1'(2.1(710+10.70' ~I ()QY.moi!I-~""'~ll I41 ArtificW nnlOl

10

Sail Bllonle No. J 1t 21 MedGlnt.:lr!ll.
DmU!: 1O.(J[l' '" 12.1)0' oJ 'JI a"",-moUI-loou",_ol<l. '"'''M~''' ;m;(Qll (,11.
Elev, ,+1,10' 1<)"$.'0- :II

41
IS

son S Arnnla No, 3 n 41 Silt. G""'·wet-tofi-Dlastil:-lllI1lllnlleilllc.

o.a. ll" 15.00' to IUIIY J ~I Ollcbl bbMd~edl~1 m,

EIev. , ...:J.'C' III 'H),10' 71

IV

20

S"II s.lIIn1e Na. ~ t M MlXliam UN\. ~ slIlI!l!"""'el
Drotll: ZMq to 12.00- • 61 Bftl_l!I11L.to~llIl",_~lc,

Ehlv. ,-2jO'10 o4,JG' II Mt<l,lIImltrift.m
61

I 1-'-

9011 SIftIIIU Nil. S 1t ~ M cdi1llD slllld small _I IDee dl.
D~lIb: :l5,W til 21.t:lO' J 81 Bmw .. '''''''-~-tU1w,

.Bleil, : -'.:10' tcH'oM' \21 I'd cd IIlIdaI d21n. (2l.

tlI

:-0

Sail hmdeNo.6 1l' HI M~llllll nr.e18id..l!l1lvcL
D~I1t: 30.00' 10 n,OO' .. 171 BI'O\\If>-Wel·mtdilllll·finn..,mnl'tble,
EIcY.' -12,3O'Io-14,3Il' 2J:J/ Un' ... . I d."it'! '31.

'-Pl I
1S i

Soli SJllIllI eNe, r 11 1~ I':nCJllnd ml~, lI"''l!!ll'Jln·moo.um """ ..........~,ol'l'lll!o2bl!!
Olllll~ 3S,00' ID 17.00' J 131 T~itioA to oDtlt.llalce ~ udima,l.
Et'II. ,.UJO'I(l-I9.~O' 12/

Ill!

~O

Soil 9.111l1p1~ ,'fD. 8 it 121 Filla und, mic:ao!t>U\, I
De!llh: ~O.ro' 104200' .. 131 BIlIWlHl~ .medhlln fI!!lH!c:mll::abIe., ___
fiT,.." : ·Zl.30' 10 -24.30' 191 Mod. iil:i&l dnft f1l.

%0,

~5

. ' B4rtu NRDlbo.r:%6M "P.;H. ~ui\li.t~10m'.. ..

-1-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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DI:!l IK THIS l.OG

AIUI a~UJ ON VISUAL

s.n 8~Tlnl~Nil- I

DtIlth' &.00 to 10.00 It.

"Ek:Y.: +9.~O 10 ""7.11(]ft.

SllIlSBlIInia Nil. 1 l~ \.00 7O 7.6, Gr=isb-broum ~l!V silt wlmiantcooie lam!lt«lnn.t, 101m molB,

tllIllh: 1'.00 tn 17,00 ft, S.U IIIlI",/I(l1Ilf medlnm lll"w~ IIDd. 0"""'.

I!Icv.' +1.11(] 11) +O,~O ft. N~ 14

SAil S•• IIl. Nil. 3 20 1'10 7S '~.IQ, Verv Gne to toII'IIC n:ddish-Kwra 81~~ '111_ or cIav &!i1I

Dmlll: 20.00 fa :I'2.DD ft. 19 fm_hd w/.-Ul1ll!11lY wClllltcml: I!mu:lS & biolite ""':"ol.~.

mev.: .2.lO 10 ·4.20 nc. I~" Molal.

to/ .. 1R

Sail SlltInI. Nil. 4 25 l-lil 90 4.5. VttrY :lina ftld!I!I;\t.iJrcWn un.t d! 1J'lJ: wi ~ of cl:tv. Jl,~diln.1trtIwlt

!>mlh: 2MO to 27.0(1 n, 65 IMalllIllcro:I .... je!arlllMtio1lll of'8lId. ,ill AIl~ ls1U;e of d:l •.

Jab. .7.2D II'>-'l.lO ft. BIInlIY tb_IIs, wet.

N"lI

8DtlSmmlc No. :I J(1 1,jp 90 1UC. Rcdd1!h-lrrown 10 l1IIImii:l'llaOOOicImI;nDl~ Irl'_ li~e 1m Illl

l)eplh: JIJ.OO 10 32.0Dfl. 1\211 and. trBa:II orQiw & llrltVe~Ilttelv 10 n" L~, Damp,

!!l(N~ -12,Z~ 10-IUOft, 1'1 MJS

SoilS.~ph l'lD. 5 3S 1-tO 65 14,1" <:~h.llI'oWa I:lmhlllled!lnfl; s1ll1d11< si~t, rcdllhh,bl'O'-'l~ J1'lcrot~~

~. 3S.00 to Z1,~O1l ~:u farcinlriorro Ory"", &Ko BIIndMd till wltmtofdflY btl1ln1i lIlll\'l!L

I!1rv,. .l7.:/:r. tQ -19.20 n. WOOL

N~~'

SlItl S IR2lIIa Nft. 7 4D '44 ~ tl.l~. R~lHImwn YffV tlnc 88Dd & 1I'lt micro~<=i.lJm'na:ion$ tJ{ vorv iinc

I O""t~" ~OM In 41 <l¢ It. 20.2:1 _~ ~txl!i11 ,••• ',,'1'''1.''. :>'loM.

l'J1lY,: -22.10 to -~.20 !t, M ~ 35

:

!lnll ~llll'Ini. No. II .s I~O ~S 14.14 R.rM.U1l·bPllIlm ~etY Jlne 10 /lne wd IIId lome: Silt ...../ltatea Or
,

.. :, '-'lJilth'l~liMbUI ilollllld-J:, ' ',hp :"IDin~r: 101'13,'.
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1)_SI~1 .D7il~' . . .:}hdsll"St~MUhlbll.. . '. ~M'tlu·:o.o.clis7 .-

'naN C~~ttdtD7J]'.rJ6. '.~; ~. I" •• 1.,,> . -~- .. .EIi_:, 5lIO.0J1Jr3J

i """""~ -' • 11ft I BI..,. CMIIIII'~..1.I..4."",,,_"bb""""-''''''''

----
[too,] ~ I

or AU ClASsmcAT10SS AI'I1)])!SCJIJ1'T1ON15 IN TBI5 J.oc ARE
.,s.nu:el1~!I;m"{ .' .·+I;.1rnt~

.ASIDOPti 1ot... t1AL N 01l1LY'IlI ::·• ..:r;:~..~onf :'. ··~.i9.TiIt
.• ~~:iJ.b"t1~~:···:~~"iit:'
.-o:,·D~'Iii Jianili·" -: .:.;'97.00,11:'

Soli S .JnIIlt l'I n, I S 140 -Ill. U, Re<ldlsr.-bltl"'ft nlU'10 OI'~O NII1d ;~~ ...~Ii.tk~;.:> :<~.,..-n
Z),

,

~th: 5.C:O~a7.00 n. - I~" 3IIdBill mIlt! Ji~y finn I8Ild,...ill'l-- .·i:ih4ib~·· ~.M~.~,j·1'1.

F.1lV.: HUB to+'O.1& fl. ~ sd!ilt &i: -lII'l """" .rolav fino .... 'el &I: .r..me·, M .kt

sJ'.T. "N" vlluc: - ~~

I
S""!! IDIlle Nil. 1 Hl 110 2.5 11,16 Il.Kdillb-brown 10 rtXldilb- .... " !b1c 1C\108IlIe ann<!. lome lilt lIIIaI

0...111: 10.00 10 ,2.'0 ft. 1~.22 ot"""""-kclllV. C\!I.v",", • ..,tio~ I~reub bJTi/" to_ily. Mal!lt.

!!IIY' •..~.~BIII+PIl fl. ~.I'.T. "N" ,,11l1t'" 35

!loll5jUt1pll No.3 U 1111 42 ,~ Clr= lO till iiII & wry !Iol: illlllJ, mile OI1!lIlIiI::;J, 1amiDmd

DllDt!t· IHIOlc 17.00 fl. oU mlrroltnlG;u1U. """" to ItotI! Qr COllI1G"not fllle -"'" & ClllV,

EItov., ... ~..., 1/1<-0.28 ft. Tlnoilu_lIv, Mmllt.

g.p.",. "N" ~.h,.", IS

8otlSt~..,h.No, -4 :ZO 1-10 "- lU] ollk le/IlIflhol"own Ifne w. .-.. lind ... /I<dIle;1IIY ",d A~l.

Delth: '!O_O':llll nM" 12,21 lnCC nf"41r.! tD mslium III'IYd. R • ...lII 1!m:IIllI. Mais!.

Ekv,~ ·2.72 to" 72 tl 1I1'.T. "NM v.I ....... '3

S.IlS ..... 1. (1( ... ~ ;/.5 1'oQ 27 'o~., null: ftddiib-lntowtIllI!c 10 ~. ufld JlIJIlII: ........ 1 tnlCC of ~It &.

Delli: 25.00 to 27.00 A- 34n clsv. Bue1v thmd3. Mmrt.
El~' -7.7ltn.!I.72 ft. S.P~T. "N"vl!1le"'54

I
I

!loll SalPP!c N•. , 30 I~O 67 24,'1-. Du'k raldi9h-bMWII tine lD roEl'U ~Ind. 50=.,....ve!, I""",or~, I
:

OtNh, 30.00 t!I 32.00 n. ~26 rm4 tnII:c 10 .om~MlL M 0I!1.

I
Eku.' -12.72 t>J .,4.12 fl. SP.T. 'W" value -4~

I !
L

sat] hmol. No.7 i ~.J411 100 IOU. Dtdrnddlsh-bro"lD fiIIettl n\Cdiumanndand !cmcrilt. M~l!l.

Dc:Dtl' 3;,CO 10 31.00 n. :
~l ,. SJI'.T. ·S'l ~-~3

E1..... ' ·17.12 1(1·19.72 fl.

--
!lnll S.mulr N •• ~ ~ 4D as 15·... · 0!f1t tul<l;.h..J.= ....".,...., n!e t(l (m.' find. ((lllle 311t. Ill" UlICCof

Dl:Illll: ¥.I.W:Q 4~,OafL ~~ cllll. Bum th~ Wtl.

_._. ElIN.: -'21.12 10 -24.n ft. SoP.T. "N" nluc - 44

Sptl Sampl~ No. , -4~ I'" 90 _,II Oarl<.mdilh.1,mw" "". co OOIJU ~ .omelik • .,;d L-ntt. of

'. : :,~·~n"l'l;;niJ",~·)I'~lIaij.l .' .- "'~·l'Inlij",i',·:I.m

-I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
-I

. BY.W.~· ~~rllc. BOR1NG"trtrMBE~29B-i2'~b1" ····<·~rdl~ltl::f;': .'
. ViJdtr: Coatnld . . . . . . '. . , .' .' .: . '. :. .', ttortb: 26aiOO!L061

."". .' l.OC,o\noN~()i1..p.zieieI.Jt.~triflli!lIllZd~~ld to'Hallul! .. EM!: SlIo.o33.31$
I n.s"!IIrt~IIW1l3io,:: '.' Tonnd, so~tlt frllD\ llle $Ollttl ftrl:l;.~J.bt .llll~.,otr~.. _-. ..' ._. - ',.': "

leD. COmlllcml:.lI4,4I3iOO-' ...1I'1! f.alhurb orRtld!O.. IlWtAII.-.·, ....... .e" , '

I -.- ~=WI -:1- .......,.....r_.~....- ...4
" ,:sUrI.teiii~s&;;.::+i,.uit. - - -----

ALLDXSCRJP[lON'SINTHlSl.OGAR!!BAS.tDOJ\1

rrIltLll JN9'Ecroll.'S OBSERVAnONS AND NOTES. ,~il~tkE~;.·ij,;tI:" ..'.'" N/A'

;~'li'.wstlQi.i, ,··+ItS.ln:"
:'D.!Dt.i~'tal'tb!': '::l'ioott.
·iitDrb··lil Rkk::·····. .: :·:·NiA.
.,tOTAL DllPmi " l':OOi't.·- , - - - - -

0

EoviflInrntatal Samnlll!E DatAl
Soil S*llI11lt Nil. 1 140 w« '.oJ/A. Twa soil sarntllca were llIlll~eted bV Peter Dll!lio

Dtlllb: 2,00 to 4,00 n. ofPDM Enviromnentnl S!:rricesll1(;, fbr soil coJl1llminallt te!til\ll

Blev.: +1',83 to +l3.83 ft.. 5

Borinll WlI!Iriartrousin. .. a3'1, '1J'i·cone roJletbil.. drDllnfl !(IJ,Oll n deuth.

Salnllia No.1 WI!I o:l:IUeet«l~sine \1Ia SllIIUooolI SMllllcr fiom 2,OOto

4.00 it datlth, Bofdlole WlIll8Jlllm.dvzwtxd U!inK lO/ • reller bi: lVIlei' bit

10 1',00 ft, dlllllll. (ftDmoximll/:) dCDt~to water tabkt
10 Ssm~le No.2 WU coIlWtd ft01Y1 15.00 [0 11.00 ft. dmtl,

Bo~e1" _ b~dd'illtd DOd E!l"OlJttdIItII)Jl (;oml)lttlon or drllHnll ~ncJ

!lllIrmlin2/letivilies.

Tc "iew lIle mUla DIGlI3Crel'r. to lIle ElIVlronmenUl Sire Summary
RaooltbvPDM dared A"riI2003 1'1)'M f"ll:1= NO.I:!79-OO

IS F.llvinJ DqrindllS:a-on.

SlID Samuh! No.2 Wl NlA N/A

Depth: 15.0010 l7.oo ft • • END QFBOll.I:HOLE AT 11.00 It. (Elev., +0.13 ft.h-

Elc\',; +2.83 to +0.81 ft,

EmlrBummbllkJrillll

Dlillln/l Rill; Acker Mavhe\.'l ;;00 I
, Dnll.~: R.,J. On!1l:orv. N. BurllW

1l'l~:B.BolYllllln

Emiroometltal Ir$Jll:l:lor: 1'. Di~lro

P..... i~ Bv: C. MIlr!'i! C. Dozier

-

- . 'JloilJlI! Numbe~l 2~B-li19-'()J ~12eNIi",j~r: t oU

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I ~': w~ act~ ru...

Under. C'oIltl'*f.1iU

.~tI~:.~. ':
DIlh COlll...-)l4lOfIO}-I

------- . --

I
I
I
I
I
I
I
I
I
I
I
I
I i

I .-

I
I

=: I~'I~ I"-f
MUD INS'PF.CI'OR'S OBSltRVATIONS ANDNOTES

-------

o

R,!Ivlmomelttal SamDIla! I)s.ta

140 MIA NfA TVIQRail mnmlea were Clll1o:tcd bv Peter Dll!llo
Dclllb: 100 10 01,00 n. ofl"DM EnvirommnU'J S~rvi=l1nc. for soli COllIllIT1jnant 1I:5Iinil.

8minD" \W!l5tBrtl:d IISI112J""1fi.Olll1tI mller bit Drilling; to 2.00 ft. 00mh81..... : ","16.761~ +14.76 ft. s
Sam ..le No.l was cone~td llSiftll thl! .plit _ method rrolll 2.00 ~

tn 15.00 ft. demh. fMle",lIill'~ dcnth!l:l "'iaterlllblcl

Sam"le No . .z WIll coll!lCttd fnlm 15.00 to 11.00 tt. (Ieoth.

10

T'tI view l~e result:; Dleue refer 10 the EnvioonrnctmJ S lIe SummarY

Enviro 8/1rl1\" #1 (3!lo()2l,

rs
Son Samale No. 1 140 NfA N'fA
DeD!h: IS,Q(l to 17,00 fl, END OFBOREHOJ.R AT 17.0lI1l. CI1a'.: +-1.16 R:.\..• •
EIe ....: +3.75 to + l.76 J'l

tDvlTOnnumtJ1 Bon lIC!

Drillers: R.J. Ore~orv. N, B~rJll!S~

El'lVironmlmtBllr<SIJCctor. P. D~1io

Revicw-.d Bv: C. Moni! C. DozleI'
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...
Bnit~E!M1Ioti=·>.; ..n.42.n:

.. -
ALL Dl:SClUMiONS IN 1'HIS LOG ARE BASEl)

I 01'1 FIELD JNSi'ECfOR' S OJlS'ER\-' AnONS AND NOTES.

I
I

Son S.UlIlIle No. 1

s
140 NlA N/A Two Illilsnmcles W~ collootcd bv Peter Di2110

:K.vinltlll\aIl1l.1lbmDan~ Data

I Denllt 5.00 to 1,00 n.

1.00 It.dea1l1, .l3nr~hnJ~ WlI!lIl~1I1n 1Im-3lICed u~io" 3'1."lri'~llnc roller bitI
Baril'lll w:u $tIIrted lIllin .. 3'/" tri-eollt roller bit. t)rillinp t<l5.00 fl. n...tt..

SllftlOle No.' _ ~olleclcd usitu! the $olit ,ooon IIlIDllllcr from 5.00 to

to I S.OO It (Ienlh. lallllJlJllimatl: denth to .WlIter lllbicl. Ssmnle !'lo. 2

WM ~lle<:tmllTcm 15.00 to 11.0() fl, dmh, .f,llll'clmlc WILIl r!l'nUiccuocnI
To viewthereslllU nlease refer!o theEmiJronrntnt.1l Slie Summllr\l Rmcn

son SAllIDIe No. ,I
Dell!h: IUO to I '.00 ft.

I
Bte\'.: '" I.st! t<1 -0,42 ft,

t 5 bv roM dated MlI1Cb2003 PDM Proiect Nc, 1271-oD

lW NtA NIA !Ilvim Borin&:ill (SI3·oU,

• • END OJ" BORliHOLK AT 17.1:0 fL (I!:!MI.: ·n,41 n.l.

I
I
I

!nYlrOlilDelllll Borlllll'

I DtiltC1&: R. BrideeD&l A. f'tllciallQ

)n~lllr: M, Bm1cn. M. CllraniCII

I Rcvicwud By: C. Morri! C. Doz~r

EnvironmcrtlBl Jnl~ctor; P. Dielio

I
I Borl"1I: Number: i;U:li:Nv;:ll1 .

I
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By: W!itrell Ocortt.,'l/!e.
trllder.,COIltnM:t SS4 ,

:nlte StIlrii!d:c:il14103 ':
-~Com"lttl!ll: D31141ll3,

IlqKII I Wt ~ ..... I
lhoI' ~ ~

ALL DESCRIPTIOI'''S IN 1'1115 LOG ARE BASED
Rotk:Elc"ll.llo.: '.;'. .',!ilIAON Ji'l'I!.LD INSPECTOR'S OBSERVATIONS AND NOTES.

SoD SamDle N~. 1 N/A 'n...-o soil samnl~ were c:oJlo:ted bv I'tfa' Didio

5 Itlll'lronmeQbl Sam Dlln!DAM

140 N/II
of PDM Envimnmcmal Savlces Ine, fDr .... il OOlluminanl tlSlillJl,

E1C't.: "'1l,27ro+9.27/'t. Borin .. WQ it8I'ted ~ml!:vt: tri-conc roller blt, DILUlns In 5.00 ft. dclllt.

7.00 It dcoll1, .B6rtllole WlISagaill adwm:ed \ISm" 3'1-' m..cDno taltt:< bit

Somlll, ND.l WIll t:t>lloeted: ~slnfZ thl:: mlit ..,orm 5Ilm,,:er fhmJ 5.00 10

10 15.00 ft. dendi, hnnroximatz: deIlIll. to water ral:tle1.

10

Sl'l1ll1lc 1'111. 2 WBlIeal1ected frlllll 15.00 10 11.00 fl.. ~""lh.

Tovi~wthertl!m[:g lllenseltfCt to IhtEllvirmnllcntlll Site SummlllV RM<ln

Soli SamDk IIi'" 1 NlA Env lro 8orinll: 1J2 fSB -021.

IS bv PDM damd Ma.n:h 2003 PDM Pmect ND. 1211-00

Depth: lS.OO to 1'.on n
Elev.: +2.0710 '(l,07 ft

140 NfA

• • EI"1) OF BOREHOU AT 17.011 fr. lmn.: +O.C7 ft.!.

Invlrollmutal Boling

Orillinll Ri~ Acker Wir~1i""

Drillcrs, R. BridRt:oaJ. A. FeliclflOO

IImleeIOf: M, Bulton M, C!lllIniea

!nvlronmentllIII:JDeCIOT; t', Di~lio

R~Tiewed !'Iv: C, MOITi3 C, O~zicr

, ,
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I

~i1 SlIllIpleNII..l 140 BB 52/6"

Oelllh; 0.0010 s.co n. 3S~"

SoH SAm"'e N~. % 140 ~. 1516"

Deotl'I: 2.00 1(1 4,QO II. '!J~"

E1ev.:+15,76 10 tn,76ft. S 2W6"

17W

THIS LOG A:RE IAStD ON FIElJl JNSPECTOR'S

ALL CLASSIFICA lJONS ANDDESCRi'nJON9 IN

OBSERV/\ nOIl/S AND N'OTl.S.

o
Noll:: S.P.T, "N'" 111)\ clet.em1incd due to Now ~urt15

Deuth: 9.[10 to 11 .OD It 316" SlIM silt and fme ml.vel.

Medium III came tlllin reddiohbrown mi""""01.lH StIl'Id witl1 ..,1lIi:

Fill matmlllJ mo.!tly cDmpoUd of

1111 JmlCriaI oCIIslslill1! of ecnerete fillIll'llCIlt!.

Moist S.P.T. "N'" • NIA

Soli SaIllDl~ No. ~ 10 140 83 3fli" Mtdill1'tlm coam lUllin reddish bfOWl'l mil3CCOlIS SlllIdwith btll

Elcv.: +a.76 to +6.76 ft. 216" Moist SoP,T. ~'. N/A

Soli S.m ..1e No. 4 15 140 79 2/6" Yeftowlill brown silty Clay \Vith some fin' to eoanc RtIlln clark

t>ecth: 14.00 to I G,()O It

EI~.: -I-3.16!o+1.76fl 61li" Moist :S.P.T. OW'· NiA

20 140 75

lkllth: I ~.OO1021.00 it • • IJ/6" S.l"T. "N~.NfA END Oll'&OR~HOLEAT :U.M :It f1I'lflT.: .a.14 n.\,
Blev: -1.24 to ·3.24 ft. 1216"

1016"

1816" IJr,I, S,P.T, ''N'' - NIA

Etc".: +l?761cl otIS 16 n. 2116'

:rIve soil samnl I:S were coll«.ted bv Kcl'¢~ ScbWll-'U':of LaIU!llJ1

En~!newinll and F.JIViRlnm~m.a1Sendee! IDe:. Corsoil conzamlnanttcsuns.

:BoIMole Will bockfHIc:d and ~fOulCd UDell (-Ilmwtllon of drnlinR ~nd

.. molln~ activities. T~ view the results ll:~ refer to

LIIMan EMineeriolZ BnviTllnlnental R~oel"Lddled M(lV 1 20a4

S~mnle B-2,

En'l1r.lDmuUal Borilli!

DrlUir.a R;<r, CME 4S

OriD~.q: R. Dollnr C. Tall~ R. Mnlyukov

Revj~wed By: C. Moni, C, Dozier

J\l:IrhIIl'NDI1Ibd: 19B-ENV.oJ ..
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12125EA7937

m;~A~idrn'orlm~ u.d Testln .. Tni:. BORING NuMBER:'29B~£NV.04 . Colii'd I.: ..
ndsr. COlllt'll~tBOn-t . . LOC'- TlONI all Inlfl1~ IlIl8lid -4llltenum lleUA'lId ". Nol1fl: ~.t1"6.,$21

. Tuilnel, :t1.30n:. EaiJlJl'oIli.t!.eJi:iut eurlt orJJUUiD St. 'hllii 9OJlJlI,Jll3
. DlIhl Stlll1td:: mt:3fN· ' ADd4M3 lL Saldll from.tbe Sauft ~lir" D~LaIHht St., . :. " .. .'·n.teCailltiktcd:1I2JI(l.S' .. -_.' '. '.' Mull.ttll!:. ........_.'._ .... ".'." :.C· .;' .' •. .. ..

~k __ =T~' - - DfIII~~IIII1 ..'''4~ .. I'lt.~0AII1'"'''...
AU. ClASSIJ1CA nQNS AND DESCRIPftONS IN rms "S~rl'iIIc:tl:lmadllll:.· f-l'1.4~ft.

WG ARE BASED ON 1ilELD INSPECTOR'S Roek EtiMltln~ .' NtA

OMERVA nONS AND NOTES. 'IiDtlom·tievs&.;::, .• 0:51 ft.

Natcl S.P.T. "N" WII!J llrit dcicl'llllned due lC lIM: blClw coul1\!l :iiaitli 1iI·.~rdl·!::':.:~ii.oo·j(
D obtnlncd with 3' snlit secun sUllnler 'n;,IlUtili'Roc.a.:· . ':.·.·N1A

Son Simple No. I I~O 9~ 221(5" Fill lTlAlIlrialMm_a.~ly_c.o~~_~of '.ToTALDEi>'JHi:'; "18:00 It.
DenI:h: 0.00 to 2.00 Il :/,S{6" coneret!' c=t and brick. CoJlL Bel_

Soil S.U!l'l'lc )lo. :l 140 15 1S16" pill materials lnOiltly comlKlsecI of CQ<ICI'BtI!I rn.""":"'"'f! red tmck Illd

Dcnth: 200 to 4.00 !l 21f6" ~ium to COlIne ltI'llill rMdi!h b~wn micaceous rond.

EIC'l.: "'1 :5.49 10 +13.49 n. ~ 1916" Moist. S,P.T. "N'" - N/A

1116'

Snll Samnle Nil. 3 10 140 !13 2/6' fline to CoIlarsa lII'ain reddish btOWll mle.w.ou Sand wilh nee QTawl.

Dcuth· gOO 10 11 00 ft 3/6' Moin S P.T. "N" - N/A
Elll\'.; +8.49 to "'"6.49 ft. 216'

5/6'

's()11Sanmle No.4 15 loW 83 416' Fine lC meodium IlI1Im teddish brclWll ml"l~oUll Sl\lld with 1I1ICB eiav. sill

Deeth: 14.00 co 16,00 ft. 81ei' ~dl!r.\'\Iel. CDDt. Bl!law

SGU S..... te No. 5 140 96 916' Fine l!!&\!1 rellclisl1bJl'wn micaeooUll S4Jtdwith lOme brown 5jllv <il""

O.Dlb: 16.00 to 1 R.OO tt • • ISle' a~c1lrn1vel, Moist. S.P.T. ''N''. NIA

Elev.: +1.49 tl> .a.S! ft 11/6" END OFIlOlU:HOLE 4T lU101!. t'ltln'.: ~.s1 Ct.\

1516"

Snn SamDI~ r(1J. ] lcooLl 1816" Orv, S.1',T."N" - NlA
E1ev :.·17.4910 +lH9 It 14/6"

I
I

8011Slmn\e No.4 Uti' MClltt S.P.!. "N". N/A

Elcv.: "'3.19 to +1.49 fl. 8[5'

Ea ...lroDllIelltlll Samplid~ Dala

FWl: soill!lM~/es tl'e:'e collected bvl{aren Scl1wartz elf wan

IUtdEllvll'O:lmetltl1l 8ervlres lllc. forso-il t'(IlI13minam ttsli~~.

! 8Ilrdlole was bsckliUed and ~ulecl ~Mn corr.nletion or<lrillin~~nd,
!IlU1IlIlInl!:~ctlvJties. To view tile re!ul15 lllBlL'iCrefer tlIl.an~l111

cnllinwillll Environmanta) R8DOrl dared Mav 7 2004 SlImde B-1.

ltnirmlllmhl8tlrblll

Drillinll Rig: CMf: 4S
I I Dnllm; R.. Dollar C. Tollv. It Malvuknv

)Tl~Dcctllr: M, Yam! -i l!.nvlronm~_: I~"lIllCtDl'; 0;:. Soh"·"",,

R.evie_d By; C. MGrri .. C. Doniet

.. .Borlnr: Nl.mberi 29"ENV~' .. . ::. -', ...... PIl..t N~liej;: 11lfl

PAGE 3':,/33
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I

I

EIC\I .. -lo1l.55.to +9.5"5 n,

lIy: Wal'l'C!ll Gt!0I'lO, Jn~.
Under: Colltn.d S!.

DlIteSlslrim:03IiJJOJ _
Dale ComDIetcd: II:ft:l2l1lJ.

BORING NUMBER: 29B-~EO·Ol
.- LOCATION: 3O.,,'n. South {l'lIlli*'Noi1b rndarP.A.

IlII1C1!and tUB ft. EI!t rro1ll tfH! U1~bllllbit 5ldell"aJk:/if .
: " Hau.-a:,S&o,M.,-l\hllltllll .. :--- ';.-I

LOG ARE BASED ONV1$VA.L EXAMlNA. nON ONLY. Illl\~kEk:wtlIlD:' . '.• 76.45 tl

COMPARISON WlTH THE MUNS£LL SOIL au.R1'S ",Dft..b Irilirtll: ····9100 fI. ,

20

30

35

5

140 38

140 CiS

140 lID

141) 75

14{) 6B

I (YEAJUOOO REVJStD romoN). tli!ptlllliROek,:.·,:: -: G.60ft. '

TOT.At DE1'TH:l. '. ~uo-ft.'_.------- n--= -.---- __--+-+--+-=~==,_f__ .....................=.........,...,,==-",.-.....E==iiiIiiIii-Iii--~- ~ ......... -="""'...,;l
NlIte: w.. ~CllttiriJ: samples may net ~ rerm:~~n1al:jveor !lie

10

15

12/(>'

Moist. Pll'llltic:. SP,T, "N". S ,

I Rltil:Ulat dc:Dlh.

Soli SalDule No. 1 6/6· CoII"JC llBin dmlr. reddish brown (3Y'R 3/4). poorlY gtaded,I Dont!l; 5.00 tc 7.00 f't. 4/6" ferrnstinallll.mvel!Y S4lId with lome fill malerial,; mostly comjXlSl!C!

I 4/1i" Moillt. Man-J,lle!tic. S.P,T. "N" - 7

3/6" l'emu!lnous Sand with a SU';lllfdinalcamoulll. at dotk yeHO\vi$h br<m'1\

Elev.: -lo6.SS 10 oi-4.SS IlI
Deeth; 10.00 to 12.00 fl

I
lkolh; 35.00 1,,31,00 It.

$/6" 211l1lilD, Illld mldstcne

SoIlSamPlc! No. J

716" witllllOltlQ the l!;I1lin redd:i$h brown O.5YR. 414), rerN2inoulI 616" liehty~llowish brc .."d.:l.SY 6/4) to \'el!owisll blown (lOY1U:/8) C1ny I
Dwth: 15.0010 [7.00 ft.

Blev.: +1.55 10·0.45 it

I J7f6" Moist PIllStil:'. S.P.T, "N". 16

11/6" finB to mediUTTI/Uain.::Iark n::ddiRh brOWJl (2.5YR 3/4), poorly suaded,SoD SRlRDIe Nl>. 4

lIlli' lenusmoll9 mi~~15 S""d' ~ brown (JOYR. <1/3) .ill a~dI Dct:lh; 20.00 lQ 22.00 ft.

E1ev.: -3.45 to -5,45 fl

1216" Pino tD lOO::Iium 1l11lm dark mldis~ brQWTl (25YR3/4), well graded.

13/6' alav. Moi$. I,.(>wDlnlic, S,P.T, "W -:H

I
Delllb' 25,001027.00 R. !1)/6" falTUlJinc1l3 m iOOOOQIJBSand with Bomo silt· hoe c1i1'l '~.d f.ncE<'lLvcl

I F.ln.; .8,4$ to ·10,45 n, 15/6" aizc:d qullrtzite and daystollC.

1.JJ6" MDtrt Low pllmic. S.P.T."W - 25

I Soli Sampia Nu. 6 140 73 1U6" fina to lMdlum 21'aln. dN'fo: reddIsh MOWlI (S'lR 313), I'DIll'h ~ded

DetrtlJ: 30.00 to 3.~2:;.;:.OO~ft,,-.-_1-_+_--t __ 'f-':.;5;;,;16~·-+.:; ferruII~=:a:::iin:::::ol:::::"""m::.:l::·ca:::C:::eo:::.:u::::$.::Sa:::.n:::d:..w~itll::::.:s:::ome=~si::.:l[o:;:a;:,:;nd~trnce=.:::.cl~aYol.:"-11
Elev.: ·13.4SuHSA5 It. 19(6" MO~f, NllII.olllSti~. soP.r. "N". 3~

20116"

I
Soil SBmDI~ Nn, 7 140 65 9/6' F'meto medilJm ~rJ.in, dusk)'r~d(lOR3/4), 1JO<lrly gfll</<:d, r~m:Jidn(lus

E:lev.:·j 8.45 to -20045 ft 2616" brown (.2.SYR 4/3) to blltl:k (5Y~ 20511) cl:w,

31/6" Mo;oist, Me-dhllll pllaU\:, S.J'.T, 'o;.l"" - 49

40

I
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1
1
-I

ALL CL....SSlfl1CA TlONS/\,ND DESClUl'TJO,",-S IN THJS .

1 LOGAREBASlD O~VJSUAL EXAMINATION'ONLY.

ALL SOft COLORS ARE DtTtRMINED:BY

COlliPARISON wrtlI TH~ MUNS£LL SOu. CHARTS

(YEAR 10Ml REVISE]) EJ)mON\1
l)U1iwlu 4eIllh.1

s
140 41 416· fine til eOlm mlln reddish broMi fSYR $14' ....-ell RllIdcd1 Son Stmale No. I

Den\ll: 5,00 1G7.00 fl.
5/6" !Xl",,"!. An. til mcdi\lm ;,ravel slm ~and!tDIt'" ellert. a~8Jtl'; andBIllY,: +1162!O "9.62 Jl.

1 10 Orv, Ngn."II!ti~ S,l' .T."N" - 10

140 40 6W Medium 10coarse lmli!1 !1lddis!l btoWtI rsYR Sl41 welll!J1ldcd.Son SIImn]! No. Z

Dellth: 10.00'" 12.~ It 61~" r~nugincUll mimceaul SIUldmixed with lln. to medium zravel siud

I 4/6" Vllliabl" ~hll ito IUl!rtnne dlerL silt:llore ,clIi~taT& rillEll!V.: ~.62 to oK.52 It

I 140 N/A lOW MileiS 3mmb1a~es of tine to mcdjllm I!I'lIvelsj7J"tl hi~hl" rf1lllm~nll:r:l

Dmh: ls.oOtn n.ooa
EleY,' +' ,62 10 -D311l 1316" Dtv. Non-nlastie, S.P.T. "'N~- 24

I 2016"

'JJJI6" NO/'eCOVelV.Snll S&D1~ ND. 4 140 c

I Dc:nth: 20.00 to 22. ~OIt 2010" S.P.T. uN"" 41

£1,,: ·3.38 to ·s.38 n. 22/6'
1St6"

1 140 60 11/6" l'ln. til ~ium ~in. lillhl reddlah brown fSYR 6131 well <mt<IedSnll &",nl~ Nt), S

atel" fUT\.l~nou s, mi~.cl:OUl SEmel with S(l!ne silt tnIUI clllV. and line toDerth: 2$.00 ro 27.00 n.
E:ev.:·e.3S to ·1D.3~ ft.I 1V6" suseelltlllllil\l has bI!I:n ntUd in ttle mmD:e. 1>~~lble ~Igcllli oril!in.

30 D1'\I. Non.nla..tic. S.P.T. "N'" ~ l~

140 8S 1616" Fine m medium _IlL .....1I~w1... """ fSYR. 416\ well_dell,Soil SAmolc :'<In.6I 13f6" femu!inolll mi~ettllL1 Solid with $Om.l Bilt lm:c clllY. and rL'lc :0DtlXlI· 3t).OO 103.::,('.(1 n.
1216' medium "m".f sized l>l,lIrtZitc !Sodltone and Ilomhlertde Sl:hin.Ele\'.: .]3.38 m·U.38 ft

18/6" MDderate mRl'llOlt;c IUICCnti bill'" lias been Boled in the lam1Ilc.

1 35 POllliblelclncialoricin. Molsl. No""I'lI~l:k S.P.T."W - 2.!:

Son Simni. Nil. 7

12/6" 1'emullllOus. miellt:fOUL ,illY Sand with IDme ChlV~tnIr-e rll1C l!l'1l\'e1D~h: 35,00 to 31.00 n.

1 I $16" meld ailllltnlll:, Weak rnalll'1~ie lWCeDtibUil\lw b~, noU!din t!IeElev.: ·18.38 lo·2CJJ8 ft
7.61(;" ~~mnlc, Dtv. McdlumDlastic. S.P.T. ~ -27

40

I
I
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I
I

--1-
ALL Cf..A5S'lFJC"~ nONSAND DESCRTP'tIONS IN TillS c

1 LOG ~RE BAS£,D O~ \1SUAL EXAMINATION ONLY,

ALL SOILCOUl1'tS ARE J.lETERMT:NI.D BY COMPAIUSON

WITH: THE MUNSELL SOIL cOLOR CRARTS

rYE"" R :wO(l RlVISEtlEDITION\.I
or tnB llllI'lieular dBo:h.I

11('" Fine to me-:Iium aral1l brown (7.5YR. ~(4'1. wcllutdedc tl:mIIzjnollGI \40 25Sou Samole No. \

DeJlth: SOOm7.00 f\.
5(6" cua_ l:d\iSL IIld IllInilato1ll!,

616' DTv. MediuITl-'oIDMic:. S ,1'.1'. "N" • 9

I 10

Soil Suft"le No.2

Dmh: tO,OO 10 J ;1.,00 aI 14/6" with traee 'lit Note: u'.T. "N'" ~~mtdet~incddlle' lQ!he blowElev" -1-6.85 to +4,85 n
1016" countIobttlned with B 3' .!ll~ltG""on WIlDler.

15 Moillt. N'<lfl,.lllart!c. SP.T. "N"· N/A

I Soil SamDkt No. J

PB~th: \5.00 to 17.00 fl
14(6" silt. Tnltc rme to medium rrsvel sized $8lIdsteme. "nei"" and ~mnilc.

36/6" Weak mlll!J\tUe suscenLibili\1I hIlSb!C:n nottd III tM .sanmIc. Nott:I ~o S.P,T. "N" was notdemmincd due to the blow coul11Sobtllined Cont.ou Pin 3

140 6S ll/li" Finelli medium min redcish brown ($YR 4/4\ IIOCrl,. I!l'~d~&>11S8mclt No ...

1 D~ :lQ.OOtD22.00n.
E1In'.: -3.1 5 to -5.15 It

1016' Moi~l. Nlln-nlast:c. s.p,r. "N" - zo

I 2S

140SAil SBmnlc No.5

4(6" hi"hl" mlcaeeous ail". SIU'd with I aubordiMI. amnunt Qi clllvev sill.Dcnth: 25.00 to 27,00 It
16(6' Wetlk nJae.r,etic !IUg~cDlibillt\'iiII.' b=1 hO!edln tre mmlllc,I Ell!'/.:.8.t5to.10.l5 ft.

1!-- ----_1--+--+--+....!1c:::9(~6~· +M~m~st.~~L~O'::!.~.l:'!.!!la92.:tle::::....~s!..r:!.T~,'..!:'Nl..tl.;,-~20::.--------____j!
30

140 56 2~/6"

1916"
;0/6."

~0(5"

~5

140 lOO ll/(j"

1'Iffi"

14/15"
22/5"

4()

SoU S"mllle No. IiI Micaccoua Solid wlll1 lame chw~ silt. Tnicc fmc to mediurn IIn.vclJ)eDth: 3000 lln 32.00 n,
sized. l!el'Mliferol1'l hornblencle .rneiu WC!lkIml!lll!lic ~~eC'lltibiliNElcv,:~13JStrc .!5.r5 rt

I M'"ist. LOlli olme. S.P.T.·"N" • 39

I the SllmDle. Moist. Low nrame S P. T. '"N" -:n I

I &rlnl1 Number: UB-GiO·fl3IW

1
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I nORlNGNUMBER: HoHaridoW CdaiiU ... ·': .:
. .

B~ WJr~. GC(I~ lilt,
U.,dcnCoatrn,!5U I,.(lCA.nON: liatbAd TlIAlHl EoftR.inp.lut!:l·of ..

. Nal'llll %63,,21.5~'
: E .. t!· 59O.I:14,D96

DIlle Sllu'lal, G71311'J/i UIIIII 51. .. d EUfof "\Idiom SL, M •• batla .... 1 ..
.naU!Conili'~led(07/JlJ~6 .

,'. -,e .. '.. , ••. I. i'i •.~ . -." -:» . .",

JlloII,"U."lI4totlo' P>I" .... ":'I ~I> I :="~'rs-afH~1I1'bht.-.Nlll*t'"

.....0

1 ALLDESC1UmOl'lST!'ITmSL(JGARED4SEDON ·s~rr'diumtl~m.~i);sil ri;
I1Il'f.n r~SI'Ef"'TnR '3 OBSIr.llV~ Tfn1V~ "Nn"'nT~~. .Di.c~'"''~·,jA~;· ... ';: fIlU';

<'Ili:~id:l;I~rill;ri: ·:'~.Uft:'·~

-ri.nl~ja· ii~rth,.... ]1;nl it/

I
:";;';'';'J8;~tk; : .,.l\1i ...

:·l'o-r.iu. '~1 '1:i'ii'~'(c.'

Nola: N" _nua1 ",.II _dl~n. d.

;

I I
S Obt~_UaDfMlIall(lP!ft~ Wl:Il CQPSInIdl .... 0.01

nl>t~ ..ti~n:Ma~Hal'in ... ·..11aaflltft1<=t .... te 21 JJO lI.d""lll

rl'1~.. · .'.42 1\ An....t ",,'i 111~ """ '01 '~~ri.",,~-",,"'.n

""mOM .. In 11.0~~ ~_.~ n;:I"".' +17 <1I1" _~.J.'•.
I ?.tI.inli8~81-ler .olt.~,,1~4 •

10
I [... t.olld ~ ... n .no '" 11.00 • • +17 SK'" .... ~a 0 1

2-0" inBide diDfll:lcr5ch.C~"t~40 I'VC qU 1= 20 Il(l~ Iter iJ1~b

' ...".lled ... ~, 1.00 10 21.00" ~-[~ flllC'l ' ""<!loS! !o -~.42 .,1.
I~ele h~lr"'~ WllllllZ .W~ 'Bnd tnmQ nn lfI'1.00 t, ~...I1t

",\., . +g.sa !a .'.42 t,l, C.e1Ilouite "I"..klmO,OO ~ 0 flO C.c""lh

,~ rl':I.","I~u, ...~ 51 ft.l.

Plui rm""l ntInlu>riJ1~ .... Il """ mlt.ned lW<!I'wd.l.

20

BOTTOM OI'WELLAT%l.no ft.tll:ln.:-MUt.1.

'.

O~un·a'lnDfMo"JllIrt .... "W.lllm'I~II.tk>.

nnl1ln~ Rio: ......k

Orillen: R G~llo",

t"'D~IOr. p, Mo,k.

!l.t1I;CYltG BY: C. Momr. 1;'. CO:LCl"

--

nn.-lJ1~:'i'ambl!f': H~llllnd .W.'._ . 'Pue l'IUlDber'J of I
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