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FIGURES

1. Current U.S.G.S. Topographic Map, Yonkers, NY Quadrangle.

2. Proposed Mosholu Golf Course Water Treatment Plant Site.

3. Grumet's Native American Place Names in New York City, 1981. The Bronx.

4. Beers Yonkers, New York 1868.

5. Viele's Topographical Atlas of the City of New York, 1874.

6. U.S.G.S. Harlem N.Y. - N.J. Quadrangle, 1891. 15 Minute Series.

7. Proposed Mosholu Golf Course Water Treatment Plant Site with 1959 and 1982
irrigation plans superimposed.

8. Soil Boring Locations, Mosholu Golf Course Water Treatment Plant Site. 2000.

9. Potential Archaeological Sensitivity.
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I A. Front of Mosholu Golf Course Clubhouse.

I B. Side ofMosholu Golf Course Clubhouse.

I
C. Mosholu Golf Course Clubhouse front and side.
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1 EXECUTIVE SUMMARY

The New York City Department of Environmental Protection (NYCDEP) proposes to design,
construct and place into operation a 290 million-gallon-per-day (mgd) Croton Water
Treatment Plant (WTP) to provide filtration and disinfection of the Croton Water System.
The project would also include the construction of new raw water and finished water tunnels
to connect the proposed plant to the New Croton Aqueduct (NCA), and improvements and
rehabilitation of structures related to distribution connections at and near Jerome Park
Reservoir. The purpose of completing the Final Supplemental Environmental Impact
Statement (SEIS) is to evaluate three sites for the water treatment plant: the Eastview Site in
the Town of Mount Pleasant, Westchester County, the Mosholu Site in the Bronx, Bronx
County, and the Harlem River Site, also in the Bronx, Bronx County and determine the
preferred site for the WTP. Some alternatives include work at other sites along the NCA, and
one alternative includes a future connection to the proposed Kensico-City Tunnel. This
project description provides details relating to construction and operation of the proposed
plant at the Mosholu Site.

The Croton WfP would be located at the Mosholu Golf Course and Driving Range. The
site is located within the 1,146-acre Van Cortlandt Park in the Borough of the Bronx, New
York. This site is owned by New York City and is under the jurisdiction of the NYC
Department of Parks and Recreation (NYCDPR). The Golf Course and driving range are
bound by the Mosholu Parkway and Major Deegan Expressway to the west and north,
Jerome Avenue" and the Interborough Rapid Transit (IR1) No.4 elevated train (the
Woodlawn station) to the east, and West Gun Hill Road to the south. The Golf Course and
driving range comprise approximately 74 acres of the 1,146-acre park. The proposed project
would be situated under a portion of the 13-acre driving range. Total ground disturbance
during construction including staging area, access road, utility trenching etc. will be
approximately 29.3 acres. During construction, the Golf Course would remain open with a
temporary clubhouse, driving range, and parking facilities made available through the
Shandler Recreation Area to the north, adjacent to the Golf Course and driving range. The
temporary Golf Course would be a modification of the existing one, and would still have 9
holes open to the public during the construction period. Following construction, these
facilities would be replaced with a new Golf Course clubhouse, maintenance facility, and
new Golf Course parking lot. The nine-hole Golf Course would be replaced with an 18-hole
"Executive" (short-hole) course with a possible alternative ora nine-bole Golf Course in the
future.

1.1 HISTORIC RESOURCES

The land that now comprises Van Cortlandt Park was acquired by New York City as
parkland in 1888. Although it is historically important, no formal process has been
undertaken to definitively determine its eligibility for landmark status. However, a detailed
account of the park's history, structures, and existing conditions in 1986 was prepared by
Storch Associates, Westbury, New York. and is on file with the New York City Landmarks
Preservation Commission (LPC).

5
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The Mosholu Golf Course was created in 1914 but was considerably altered in the 1930s.
Although the proposed project would result in a temporary visual alteration of the Golf
Course, it is not considered to have a significant adverse impact on historic resources since
the driving range and Golf Course would be rebuilt.

The Mosholu Golf Course Clubhouse, although probably not eligible for listing on the
National Register as an individual structure, is of historical note. The Olmsted Center
currently maintains a file on the structure. The building is reminiscent, on a small scale, of
the grand clubhouses erected at private suburban golf courses, but this was accomplished
through architectural renovations in the 1970s. The building is a brick Colonial Revival
structure built in 1928. The most notable features of the building are the entrance portico and
the gables, but these were added in 1971. While photo-documentation of the existing
building is not necessary, it is at the discretion of the review agency. However, it would be
difficult to capture the look and feel of the 1928 clubhouse due to the substantial 1971
additions to the sides and front of the structure.

The proposed WfP would be visually and physically separated from any historic and/or
landmarked structures within the park or the surrounding area (e.g., Van Cortlandt Mansion,
Vault Hill, and Woodlawn Cemetery). Therefore no significant impacts to existing historic
structures are expected.

Construction would entail connections with the buried NCA, a National Register eligible
structure. The Aqueduct is still in active use and rehabilitation of a portion of it would be
necessary. Due to the eligible listing of the NCA, prior to construction, SHPO and the
Secretary of the Interior's Standards for the Treatment of Historic Properties would be
consulted to retain the historic character of the structures. This consultation would ensure

- that any future proposed work would not cause any significant adverse impact to the historic
structures.

1.2 ARCHAEOWGICAL RESOURCES

Although there has been ground disturbance and a continuously evolving recreational
landscape, there is still a potential for precontact and historical archaeological resources to
have remained undisturbed. Consequently, if the Mosholu Site were selected for the WTP, a
Phase 18 investigation would be conducted by a pre-qualified specialist in accordance with
the New York Archaeological Council's Standards (1994) to verify the presence or absence
of archaeological deposits. A protocol for the Phase IB field investigation would be
prepared under separate cover, and would be submitted to SHPO. The Phase 18 field
investigation would occur prior to any construction-related excavation on the site. These
investigations and the subsequent mitigation of any findings would avoid any significant
adverse impacts to archaeological resources.

2 INTRODUCTION

The New York City Department of Environmental Protection (NYCDEP) proposes to design,
construct and place into operation a 290 million-gallon-per-day (mgd) Croton Water

6
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Treatment Plant (WTP) to provide filtration and disinfection of the Croton Water System.
The project would also include the construction of new raw water and finished water tunnels
to connect the proposed plant to the New Croton Aqueduct (NCA). and improvements and
rehabilitation of structures related to distribution connections at and near Jerome Park
Reservoir. The purpose of completing the Draft Supplemental Environmental Impact
Statement (SEIS) is to evaluate three sites for the water treatment plant: the Eastview Site in
the Town of Mount Pleasant. Westchester County. the Mosholu Site in the Bronx, Bronx
County. and the Harlem River Site. also in the Bronx. Bronx County. Some alternatives
include work at other sites along the NC~ and one alternative includes a future connection
to the proposed Kensico-City Tunnel. This report provides details relating to construction
and operation of the proposed plant at the Mosholu Site (Figure I).

Construction of a proposed Croton WTP at the Mosholu Site would include a new raw water
tunnel to convey untreated water from the New Croton Aqueduct (NCA) to the water
treatment plant site; a raw water pumping station; a main treatment building that would house
all the process elements, administrative offices, a conference room, a small process
laboratory, maintenance and storage facilities. electrical and heating. ventilation and air
conditioning (HV AC) rooms; a treated water pumping station; and a new treated water tunnel
to convey treated water from the proposed plant back to Jerome Park Reservoir (JPR) and the
City's distribution system. During construction, an approximately 800-foot long ornamental
wall would be constructed along Jerome Avenue that would provide a visual barrier and aid
in noise attenuation. In addition, construction of the proposed plant would require the
rehabilitation and stabilization of several off-site Croton System facilities. The off-site
location points where activity would occur include the following: Gate House No. I (Bronx.
NY) and modifications to the facilities in and around the Jerome Park Reservoir (Bronx,
NY).

The Croton WTP would be located at the Mosholu Golf Course and Driving Range. The site
is located within the 1,146-acre Van Cortlandt Park in the Borough of the Bronx. New York
(Figures 1, 2). This site is owned by the City and is under the jurisdiction of the NYC
Deparbnent of Parks and Recreation (NYCDPR). The Golf Course and driving range are
bound by the Mosholu Parkway and Major Deegan Expressway to the west and north,
Jerome Avenue and the Interborough Rapid Transit (IRT) No.4 elevated train (the
Woodlawn station) to the east, and West Gun Hilt Road to the south. The Golf Course and
driving range comprise approximately 74 acres of the 1,146-acre park. Existing facilities at
the water treatment plant site include a clubhouse, driving range. nine-hole course and a
parking lot for approximately 75 cars. The proposed project would be situated under a
portion of the 13-acre driving range. During construction the golf course would remain open
with a temporary clubhouse, driving range. and parking facilities made available through the
Shandler Recreation Area to the north, adjacent to the golf course and driving range. The
temporary golf course would be a modification of the existing one, and would still have 9-
holes open to the public during the construction period. Following construction. these
facilities would be replaced with a new golf course clubhouse. maintenance facility, and new
golf course parking lot. The nine-hole golf course would be replaced with an IS-hole
"Executive" (short-hole) course with a possible alternative of a nine-hole golf course in the
future.
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In compliance with the City Environmental Quality Review (CEQR) process as set forth in
Executive Order 91 of 1977 and its amendments creating the Rules of Procedure for CEQR,
adopted by the City Planning Commission on June 26, 1991 and revised in October 2001 and
the State Environmental Quality Review Act (SEQRA) (Section 8-0113, Article 8 of the
Environmental Conservation Law) as set forth in 6NYCRR Part 617, establishing the State
Environmental Review Process (SERP) as required by the State Revolving Loan Fund
Program, a series of studies on development of the proposed project site, Historical
Perspectives, Inc. was retained to complete a cultural resources assessment of the Mosholu
site.

The purpose of this study is to identify the significant archaeological and historic resources in
or around the immediate vicinity of the proposed water treatment facility and to address any
potential impacts caused by the proposed installation and associated infrastructure
connections. If significant adverse impacts are identified, the study is to also delineate
appropriate mitigation measures.

3 METHODOLOGY

Background research for the proposed Croton WTP site was designed to provide a
framework for assessing potential cultural resources, and to address two major questions.
What is the specific level of potential for precontaet and historical archaeological resources
of significance to exist in the project site; and, what is the likelihood that such resources have
survived historical subsurface disturbances. Sufficient information was gathered to compare,
both horizontally and vertically, the precontaet past, the historical past, and the subsurface
disturbance record. This also served to establish twentieth century construction episodes to
aid in the assessment of architectural remains. In order to address potential sensitivity
research included a review of primary and secondary sources, cartographic analysis, site files
review, informant interviews, and field visits. Each of these tasks is discussed below

3.1 REVIEW OF PRIMARY AND SECONDARY SOURCES

Many local and regional histories were examined for relevant data to help place the site
within a historical context. These include works such as Stephen Jenkins' The Story of the
Bronx, Robert Bolton's The History of the Several Towns',Manors. and Patents of the County
of Westchester, J. Thomas Scharfs History of Westchester County, New York, Including
Morrisania; Kings Bridge, and West Farms, and Shonnard and Spooner's History of
Westchester County, as well as more recent works such as John McNamara's History in
Asphalt. Plans and descriptions of the Golf Course were obtained at the Olmsted Center
maintained by the New York City Department of Parks.

For the precontact period, archaeological literature, such as William Ritchie's The
Archaeology of New York State provided an overview of the lifeways of the Native
inhabitants of New York. In addition, Robert Steven Grumet's Native American Place
Names in New York City, and Reginald Bolton's Indian Life of Long Ago in the City of New

8
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York furnished valuable infonnation on Native American settlements. Furthermore, soil-
boring logs were reviewed to establish subsurface conditions.
Cartographic Analysis

In order to determine the original topography and compile a disturbance record for the
Mosholu Site, cartographic resources were examined. Information colIected included data on
the site's possible land-use over time and building history. Historical maps were examined at
the Map Division of the New York Public Library and the Westchester County Historical
Society.

3.2 SITE FILES REVIEW

Historic resources within the study area that are either listed, or eligible for listing on the
National Register of Historic Places were also researched. All available site reports and
journal publications relating to archaeological sites were researched for data specific to Van
Cortlandt Park and the northern section of the Bronx. Finally. the data files at the New York
State Museum (NYSM) and the New York State Office of Parks. Recreation and Historic
Preservation (NYSOPRHP) were examined for information regarding recorded sites in and
around the project area.

3.3 FIELD VISIT

A field visit was also conducted during which the current conditions were recorded and site
photographs were taken.

3.4 ENVIRONMENTAL SETIING

Three known glacial periods were responsible for the creation of the present topography of
the New York City area over the last one million years. Hills or moraines running north-
south through the Bronx were formed by the buildup of glacial debris and the irregular
erosion of the surrounding valleys and hills were a direct result of the retreating continental
glaciers. Geologically. the borough of the Bronx lies within the Hudson Valley Region and
is considered to be part of the New England Upland Physiographic Province. which is a
northern extension of the Great Appalachian Valley (Schuberth 1968: 10. 74). The
substratum is made up of "gneiss and mica schist with heavy, intercalated beds of coarse-
grained, dolomitic marble and thinner layers of serpentine" identical to what underlies
Manhattan Island (Scharf 1886:6-7).

Water from the melted ice floes was directed along the moraines in the area forming many
rivers and creeks. including the nearby Tibbetts Brook, which flows just west of the project
site (Figure 1). These watercourses have further eroded limestone belts still exposed
between the glacial deposits. creating a varied landscape of hills and valleys. In low-lying
areas. lakes and ponds were formed and in the locations with poor drainage. swamps and
marshy areas covered the landscape.

9
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Nineteenth and early twentieth-century topographic maps depict the project area as open
farmland and woodland with Tibbetts Brook located to the west. The landscape of Van
Cortlandt Park prior to 1889 included steep ridges with rock outcroppings, which remained
wooded until they were cleared for timber harvests. The low areas of the park adjacent to
Tibbetts Brook, flattened through the process of erosion, were most suitable for cultivation.
A recent U.S.G.S. topographical map shows the project area as a park and recreation setting
on a slight east west slope with elevations between 180 and 190 feet above sea level (Figures
1.2).

The Mosholu Golf Course occupies 74 acres within Van Cortlandt Park. The present
topography of the project site is partially the result of the alteration and shaping of the land in
order to create the Golf Course greens in the before 1920 and again in the 1930s. At the
southern end of the park there are two locations where low-lying dips collect water during
times of intense rain saturation. The section of the course along Jerome Avenue (holes one
through six) is level. largely open ground with isolated trees. The terrain slopes downward to
the west, where it ismore wooded. The course rises again to the north, and holes 12 through
18 are on fairly level terrain with. several bedrock outcrops (Olmsted Center nd: 1). There is a
wetland area in a bowl located between the third tee and the fourth, eighth, and fifteenth
green (Ibid.).

3.5 PRECONTACT OVERVIEW

In order to fully understand the use of the project site through time it is necessary to develop
a historical context for the Mosholu Golf Center and Driving Range site specifically. As
defined by the National Park Service, "historic contexts provide a framework for the
identification, evaluation, designation, and treatment of cultural resources associated with
particular themes, areas, and time periods. Historic context-based planning permits
recognition of individual properties as parts of larger systems. Historic contexts also help
managers and others evaluate properties within their proper levels of significance. As such,
they provide both a systematized basis for comparison and a comprehensive frame of
reference. In so. doing. "historic contexts provide cultural resource managers with a guide for
rational decision-making" (Grumet 1990: 18). The following discussions establish a
contextual framework for both the precontact and historic eras pertinent to the project site.

3.5.1 Preeontact Cultural Chronology

Much of the knowledge and understanding of Native Americans in the Hudson Valley area is
derived from three sources: ethnographic reports. Native American artifact collections. and
archaeological investigations. Archaeologists have devised a cultural chronology for the
North American prehistory in which the Precontact era is divided into four main periods, the
Paleo-Indian (c. 12.000-10,000 years ago), Archaic (c. 10,000-2.700 years ago). Woodland
(c. 2,700-500 years ago), and Contact (500-300 years ago). Settlement types, subsistence.
cultural systems and characteristic artifacts changed during each of these stages. In order to
present a comprehensive overview of the precontaet era and to fully evaluate the potential of
recovering precontact cultura1 remains, each period will be reviewed with regard to I) the
environment during the time period, 2) the characteristics illustrative of the phase. and 3) any
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recovered archaeological sites within the region. This examination was completed in order to
assess the potential that indigenous groups would have had for exploiting the project locale in
general as well as the actual project site.

Precontact sites are characterized by their proximity to a water source, fresh game, and
exploitable natural resources (i,e., plants, raw materials for stone tools, clay veins, etc.),
These sites are often divided into three types, primary (campsites or villages), secondary
(food processing, tool manufacturing), and isolated finds (a single recovery of artifacts either
lost or discarded). The examination of primary habitation sites indicates that they are often
situated in locales that are surrounded by a number of exploitable resources. In addition,
these sites are located in areas easily defended against both nature (weather) and enemies.
Secondary sites are often found at the location of an exploitable resource (e.g., lithic quarry
site).

3.5.2 Paleo-Indian Period

The earliest period of human occupation, the Paleo-Indian Period, is characterized by the
presence of small bands of large- game hunters scattered over large areas of territory.
Following the big-game animals that made up the major portion of their diet (e.g., mastodon,
bison, caribou), these nomadic hunters moved seasonally across the landscape. Originally,
these bands crossed the narrow land bridge from the Old World to the New, and although the
population was small in number, they eventually spread over the wide expanse of territory
now known as North America.

During the early Paleo-Indian Period the northeastern area of North America was evolving
into a more favorable deciduous forest environment. Paleo-Indian sites have been recovered
in well- elevated fertile areas situated close to a water source, which is typical of most
precontact sites in all-subsequent phases. The remains of big-game animals have been
recorded in large numbers on the west side of the river in Orange County (Ritchie 1994: lO-
11). While this verifies that the locale surrounding the project area may have provided a
food source for the Paleo-Indian hunters; no "kill sites" have been recovered. 11)e fact that
these sites have not been found may be the result of the flooding of coastal sites as the
glaciers continued their retreat, or may be due to the estimated small site size during the early
Paleo-Indian period.

With the exception of stone tools, artifactual material from this early period, has not survived
well in the archaeological record. Extensive research indicates that the diagnostic artifact of
the nomadic Paleo-Indian hunters was the fluted point. By the late Paleo-Indian Period,
however, small leaf shaped or bifacial knives, scrapers, and borers had become part of the
hunter's tool kit. As the climate became wanner, the environment in the Northeast became
more advantageous to precontact peoples. In addition, small game animals more suited to the
temperate environment replaced the larger fauna that were rapidly becoming extinct.

Following the final retreat of glacial ice, the area now known as the Bronx flourished with
plants suited to arctic and tundra conditions. Eventually; the locale became a forest
composed of deciduous trees and conifers. The fluctuating floral and faunal communities
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eventually stabilized over the last 12,000 years, resulting in an environment often
characterized as a climax forest, comprised of oak, hemlock, beech and chestnut trees.

While no Paleo-Indian sites have been recovered in this section of the Bronx, there are
reports of sporadic finds of fluted points in the Croton Point area to the north inWestchester
County (Crichton 1986). A number of archaeological investigations in Westchester County
during the mid-1980s noted a distinct level of Paleo-Indian occupation (Crichton 1986). To
the south, a small campsite, Port Mobil), was recovered in Staten Island (Ritchie 1994: 1,3,
7).

3.5.3 Archaic Period

Data regarding the Archaic period indicates that the quantity of recorded archaeological sites
is much larger then those dating to the Paleo-Indian Period, thus suggesting a significant
increase in the population of native peoples. The Archaic period is also characterized by an
overall shift in the environment, an expansion of the lithic tool kit, and the exploitation of
defined territorial boundaries.

By the Early Archaic the environment in the Northeast had developed into a deciduous
woodland forest. A gradual warming trend allowed new resources to establish themselves in
the river valley. The Archaic peoples subsistence was "based on hunting, fishing and
gathering of wild vegetables" (Ritchie 1994:31). They hunted smaller game animals (deer,
rabbit, beaver, and wild turkey) and gathered a variety of wild plants, as well as exploited the
marine environment (fish and shellfish gathering). Artifacts attesting to the expanded
subsistence economy include fishing implements, and the mortar and pestle.

During the Period, the expanding exploitable resource base may have initiated the significant
increase in population. The Archaic hunters also began exploiting a well-defined territory,
often reoccupying favored sites. Because of the repeated occupation of these Archaic sites as
well as the seasonal rounds made within specific territories, archaeologists have been able to
recognize several identifiable cultural traditions in New York State (Ritchie 1994). The
change in the number of sites recovered also indicates that Archaic peoples had a greater
impact upon the landscape. Typical with all precontact sites, river valleys and coastal areas
were the preferred locale for primary campsites. This environment supported the game,
plants. and marine resources desired by Archaic peoples.

Additions to the tool kit of the Archaic hunter include the narrow bladed projectile point,
grooved axe, and beveled adz. Archaeologist Robert Funk has suggested that the
Laurentian, Susquehanna, and small-stemmed cultural traditions persisted in the Hudson
River Valley during the Archaic period (Funk 1976: 250). In his reassessment of the
distribution of Late Archaic (or Transitional Archaic 4,000-3,000 years B.P.) projectile
points, Snow alternatively suggests that the Susquehanna tradition, represented by the Snook
Hill, Perkiomen and Susquehanna Broad points, was dominant in the first half of the period
and the Orient Complex in the latter (Snow 1980: 237). In the Hudson River Valley, where a
number of Archaic sites have been investigated, Orient Points have been radiocarbon-dated
to approximately 4,000 to 2,800 years B. P. To date, however, the exact sequence of cultural
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traditions and representative complexes for the Archaic period is still undefined and a
constant source of debate.

The Native American population had increased significantly in the Hudson River Valley
region by the Late Archaic period. The variety of recovered sites from this period include
rockshelters, open woodland camps, and secondary processing locations overlooking the
various water sources. In a section of the Bronx's Riverdale Park, excavations were
conducted on a series of precontact sites (DeCarlo 1990: 5). Archaeologists recovered a Late
Archaic assemblage of oyster shells, fire cracked rocks, scrapers, bifaces, lithic debitage and
diagnostic projectile points suggesting that this location may have been used for hunting and
shellfish procurement from the Hudson River (Lenik 1992: 24).

3.5.4 Woodland Period

The Woodland Period is characterized by the introduction of pottery and horticulture, the
appearance of large semi- permanent or permanent villages, and the establishment of clearly
defined trade networks which marked the transition to a more settled culture. As with the
earlier precontact periods, archaeological evidence suggests a marked preference for large-
scale primary habitation sites within the vicinity of a fresh water source (e.g., rivers, lakes,
streams, and ponds). In the majority of cases, secondary sites, where specific activities
occurred (e.g., shellfish collecting and/or processing, butchering, and stone tool-making),
were situated near the location of the exploited resource.

The first appearance of pottery was during the Early Woodland in New York State (c. 1000
B.C.) when crude, undecorated pottery, called Vinette 1, was first produced. This type of
pottery has been recovered from sites on major waterways and tributaries. As the Woodland
period progressed, regional variations in ceramic styles became common. Other innovations
during the Woodland period reflect different cultural styles that archaeologists have been
able to identify with specific native groups. A few of these include the introduction of the
bow and arrow, pipe-smoking, and mortuary ceremonialism.

During the Woodland Period, fish and shellfish continued to provide a stable and reliable
resource. In the smaller tributary rivers fish weirs were used for the recovery of large
quantities of anadramous fish (Brumbach 1986:35). The introduction of horticulture in the
New York area also signaled the advent of larger and more permanent settlements. Large
tracts of land were cleared in locations nearby the primary settlements. Some of the native
villages settled during this period were fortified and situated on "high ground. It By the Late
Woodland Period, Native paths were established connecting permanent villages, creating a
trail to exploitable resources, and providing a link for the distribution of trade goods.

3.5.5 Known Precontact Sites in the Vicinity

Precontaet archaeological sites have been recovered throughout the northwestern region of
the Bronx. Primary sites (villages), secondary sites (tool manufacturing, food processing),
and isolated finds (single items or features) have been investigated in the area surrounding
Van Cortlandt Park. Some of the precontact sites identified within roughly two miles of the
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present project location include several shell middens and pre contact quartz processing sites
(Beauchamp 1900:10; Lenikand Gibbs 1994: 55).

Several precontact sites have been identified within the confines of Van Cortlandt Park. A
map depicting Native American sites in the Bronx indicates that the village called
Keskeskick was at one time located in Van Cortlandt Park (Figure 3; Bolton 1972: 136;
Anderson 1991: 4). Historical deeds from the seventeenth century also describe this village
when it was sold to the early Dutch settlers of the Bronx (Grumet 1981: 19). Reginald
Bolton's research further indicates that this "extensive and probably permanent village" was
located close to the Van Cortlandt mansion, to the west of Van Cortlandt Lake and to the
southwest of the present project site. The examination of documents also indicates that the
area surrounding the mansion was where some of the village inhabitants had large planting
fields (Grumet 1981: 15). Grumet's research also identified that another "Indian field" was
located on the eastern side of the park, north of the current project site.

A native trail, identified by Reginald Bolton and confirmed by Robert Grumet's research,
extended south from Westchester County along the western boundary of Van Cortlandt Park
(Figure 3). This trail, which traveled roughly north-south along what is now Broadway (Old
Post Road), curved eastward into the park near its southwest comer before turning south
again following the path of the present day Deegan Expressway (Bolton 1972: 136; Grumet
1981: 69). The trail likely gave access to the many primary and secondary sites located
throughout the park.

The earliest archaeological exploration within Van Cortlandt Park was conducted in 1890 by
J. B. James, who recovered pottery, fire pits, lithic material, burials, and other traces of the
long-term occupation of this locale (Anderson 1991: 4; Bolton 1972: 141; Storch Associates
1986: 36). Additional material has been recovered from sites all over the park including
storage pits, pottery fragments, shell middens, burials, and lithic material (Bolton 1934: 141;
Tieck 1968: 3; Skinner 1915: 55).

More recent investigations within Van Cortlandt Park (NYSM #2387, #2823. #4057, and
#7727) have identified a camp, village, shell midden, and campsite in locales throughout the
park. During the early 1990s several archaeological investigations were conducted within
the park. Bankoff and Wmter (1991) recovered a storage pit containing shell, ash, and lithic
material. The archaeological examination of the Chapel Farm site (A005-01-00079, NYSM
#7729) identified a precontact lithic workshop nearby in Riverdale (Keams and Kirkorian
1991). Arthur C. Parker describes the two sites closest to the current project area NYSM
#7727, within Van Cortlandt Park, and NYSM #2837, east of the park. and the Major Deegan
Expressway, as precontact campsites.

3.5.6 Precontad Arehaeological Potential

Documentary research found that the project site is in an area of high sensitivity for
precontact resources. The site file search and assessment of sensitivity conducted at the New
York State Museum (NYSM) and the New York State Office of Parks, Recreation, and
Historic Preservation (NYSOPRHP) reported eight known precontact sites within a two-mile
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radius of the proposed facility. The wen~ocumented presence of a nearby native pathway
and the permanent village of Keskeskick within the park indicates that the village site may
have been extensive and/or occupied over a long period of time. The physiographic
characteristics of the park, together with the information extracted from the documentary
record and the number of precontaet sites explored archaeologically suggests that Native
American peoples may have exploited the proposed project site.

The project area was used as farmland and later parkland during the nineteenth and twentieth
centuries. Topographic maps that predate the creation of the Golf Course do not provide
adequate details necessary to determine the changes that were effected by the construction of
the Golf Course. The New York City Department of Parks archives at the Olmsted Center

. only maintain topographic maps generated after the Golf Course was already in place (1936,
1982). These maps document minimal changes to the landscape after the Golf Course
existed. A review of topographic maps dating from 1874, 1891, 1911, 1936, and 1982
provide little detail on the topographic changes that the project site experienced with the
creation of the Golf Course, which would have been when the most extensive landscape
changes were made (Viele 1874; U.S.G.S. 1891, Figure 6, 1911; City of New York
Department of Parks 1936, 1982). However, they do show subtle changes to the landscape
that took place between 1936 and 1982. For example, tees have been filled to raise
elevations, and holes have - in some cases - been lowered.

Twentieth century topographic maps document the locations of existing buried irrigation
lines, which would have disturbed discrete portions of the landscape (City of New York
Department of Parks 1982). A comparison of a 1959 irrigation plan and the 1982
topographic map of the Golf Course documents the fact that the locations of irrigation pipes
have changed over that 30 year period (City of New York Department of Parks 1959, 1982).
Much of the proposed Water Treatment Plant project site has been disturbed by the
installation of these pipes, although disturbance is limited to about a one-foot wide trench
where the pipes were laid (Figure 7).

The Geotechnical Report for the project site documents generalized and more specific
existing subsurface conditions (City of New York DEP et al 2000, Vol. 1). The report
describes the surficial soils as lying between O~34 feet, and generally composed of silty sand
with sandy silt, boulders, and some organic matter (lbid.:3). Beneath this, glacial soils have a
medium dense to dense well-graded silty sand with gravel, cobbles and boulders. In some
locations the report states that "imported fill or reworked till may overlay the till" (Ibid).
Pockets of dense saprolite (which is soft, partially decomposed rock rich in clay and
remaining in its original place) as thick as 10 feet are noted above some sections of bedrock,
and underlying bedrock depth varies between 4 to 40 feet, averaging about 15 feet.

A total of 51 soil borings were performed in the project site (Figure 8). Most contained about
three inches of topsoil, and between two and four feet of silty sand with organic matter
(Appendix A). While the presence of organic matter in this uppermost soil zone may
indicate some degree of disturbance (perhaps caused by the uprooting of trees or by other
such actions), it is not a guarantee of it (Eric Acs, Geologist, Metcalf & Eddy, personal
communication, April 27, 2004). Beneath the upper level is a sub-stratum that is typically
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comprised of brown silty fine sand with sand and silt (Boring MG-B32-99). In some
locations this strata contains gravel, cobbles, and boulders (MG-B40-99). Nothing in the
boring logs definitely indicates that levels above the glacial till have been disturbed, despite
the statement to this effect in the Geotechnical Report (City of New York DEP et al 2000
Vol. I: 3). In contrast, the borings do not portray, with any degree of accuracy, disturbed
strata. The geologists did note several mounds at the site, which soil borings indicated were
not natural (Eric Acs, personal communication; see Boring MG-B30-99). It is quite possible
that these mounds were constructed as part of the original Golf Course

The areas of known disturbance, such as the location of the clubhouse, the parking lot that
has been graded, the locations of utility lines, and the routes of the irrigation pipes, have not
retained potential archaeological sensitivity. Furthermore, large portions of the project site
have - in all likelihood - experienced topographic changes and landscaping with the original
creation of the Golf Course. However, no documentation on the original Golf Course's
construction was available. Therefore, in light of the fact that extensive disturbance could
not be documented for much of the project site, it is assumed that there may be areas that
have the potential to contain precontact deposits.

3.6 CONTACT PERIOD

Documentary and archaeological sources have provided much of what is known about the
Contact Period. Archaeologists and historians have carefully examined historic documents in
order to understand the native cultures that were living along the Hudson River when
Europeans first arrived. Legal documents and ethnohistorical accounts and have provided
valuable details about the past Iifeways of native peoples. Because information about the
settlements, appearance, and behavior of ancient peoples cannot be reconstructed from the
recovery of a few artifacts, these additional resources have provided the means by which
archaeologists can assemble more complete data about past cultures.

When the first Europeans arrived it was noted that Native American groups living along the
shores of the Hudson River had developed complex group dynamics. The first contact
between Europeans and Native Americans occurred when Henry Hudson docked his vessel
near the present day Yonkers, just north of the project site In Westchester County. Initial
trade between the two cultures began along the Hudson River before moving inland. Furs
and wampum were used as a medium of exchange for European goods. In 1625, Johannes de
Laet, one of the early travelers to the area wrote that the natives he encountered were
"divided into many nations and languages" (Bolton 1972: 16). Descriptions like this were
often repeated by many. While initial contact was primarily peaceful, large-scale conflicts
erupted following the arrival ofGovemor Willem Kieft in 1638. Kieft was notorious for his
harsh policies against the local tribes. By the mid- to late seventeenth century, many of these
peoples were subsequently decimated by local hostilities and European-introduced diseases.

Historic documents indicate that when the first Europeans arrived there were a large number
of native peoples occupying the locale along the Hudson River in the northwest Bronx. Early
historical records (deeds, treaties, and maps) identify the indigenous people that inhabited
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this section of New York City. One early document, the Hendricks Map of 1616, depicted a
group called the Wikagyl, subsequently identified as the Wiechquaesgeek, as the inhabitants
of the northern Bronx and lower Westchester County (Bolton 1934: 128; Grumet 1981: 59-
60). The Wiechquaesgeek were able to exploit the rich environment of the northwest Bronx
between the Hudson and Bronx Rivers, including the area just north of the site identified as
the "Indian Field" (Figure 3). The area provided an optimal locale for deer, raccoon, fox,
rabbit, and waterfowl. Historic documents indicate that many of the surviving native peoples
eventually sold their land or moved to the north (Grumet 1981: 60-62; Ruttenber 1982).

3.7 mSTORlCAL OVERVIEW

3.7.1 Historical Chronology

3.7.1.1 Colonial Period

The initial European settlement of the New York City area was marked by
misunderstandings and hostilities between the native groups and the Dutch colonists.
Following a short but bloody "war, II which ended in 1645, Adriaen van der Donck purchased
24,000 acres of land from the Wiechquaesgeek Indians along the Hudson River. This large
tract of land, granted to him by the Dutch prior to his purchasing it from the sachem
Tacharew, encompassed what is now Van Cortlandt Park (Anderson 1991: 12; Pons 1994: 2).
Much like the earlier Dutch Settlers, van der Donck took advantage of the areas already
cleared by the Native Wiechquaesgeek and established a farm that included large com fields
in the locale of what is now the Van Cortlandt Mansion. Vander Donck maintained a good
relationship with the native inhabitants until his death in 1655. Over ten years later, his
widow and her second husband sold a large portion of land (most of the south half of present
day Van Cortlandt Park) to her brother, Elias Doughty, who in tum sold the land to William
Betts and his son-in-law George Tippett in 1668. The water source in the center of the
property eventually became known as Tibbett's Brook, an alteration of the Tippet family
name.
In 1670, the property was again sold to Frederick Philipse, who had amassed a large estate
extending from the north Bronx up through much of Westchester County. Large sections of
the Manor of Philipsburgh, located in what was then Westchester County, were leased to
tenants. Jacobus Van Cortlandt purchased fifty acres of land from his father-in-law Frederick
Philipse in 1699. The property then became known as Van Cortlandt Manor. Eventually,
Tibbetts Brook, located to the west of the present project site, was dammed to create present
day Van Cortlandt Lake. It was there that in c. 1700 Stephanus Van Cortlandt constructed a
sawmill. A large manor house, which is still standing, was built near the lake in 1748 by
Frederick Van Cortlandt (Jenkins 1911: 352). Nearby, the family vault was constructed on
what has become known as "Vault Hill." Both the mansion and the vault are located in the
southwestern portion of the park, removed from the present project site.

3.7.1.2 Revolutionary War
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During the American Revolution, Van Cortlandt Manor became the center of action on
several occasions. In fact, Agustus Van Cortlandt hid the municipal records of the City of
New York. inside the family vault in 1776. In an effort to recapture Fort Independence,
American soldiers marched south from Yonkers to the high ground above the Van Cortlandt
house on January 18, 1777. Although this attempt failed, George Washington used the main
house for his headquarters and ordered his troops to cut down much of the forage in the fields
surrounding the manor in order to prevent surprise attacks by British soldiers.

A major battle took place within the confines of the park during the following year. A small
group of American soldiers accompanied by several Stockbridge Indians sympathetic to the
American cause attacked a battalion of British troops on August 20, 1778. After forcing a
retreat, they were ambushed by British, Tory and Hessian troops. The small band was driven
across Van Cortlandt's woods to what is now the eastern portion of the park. Thirty-seven of
the Indians, including their leader Ninham, were slaughtered near what was thereafter called
Indian Field (Jenkins 1912: 162-164; Storch Associates 1986: 44). The site of the ambush is
said to be near the comer of East 233rd Street and Van Cortlandt Park East (pons 1994: 13).
The remains of these peoples were buried a few days later near the site of the ambush, north
and clearly outside of the present project site.

3.7.1.3 N"meleenth Century

The review of nineteenth century maps indicates that much of the northwestern area of the
Bronx was still being used as farmland and woodland. The population of New York City
was rising steadily during the early part of the century. Water resources and transportation
networks became priorities for city officials. In order to provide an ample supply of water to
the populace, resources in Westchester County were explored. It was determined that the
Croton River would be able to provide enough water via an aqueduct to insure an abundant
water supply. Acting on this notion, the Croton Aqueduct Commission was established in
1833. Over the next nine years, construction plans were established and the aqueduct was
completed in 1842. In order to build the aqueduct a large tract of land was cleared along its
route. Now known as the "Old" Croton Aqueduct, it ran north-south paralleling the Hudson
River. A portion of this aqueduct runs through Van Cortlandt Park. and is east of Tibbetts
Brook, and well west of the Mosholu WTP project site.

By the second half of the 19th century, the Van Cortlandt Park.area contained large estates
and farmland, including the Augustus Van Cortlandt and John Dickinson Estates. Itwas at
this time that these estates began to be subdivided into smaller building lots. By 1851 a
house appeared to have been built off of what is now West Gun Hill Road, at the
southwestern comer of the project site (Sydney and Neff 1851). At that time the house was
owned by A. Berrian. The structure was still standing in 1853, although no ownership
association was provided (Dripps 1853).

By 1868 much of the former Van Cortlandt property was divided into smaller parcels and
most of the project site was vacant and owned by the Estate of J. Trier. Land to the west of
the project site was divided between two owners, G. and J. Dickinson. Land within the
project site also belonged to J. Williams, E. Johnson, and H.W. Law. R. W. Dickinson
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owned the only dwelling within the project site that was identified at the southwestern comer
of the project, but otherwise the remainder of the site was vacant (Beers 1868; Figure 4).

A comparison of the 1868 land owners (Figure 4) to the 1870 Census listings for the tracts
along what is now West Gun Hill Road demonstrates that the R. W. Dickinson house (which
is the only one that falls within the project site) was not owner-occupied at that time. The
following table details land ownership and occupancy:
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LotOwnen Oeeupants
(1868 Been Atlas) (1870 Ceusus)
J. Dickinson John Dickinson (56) fanner (and family)

2 laborers
2 servants

R.W. Dickinson George Sacklar (38) fanner (and family)
"(in nroiect site) John Sacklar (40) fanner (and family)
E. Johnson E.A. Johnson (56) professor (and family)

2 servants
H.W.Law Henry Law (45) Book Keeper (and family)

1 boarder

Both John Dickinson (not within the project site) and his neighbors George and John Sacklar
(within the project site) are listed in the 1870 census as fanners. It may be that the Sacklars
were tenant farmers working for the Diekinsons, as they were living in the house owned by
R. W. Dickinson. The Dickinsons held large tracts of land in the immediate vicinity (Beers
1868; Figure 4; Bromley 1882).

The 1874 Viele topographic map shows that much of the land was a cleared meadow during
the late nineteenth century (Figure 5), suggesting it may have served as farm land. Two
structures are shown just south of the proposed project site boundaries, and the
BenianlDickinson house still appears either within or directly adjacent to the project site
(Viele 1874). The house was razed sometime between 1882 and 1893 (Bromley 1882,
1893). A search of census records and county directories could not establish occupancy of
the dwelling, other than the Sacklars in 1870 (U.S. Census 1860, 1870, 1880; GopsiU 1866;
Curtin 1868; Shaw 1878).

3.7.1.4 Croton Aqueduct

The intense demand for water in New York City had exceeded the potential of the Old
Croton Aqueduct by 1875 and plans were once again formulated to build a second, larger,
aqueduct from Croton to New York City. The segment of the New Croton Aqueduct that
flows through Van Cortlandt Park is a masonry brick-lined tunnel found at an average depth
of 125 feet. This new conduit that runs partially beneath the project site was completed in
1891. An 1891 Atlas of the Hudson River Valley depicts the Old and New Croton
Aqueducts as well as the boundaries of the newly formed Van Cortlandt Park. The only
buildings shown are the historic Van Cortlandt mansion and surrounding structures, which
are well removed from the Croton WTP site.

3.7.1.5 Railroads

A third construction project that affected the terrain of Van Cortlandt Park was the
introduction of the New York City and Northern Railroad Line in 1872. The line, completed
in 1880, provided a link between New York and Boston. The route of the railroad, with its
many bridges, passed directly through the eastern portion of the park, parallel to Tibbetts
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Brook, and altered the drainage patterns within the park, creating a series of marshy areas.
Passenger service on this railroad, by then called the Putnam Line, ceased by 1958.

3.7.1.6 Van Cortlandt Park Development

The last Van Cortlandt moved out of the mansion house in 1888. One year later. a large
section of land, including the former Van Cortlandt Manor and the parcels encompassing the
present project site, was acquired for public parkland in the northwestern section of the
Bronx. At the time of acquisition, half of the acreage within the park was meadowland and
the other half woodland. Only approximately 40 acres was identified as vegetable gardens.
That same year the mill, located within the park, ceased operation and the Parade Ground
near the mansion house was opened to the public.

During the late nineteenth and twentieth centuries most of the physical changes made to the
park were near the locale of the Van Cortlandt house and lake. The southern and central
areas of the park were used for picnics, outdoor games; and the 1895 creation of the :first
municipal Golf Course, the 55-acre Van Cortlandt Links Golf Course (Storch Associates
1986: 73). As the popularity of the sport increased, the original nine-hole course was
replaced by a larger 18-hole course in 1899 (Ibid). By that date the Van Cortlandt Links
covered 120 acres .. Increased congestion encouraged the New York Golf Club; which had
300-400 members patronizing the Links, to propose the construction of a second golf course
near the foot of Gun Hill Road (Ibid: 74). Although this new building was not constructed,
the idea of utilizing the area near Gun Hill Road persisted.

3.7.1.7 Mosholu Golf Course

In 1904; a new "advanced" golf course was laid out in Van Cortlandt Park to alleviate
overcrowding on the Van Cortlandt Links course (Storch Associates 1986: 75). This course
may have been constructed in the location of the present Mosholu course; but this is not
confirmed (Ibid.). Only two years after the advanced course was established, a new
permanent golf course was proposed for the project site location. However, it was not until
1914 that the Mosholu Links was built on the project site (Ibid). The original course had
"parallel fairways separated by single tree rows" (Ibid.:91). Currently, the Mosholu Golf
Course occupies 66 acres in the southeasterly comer of Van Cortlandt Park.

In April 1928 plans were drawn up for the creation of a clubhouse at Mosholu Golf Course.
The Plans for Golf House and Comfort Station at Mosholu Links. designed by John R.
Brinley; a relatively unknown architect, show that the clubhouse was built with a partial
basement, and was hooked up to public sewer lines. Shortly thereafter, the Golf Course was
redesigned. The layout of the course that exists today was created in the mid 1930;s during a
rebuilding of the course (Olmsted Center nd: 1; City of New York Department of Parks
1936). A 1942 Plan for New Planting and General Park Rehabilitation prepared by the U.S.
Works Progress Administration (WPA) indicated that the Golf Course was to undergo
selective forestry; the restoration of shrub areas, and lawn renovation (Olmsted Center 1942).
However; details of the locations of these activities were not provided. Pathways around the
clubhouse were graded and gutters were installed along their edges (Ibid.). The parking lot
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was resurfaced, which included regrading the area north of the clubhouse to the road. No
depth of grading was recorded.

In 1971 the clubhouse was extensively altered, with Daniel Chait serving as architect At
that time the building's piers and footings were reinforced, and substantial structural
additions were made to three sides - the east, west, and front (Olmsted Center 1971;
Photographs A-C). These additions were built with a sub grade slab foundation, over a 6"
layer of well -compacted porous fill placed over soil.

Throughout the twentieth century, a number of major roadways were built beginning in 1931
with the Grand Concourse Extension, later called the Mosholu Parkway Extension. This
parkway constitutes the western boundary of the Croton WTP site. This was followed by the
Henry Hudson Parkway in 1935 and the Major Deegan Expressway in 1948.

3.7.2 Known Historical Sites in the Vicinity

Although no archaeological work has been undertaken within the Croton WTP site, nearby
excavations have been conducted by both avocational and professional archaeologists on
sites that have been dated to the historical period. In 1910. workmen excavating for a new
sewer near the Van Cortlandt Manor Mansion uncovered a foundation for what may have
been Van der Donck's house. The subsequent excavation revealed a large amount of
domestic debris dating to the seventeenth century. Archaeological excavations in other areas
surrounding the Manor house have also been conducted.

The historic Van Cortlandt Mansion. now a museum, and Vault Hill are in the southwestern
section of the park and therefore well outside of the proposed Croton WTP site. When this
area was part of Philipsburgh Manor and Van Cortlandt Manor, large portions of these
estates. including the park property. were likely leased to tenant farmers. Small farmhouses
with their associated outbuildings and cultivated fields were likely present up until the
Revolutionary War. Some of these dwellings may have been. situated in the northeastern
section of the park. in the location of the former native planting grounds. The woodland in
the northern area of the park would have provided timber and possibly small game for the
inhabitants of the Manor.

The Mosholu Golf Course is an important feature within Van Cortlandt Park. While no
landmarked buildings are located on the site. the Mosholu Golf Course Clubhouse is present.
Although not eligible for listing on the National Register as an individual structure, this
building is of historical interest. The structure is reminiscent, on a small scale, of the grand
clubhouses erected at private suburban golf courses. The building is a Colonial Revival
structure built of brick with a wood trim. The most notable features of the building are the
entrance portico, with its eight Roman Doric columns, and the gables, which are pierced by
Palladian windows - but these architectural elements were not original, but were added to the
structure in 1971.
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The main body of the Mosholu Golf Course in Van Cortlandt Park (1888) is located to the
west of Jerome Avenue. On the east side of Jerome Avenue, is Woodlawn Cemetery. This
historic cemetery has numerous extravagant mausoleums, memorials, and tombstones;
several affluent citizens of New York are" interred here. Woodlawn is also noted for its
elaborately-groomed grounds and manicured lawns. Jerome Avenue, which was a regulated
road at the time the nearby Woodlawn Cemetery was established, serves as a buffer,
physically separating the cemetery and the Golf Course.

3.~.3 Historical Archaeological Sensitivity

In 1868 the BerrianlDickinson house stood within the southern edge of the project site. The
dwelling was built prior to 1851 and was razed between 1882 and 1893. While remnants of
the building's foundation may still remain, it is possible that landscaping within the park has
disturbed its location. More likely, shaft features associated with the structure (e.g., wells.
cisterns. and privies) remain undisturbed somewhere near the dwelling's location. These
shaft features frequently contain artifactual material related to the occupants of the dwelling.
Therefore, the southwestern portion of the project site has the potential for subsurface shaft
features associated with the Berrian/Dickinson structure that was occupied by the two
Sacklar families in 1870 (Figure 9).

4 EXISTING CONDmONS

The site of the proposed Croton WfP is situated east of the NCA (1884-1890) in the
Mosholu Golf Course at Van Cortlandt Park.. The parcel is located between Jerome Avenue
and the Mosholu Parkway.

4.1 ARCHAEOLOGICAL RESOURCES

Precontact Archaeological Resources.. Documentary research found that the project site is
in an area of high sensitivity for precontaet resources. The site file search and assessment of
sensitivity conducted at the NYSM and the NYSOPRHP reported eight known precontact
sites within a two-mile radius of the proposed facility. The well-documented presence of a
nearby native pathway and the permanent village of Keskeskick within the park indicates that
the village site may have been extensive and/or occupied over a long period of time. The
physiographic characteristics of the park, together with the information extracted from the
documentary record and the number of precontaet sites explored archaeologica1ly suggests
that Native American peoples also likely exploited the proposed project site.

The project area was used as farmland and later parkland during the nineteenth and twentieth
centuries. Therefore, much of this locale was not altered by widespread development, but
instead was altered by landscaping. Specific locations have experienced subsurface impacts
with the construction of the clubhouse, grading for the parking area, and the installation of
utilities and irrigation lines. Outside of the areas of documented disturbance. the project site
may be sensitive for precontact resources (Figure 9).
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4.2 mSTORICAL RESOURCES.

A dwelling belonging to A. Berrian in 1851 and R. W. Dickinson in 1868 (Sidney and Neff
1851; Dripps 1853; Beers 1868, Figure 4) stood at the southeastern comer of the project site.
The dwelling was razed sometime between 1882 and 1893 (Bromley 1882, 1893). The
dwelling was occupied by two related families in 1870, probably renters, who were fanners.
Although the location of the dwelling may have been disturbed, in part, by landscaping for
the Golf Course, shaft features associated with the dwelling may have remained undisturbed.
Therefore, the southwestern section of the project site is potentially sensitive for subsurface
shaft features associated with the dwelling (Figure 9).

According to the current design plan, the proposed Croton WTP would be located to the east
of the NCA and the Mosholu Parkway. The documented aqueduct is a functioning
component of the city's water supply system.

Existing facilities at the site include a clubhouse, maintenance facility, driving range, nine-
hole golf course, and a parking lot for approximately 75 cars. These facilities would be
replaced on a temporary basis during construction and on a permanent basis after
construction.

The proposed Croton WfP site is also visually and physically separated from the known
historic structures in the Park, such as the Van Cortlandt Mansion, which is located
approximately 3/4 mile to the west. Although Van Cortlandt Park itself is historically
important, no formal process has been undertaken to definitively establish landmark status.
However, a detailed account of the park's history, structures, and existing conditions in 1986
was prepared by Storch Associates, Westbury, New York, and is on file with the New York
City Landmarks Preservation Commission (LPC).

The Olmsted Center archives (New York City Department of Parks, Map Division) retains
records of some of the alterations made to the Mosholu Golf Course and the Clubhouse
structure. This includes the original architectural drawings of the Clubhouse, which was
designed was built in 1928. Plans from the Olmsted Center also indicate that in 1971 major
structural additions were made to three of the facades, including the front elevation
(photographs A-C). Due to the lack of integrity, the structure is probably not eligible for
listing on the National Register of Historic Places. The additional data collected for this
report argues against the need to photo-document the clubhouse, but the review agency has
that option. However, it would be very difficult to capture any of the remaining look and feel
of the 19205 clubhouse due to the substantial 1971 enhancements to the front and sides of the
building.

5 POTENTIAL IMPACTS

5.1 ARCHAEOLOGICAL RESOURCES

24



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

The proposed construction of the Water Treatment Plant may potentially impact precontact
archaeological deposits.

Temporary construction parking, hauling roads, and staging areas that are outside of the
footprint of the Croton WfP may have a potential to impact both precontact and historical
archaeologically sensitive areas.

5.2 mSTORICAL RESOURCES

During the years that construction is underway, there would be a temporary loss of the golf
facility at the Mosholu Golf Course (ca. 1914). The Mosholu Golf Course Clubhouse would
also be demolished and replaced. This structure is probably not eligible for listing on the
National Register due to extensive modifications in the 1970s.

Construction would take place above a National Register-eligible feature, the NCA. The
Aqueduct is still in active use and a connection to and rehabilitation of a portion of the
Aqueduct would be necessary. The rehabilitation of the Aqueduct would be considered an
impact.

Construction for the proposed Croton WTP would be visually and physically separated from
the other historic and/or landmarked structures within the park or the surrounding area (e.g.,
Van Cortlandt Mansion, Vault Hill, Woodlawn Cemetery). Therefore, no significant
construction related impacts to existing historic structures are anticipated.

All temporary construction parking, hauling roads, and staging areas would have only a
temporary visual impact on the existing parkland.

6 CONCLUSIONS AND RECOMMENDATIONS

The Phase 1A research. which included documentary analysis, cartographic research.
informant interviews, site file searches, and a walkover survey, concluded that the project site
might have the potential for the presence of precontact cultural material. Furthermore, one
possible historical dwelling was noted in the southwest comer of the project site on historic
maps. The Mosholu site has the potential to contain archaeological resources associated
with this dwelling.

Although there has been ground disturbance and a continuously evolving recreational
landscape, there is still a potential precontact and historical archaeological resources to have
remained undisturbed. Consequently, if the Mosholu Site were selected for the WTP, a
Phase 18 investigation would be conducted by a pre-qualified specialist in accordance with
the New York Archaeological Council's Standards (1994) to verify the presence or absence
of archaeological deposits. A protocol for the Phase 18 field investigation would be
prepared under separate cover, and would be submitted to SHPO. The Phase 1B field
investigation would occur prior to any construction-related excavation on the site. These
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investigations and the subsequent mitigation of any fmdings would avoid any significant
adverse impacts to archaeological resources.

6.1 CONCLUSIONS

6.1.1 Archaeological Resources

Documentary research found that the project site is in an area of high sensitivity for
precontact resources. The site file search and assessment of sensitivity conducted at the
NYSM and the NYSOPRHP reported eight known precontact sites within a two-mile radius
of the proposed facility. The physiographic characteristics of the park, together with the
information extracted from the documentary record and the number of precontaet sites
explored archaeologically suggests that Native American peoples also likely exploited the
proposed project site.

The project area was used as farmland and later parkland during the nineteenth and twentieth
centuries. Therefore, much of this locale may not have been altered by widespread
development, The introduction of the two aqueducts, railroad tracks with associated bridges,
and paved roads and/or paths have transformed many areas within the park. More recently,
the introduction of the initial 1904 "advanced" course and the 1914 Mosholu Golf Course,
with the associated extensive land manipulation, changed the physical appearance of the
project site considerably. The installation and relocation of irrigation pipes further disturbed
the landscape. Regardless, outside of the areas of documented disturbance. the project site
may be sensitive for precontact resources (Figure 9).

6.1.2 Historical Resources:

Documentary research also indicates that there was at least one historical structure in the
project site in the second half of the 19th century and therefore. the project site has the
potential to yield historical archaeological resources. A dwelling was built at the
southwestern comer of the project site sometime prior to 1851 and was razed between 1882
and 1893. Potential shaft features associated with the dwelling may lie within the project site
(Figure 9).

According to the current design plan, the proposed WfP would be located to the east of the
New Croton Aqueduct, which is a functioning component of the city's water supply system.
Construction would entail connections with the buried New Croton Aqueduct, a National
Register eligible structure. The Aqueduct is still in active use and rehabilitation of a portion
of itwould be necessary. The rehabilitation of the Aqueduct would be considered an impact.

The proposed WTP site is aJso visually and physically separated from any known historic
structures in the Park, such as the Van Cortlandt Mansion, which is located approximately
3/4 mile to the west. Although Van Cortlandt Park itself is historically important, no formal
process has been undertaken to definitively determine its eligibility for landmark. status.
However. a detailed account of the park's history, structures, and existing conditions in 1986
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was prepared by Storch Associates, Westbury, New York, and is on file with the New York
City Landmarks Preservation Commission (LPC).

The project will entail removing and rebuilding the Mosholu Golf Course Clubhouse that
dates to 1928. However, this building does not appear to be eligible for listing on the NR due
to extensive modifications in the 1970s.

6.2 RECOMMENDATIONS

6.2.1 Archaeological Resources

Although there has been ground disturbance and a continuously evolving recreational
landscape, there is still a potential precontact and historical archaeological resources to have
remained undisturbed. Consequently, if the Mosholu Site were selected for the WTP, a
Phase IB investigation would be conducted by a pre-qualified specialist in accordance with
the New York Archaeological Council's Standards (1994) to veritY the presence or absence
of archaeological deposits. A protocol for the Phase 18 field investigation would be
prepared under separate cover, and would be submitted to SHPO. The Phase I B field
investigation would occur prior to any construction-related excavation on the site. These
investigations and the subsequent mitigation of any findings would avoid any significant
adverse impacts to archaeological resources.

6.2.2 Historical Resources

The Mosholu Golf Course Clubhouse, although probably not eligible for listing on the
National Register as an individual structure, is of historical note. The structure is
reminiscent, on a small scale, of the grand clubhouses erected at private suburban golf
courses. The building is a brick Colonial Revival structure built in 1928. The most notable
features of the building are the entrance portico and the gables, but these were added in 1971.
While photo-documentation of the existing building is not necessary, it is at the discretion of
the review agency. However, it would be difficult to capture the look and feel of the 1928
clubhouse due to the 1971 additions.

The proposed Croton WTP would be visually and physically separated from any historic
andlor landmarked structures within the park or the surrounding area (e.g., Van Cortlandt
Mansion, Vault Hill, and Woodlawn Cemetery). Therefore no significant impacts to existing
historic structure are expected.

Construction would entail connections with the buried NCA, a National Register eligible
structure. The Aqueduct is still in active use and rehabilitation of a portion of it would be
necessary. The effect of these measures on the historic facility would be addressed in
subsequent environmental documents. Due to the eligible listing of the NCA, prior to
construction, the Secretary of the Interior's Standards for the Treatment of Historic
Properties would be consulted to retain the historic character of the structures. This
consultation would ensure that any future proposed work would not cause any significant
adverse impact to the historic structures.
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Figure 2: Proposed Mosholu Golf Course Water Treatment Plant site.
Source: Metcalf& Eddy and New York City DEP.
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Figure 5: Viele's Topographical Atlas of the City of New York, 1874.
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Figure 6: l'.5.c.5. Harlem N. y- x.J Quadrangle. 189 J,
15 Minute Series. ~('l Scale.
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8: Soil Boring Locations, Mosholu Golf Course Water Treatment Plant Site, 2000.
Source: City of New York DEP, Metcalf & Eddy of New York, Inc. and Hazen and Sawyer, P.e.
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CLOSELY TO CLOSEl
JOINTED. FROM 73.7
TO 74.2', A 70-0£-
GREE FOLIATION

R9 85'-'35' 10C Z REf 9S' JOINT, SMOOTH,MICII
92j1 RQI FROM 76.5' TO

77.5' , AN 8S-DEGRE
FOLIATION JOINT,10( SMOOTH, SLIGHTLV
ALTERED IN ..-20
CHLORITE, OPEN,
W lTH 30-DE6REE
JOINTS WITH
FOLIATION TREND,
SOFT. FROM 79.2' T
7'9.S', A 70-DEGREE
SMOOTH FOLIATION
JOINT, EPIDOTE,11(1 MICA, OPEN.

1-'30

FROM 80' TO 82.5',
TWO eO-DEGREE
FOLIATION JOINTS,
SMOOTH, SOFT,GPEN,
CHLORITIC
AL TERAT ION, WITH
FOUR 30-DEGREE
JOINTS WITH

12C FOLIATION TREND.
~40 (3-k~)

'>01 &'Qhees: Oriller: GREG MARNEY
0ciIing Inspec;lor. Helper: GREG WILLIAMS

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



I

I

4 4 -JOB lOC '\1101'1 SHl:Er or

WGI Warren lOCAltON BRONX, NYMOSHOLU GOLF COURSE George Inc. HOl~ NO MG 81-9'9VAN CORTLANDT PARK
UN( A Sl'A N:322, 93g.04CONTRACT HED-543 };UIL'lllltJo'ACt: .:XI'I.OItATIUN OfFSE:1 E: G24, 346. 55

L.9'3018 fOR: METCALF&EDDY-HAZEN AND SAWYER
1111'111 ., _ II CASING our OAI£ DAn::. SIMI 2-15-9'3 GROUND E1EVAJION 188.36
OlPIH U -\(I C>\SINC aul DArE DAlE. FINISH: 2-17-99 GROUND WAItR ElEVAtION 179.06

'J

CASING 00 HW 10 WEIGIiI Of HAMMER 300-140 l8S. HAMMER FAll
SAAIPlER 002" 10 fNSa LfNGIH Of SAMPlER 24 IN. CASING 24 It SAMPlEQ3.Q II
DIAMOND 811 SI2l NQ

CASING >
BlOWS PER"- 0EN5l1V PflOfllE

we< ... 0:...... SAMI'U DEPIHS It.~ OR .AEI.O IDENTIfICAtIONSLOWS ... '" ON SAMPlER OiANGE::i :! :!O
CONSISI.~ ~ ELE\' : F~el «u OF SOn.PER FOOl "' ... o 0 CI -12 12 - 18 18·24 MOISI~ OePll-1a

-II

BELOW 82.5',
MODERATELY CLOSE ,
WIDE JOINT SPAClNE
FROM 85' TO 85.4',
AN eO-DEGREE
FOLIATION JOINT,
SMOCTH,MICA, OPEN.
AT 92.5', A 60-DE-

~ro SREE FOLIATION
JOINTS, SMOOTH,
TIGHT. c 1-65)

END OF" HOLE 95'

-20

-30

~40

Sol Engineer: OrIller: aREG MARNEY
Dilling ~or: Helper: GREG WILLIAMS

I

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



I
I
I
I

JOB IOCAIK)N SIl(£1
1 4or

WGI Warren lOCATION BRONX', NYMOSHOLU GOLF COURSE George Inc. HOLE NO Me 82-99VAN CORTLANDT PARK
LN.51A N:323,039.0oCONTRACT'HED-543 SllU~UIl:IfI\{~1o: Io:XI'U»!lATllIl'l OfFSEI E: 624, 359.03

L.99018 FOR: METCALr&EDDY-HAZEN AND SAWYER
011'111 II _ II CASING OUI OAfF DAle _ SIAllI' 3-4-99 GIlOUNO ELEVAIION 194.63
I)lVfH H AU CASING 001 DAlE DAlE. JI!'GSH- 3-10-99 GR01Jo.Io WAItR EI.£VAnQfi 186.3S""

.... 1:l4Iqcf
CA9NG 00 HW 10 w(1CH1 OF tWwIMER 300-140 l8S. HAMMEll FAil

SAIW'UR 00 2" 10 INSIOf LENGtH OF SAMPLl:ll 24 IN, CASING __ SAMPl.Erl30 II
OIAMOND BII SIZE NQ

CASING ... a: >-
BLOWS PER 6' DENSIty... a: PROfILEit.~ SAMPLE OEPIHS ~ w

OR fiElO 100NTlFlCAOONBLOWS IL >~ ~ :i: 0 ON SAMfUR CHANGE« :> ELEV 'fEU $M C0N5IS1 OJ see.PER fOCI "'z
6 -12 MOISTURE OEPIHa: 0·6 12·18 16·24

-0
0'- F'ROM 0' TO 2', DAR

SS1101-2' 18' 1 1 1 2 BROWN SANDY SILT,
ORGANIC MATTER,SS~ 2'-4' IS' 3 5 4 5 4' SOFT. RUST BROWN,
SANDY SILT J STIF'F",
FROM 2' TO 4'
(MU (11-65)
RUSTY BROWN SILTY
SAND WITH SANDY-

'-10 55:: 8' -10' 3" 16 31 40 42 SILT INTERLAYERS,
11 ' ROCK FRAGMENTS.

(5M)(6-65)

GNEISS. MEDIUMRl 11'-15' '35' REC GRAY, PYRITIC
85· RQI THROUGHOUT,

MODERATELY HARD TO
HARD, ~CHISTOSE TO
37.5' , QUARTZITIC

1-20 BELOW 95'. WEATHER
ED AND OXIDIZED TO
36.5'.
FOLIATION VARIES

D'::' 1\5' --:>4' 9B~ REC F'ROM 40 TO 80
65' RQI DEGREES. CLOSE TO

MODERATELY CLOSE
SPACIN6.
F"RACTURED AND

.. 30 OXIDIZED F'ROM 17'T
18' , 23' TO 24'.
SOF'T TO MODERATELY
HARD FROM 32.7' TC

j;>~ 1-;.4:, -~d.' lOC 'Y. REr 34.6' WITH SMOOTH
86' RQI FOLIATION JOINTS,

OXIDIZED, WEATHERE
ZONE. STRONGLY
OXIDIZED ON SMOOT~
FOLIATION JOINTS,

1-40 QnI:'"T FR IABLE. FROI"

SCi Engineer. Driller: GREG MARNEY
Drilling In5pecrOl": Heipef: GREG WILLIAMS

I
I
I
I
1-
'I
I
I
I
I
I
I
I.
I·
I



I

I

JOB lOC.\UCN. $HEEl 2 OF 4-

WGI WalTen lOCAJION BRONX, NYMOSHOLU GOLF COURSE George Inc. HOU NO Ma-B2 99VAN CORTLANDT PARK
lINE a. SfA N:323,03'9.00CONTRACT HED-543 NlIB.'lllKF,o\(:1'; KXl'l.()ItATiUN OFFSET E: 624, 359.03

L. 9'3018 fOR: METCALF&EDDY-HAZEN AND SAWYER
011'111 H _ ~I CASING OUI I)AIE. DAlE. SIAAI 3-4-99 GROUND EU"{AIION 194.&3
C'H'IH II ALI CASINC 01/1 DAlE DAfE. fIN${ 3-10-99 GROUND WAIER ElEVAllON 186.35

.::JI-.L,<t IWQ

CASING"0 HW '-0 WEIGHI ~ HAMMER 300-140 LBS. IiAMME~ FAll

SAA-IPLH? 0.0 2" 10 INSIOE LENGIH Of' SAMPlER 24 IN. CASlNG __ SAMPt.ER30"
DIAMOND 811 SI4 NQ

CASING > BlOWS PER tJ' OENSllV",Q<
~ffi POOALEit~ SAMPlE O£PIHS OR FIELD IDENTIfICATIONBlOWS ::; ::!

REV i FEEl ::i; ~ ON SAMPlER
CONSIST. CHANGl:

~~ ~~ OF SOIl.Pm fOCI 0-" e ·12 12 - 18 la·2./1 MQlSIVIIE DEPTHQ<
t-o 35.5' TO 36.S'.40

'FROM 40' TO 44',
R4 1::14'-44' 10r ~ REC NINE 10 DEGREE-

55'1 RQ[ JOINTS ACROSS
FOLIATION, ROUGH,
WITH TWO 50-DEGREE
FOLIATION JOINTS.50 (2-65/3-55) ROCK

t-10 CLASS FROM 11' TO
24' , 32.7' TO 54',
(2-65) CLASS FROM
24' .,.032.7'.

I;!'~ 44'-54' QO':l R~r FRACTURED FROM 48'
58' Rer TO 49', 53' TO 54'

ROCK QUAL ITY IM-
PROVES FROM 54' TO
132' WITH MODERATE

60 LV CLOSE TO WIDE
-20 JOINT SPACING(1-65

FROM 90.4S'TO 91.1
A SMOOTH 10-DEGREE

R~ L"'i4' -64' 97" RE( JOINT ACROSS
gn RQI FOLIATION. AT

133.25', A SMOOTH
to-DEGREE JOINT
ACROSS FOLIATION.

70 FROM 13S' TO 136.8
-30 A SUBVERTICAL

FOLIATIQN JOINT,
SMOOTH, OPEN,
ALTERATION IN

1:>'7 11:.4'-74' tOC Yo. RFr CHLORITE, WITH FOU
10C Yo RQI 10-DEGREE JOINTS

ACROSS FOLIATION,
ROUGH, OPEN.

eo
1-./10

SolI EoglnGer: Oriller: GREG MARNEY
061g Inspector: Helper: GREG WILLIAMS

I
I
I
I

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



I JOB lOCAllCN

WGI
I

MOSHOLU GOLF COURSE
VAN CORTLANDT PARK
CONTRACT HEO-543

L.99018

Warren
George Inc.

FOR: METCALF~EDDY-HAZEN AND SAWYER

3 4
StilE! BRONX, OfN""yr---locAnoN_ftR~~~~ ___MG-B~-gg
HOlE NO -'ltr."':P'~-...: ........-, .......-
lINEUtA N:323, 039.00
OFfSl:T __ E_=_6_2_4....:.-,3__5_~_._O~3=-_

I GROUND EI.EVAIION 194 • 63
GROUND WAlfR ElEVATION 186. 35

011'111 H _II C,\SlI'lGOUI D,\ll _

DI "IH 11 All CASINC 001 DAlE
DAlE. SIARI:

f)AI£. FINISH

3-4-99
3-10-99

I HAMtoiER fAll

CASING __ SAMPlErP_O_" _

8S· RGii

300-140WOIGHI OF HAMMER -=-:;-- LBS.
rNSlDl:. ltNGIH OF SAMI'lER 24 IN.

I
I

ARD lO£NTlRCA11Ol\I

OF SOCI.

80 I---I----+-------II--I-----i-----i---+---I

I
I

CASING

SlOWS
PER FOOT

SAMPlE DEPTHS
ElE\" . FEEl

u.J ~ 8l~ PER ti DeNSIfY PROFILEK > OR
::l; 0 ON SAtMUR eOl'MI. CHANGE

~ ~ o· 0 6 ·12 12· 18 18.24 MOISTURE DEPIH

RB 74'-84' 10"- Yo REC

90 1----+----l---------I--~-+---1--+--__l

~ 0 +--+--+-------+---1---1~---1I----1I--I---I----hA:-;T:--:1-:;4i":!2:-='---:A~N':":D~I:-4::":6:-.'"':3="="',

TWO 40-0EGREE
SMOOTH JOINTS
ACROSS FOLIATION,
ALTERATION IN
CHLORITE, EPIDOTE.

FROM 146.8' TO
147.2', THREE 30-
DEGREE JOINTS WITH
FOLIATION TREND,
ROUGH, WITH A 10-
DEGREE JOINT ACROS:
FOLIATION, ROUGH.
(2-65) CLASS FROM
133' TO 140'.
(1-65) CLASS BELOW
14Q'.

1-10 -+----+---+-------4--1--+--+---+---1

I
I·

97" Rill

R9 S4' -94' roc 1. RE(

I,
10('1---+---1-----_--+_-+_-1-_-+-_-1---1
1-20 +-----+---+--------+--1---+--4---+--1

I
I

95' RQI

R1< 94' -104' 93 RE(

11C..,....__ +-_-+- +-_+-_I-----+_-+_--1
1-3Q -I-__ -+---Eg.:u."t....ltLlIi'l1.L:Z..d..:..' =·~1....1.~O" __ +-tLlnlA4(_Y_+-6"R~..IoI-C_-+_---I

I
I,

I
12'("'1-__ +--,RI:>.~ ....1:~~1....1A.:11o~'-_.",,1?~(J'__ -+--,9<!.!8:!..j·~R::u.~F~r_-+-_-+-_-1

1-40 ..L..__ ...L__ ...I....- J....:~~"a....JI;1'~r.l.u...f_...L_ __l._ _l L_ __ .L... _

I
Soil Engineer. Driller: __ -=G_R_E_6_M_A_R_N_E_Y _

GREG WILLIAMS

I
I



I

I

4 4 -
JOB tOC·\IION. SHHI OF

WGI Warren lOCAtiON BRONX, NY
MOSHOLU GOL~ COURSE George Inc. HOlf NO. MG-B2-99
VAN CORTLANDT PARK lM" SIA. N: 323, 03'3.00
CONTRACT HEO-543 SIllJ.-;lIllJo·~(:f. f.XI'WltATIUN OFFSEI

E:624,359.03
L.9901B FOR: METCAL~~EDDY-HAZEN AND SAWYER

011'111 II _ II CASING QUI DAlE DAlE. SIMI 3-4-99 GOO\.R'IO El£'1AllON 1'94•63
011'111 tI All CASING CUI DArt DAlt. FINISH- 3-10-9'3 GROUND WAlER ElEVArJQN 186.35

C~ 00 HW II) WEIGH! Of HAMMER 300-140 lBS.
HAMMER FAll

SAMPI.Ea 0 D.2" 10 IN$IDE l£NGIH OF SAMPUR 24 IN CASING __ SAMPUR3:0 II

DIAMOND BI1 SIZE NQ
> -

CASlNG ~ffi ~ffi 8LOWS PER 6' DENSITY PROFILE
Q. .. SAMPU DEP!HS Q. > ON SAMPI.rn OR CHANGE

REID 1OENlIfICA1lON
BlOWS ::e ::t ~o CONSISI0( :::> arv FUI OF SOl\.PER fOOT '" Z "'~ 0,6 6 ·12 12· 13 13·2<11 MOIStURE DEPTHa.

1-0

12C

13(

-10 R1:;1120' -130' '35' REC
R?' I;'CT

14C

-N ~1.:1 It30' -140' 95'1 REC~~.RQT

lot .
~JO

1:>1 ~ 11«1.0' _1 0:;:0' <::111::1· 1<'1=£ 150' END O~ HOLE 150'
q<l, RQI ORIENTED CORE ~RO~

110' TO 150'.
PERMEABILITY TE5T~
IN SOIL. WATER
PRESSURE TESTS IN. ROCK FROM 30' TO
150' • TWO
PIEZOMETERS

16(' INSTALLED AT 94'
1-40

,QMn t<lOCl'

Sol Englneet: OriDer: GREG' MARNEY
Odllng Inspector: Helper: GREG WILLIAMS

I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I.
I



I"

I

--- _.
T OF '{JOB lOCAIIQN: SHE[/

WGI Warren lOCAII(lN BRONX, NY
MOSHOLU GOLF COURSE George Inc. HOlE NO MG B3-99
VAN CORTLANDT PARK

I.II'E 10 51A N:323,1:38.09CONTRACT HED-543 SllIlMUItl"At ~& KXI'I.U1!.A'rIUf\1 OFFS1:1 E: 624,368.'315
L. 99018 fOR; METCALF&EDDY-HAZEN AND SAWYER

(l11'11I II _ II C"'9NC OUI DAlE DAlE SIARI. 2-19-99 GROUND ELfVAlJON 197.03
OIl'IH 1t All CAStNC OUI DAlE DAlE. FINISH; 2-24-99 GAOUND WAlEn £lEI/ArION 184.40,., "_T!'X'J"

CASING00 HW 10 WEIGHI Of I~ 300-140 LBS, HAMMEll FAll
2" 10 lNSIOE LfNGIH Of SAMPlER 24 IN. CASING 24 to SAMpteri30 IISAMPlER 0.0.

DW.lOND IlIT SllE Nt!

CASING ... '" ... i';: BlOWS PeR 1>- DENSITY PROFIt.E1t~ s.wPl.f OEPIliS .......
OR faD IOI:NDFlCAllONBlOWS a.>:E ::i: :::! 0 ON SAMPlER

CONSIST CHANGE<C :::> HE\· fEU <Cu OF SOilPER FOOT '" Z "' ... 0-1> I> -12 18 - 24 MOIST\JIlE DEPIH
'" 12· III~o 0' TOPSOIL (3" ). DARl<:

SSt tV -2' 18' 1 1 1 2 GRAY SILT WITH FIN
3' SAND, ORGANICSS~ 2'-4' 6" 3 3 8 20 MATTER. SOFT.

(MU (11-65)
sss 4'-6' 14' 22 27 31 38
ss< I~' -7.2' 12' ~t 44 10( /3' YELLOW BROWN SILTY
SS:" Ie' -8.4' 3" 10C IS' FINE SAND, TRACE T

SOME GRAVEL, ROCK
~'D FRAGMENTS, COBBLES

11' DENSE TO VERY DENS
(SM) (6-65)
GNEISS. MEDIUM
GRAY. SLIGHTLY

Rl 11'-15' 63· REC WEATHERED TO UN-
25· Rat WEATHERED.

SCHISTOSE(BIOTITE
GNEISS) FROM 35.5'
TO 40.5', 65'TO 66

~20 105' TO 112.5' ,
143' TO 150' •
AMPHIBOLITIC F"ROM

R:> 15'-23' 44" RE-( 112.5' TO 140'.
43" RQ[ F"OLIATION AT 50

DEGREES TO SUB-
VERTICAL. F"RACTURE

R:-.:l: 23'-27.5' '33 REC TO 23', ALTERATIQ
~"''l l;Ir.ar IN EPIDOTE AND

OXIDATION ON JOINT
-30 TO 16.5'.(4-651

3-65) •

R4 27.5'-33' 97-' REC FAIR, CLOSELY
76· ROT JOINTED ROCK FROM

23' TO 28.5'.
SMOOTH JOINTS. TAL
AND CARBONATE CDAT
INB AT 23'. A 40-
DEGREE JOINT ALONE

1-40 FOLIATION WHICH IE

$oiI~ 0f111el': GREG MARNEY

DrillIng ln5pecIor: Helper: GREG WILLIAMS

I

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

JOB lOCAIION 91UI 2 Of 4

WGI Warren lOC""1OH BRONX, NVMOSHOLU GOLF" COURSE George Inc. HOlE NO. MG-B3-99
VAN CORTLANDT PARK lI'* &. S'A N:323,13S.09
CONTRACT HED-543 SlinSURII'Al:!': KXI'I.(U{ATION OFFSH E: 6~4,368.95

L.9S018 fOD: METCALF&EDDY-HAZEN AND SAWYER

DII'lll' II _ U CASlNG OUI DAlE' DAlE. SIARI 2-19-'39 GnCl\.N) ElEVAl10N 197.03
OlI'IH II '\ll C'ISING 001 DAlE. DAlE. flNlSJt 2-24 99 GRQUlIO WATEIl ElEVA11()/II 184.40
C.->.SING0 D HW ID WfJGHIOf HAMMEll 300-140 18S. HAMMER FAll

SAMPlER 0.0 2" ID INSIDE lENGIH Of SAMPlEIl 24 IN. CASING 24" SAMP\ER30"
CI\At,f(IN{) \3It SIZE NQ

CASING '" Do
> BlOWS JlE1l6- OEtISIlY... I:!< PQOFIlE..... SAAI'lE IXPrHS ~ .... OR Fl!:LD lDENlIACAIION... ...

BLOWS :i ::::i: ~ f) ON SAIIAPlER CHANGE
<C ::> asv FEET 0( U CONSISl. OF SOIlPER roor .... Z "' ... 0·6 6 ·12 12·la MOISIURE OEPfH -I:!< 18·2il

-0 STEEPER(50 DEGREES
40 125 33'-4?~' 10( 7- REC FROM 32.5' TO 37.5

75' I2gr CLOSELY SPACED
JOINTS, MAINLY

~b 14? .!":' -4!"i' 1(){ 'Yo. REC FOLIATION JOINTS,
1Q( 'Y.. RQl ALTERATION IN

CHLORITE, A FEW
JOINTS WITH TALC.

SO (3-65).
10

FROM 37.5' TO 55'
MODERATELY CLOSE T
WIDE JOINT SPACING
AT 42.5', A SMOOTH

r:l7 14""_0:;;0;;' gR· RF'r 50-DEGREE .JOINT. A
831 RQr 70-DESREE FOLIATIO

JOINT. FROM51.7'
TO 52.6' (1-65)

60
1-20 FROM 54.5'TO 58.5'

ROCK IS CLOSELY
JOINTED. FROM 58.5
TO 65', MODERATELY
CLOSE JOINTED

r2R !'\!'i,-~ ..., 99· REI SPACING. A 50-DE
'7R· Rr.U GREE JOINTS ACROSE

FOLIATION, SMOOTH,
OPEN, FROM 57' Toe

70 58' • (2-65)
1-30

FROM 65' TO 76.7',
ROCK IS CLOSELY
JOINTED WITH SMOOl
JOINTS. FROM 65' 1

Rq IF.~' -7!":' 96' REf 66.3' , THREE snom
4?" RQr FOLIATION JOINTS I

75' • FROM 66.5' rt
67', A 60-DESREE

80 FOLIATION JOINT.
GMill n-l MTf"61-<10

Soi~ Driller: GREG MARNEY

DIEng Inspeck)t: Helper: GREG WILLIAMS

I
I
I
I

I
I
I
I
I
I
I

I
I·
1
I



I

I

-
suEEI ;;3 or ~J06 LOCll,llON

WGI ' Warren LOCAtiON BRONX, I'lY
MOSHOLU GOLF COURSE George Inc. HOlE NO I"l'ti-B:3 99
VAN CORTLANDT PARK UNl;6S1A N:323,138.09CONTRACT HED-543 :;UUSUltt'l\(lt: KXI'I.U1tATIUN OHSl;l E: 624,368. '9S

L.9901B FOR, METCALF&EDDY-HAZEN AND SAWYER

OII'IH .. _ fI C-'SNG 001 DAll DArt. SIARI. 2-1'3-99 GRO\lNO REVAIION 197 •03
rnPII" FI All c.\SINC OUt DAll DAlE. FINISH: 2 24-99 GROUND WAIE~ ELEVAIION 184.40-

:2 'JL ,'-""

c.\SING \)0 HW II) WEIGHI OF IlAMMf,R 300-140 Las. HAMME9 FAlL

2" ID INSlOE lENGII'i OF SAMl'lER 24 CASING 24 II SAMPLE;30 "SMlPlER 0.0. IN.
[)LIW()K) Bli SIZE NQ

CASING ...e >- BlOWS PEnt,. ~NSIlY...e PROFilE...... SAM....E OEPTHS It. ... FIElD IDENrlFlCAlIO/IJQ. ... 011BlOWS ~ ~ ~ ~ ON SAMPlER CHANGE« :) HEv ,FEET ~~ CONSIST OF SOlI.PER FOOl III Z o II e ·12 12· 18 MOIS1URt: DEPTHe 18·24
-0

80 FROM 71' TO 73',
THREE SMOOTH 60-DE
GREE F'OLIATION

RH 75'-85' 93 RE( JOINTS, CHLORITE
73· RQI ALTERATION 'WITH

THREE 20 TO 40-DE-
GREE JOINTS ACROSS

90 FOLIATION. FROM
-10 74.5' TO 75', A 75

DEGREE FOLIATION
JOINT, SMOOTH, MICA
FROM 76' TO 76.7',
SMOOTH FOLIATION

R1 85'-95' 99- RE( JOINTS WITH TALC
98- RGI COATING. (3-65)

ROCK QUAL lTY
10C IMPROVES AT 76.7'

,...20 SUBHORIZONTAL
JOINTS PREDOMINATE
FROM 76. 7 'TO 133'.
FROM 83' TO 84', A
CURVED 7S-DEGREE

1:>1 ':: QC:;'-105' 97· I<E( FOLIATION JOINT,
~1 RQI SMOOTH. FROM 97.2'

TO 99.5', A SUB-
VERTICAL F'OLIATIO~

11( .JOINTS, SMOOTH •
r-JO FROM 140.7' TO

141.2', A 50-0EGRE
FOLIATION JOINT,

RiO: 105'-113' 9B~ REC SMOOTH. AT 142.25'
87· RQ[ A SO-DEGREE

FOLIATION .JOINT,
SMOOTH. IN GENERAL
GOOD ROCK. (1-65)

12c
-0110

SOIl Engioooc Ortller; GREG MARNEY

Orang Inlpeclor: Helper: GREG WILLIAMS

I
I
I
I
I

I
-I
I
I
I
I
I
I
I
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I
I
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JOB lOCAlION SHur q.
OF 4

WGI Warren lOCAllOI'1 BRONX, NY
MOSHOLU GOLF COURSE George Inc. HOl.E NO. Ha-B3-gg
VAN CORTLANDT PARK lM 81SlA N:323,13S.0g
CONTRACT HED-543 M.m~lIltfA(:K KXI·I.U1tATIUN OFFSEt E: 624,368.95

L.'3'3018 FOR: METCALF&EDDY-HAZEN AND SAWYER

mt'lIl II _ II CASING 001 DAll DAre. srAAl: 2-19-'39 G90UND EtEVATlON 197.03
Dll'lfl II ~l CASING OUt OAI~ DAlE. FINISH; 2-24-99 GAOUNO WATERHEVA1ION 184.40

.:Ll::;U;;l~

CASINo:> VO HW to W~iGHI OF HAl'AMER 300-140 las. HAMMER FAll

SAMPlER o 0. 2 " to INSIDElfNG1H OF SAMPLER 24 IN. CASING 24 II SAMPLER30"
DtAMONO 81t SIlt NQ

CASING we< >- 8lOWS PER (I" DENSlTVwe< PROFILE
It. ~ SAMPLE OEPIHS It. ':l: OR CHANGE

nao IDENtIfICATION
BlOWS ~ ~ [lEV. fEEl :::E 0 ON SAW'lER COI'ISIS1.~~ OF SOIl..

pt~ FOOT ...Z ., -12 12·18 MOISIUR£ OEPTfl
e< 0·6 18 - 24

~J)

12C
I::' t '"111~,....: 1?":!' qk· p~r

93· R(;lT

13r
~IO

RIC t2~'-l33' roc % I;!'Ei
10t 2 ~Qr

14C
1-20

Rtl=l3~'-140' 98· I;!'Er
93~ RQ[

15r
1-30

1:>1 .., 11dn, _10;;0' <:IRO DJ:'f 150'
90'" RQt END OF HOLE 150'

lei
1'""40

Sol Eng;neer: OriIler: GREG MARNEY

DdIInQ k'lspectoc H8I~: GREG WILLIAMS

I

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



I JOB lOC.'\11CN

MOSHOLU GOLF COURSE
YAN CORTLANDT PARK
CONTRACT HED-54a

SfIl:H 1 OF 3
flO BRONX, N~Y~---

lOCA f\l1.......c;;:Mi.=GnB~4:1-'_~9..;9o.r-:----
:E&~~-"NI\T:"':'!'I3;>'\2"'3r,"'2"'4"1~.O~2c-
OFFSEl __ E_:_6_2_4_·,_3_S_2_._7_B_

Warren
GeorgeInc,WGI

I
I
I

8U Il:UlI«.YAt:1': I':XI'I.tlltATIUN

L.99018 fOR: METCALF&EDDY-HAZEN AND SAWYER
2-25-99
2-26-99

GRQUIIO ELEVATION 198 • 82
GROuND WAIE~ ELEVArION

rn I'llt II _ U. CASING OUI DAlE _
DII'IH II All C,\SINC QUI OAI~

DAlE. SIARI.
DAlE. FINISH:

CASlNG..:'D H='W.,;.- 10 _

SAMPlER002" 10
0lAM0N0 811 SI<E NQ

WEIGHI OF IIAMMER _...:3:..0:..;O~ ies
U'GI)f lENGIH OF SAMPlER IN.

HAMMER FAlL

CASING __ SAMPLER _

I CASING

BLOws

PER FOOl

... c..............
:! ~< :::>"'2:

sPIMl'tE OEPIHS

ElEV • FEEl
FIELD !OENnACAnQN

OF SOIL

I
I ROLLER BIT TO TOP

OF ROCK

I NOTE: ALL DEPTHS
SHOWN AS
"DOWN-HOLE" OR
NON-VERTICAL

1-10 ;----+--+-------+---+--+---+---+---1

I
15'

GNEISS. MEDIUM
GRAY. MODERATELY
WEATHERED TO UN-
WEATHERED,
MODERATELY HARD.
AMPHIBOLITIC FROM
SO' TO 56', 97.5'
TO 100';QUARTZITIC
FROM 64' TO 66';
100' TO 104.5';
SCHISTOS£ (MICA)
FROM 33' TO 34',40
TO 50'; 66' TO 68'
78.5' TO 80'.
FOLIATION VARIES
FROM 20 TO 40 DE-
BREES TO 48' AND
FROM SO TO 70 DE-
GREES ON REST OF
CORE.
OXIDATION ON JOINT
TO 28.5' AND FROM
66.1' TO 69' ON 6C
DEGREE JOINTS

J---L--.l-------.l_--l_-.l_-l~_L_L __.L__ ..l..Bl:;RtlSfUI=":DnlL..lB~D~L-40

I
1-20 +---+--+-------+---+--+-+-+---1I

I Ji:'1 115'-25' 967.REC
48':1. RlJr

I 1-30 ;----+--+-------+--+---!--+--+---1

I
q ,. RI=f'
54- Rr.lrI

I DrDle" __ G.:::.R_E_G-:...M;:...A_R.:.;.:N.:.;.:E;:...Y:...- _

I· GREG WILLIAMSHeIpet:

I
I



I
I
I

.n,.-u ..V\..lUttoA"I SIIH! L OF ::I

WGI Warren lOC,lltlON BRONX, Ny
MOSHOLU GOLF COURSE George Inc. HOI.!' NO MG-B4-99
VAN CORTLANDT PARK U'4" StA

N:323,24i.QZ
CONTRACT HED-S43 MUIlMlIRI' A(llo: KXIJl.UR.\Tlll N OffSEI E:6~4,352.7B

L.99018 FOR: METCALF&EDDV-HAZEN AND SAWYER

OIl'IU 11 _ tI CASING 001 OAIE DAlE SIAR!- 2-25-99 GROUNO aOVAIIOIII 198. 82
DlPH. II AlL C,\SINC CUI DAll DAIl'. ~INlSH: 2 2£:l 99 GROUND WATER ELEVAtION

CASNG 00 HW 1,0 WEIGHI Of HAMMER 300 L8S. HAMMER ~AU

SltMPl.ER 9D.2" 10. I'lSIOE I.ENGIH Of SAMPWI IN CASING __ SAMPlER
0IAM0ND8IISllE NQ .

CASING > BLOWS PER 0- DENSITY PROfiLE... I!< wI!<~ .... SAMPU Ol'PTHS ~ ....
OR fIELD IDENTIFICAtION8t.OWS

Q. ... ... > ON SAMPL.ER1~ ~o CHANGEEUV : FEET CONSISt. Of SOlI.PH? fOCI <nZ '" ~ 0-0 <1.12 12 - 16 L8·24 MOISTURE DEPtH
I!<

~o CLOSE JOINT SPACIN
40 FROM 17.5' TO 22',

33.5' TO 50',
MAINLY FOLIATION

R3 ~5'-45' 96'- REC JOINTS, SMOOTH.
637- RI;m FROM 21.5' TO 22',

VERTICAL JOINT,
SILT COATING.

50 AT 38.5', A VERY
'-10 SMOOTH JOINT, AL-

TERATION IN
CHLORITE AND
EPIDOTE, POSSIBLE
SHEAR.

R4 145'-55' 967. REC
64" RaT FROM 47' TO 51.25'

SOFT, FRIABLE,
CHLORITE AL-

60 TERATION, WITH rrv
'-20 FOLIATION JOINTS A

70 DEGREES FROM
48.5' TO 50'.(3-65
BELOW 51.25', CLOS;
TO MODERATELY CLOSi

RS 65'-65' '38~ REC JOINT SPACING.
96' Rm:: QUARTZITIC ZONE

FROM 66' TO 68'
WITH THREE 60-DE-

70 GREE JOINTS, ROUGH
-3D TIGHT, OXIDIZED.

SMOOTH 30-DEGREE
JOINTS AT 76.5',
79.7' TO 80',
?J7.5' TO 105' •

I;l'I=,. ~!"i.' -75' Cl2'- REr
R1 .. ROT

80
...40

Soi EngIneer. Drmllf: GREG MARNEY
DrIIing 1nspeclet; Helper. GREG WILLIAMS

I
I
I
I
I
I
I
I
I
I
I'
I
I
I
I·
I



I

I

JVli ll.'\..'\IIL'N. SHU!
;:; OF ;;l

WGI Warren LOCAhQN BRONX, NY
MOSHOLU GOLr COURSE George Inc. HOI1 NO MG-B4-'9'9
VAN CORTLANDT PARK

l.I'4E & 51A N:323,241. 02
CONTRACT HED-543 ~tJ ISlillKJo'M :t: V.XI'WRATIUN QffSH E:524,3S::2.18

l.99018 FOR: METCAlr~EDDY-HAZEN AND SAWYER

l)Il'lu II _.1 CA$INC oer DAlE DAn:. SIARr; 2-25-9'3 GROUND EtJ:VAlJOfII 198.82
Otl'lH H AlL CASINC 001 DArE DAre. FINISH. 2 26 gg GI'lOUNO WArER ELEVAlION

C'\SING 00 HW tD WElCHI OF HAIwJvlE~ 300 l8S HAMMER FAll
2" 10 INSlOE LENGIH OF $AMPUl? IN. CASING __ SAMPLERSAAlPlEIl \,).0.

OIAMOND ell SIll: NQ

CASING > BlOWS PEQ6' Dl:NSItV PROFIlE.... a: ....c........ SMo1PlE DEPlHS .... ...
OR FIElD IDENTIFICATION. BlOWS a. m a. > CHANG!:::! ~ ElEV 'FEET :!:o ON SAMPUR

CONSISl.~~ <Co OF SOIl.PER fOOl '" ... 0·6 0·12 12·18 16·24 'AOlSlURE OEPJHa:
1-0

80 AT 97.5', 98.5',
~OLIATION JOINTS,
SMOOTH, TIGHT,

1?7 7~'-R~' '98~ REC EPIDOTE, MICA.
93"" I?Qn IRREGULAR, CURVED

JOINT AT 100.25'
TO 101.4' ALONG A

90 QUARTZITE BAND,
1-10 SMOOTH, TIGHT,

CHLORITE" (1-65)

DR R"i'-<:l"i' QRo PH
q:;t. PlJr

10e J

1-20

R9 195'-105' lor 7- REC 105'
1=17".1 ROO

END OF HOLE 105'

110
~30

120
40

SoI~ 0riI18~ GREG MARNEY

0!iIing Inspacloc Helper. GREG WILLIAMS

I

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



I
I
I

L.99018

StIEU BRONx, OFN·n:yT':>---
IOCAllCtI_"liill:.::t~~ _

MG-B5-99
tIOlE NO --'F:'I";""'5"'l~'"I!P''I'I''I'''"''''''_-
lIN: aSIA N= 323, 338 •3S
OffSH __ E_=_6_2_4...:,_3_9_4_.2_0_

WGI Warren
George Inc.MOSHOLU GOLr COURSE

VAN CORTLANDT PARK
CONTRACT HED-543

FOR: METCALF&EDDY-HAZEN AND SAWYER

GOOU"IO EUVJ>.I!ON 1'39•49
GIlOUND W ....IER £l.£VAnON 185.58

·_...r.J...• <¥I

1)11'111 II _II CASING 001 DAlf _

llf.I'1I1 H .\11 C...sINC 001 DAlE

DAlE. SIARI 3-4-99
DAIL fINISH· _3_-_8_-_9_9__

finD I~FlCAnON

OF S01L

I CA:;1NG ...10 H:-;.;.W 11) _

SAMPUR OD2" 10
O\AMONO BIt SIZE ....:N...:.;Q~ _

GNEISS. LIGHT TO
MEDIUM GRAY,
AMPHIBOLITIC BELOW
35.5'. IN GENERAL
MODERATELY HARD Tt
HARD WITH SOFT ANt
FRIABLE ZONES FRO~
15' TO 16.5', 19'
TO 20.75', 22.5' 1
26'. WEATHERED FRC
13' TO 26'.
FOLIATION AT 40
DEGREES TO SUB-
VERTICAL, MOSTLY I
60 TO 70 DEGREES.
FOLIATION
IND I STI NCT FRDM
13' TD 15', 51.5'
TO 62'.

IoU i; BLOWS PER 6· D£NSlTY PROFILE.. w
~ i) ON SAMPUR OR CHANGE
~ !.! I--"T"""-~---p----l CONSIST.

c: 0 . 0 i> 12 12. 18 L8. 24 MQlsrum: DEPTH
I- 11 +---t---+------+--+--+--l--~-___1---h:_:_-~=~~:_":"":'~-_=:_:~0'- TOPSOIL <4"). DARK

2' BROWN SILTY FINE
SAND, ORGANIC
MATTER. LOOSE.
<8M) <11-65)

SSl b'-2' 17" 1 :£ 2 4

5S:::; 12'-4' 14" 3 2 3 5
SS3~'-6' 11" 4 6 7 9

SS.:l""-8' 12" 12 13 17 27

!-o10
sse 8'-10' 10" 11 15 18 29

RRt= 10'-17' 8" 20 23 29 31
SS] 12'-13' 2" 30 41 10C 10"

I
I
I
I
I
I
I
I
I

W\:IGHf OF HAMMER __ 3_0_0...,-~1~4-0---LBS. HAMMER ~AU.

INSIDE LENGIH OF SAMPl.ER 24 IN. CASING 24" SAMPLER3_0_"__

CASING

BlOWS
PERfOCI

43' RQI

.....
if. III SAMPLE DEPTHS

~ ~ ELE\' : fEEl

YELLOW BROWN SILTY
F-M SAND, TRACE
GRAVEL. LOOSE TO
DENSE.(SM) (7-65)

11'

13'
GRAY BROWN SILTY
MEDIUM SAND, MICA,
ROCK FRAGMENTS.
VERY DENSE.
POSSIBLE SAPROLITI
SOIL. (8M AND GM)
(6-65)

-20 +---+---+-------+---1---1---1--......1----1

Rl 13'-23' 98'- REC
30· IO:'Qr

f-30 +---+--+-------+--+---+---1--4--1

I
I

R2 123'-33' 981. RE(

I
1-40....L.. __ -L..__ ..L...- .l-_.l-_..L.._..1-_-L_-L. __ --J:...- __ .L.- _

Driller: __ R_E_Y_N_O_L_D_S_B_R_I_D_G_P_A_L _

I
SolI Engineer:

DriIing Impactor: Helper: ALVRO LONDON

I
I



I Jt.'l~ I C-C I\l:cN SHEEI "£ OF ~

WGI Warren lOC,\IIQN BRONX. NYMOSHOLU GOLF COURSE George Inc. HOlE NO MG-S5-'99VAN CORTLANDT PARK
IN. aSIA. N1323,338.35CONTRACT HEO-543 su n:-;tllu'I\(~Jo: Jo:XI'I.URATIUN onSlI £:624,394.20

L.39018 FOR; METCALF&EDDY-HAZEN AND SAWYER
011'111 II _ II CASING CUI 1)A1~ DAlE. SIAllI.3-4-99 GROUND ElEVAIION 199. 49I.:'IPIH II '\It CASlNC CUI DAlE. DA'E FINISH' 3-8-'39 GAOUND WAI'ER ElEVAlION18S.Sa

."'>1-:l4,qq

C~vO HW II) WEICHI OF tiAMMEll 300-140 l8S HAMMEll FAll
SAMPl.I:R 0.0 2" 10 INSIDE lENGIH OF SAMPLER 24 IN. CASING 24" SAMPl.ER30"
01AM0N0 811 SIl1: NQ

CASl!'IG >-
BlOWS PER 6' DENSllVPROfILE... C!< ... C!<~ ... SAA4Pt.E DEPIHS ......

OR FIElD IOENnACAIlONBLOWS
...... ... > ON SAMPlER::i ::i ElEv . FEEl ~ 0 CONSISl. CHANGE~i « u OF !iOlLPER FC'OI "' ... 0'6 6 ·12 12·18 18·2<1 MOISILmE DEP1H

'"~i1
OXIDATION ON JOINT

40 TO 26'....~ R~'-4~' 10f Y.. ...~r
62' f;?lJf CLOSE JOINT SPACIN

FROM 17.25'TO
28.6', FROM IS' TO
16. S' • A SUB-
VERTICAL FOLIATION50 JOINT, STRONGLY

-10 WEATHERED, SOFT AN
FRIABLE, TIGHT.
FROM 19' TO 20.75'

R4 14~·-!"i~' 10(1 Y.. P~'" FRACTURED ZONE,
Q? C'l:\r 50FT AND FRIABLE.

FROM 22.S' TO 26',
FRACTURED, OXIDIZED
FROM 26' TO 28.6',
FOLIATION JOINTS A60 60 TO 80 DEGREES,

.-20 SMOOTH, OPEN.
(3-65) CLASS F"ROM
13' TO 28~6'.

R5 F;;':I' ':"1=.':1' toe Y- PFI"
10r Y.. RQ[ ROCK QUALITY IM-

PF. F.~'-F.5' Hie Y.. FlEe PROVES AT 28.6'
eli ~ Dar CLOSELY JOINTED

FROM 32.25' TO
35~ 5'. FROM 32.5'T70 TO 34.3', SEVEN

"-30 FOLIATION JOINTS ~
60 DEGREES, SMOOT'"
TIGHT. SMOOTH
FOLIATION JOINTS ~
60 DEGREES AT

R7 1;5'-75' i oc Y- REC 75' 35.5',40.5', 50.3'
C,?"J por TO 5IP, 51.75',53'

(2-65) CLASS FROM
28.6' TO 53'.80

-4()

SolI Engineer. DriUer. REYNOLDS BRIDGPAL
Drmlng InspecIOt: Helper: ALVRO LONDON

·1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I

.101;1lOCAtION,
SHU! ~ ~

WGI Warren lOCAIION
BRONX', O~yMOSHOLU GOLr COURSE

George Inc. HOlf NO MG-BS-99VAN CORTLANDT PARK
LH aSIA N;323, 33B.35CONTRACT HED-S43 ~Hnl'lllKI"J\(~K IDCj'I.f)JtATfUN
OffSH E:6'24,394.20

L. '9'3018 FOR, METCALF&EDDY-HAZEN AND SAWYER
OII'IH H. _II CASINGOUIOAIE DAlE. SIAnI, 3-4-99 GOOUNO ElE'/At1QN 1'99 * 4'9
DIPIH H AU CASING OUI DAlf DAlf. flNISH 3-e-'39 GROUND WArm aEVAflON 185.58

~
.:~ '"'0 HW LO wEIGI·u Of HAM'v1E1l 300-140 lBS I-lAMMER FAll
SM1PlER OD 2 II 1.0 INSlOf ·lENGIH Of SAMPlER 24 IN CASING 24 II SAMPl.ER30 ..
DIAMOND 811 S1ZE NGl

wi'!< Ol'N$IIV .CASING we< BlOWS PER 6- PROfILE
BlOWS 0::8 SAMPlf DePTHS ~~

ON SAM!'t.ER OR CHANGE fIELD IO£NTlACAT1Qr4::! :l! :to
CONSlSl« j aev , FEET « u OF SOIlPER FOOl "':C: "' ... 0·<1 0·'2 12- 18 lB· :l<I MOlSIURE DEPTHc

i"-O

MODERATELY CLOSE T(
WIDE JOINT SPACING
BELOW53'. AT
72.3' , A 40-0EGREEJOINT WITH
FOLIATION TREND,
CARBONATE COATING.
<1-&5)

f-IO

END OF HOLE 7S'
ORIENTED CORE rROM
65' TO 75'.
PERMEABILITY TESTS
IN SOIL. WATER

~20 PRESSURE TESTS IN
ROCK FROM 1S' TO
75' • PIEZOMETER
INSTALLED AT 74'.

1-30

~.tIO

Soi Engineer:
Driller: REYNOLDS BRIDGPAL

0<tII0g In$peCfor:
Helper: ALVRO LONDON . .

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



I ........... ,'V',. t" 11\....... *0 BRONX, OfNV"

WGI Warren ~CC':'ltCHMOSHOLU GOLF COURSE George Inc. HOlt NO
MG 86-99

VAN CORTLANDT PARK
uHf. a. 51... N:323,437.24

CONTRACT HED-543 :itllS,"'ilIR ...ACR ~:XI·l.UltATIUN OFFSl:1 E:624,4oS.S1
L.99018 FOR: METCALr~EDDV-HAZEN AND SAWYER

nll'lt I 11 _ I J CASING 0111 DAlE DAlE. SIAnI: 2-1'3-99 GROlNi m.,AllON 1'35.84
.,. Pili II AU c.'\SINC 001 DAlE OAIL fINlSII' 2-22-99 GllOUNO WAtEll ElfVAlION 182.65

'}

C,\SINC o 0 HW II:' wtlGHl Of 1-IAMI\'1{1l 300-140 LOS. HAMMEll fAlL

SAMPlER 00 2" 10 INSIDE LENGTH or SAMPlE~ 24 IN. CASING 24 II SAMPlE.;30"

DWlOC ell SIl£ ND

CASING >-
BtOWS PER 6" DeNS/lV~S'i ~::5 PROl'iLE

Hl.OWS
Q. .., SAMPlE DEPTHS CL > ON SAMPlER Oil fIELD IO£NrtRCAllON

" " El(V . fEET ~ a CONSIST CHANGEs ~ :i0 OF SOlI.P£ll FOOl MOISTURE OEPIH~ 0·6 6 ·12 1:1 18 18 :1~
1-0 0'- TOPSOIL(2") • DARKSSt0'-2' 16' 6 s 4 s --:0' BROWN SILTY SAND,....

ORGANIC MATTER.
SS~ 2'-4' 15' :5 7 7 10 LOOSE. (SM) (11-65)

ORANGE BROWN SILTY
SS 4'-6' IS' 8 7 11 20 F"-M SAND FROM 2' T

4' COARSE SAND•SS<116'-8' 14' 22 38 ~4 37 8' PROM 4' TO 6' WIT
TRACE TO LITTLE

f-l0 SS~ 8'-10' 12' 21 29 33 37 GRAVEL. SOME GRAVE
BELOW 8'. MEDIUM

SS':110'-12' 12' 30 34 48 50 DENSE TO DENSE.
(8M AND GM)(6-65)

13' YELLOW BROWN SILTY
,F-M SAND, SOME
GRAVEL, MICA,
ROCK FRAGMENTS.
VERY DENSE.
POSSIBLE SAPROLITI

~2l) SOIL (DECOMPOSED
ROCK). (8M AND 8M)
(6--65/5-65)

R1 113'-23' 8';1· REC GNEISS. LIGHT TO
72' RQ MEDIUM GREEN GRAY,

AMPHIBOLITIC
GNEISS, MODERATELY
WEATHERED TO UN-
WEATHERED, MEDIUM
HARD TO HARD.

1-30 QUARTZITIC BANDS
F"ROM 68' TO 72' AN
FROM 73.5' TO 77'.

R2 123'-33' 94 RE r.OLIATION AT 60 DE
Rt· '"'Qf GREES TO SUB-

VERTICAL. OXIDATIt
ON JOINTS TO 18'.

F"ROM 13' TO 21',
CLOSE TO MODERATEl

1-40 TnTNT SPOCING

Soil EngIneer: Driller: REVNOLDS BRIDGPAL

~ InIpec;lor. Helper: ALVRO LONDON

I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
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.......u t ......"\.....·"I"-""'.
SHEET ~

Of 4

WGI Warren LOCAIION BRONX, NYMOSHOLU GOLF COURSE George [nco HOLE NO MG-S6-99VAN CORTLANDT PARk Nt323,431.24UNE a. SIACONTRACT HED-543 MlIIISlIlt"'A<:Y. 1o:X1'l.()ltATIUN O1'~SH E:624,405.81
L.99018 fOR: METCALF&EDDY-HAZEN AND SAWYER

D11'1I1 .. _ fl CASING 0\.11 I)All DAlE SIMI 2-19-'39 G/lOUNO ElEVATION 195 •84
Dll"H .. AIL CASING OUI DAlE DAIF. FINISH 2-22-99 GROlI'll) WAn:R EUVAIION 182.65

.:.L I :..c.?) I:!'R
CASING 00 HW 10 'MIGtIl Of HAMMER 301)-140 lBS. HAMMER FAll
SAMl'lER 0u2" 1.0 INSIDf LENGrH Of SAMPLH~ 24 IN. CASING 2±:.. SAMPlER30"
ow.toND 811 SIZE NQ

CASING >-
BlOWS PERl,f O£NSlI'Y... l!!: ... "" PIl()FILE... ... SAMPLE DEPlHS -' ...

FIELD IDENTIfICATIONBlOWS
a, ... l1- :>

ON SAMPUR OR~ ~ ~o CONSIST_ CHANGEELEV • FEET <u OF SOlI.Pl:1l roor '" z: on ... o 6 o ·12 12 ll! MOiSTURE ot:PTH0< la·~1-0

FROM 17.25' TO 18'40 A 70-DEGREE
J;>~ ':!':!'-4~' 10f 'Y.. Rl=:r FOLIATION JOINT,

77"1. RQI SMOOTH, OXIDIZED,
SOF'"T,FIABLE, TALC
COATING, OPEN, IN-
TERSECTED AT 17.6'
BY A GO-DEGREE50 JOINT ACROSS FOLIA'

.... 10 TION AND A 20-DE-
GREE JOINT WITH
FOLIATION TREND,R4 14~'-53' IOC 7- REt SMOOTH. OPEN.

95' RQI
FROM 1'9.25' TO
1'9.5', A 70-DEGREE
FOLIATION JOINT,
SMOOTH, TIGHT, AN60 80-DEGREE JOINT

~20 WITH FOLIATION
TREND, SMOOTH,
TIGHT; AND A GO-DE-R~ Is~, -h~' 10r "l. REC GREE WITH FOLIATIO'

99~ Rr.n TREND, SMOOTH, OPEN,
IN GENERAL, FAIR
ROCK TO 21'.
(3-65/2-65)

70 MODERATEL Y CLOSE Tl
....30 JOINT SPACING FROM

21' TO 43'.

hlh iI;~'-73' 99" REi AT 25.8', A 70-DE-
CJ4" RQI GREE FOLIATION

JOINT, SMOOTH,
TIGHT.
AT 28.3', A 50-DE-

D7 7~'-7R' 10r X R~r 78' GREE .JOINT WITH80 tor 'Y.. RI:l FOLl AT! ON TREND,
1-40 npJ:'N

SOl £ngaeer. Dri1ref> REYNOLDS BRIDGPAL
DIfQing lrUpector. Helper. ALVRO LONDON

I
I
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SHU I - OF ~._- ......... BRONx, toWWGI Warren LOCA1tOl'lMOSHOLU GOLF COURSE George Inc. HOlE NO MG-B6 99
VAN CORTLANDT PARK N:323,437.24- LINEa. STA E:624,4oS.S1CONTRACT HED-S43 sumUJRFA(:to; IOWI.URATIUN OFFSU

L.99018 ~OR; METCALF~EDDY-HAZEN AND SAWYER
(111'111 H _ f 1 C,\9NG 0111 DAI[ OAl{. SIAl'll: 2-19-99 GROUNDElEvAIlON 195. 84
01 Pili FI "ll C "-SINe 00' CAlf DAlE. FINISH: 2 22 99 GROUND WAfER ELEVARQN 182.65

:LI :L?il~
~~ASlNG 00 HW 1.0 WEIGHI or- HAMMER 300-140 lBS HAMMER FAll

SMIPtER 0 LJ 2" 10 INSI()l, lENG1H Of SAMPUR 24 IN CASING 24 II SAMP1.ER30..
DlAMOIIID 811 SIZE NQ

CASING ..... Cl:: wl: BlOWS PERc- DENSITY PROFIlEj[ ::: SAMPU DEPIHS .... w
OR FIaO 1000llACAlIONGo > ON SAMPlER CHANGESlOWS :E~ usv . FEEl Jl 0 CONSIST.<l; :J ;liU OF SOlI.PER FOOl '" Z w

0'6 6 -12 12·18 18 - 2.'1 MQ1SIum: DEPtH
Cl::

r-IJ AT 28.1' TO 29.2',
A SUBVERTI CAL
FOLIATION JOINT,
IRREGULAR, SMOOTH,
TIGHT, WITH A 25-
DEGREE JOINT ACROS
FOLIATION, ROUGH,
TIGHT.
FROM 29.8'TO 30.2'

1-10 TWO 70-DEGREE
FOLIATION JOINTS,
SMOOTH, TIGHT, WIT
A lO-DEGREE .JOINT
ACROSS FOLIATION,
ROUSH, OPEN.
FROM 33' TO 34.8',
A 75 TO eO-DEGREE
JOINTS ACROSS
F'OLIATION, CURVED,

I-~ IRREGULAR, ROUGH,
TIGHT, WITH TWO
20-DE6REE JOINTS
ACROSS FOLIATION,
SMOOTH, TIGHT.
FROM 36.8' TO 38',
70-DEGREE FOLIATIO
JOINT, SMOOTH, SOFT
OPEN WITH A 10-DE-
GREE JOINT ACROSS

~30 F'OLIATION,ROUGH,
TIGHT.
FROM 40.7'TO 42.2'
A 7S-DEGREE FOLIA-
TION JOINT,IRREGU-
LAR,SHOOTH,TIGHT,
WITH A 50-DEGREE
JOINT ACROSS F'OLI~
TION,SMOOTH, TIGHl
(2-65)

-40

" Soil Enginee<: Driller. REYNOLDS BRIDGPAL

0riIIlng INPeClor: Helper: ALVRO LONDON
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SHU 1 "T Of

WGI Wan-en lOCAtION BRONX, NYMOSHOLU GOL~ COURSE George Inc. HOI! NO. MG 86-99VAN CORTLANDT PARK
UHf. l StA. N:323,437.24CONTRACT HED-543 HlInSUKFAef( KXI'I.OKATIUN
OfFSEt E:624,40'5.S1

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER
0\1'111 II _ H C.\SING oJul DAlE DAlE. STAAT: 2-19-99 GROUND ElfVAl1Ol11 195.84
DIPlll H ALLCASINC 0\11 o~rf DAIf. flNTSH, 2-22-9'3 G/lOUIIIO WATER ElfVA,f\ON 182.65

C.~NG 00 HW 1.0 WEtGUI Of IiAMt.f;R 300-140 LBS HAMMER fAU
s.u.lPLEl< oc 2" 10 IIIISIDE LENGIH OF SAMPUIl 24

l1li. CASING 24" $AMpuR30"
DIAMOND BIT SIll; NO

CASING ... Cl: w~ 81.OWS 1'£116- DENSITY PROFILE.... w SAMPl£ DEPtHS it~ FlEl.O IOENlIFlCATlONBLOwS l>. ...
ON SAMPlER OR~ ~ atv 1 FEET :i: 0 CONSISt. CHANGE< :> < u OF SOILPER FOOl ... Z ......

0-6 6 -12 12·IB ...10iSlUIlE DEPTHa: IS·24~Il

ROCK QUALITY IM-
PROVES BELOW 43',
MODERATELY CLOSE T
WIDE JOINT SPACING
FROM 46.3'TO 46.8'
A 70-DEGREE FOLIA-
TION JOINT, SMOOTH
TIGHT, WITH A 50-

1-10 DEGREE JOINT ACROS
FOLIATION, SMOOTH,
TIGHT.
AT 64.5'. A 60-DE-
GREE JOINT ACROSS
FOLIATION, ROUGH,
TIGHT.
FROM 71.3'TO 71.8'
CLOSELY .JOINTED
W'ITH SUBHORIZONTAL

-20 JOINTS, ROUGH,
OPEN. ( 1-65)

END OF HOLE 78'

-30

'-40

Sol Engneer' Driller: REYNOLDS BRIDGPAL
Orililg lnspvclor: Helper: ALVRO LONDON

..
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I
I

..._IJ "'-............_'1....,."11. sHf:( , .I. o~ ~

WGI Warren lOCAI,O~ BRONt, NYMOSHOLU GOLF COURSE George Inc. HOlE NO MG 87-':19VAN CORTLANDT PARK
l~ & 51A N::322,927.76CONTRACT HED-543 NUll..-;lIK~·t\(:1o: ~XI·I.UltATIUN OffSlI E:624,444.51

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER
DII'III II _ II CA:iNO OUI DAlf DAlE. SIAnI 2-16-99 GROlJII() ElEVAIION 1'33.46
Dll'IH fI 1\11 C"SlIIIC our DAI., CAlf. fIolISH. 2-17-99 GOClUNO WAIER ELEVAI!ON 186.06
CASINC 0.0 HW II) WEIGHT Of 1t.".M'vlE!;! 300-140 lBS, H.AMM£R fALl.
SAMPlE!;! 0.0 2" 10 NSlDf lENGIH Of SAMPU:fl 24 IN. CASING 24 " SAMl'lEr;30"
DIAMOND IlII SIlt: NQ

CASING ... 0: w~ BlOWS PER (f DENSITY PROFILE .'-' w SAMPLE OEPIHS tr> OR FIELD 100NllRCAfIONBLOWS lL<D
ON SAMPtfR~ ~ ~O CONSIST CHANGEELEv fEEl -e u Of sort.PER FOOl "'z "' .... 0·0 0·12 12 . 16 18·2d MOISIUI;lE DfPIHQ:

~O
0'- TOPSOIL(3",. DARKSS1 10'-2' 16' 1 1 1 1 2' GRAY BROWN SANDY

SILT, ORGANICSS""?,'-4' 14' 2 6 7 7 MATTER. VERY SOFT.sss14'-5' au 21 10( /6' <ML) (t 1-65)
TAN BROWN SILTYSS~1E.·-7.4' E." 29 47 10( /5' FINE SAND, TRACE

~S" 8'-a.4' 4" roc IS' 8' GRAVEL. MEDIUM
DENSE TO VERY

I-TO DENSE. <SM) (7-65)c:::.c:::.t '1.0' ·t t' 4" (;(; tor II=.' YELLOW BROWN SILTY
F-M SAND WITH MICA
ROCK FRAGMENTS,

14' BOULDERS. VERY
DENSE POSSIBLE
SAPROLITIC SOIL
(DECOMPOSED ROCK).
(SM AND GM)(6-65/
5-65) • ROLLER BIT

-20 FROM 11' TO 15'.
GNEISS. MEDIUM GRAY
OXIDATION TO 20'.
F"OLIATION AT 60
DEGREES TO SUB-

Rl 15'-25' 98~ REi VERTICAL.
BO· Ral

FROM 15' TO 35'
MODERATELY HARD,
SLIGHTLY WEATHERED

~JO FRACTURED FROM 15'
TO 17' • AT 16.25',
AN BO-DEGREE
FOLIATI ON JOINT,
ROUGH, TIGHT,Q? ?!';'-35' 97· REC OXIDIZED, WITH

84 R[J[ THREE IO-DEGREE
JOI NTS ACROSS
FOLIATION, OPEN,
ROUGH. AT 19.7',

I-dO ?0.6' 70-DEGREE
Sol Engheer: Driller: GREG MARNEY
0JEng lmpectot: Helper; GREG WILLIAMS
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.."~;D 1\J\",.,.'LRJrJ"
SHUt ,L

Of ~

WGI Warren lOC':'.hON BRONX, NYMOSHOLU GOLF COURSE George Inc. HOlE NO MG 81-'3§VAN CORTLANDT PARK
lllll a STA N::322,921.7GCONTRACT HED-54~ NUll.'UJlUo'ACK KXl'l.OltATIUN OHSEI E:b24,444.51

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER
1)11'111 " _ II CASING our Ol\ll DAlE. SIARI 2-1~-99 GROUND EIEVAhON 193.46
l'IPIH II All C!\Sf>IC OUI DArl OAI(. FINISH. 2-17-99 GROUND WATER ElEvAhON 186.06
CASING 00 HW 10 WEIGl II 01- HAMMER 300-140 ISS HAMMEll FAU.
SoAAIJUR 0 o 2" 10 INSlOt IENGIH OF SAMPI Ell 24 IN CASING 24" SAMI'\.£R30It

DIAMOIIID 811 SIll: NQ

CASING ... ~ w ~ BlOWS P6l6" DENSlIY PROFIlEO::;;C SAA1PI.E DEPtHS ~~ ON SAMPLER 011 FIELD IOEN'I1FlCAhONBLOWS ~:::i: ~ 0 CHANGE;,; ~ ElEV • FEET « u CONSlSJ. OF SOIlPEIl FOOl "'w o 6 6 12 12" 18 18 2Jl MOISllJllE DEPIHC<
~l)

FOLIATIuN JOINTS,40 SMOOTH, OXIDIZED,
TIGHT.
AT 21.4', A 70-DE-

R3 r-lS'-45' 10( X REC GREE JO tNT WITH
roc 7- RQ[ FOLIATION TREND,

ROUGH, TIGHT,
EPIDOTE.50 EELOW 22',5 TO 10-

1-10 DEGREE JOINTS
PREDOMINATE, ROUGH
(2-65)

VERY GOOD ROCK WIT:
R4 45'-55' roc X REC MODERATELY CLOSE

98· RQI JOINT SPACING
BELOW 35'.

60
-20

FROM 55.3' TO 56',
A SUBVERTlCAL
FOLIATION JOINT,
ROUGH, TIGHT, WITH

R5 55'-F.5' tal Yo ~F"r TWO 5 TO to-DEGREEqn· PDT JOINTS ACROSS
FOLIATION, OPEN,
ROUGH.70 AT 62.5', A 70-

~30 DEGREE FOLIATION
JOINT, ROUGH,
TIGHT.
FROM 63.2'TO 63.4'
A SUBVERTICAL

RF. ~""-75' roc "Yo. R~( FOLIATION JOINT,ge, RI'JT SMOOTH, TIGHT,
MICA, WITH A 60-DE
SREE JOINT WITH80 FOLIATION TREND

~40 AT h~, 4'

SoiI~ OrIlla,: GREG MARNEY
0riIing Itlspecror, Helper: GREG WILLI AMS
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"'OW"" ........ _ ·~t_~.. SllEEI BRONX,OFNV
w

WGI Warren lOCAllQto!MOSHOLU GOLr COURSE George Inc. HOlE NO. HEl 91-99VAN CORTLANDT PARK
UN( & STA. N=322,921.lbCONTRACT HED-S43 HUll.'lUIU'AeK RXI'I.OItATIUN OffSet E:524,444.S1

L.99018 fOI?: METCALF&EDDY-HAZEN AND SAWYER
011'111 II _II C~OUIDAiE DAlE SlAm- 2-1&-9S GROUND ElEVATION lS3.4E.
OU'IH II .\It C,'9N(; OUI DAlE DAlE _ fINISH 2-17-99

GROUND WAtER ELEVAlION 186_06"""
:L

C.o\SlNG 00 HW 10 WEIGHI Of HAMMEll 300-140 lBS. HAMMER FAll2" 10 lNSOf l£NGIH OF SAMPI.£R 24 IN. CASING 24" SAMl'UQ3.0"SAMPlER 0.0,

DIAMOND 811 Sill, NQ

CASING > BlOWS PER 6- DENSITY PIlOFItE~ ~ ..,Cl<
BLOWS Q. '"

SAMPlE DEPIl<S G:>
ON SAMPI.En OR CHANGE FIElD lOENtlFlCAlION::1; ~ ::1;0 CONSIST« => EL~\' FEEl ~u OF SOIl.PER fOOT on Z ... O·b b ·12 "'OlSnme OEPIHCl< 12·18 18·241-0

OPEN.80 QUARTZITlC BAND
FROM 82' TO B5'.
FOLIATION AT 60R7 7S'-85' IOC Yo REf 85' DEGREES TO SUB-

98j RQ[ VERTICAL. (1-65)

END OF HOLE 85'90
~TO

10C

1-20

111"
~30

12('
1-40

SOl Engheer: Orlllet; GREG MARNEY
Dilling In!pecIor: Helper; GREG WILLIAMS
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""" ........ BRONx. Ut"NYWGI Warren LOC"'/lC-NMOSHOLU GOLF COURSE George Inc. HOI.f 1m M13 B8 99
VAN CORTLANDT PARK

l.N. a. SIA N:323,075.62
CONTRACT HED-S43 HUl~'ll/lUo·ACt: ....xI·I.U1tATIUN OffSEI E:624,463.08

L.990l8 fOR; METCALF&EDDY-HAZEN AND SAWYER

PI.'III u _.. CASING our DAlE' DAlE. SIARI: 2-17-99 GROUND HEVAIlQN 195.42
L"'tl'IH U All CASlNC OUI DAI~. DAIl:. FINIStt. 2-19-99 GIlOUNO WAIER aEVAllON 186.80

'7 ,-..[ f'i'1

C.\SING 00- HW 10 Wl:iGHf Of llAMMER 300-140 lOS. H.AMMER FAll

MMFl.Ht 0 0 2 It 24 ..,4 " Ji3:0 "10 INSIOf LENG 1H OF SA/IIIl'lER IN. CASlf'tG _"""__ SAMPLE
0IAIvl0N0 811 $Ii1 NQ

CASING >
BlOWS PER 6" DENSlIYwe: wtt: PROfilE...... SAMPlE DEPIHS ...w

Oil flELO IDENllFICA.OONBLOWS
(LID Go> ON SAMPlfR:t :::i ::0-0 CHANGE
~ ~ HEV f FEET -< 0 CONSISL OF SO!LPER FOOl '" w 0,6 6 -12 12 - 13 13·24 MOISTURE DEPTH

'"~~ 0'- TOPSOIL (4') • DAm<Sgl 0'-2' 14' 9 11 15 11 2' BROWN S ILTY F'I NE
SAND, ORGANIC

SS~I?, -4' 13' 17 20 20 24 MATTER. MEDIUM
SS 4'-4.3' 4" lOC /4' DENSE. CSM) (11-65)

6' YELLOW BROWN SILTY
F-M SAND. TRACE
GRAVEL, COBBLES.
DENSE.CSM) (7-65)

f-IO
GNEISS. LIGHT TO
MED IUM GRAY,
SLIGHTLY SCHISTOSE

Rl i:,.·-14' '91· REC FROM 6' TO 15'_
35· RQI FOLIATION AT 50 DE

BREES TO SUBVERTI-
CAL. OXIDATION ON
JOINTS TO 26.5'.

__20 FROM B.S' TO 15' ~
FRACTURED ZONE,
STRONGLY OXIDIZED
AND WEATHERED, WIT

R2 14'-24' 96· RE( A SUBVERTICAL
92· RQI FOLIATION JOINT

FROM 12' TO 14',
OPEN, INTERSECTED
BY SIX SUBHDRIZONT
AL JOINTS ACROSS

-30 FOLIATION. A GO-DE
GREE JOINT ACROSS
FOLIATION AT 15',
OXIDIZED, SMOOTH,

-...~ I?d'-~d' tot- ~ PEr TIGHT. (3-65/4-65)
to( 7- ROT

1-40

Soil EngIneer: OdUer: GUS SURI

OriRlg Inspector: Helper: STEVEN LUEDDEKE

I
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Sllm .... or .:l

WGI Warren lOCAhOfl BRONX, NYMOSHOLU GOLF COURSE George Inc. HOlE l'lO MG B8-s'9VAN CORTLANDT PARK
IJrI( &. srA N:323,o1S.62CONTRACT HED-543 HlIllSlltU"A(:..: t"JU'l.lIltA1',ON OffSEt E:624,463.0B

L.9S018 FOt?: METCALF&EDDY-HAZEN AND SAWYER
011'111 II _ II C>\SINC 0\.11 DAlE. DAlE. SIMI· 2-17-99 GROUND elEVATION 195.42
DIPIH ~l o\ll CASlNC OU! DAlE DAle. fiNISH: 2-19-99 GIlOUNO WAIER elEVATION 186.80

Cr\SlNG 00 HW 10 WflGHI OF HAMlIIIl:Il 300-140 l6S HAMM£R FAtL
SAMPLER O.l) 2" 1.0 INSIDE LENG1H Of SAMI'l.ER 24 Iii. CASING 2.4" SAMPlER30"
0lAM0N0Illl_ NQ

CASING ",0< > aows PfIl (.- DENSIty PROfILE...... SAMPLE DEptHS ~ffi
OR FIELD IOENIiFICARONBlOWS 0. ... ...>:i! ~ HEll I FEEt ~ 0 ON SAMPlER

CONSlSJ CHANGE~ ~ ~ u Of SOlI.PER FOOl ~ 0'6 () -12 12 - 18 18·2A MOISf\JRE DEPIH
1-0

BELOW 15' ,40 MODERATELY CLOSE
JOINT SPACING TOR4 ~4'-44' 99'; RE( 24'• MODERATELY

95' RQI CLOSE TQ WIDE
SPACING BELOW 24'.
AT 19', A 60-DE-50 GREE JOINT ACROSS

f-IO FOLIATION, ROUGH,
TIGHT.
AT 25', 26.5' AND
27.25' , THREE 70-R~ 44'-<=;4' -=IS· R~r DEGREE JOINTS

97-' RQt ACROSS FOLIATION,
TIGHT, SMOOTH,
OXIDIZED TO 26.5'.
AT 59', A 60-DEGREI60 FOLIATION JOINT,

1-20 SMOOTH, TIGHT.
IN GENERAL, VERY
GOOD ROCK BELOW
24' • (1-65)

RI=.. ~4'-h4' 98~ REt
93' RQr

70
-30

P7 ~4' -7.<1' QQ' 1;)1:'(

qR~ Ror

80
1-40

SQiI EngIneQr:
OrIhel: GUS SURI

Dtmng Inspector:
Helper: STEVEN LUEDDEKE
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BRONX, FNVWGI Warren I·XAIIONMOSHOLU GOLF COURSE George Inc. HOlE Il1O MG-B8-99VAN CORTLANDT PARK
IN &SlA N:323,O/5.62CONTRACT HED-543 Sllll.";lIlU·"C~ I':X"I.UKA'r!UN Off$tl E:624,463.0a

L. '39018 fOR: METCALF~EDDV-HAZEN AND SAWYER
0I1'1t! It _ II CASING CUI DAlE DAlE. SIART' 2-17-':1'9 G/lOUNO ELEVAI~ 195.42
l)tl'IH H All CASINO OUI DAlE DAlE. FNSIi: 2 19-99

GIl()UIIV WAIER eu;VAIION iSS. 80

CASING 00 HW It) Wl:IGtlI Of HAMMER 300-140 lSS. HAMMER FAU.
SAMPl.ER 0 D. 2" I.D INSIDE LENGIH OF SAMPLER 24 IN. CASING 24 " SAMPLEtl30"
[)LtW()N() 811 SIZE NQ

CASING ... l!:: ...
1ll.OWS PER tJ DENSIty PROFilE.... a:rt.:::: SAMPlE OEPIHS rt. ...

OR FIELD IDENlIFICAllONBLOWS ~ :c :::! > ON SAMF'lER CtiANGE-c => ElEV . FEEl ;18 CONSISt OF SOILPEa FOOl '"Z au o·g 6 ·12 12 18 Ie - 24 MOIStURE DEPTHa:~o

80
R8 174'-84' IO( 1- REC 84'

96" RQI
END OF HOLE 84'

90
10

10C
-20

llc
~30

12C
~40

Sol EngIneer. Driller: GUS SURI
DIlling Inspector. Helpet: STEVEN LUEDDEKE
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SHUT .L
OF ~- -

WGI Warren lOCA11ON BRONX. NYMOSHOLU GOLF COURSE George Inc. HOlE NO MG 99-99VAN CORTLANDT PARK
LINElSTA N:323,275.41CONTRACT HED-543 liIllUIUltVA€:t: Jo:XI'I.OHATION OffSET E:624,4B6.S2

L.99018 FOR: METCALF~EDDY-HAZEN AND SAWYER
011'111 u _ II CASING CUI OAT! DAI~. STARI 2-15-99 GROIJN() ELEVATION 198.13
Oll'IH .. ~ 1 CASWIIC0111 OAI~ DAlE flNJSl~· 2-16-99 GOClUND WATER ElEVATION 190.87

;;Zl '19S
CASII'+.:>00 HW Il1 WfIClIl OF Hl'MMfIl 300-140 1.65. HAMMEll FAll
SAMI'l.~R0.0 2" 10 1NSl~ lH-.G1H OF SAMPlER 24 IN. CASING ~ SAMPLEQ30
DIAMONO 811 sis

CASING ",<Z ...
BLOWS ~6-- OliNSIiV~~ PllOfllE.r:ll SMlPI.~ DEPIHS
ON SAMPlER 011 FIELD lDENTlRCATIONBlOWS :::t :::t ElEV . FEEl :::to CONSIST CHANGf

~~ o{u OF SOILPEIl FOOT "' ... o 0 6- 12 12· 18 18 - 24 MQlSTUI!E OEPlHa:1-0
0'- TOPSOIL(6")DARK

~S::1 10, -?' t 7' 4 ~ 4 3 2' BROWN SILTY SAND,
DRGANIC MATTER.

s::s::-:: I?' -4' td' 4 5 4 3 LDOSE. (8M) (11-65)
5' BROWN SILTY FINE

~Q': ka., -t:..' 14' 27 35 4::1 toe /4" SAND, TRACE nNE T
MEDIUM GRAVEL.

ClCl"; I~,_Q' 10' 10 17 ?4 :::17 LOOSE TO VERY
DENSE. (SM) (7-65)

f-IO ~Cl" IQ' -10' 1?' 14 24 30 31
TAN BROWN SILTY

ClClC 11..,'-l?' 1II t .. tOC /2' F-M SAND WITH MICA
13' ROCK FRAGMENTS

(GNEISS) • VERY
DENSE. POSSIBLE
SAPROLITIC SOIL

10'1 11::1' -tR' 10( y. R~r (DECOMPOSED ROCK).
QQ~ por (SM AND GM) (6-65)

GNEISS. MEDIUM
~20 GRAY, HARD,

SLIGHTLY WEATHERED
TO UNWEATHERED,
OXIDATION ON JOINT
TO 25·, AT 41'.
6L5' , AND as.s'.
FOLIATION AT 60 DE
GREES TO SUB-1;)., t Q' _?Q' lOC "1- R~i VERTICAL FROM 13'

RQ" POT TO 30' AND BELOW
~30 45'; AT SO DEGREES

FROM 30' TO 45'.
MODERATELY CLOSE
JOINT SPACING FROM
13' TO 30' WITH
SOME FOLIATION
.JOINTS AND SUB-

J;l':l !?Q'-':lR' tn,- 'Y.. P~t" HORIZONTAL TO 60-
qe;", r;>I:IT DEGREE JOINTS

J="n1 Tu. 01\1.1-40

Soil Engneer: OliDer: REYNOLDS BRIOGPAL
D<iIing 1rupec1Or:. I1eIper: ALVRO LONDON
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........... -... ~.........~..

BROI\IX",OFI'1V'WGI Warren lOC"'''(j!'lMOSHOLU GOLF COURSE
George Inc. HOlE NC MG-B9-99VAN CORTLANDT PARK

lINE &: StA N~323,2/5.41CONTRACT HED-543 MlIIJ:';llRrAC:": ":J(I'UlItATIUN
OffSET E:624,486.S2

L.99018 J=OR: METCALF&EDDY-HAZEN AND SAWYER
011'111 tI _'I C~OUI DAlE DAlE. 'iIART: 2-15-99 GROUND ElEVA.1iOM 1'98.13Oll'lIi II AU CASING OUI DAlE DAlE. fINSH: 2-16 99

GROUND WAlEI' EI1VAIIQN 190.8/
;i.III"IH~

C.~OD HW 10 W[IGHI 01' HAMMEll 300-140
lBS. IiAM""EQ fAll

s.wPtER 0.0 2" 1.0 INSIDE lENGIH Of SAMPl.E9 24
IN. CASING ~ SAMPLElflO~ IllI SIZE

CASING >
BlOWS PER tr DENSITY'" '" ",tI<

PROfilE... '" SAMPlE DEPlHS ~ ...
OR 'IELD IOENhFlCArtON

Q. CDBlOWS ~ ~
EU\, . FEEt ~~ ON SAMPlER

CONSIST. CHANGE« ::0 :;~ OF SOIl.!'Ell foX'1 '" Z
0'0 0-12 12·16 18·24 MOIstuRE OEPnl'"1-0

OXIDIZED.40
FROM 13' TO 13.6',
A SUBVERT ICAL
FOLIATION 30INT,
OXIDIZED, ROUGH,
TIGHT.R4 i3B'-4S' roc Yo REJ; AT 19. B' , A GO-OE-50 95" RQI GREE FOLIATION

~10 JOINT. OXIDIZED,
SMOOTH, TIGHT WITH
A 50-DEGREE JOINT
ACROSS FOLIATION,
ROUGH, OPEN.
AT 21.8', A 70-DE-
GREE FOLIATION
JOINT, SMOOTH,R5 48'-58' roc 1- ~ TIGHT, EPIDOTE,60 98' R(;!I MICA WITH A 50-DE-

~20 GREE JOINT WITH
FOLIATION TREND,
ROUGH, TIGHT,
EPIDOTE.
AT 24.4', A GO-DE-
GREE JOINT ACROSS- FOLIATION,
OXIDIZED, SMOOTH,R6 5R'-I;Q' roc Yo REC TIGHT. (2-65)70 98'" RQJ

f-30 MODERATEL Y CLOSE TC
WIDE JOINT SPACING
FROM 30' TO 76'.
BELOW 38', 10-DE-
GP£E JOINTS PRE-
DOMINATE.
AT 34.5', A 60-DE-
GREE JOINT WITHR7 168'-78' 101.: ..1. RE FOLIATION TREND,80 ...9.0 RQI SMOOTH, TIGHT •

1-40

SolI Engineer"
Mlcr: REYNOLDS BRIDGPAL

0riIhg ln$pe(;IQr
Helpe<: ALVRO LONDON
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SHIP .;)

OF "'J

WGI Warren H>CAhQN BRONX. NYMOSHOLU GOLF COURSE
George Inc. MG B9-99 -VAN CORTLANDT PARK HOlE NO N:32:3,275.41UNl: &. SIACONTRACT HED-S43 NUIl"'UIUo'A<:~: KXI'IJ.)KA'fIUN

OFFSEI E:G24,486.S2 -L.9901B fOR: METCALF&EDDY-HAZEN AND SAWYER
Ull'Hf ., - H CI\SING OUI O....IE DAlE. SIARI: 2-15-99 GROIJNO EUv ....1JON 198.13DW", U All CASlNC OUI DAlE DAfE. FINISH 2-16-99 GIlO\JNO WAIER ElEVAIION 1'90.8r
C.\SING 0 D HW 10 WEIGIiI Of "'~MMER 300-140 lBS. HAMMER FAlls.>.MPUR 0.0 2" 1.0 INSIDE lflllGlH Of SAMJII.m 24 IN. CASING ~ SAMPl.ER30ow,lONO eu SIZ£

CASING we. >-
lIl.OINS PER 6" DENSITYlUI!<:

POOfILE;ill:: SIIMPL£ DEPIHS ~ ...
OR FIELD lDENnF!CAnON

BLOWS ... :>
ON SAMPUR~ ::!: !§ CONSIST CHANGE~f £lEV I FEel

OF SOIL
PeR FOOl

0-0 0·12 r..IOiSlUIlE DEPJHI!<: 12·18 18 24r-O

AT 36.3', A 50-DE-BO
GREE FOLIATION
JOINT, SMOOTH,
TIGHT, MICA.
AT 59.2', A 60-DE-
GREE FOLIATION
JOINT, IRRE;GULAR,RQ OR'-RR' Q7' RI="f" 88' ROUGH, TIGHT.90 74'- RlJf FROM 73.5'TO 74.8'1-10 A SUBVERTICAL

'FOLIATION JOINT,- ROUGH, OPEN WITH
TWO 70-DEGREE
JOINTS ACROSS
FOLIATION, ROUGH,TIGHT. (1-65)
CLOSE TO MODERATEL·roc
CLOSE JOINT SPACrN',..20 BELOW 75'. CLOSELY
JOINTED FROM 76.3'
TO 78' WITH 5 TO
10-DEGREE JOINTS
PREDOMINANT.
FROM 81.5' TO83',
A SUBVERTICAL
FOLIATION JOINT,
SMOOTH, CURVED,1!e
TIGHT WITH TWOf-3D to-DEGREE JOINTS
ACROSS FOLIATION,
TIGHT, ROUGH.
FROM 85' TO 86.2', I
SUBVERTICAL JOINT
WITH FOLIATION.
OXIDr,ZED, ROUGH,
TIGHT, WITH A 10-12('
DEGREE JOINT ACROS!-40
j:"n1 IATTnl\l.

SOl! Engi'Jeer.
DI1l1er: REYNOLDS BRIDGPAL

DraBrlg Il"llP9Ctor:
Helper: ALVRO LONDON
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- :lHU 1 . OF .....

WGI Warren LOC':"IIQN BRONX", NyMOSHOLU GOLr COURSE
George Inc. HOI.E NO MG-B'3-'39VAN CORTLANDT PARK

UNI: a SII\.. N;323,275.41CONTRACT HED-543 Nlllt."llJK~'I\(:fo: RXI'l.()jtATIUN OfFSEI E:624,486.52
L.99018 FOil: METCALF&EDDY-HAZEN AND SAWYER

011"" " - ~I CASING 001 DAlE- DAlE. SIMI 2-15-99 G/!OUNO EUVAIlON 198.13
DIP'.l fl ,'ll CASING OUI DAI~ DAlE. fINISH 2-16-99

GQO\JfoID WAlBl EUVA'llON 190.aT
:l.1 7/~~c.-\SlNG 00 HW 10 WflGtii Of HAMll.4E1l 300-140

ISS. HAMMER FAU.
SMIPlEll 002" 1O INSIDf LENGTH OF SAMPlEIl 24

IN. CASING ~ SAMPl£rP0OIAAIOND Sir SIZE

CASING >
BlOWS PER 6' DENSlTV PllOFD.E

wG: wG:~:ll SAMPU DEPTHS 0-:'" OR AQ.D IOEN'IlflCATIONBlOWS ~ ::l! .:E > ON SAMPLER CHANGf~~ ELE\! • FEU ~§ CONSISt
Of '>OILPfR FOOl

o-/) 0·12 12 - IS 18·24 to.lOrsl U Il£ DtPlli'"1-0

TIGHY AND A
VERTICAL FOLIATIONJOINT, SMOOTH,
TIGHT.
FAIR TO GOOD ROCK.
(3-65/2-65)

END OF HOLE 88'
f-IO

-20

1-30

~40

Sot Engneer;
Drillef; REYNOLDS BRIDGf'AL

0riI&ng Inspecror;
Helper; ALVRO LONDON
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JC6 I CCAllON·

L.9'3018

WGI Warren
George Inc.

I
MOSHOLU GOLr COURSE
VAN CORTLANDT PARK
CONTRACT HED-~43 SUUliUltl'A(~.: t-:XI'I,U1tATIUN

FOR: METCALF&EDDY-HAZEN AND SAWYER

DAlE. SIMI

DAlE FINISH

2-18-9'9 GROIJf>() ElEVATION 1'93.13
2-1 '9-'9'9 GROUND WAfER E1.EVAOON 186. 22

7 "..I.'L'_

0\1'111 tl _" CASING WI l)AI~
01 PIH " AU CJ\SIt«.:, CUI DAlI

SHEET __ =-1__ Of 3~---LOCAIION BRONX t NY
HOlE NO. MG-BIO-99
LINE&. $fA N: 323, 422 • ':12
OffSH E: 624, 50S. 15

I
I IiA/lilME~ FAU.

CASING 240t SAMl'lEJ?3_0" _

':~qpf(; ooH -=,:-:W 10 _

2"SM....Ell 0.0. 1.0
()lAM(lr>.O Bll SIll _N:...;,Q;;:;.... _

WEIGHI Of 1tAMM~ __ 3=-0.;..O.;..-~14.;..O-=---__ lBS.

INSIDE LENGIH OF SAMPlER 24 IN

I
~ it +---+--+------~-~---l--I--I--I---~0~'---I-:T:':!0:::=P:O=O:O=S:":::I~L~(~3~.':"':')~.--::D~A~R~K~

2' GRAY BROWN SANDY
SILT, ORGANIC
MATTER. STlrF.
(MU (11-65)

S!=:.1 0'-2' 9" 3 5 5 7

i=:C:-: 0' -4' 11' 5 4 6 7

g~~ 14' -F.' 14' 11 pi- 17 30
!=:.!=;~ .1=,' -7 0:;;' 1?" 15 ?7 1r« 16'

f-ID

I
I
I·
I

SAMPlE D£PIHS

ElEV . FEEt

...ii BlOWS PE~ b" DENSITY
it. ~ OR
~ 8 1---_.---ON._SM4'U........._R-.--_--l CONSlSf
'" l!! 0 1;1 e -12 12·18 18_2d MOlStu~

CASING
81.OWS
PER roor

R1 1R'-1R' 98· RF"f

I
>-20+----+--+-------+--4--+-_-+-_---+_-1

I
I

~? 1R'.-?A' 10e·..... ~
9t· POT

'-JO +----+-_-1- +-_+-_+-_-+_-+_~

I'
I

fIElD IOENTIFlCAlION
OF SOil

PROI'llE

CHANGE

DEPIH

8'

RUSTY BROWN SILTY
SAND, TRACE TO SOM
GRAVEL, SOME ROCK
fRAGMENTS BELOW 6'
DENSE.(SM AND GM)
(6-65)

GNEISS. LIGHT GRAY
TO MEDIUM GRAY,
SLIGHTLY WEATHERED
ON UPPER e. FEET;
SLIGHTLY WEATHERED
TO UNWEATHERED THE
REST. SOME
OXIDATION ON JOINT
TO 54.2'.
MODERATELY HARD TO
HARD. QUARTZITIC
FROM 14' TO 30.5',
36' TO 40.5'.
rOLIATION AT 60 DE
GREES TO SUB-
VERTICAL. IN
GENERAL, MODERATEL
CLOSE JOINT
SPACING.
FROM 8' TO IS',
PREDOMINANT JOINTS
ARE 30-DEGREE
JOINTS ACROSS
FOLIATION.

I
f-dO....L--...l..---'------_J-_...L.._....l-_..L_---L_---l __ ---l'--__ ..l..- _

DOllar: __ R:..:E=Y..:.-N:...:.O==L=.D.=S--=-B.:....R...::.I...::.D_6_P_A_L_

Helper: ALVRO LONDONI
I·
I
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I

J08 lOC·\I'QN: SHEEI ;l ;3

WGI Warren LOCATION BRdNX,OfNyMOSHOLU GOL~ COURSE
George Inc. HOONO Me 910-99VAN CORTLANDT PARK

llNE.& SlA N:323,422.92CONTRACT HED-543 :';1I1l.."jUIU·A{~": ":XI'WKA1'IUN OFfSET E:624,SoS.t5
L. "39018 FOR; METCAL~~EDDY-HAZEN AND SAWYER

t:lII'IH II _ II CASING CUI DAlE: DAlE. STARI: 2-18-99
GIlOIJND ELlVATJON 193.13

!:'lPIH II JIll CASI'IlC QUI DAlf: DAfE _ ANI9+. 2-19-99
GIlOIJND WA!l:R REvAIION 186.22

'2
.:~ ~D HW 10 WHGHI OF HAMMER 300-140 LBS_ HAMMER FAll.
SMIPI.ER ou 2" 10 INSIDE LfNGIH OF SAMPlER 24 IN. CASING ~ SAMPUQ30"
O!M4OND 811 SIll: NQ

CASING ...
BlOWS PER 6- OENSllYw'"

siwPlf DEP!HS ~ffi PROfilE.......
OR FIELD IDEN1IFICAIIONBlOWS a. <II a. >

ON SAMFURl~ ~ 0
CONSISt. CHANGEElEV feEl « o OF SOIlPER FOOl '" ... 0-(0 (0 -12 12·18 18-24 MOISTURE DEPtHQ:~o

40 F"ROM 15' TO 36',
PREDOMINANT JOINTS
ARE 60-DEGREE
F"OLIATION JOINTS.
AT 26.8' AND 27.5'R4 38'-48' 10C X REC TWO GO-DEGREE50 10( X RQ FOLIATION JOINTS,

-10 SMOOTH, MICA.
AT 34', A GO-DE-
GREE FOLIATION
JOINT STRONGLY
ox IDIZED, SMPOTH.
FROM 36' TO 50',
PREDOMINANT JOINTSRS 148'-58' IOl X REC ARE 30-DEGREE60 IOl X RQI Jot NTS ACROSE?

1-20 FOLIATION. PYRITE
PRESENT THROUGHOUT
FROM 50' TO 69',
PREDOMINANT JOINTS
ARE 30 TO 50-DEGRE
,JOINTS ALONG
FOLIATIDN.k'k ,"'R' -68' roc 1- REI AT 53.3', A 50-70 90· RIal DEGREE FOLIATION

1-30 ,JOINT, SMOOTH,
MICA.
AT 54.2', A 50-DE-
GREE FOLl ATION
.JOINT, OXIDIZED,
SMOOTH.
F"ROM 67.2' TO 68',
50-DEGREE F"OLIATIO

R7 I6B'-78' 9';· RE( 78' .JOINT, FRIABLE,80 88~ RQI SOFT, CHLORITE.
-40 POSSIBLE SHEAR WIT
SolI EngWieer: DraIer; REYNOLDS BRIDGPAL
0rIIng Inlpectol: Helper. ALVRO LONDON
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JUK ICCAUON,
SN!:£I 3

Of 3-
Warren BRONX, NY -WGI lOCAIIONMOSHOLU GOLF COURSE
George Inc. HOLE NO. MG-BI0-99VAN CORTLANDT PARK

liNE 6 srA N:323, 422. 92CONTRACT HEO-543 Stllt."lUKIIA($ KXIJUUtATIl)N
OFf5tr E:624,505.1S

L.'99018 fOR, METCALF&EDDY-HAZEN AND SAWYER
1l1l'lIr H _ U CASING OUf OAfE. DAlE. STARI' 2-18-99

GROUNl) ElEVAIlON 193.13
OIPl", H AU CASINC 001 DAlE. DATE. flJ'Gt: 2-1'9-99 GQOOlIID WATER El.EV...llON 186.22
C~OD HW 10 Wl:1GH1 Of HAMM£1l 300-140 Las. I'IAMMEIl FALL
SAMPlER002" ID 1NSlOElENGIH OF SAMPl.EI? 24

IN. CASING 24 It SAMPt.UPO"DIAMOND BIT SIZE NQ

CASING > BLOWS PER6- OENSUY PROfiLE
",ce ",ce... '" SAMPLE DEPTHS <r~ OR FlRD lOENfIFICAJION
......

ON SAMPLERIII.OWS ::E ::E ~E>
CONSISI. CHANG!~ ~ REV; FEET ~~ OF SOtt.PER FOOT

0-0 e ·12 12·18 18· 24 MOISTURE DePTHce1-0

A 30-DEGREE JOINT
ACROSS FOLIATION,
SMOOTH, CHLORITE.
FROM 68.7' TO 69',
A 50-DEGREE
FOLIATION JOINT,
SMOOTH, CHLORITE.
BELOW 69', 20 TO

1-10 30-DEGREE JOINTS
ACROSS FOLIATION
PREDOMINATE.
FROM 76.2'TO 77.5'
A 70-DEGREE
FOLIATION JOINT,
SMOOTH, EPIDOTE,
CHLORITE WITH A
20-DEGREE JOINT

1-20 ACROSS FOLIATION,
ROUGH.
IN GENERAL, GOOD
ROCK. (1-65)

END OF HOLE 78'

1-30

~40

Sol EngIneer.
DIBler. REYNOLDS BRIDGPAL

onlliflg InlpecIQl:
Helper: ALVRO LONDON
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I SHit I 1 C* ---::3=--__
lOCAloOH~Bi.=iR;=O~N,::X~,~N~Y...--__MG-811-99
HOlE NO --'M":"_""";;'~";""'..,..~_
lIN!:UTA N:322, 906. 15
OffSl:T __ E_: _6_2_4...;,_5_4_2_._7_1_

JOB lOCATION.
Wa....en
George Inc.WGIMOSHOLU GOLF COURSE

VAN CORTLANDT PARK
CONTRACT HED-543I fllJU~UlUo'AC:": lo:XI'I.U1tATION

L.99018 FO~: METCALF&EDDY-HAZEN AND SAWYER

I 3-12-'99
3-16-99

GIlOUND EtEVATION 1'94• '32
GIlOUNO WAUIl ELEVATION

DlI'1l1 II _ IJ CASING 0\11 DAlE

CI PIH II .....L C'\SINC CUI DAlE
DAlE. SIMI·

DAlE. fHSH-

I C"SlNt,; OD --=H:;.:.W 10 _

SAMP\£110.02" ID
DiAMOND 811 SIZE NQ

t1AMMER FALl

CASING __ SAMPLER _
WEIGIiI OF HAMMEll _....;.3:....:0,-0,--....;.1_4....;.0ies.
"'ISIOE UNGIH Of Sl'lMPLEIl IN

I w ~ l!l.OWS PEIl 6" OEN$llY
it. ~ ON SAMl'LER Oill§1---....---.....----.-----1 CONSIST

c. 0 . 6 6 ·12 12· 18 18· 24 MCIS!UflE
r- 0 -I---4---4~-----4--~~-l--~-:...j...:....:...I----1~o~, --4-A~N~6::":L-:E~D:-:B~O::R::E:':"H~O~L~E~:-

DIRECTION
N B DEGREES E
ANGLE 60 DEGREES
ROLLER BIT TO TOP
OF ROCK

CASING
StOWS

PER FOOl

PRORlE
CHANGE

OEPllI

SAMPLE DEPTHS

arv FEEt
R1iLO IOENllACAI1QN

Of SOIL

I
I.

NOTE: ALL DEPTHS
SHOWN AS"DOWN-HOLE
OR NON-VERTICALI 10'... 10+---+--+-------+-_+-_--1-_-+_-+_-1
GNEISS. MEDIUM
GRAY. SCHISTOSE,
AMPHIBOLITIC BANDS
MODERATELY HARD TO
HARD, FAIRLY
WEATHERED TO UN-
WEATl-IERED.
FOLIATION VARIES
FROM 50 DEGREES TO
SUBVERT ICAL, MOSTL
AT 70 DEGREES.
OXIDATION ON .JOINT
TO 17'.

I
I
I
I FRACTURED FROM 10'

TO 17'. FROM 14' T
15', AN BO-DEGREE
FOLl ATlON .JOINT,
SOFT, OXIDIZED,
ROUGH, OPEN.(3-65)
MODERATLEY CLOSE
.JOINT SPACING FROM
17' TO 55'. FROM
21.75' TO 22.5', A
SO-DEGREE FOLIATIO
.JOINT, ROUGH,
TIGHT.

I -30 +---4--...IlO..OD?~~~O';....::;,.-~~o.:..' +-...;;u;Ql=iu""I--Io'P~~"'4-_-+-_-+_-1
97"1. RQDI.

I
10("' 2 R~CR:::t ~O' -40'

"'dO ..L__ -L__ ..L L..:;:o'"'ULJJ..... ..,tdP"0:./.lJ.'f_--I'--_L-_l...- __ ..L__ ...L. _

I
Driller: _---=6:::R..:.::E:::G::-,:M.:;A..::R..::N.;:E:..;V:..-:J:.:.R.:.:.=------------

THEO RODRIGUEZI 0dJIng Inspeclor. __ ~ _
Helper:

I
I



I JOB IOC-\IIOtt

WGI Warren
George Inc.MOSHOLU GOLF COURSE

VAN CORTLANDT PARK
CONTRACT HED-S43 ~U1J~lIkfo"AeK RXI'I.oltATlnNI L.99018 FOR; METCALr~EODY-HAZEN AND SAWYER

SHU I ..: Of ~

lOCAllON-..BI1"RCO ....N...X~.r-;N::Y:_-_-_-_-_-_
M13 811-99HOLENO.-.rr;"'''J''''I....-~ .......-,, __

UI* & SIA N: ;:szz. 906. 15
OFFSEt __ E_: 6_2_4..:.... _5_4_2_._7_1__

I l'II'It! 11 _ fI CA9NG OUt OAtl _

OII'IH H All CASINO QUI DAlf
DAlE. SIARI.

DAlE. flNSH.

3-12-'99
3-1&-99

GQOUNO ueYAIION 194. 92
GROUNO WArER B.EVAllQN

I
c.~ voH :=;:-;;-W to _
SM1I'lI;R002" 10 _

D/AMONt) lIll 9lf NQ

300-140wElGHI Ot tWAMER ~ lSS.

tNSIIX lENGIH OF SAWUR IN.

I
I

SM4fllE DEPIHS

ElEV 'FEU

... ~ BLOWS PER t, DENSlIY~ ...
:t 0> ON SMIPL.ER OR
~~I----.---.-----r--~CONSISI

Q: 0 -0 () -12 12· III 18 _24 MOISIURE

40 1---+---+-------+---+--+--+--+----1

I- 0 -+----4---+--------+---+---4--4---l~--I_--_I_--+_=_=:~~-_::_~~--AT 32.5', A 50-
DEGREE JOINT WITH
FOLI AT ION TREND.
SMOOTH, TIGHT.
ALTERATION IN
EPIDOTE. FROM
48' TO 48.5', A
70-DEGREE FOLIATIOI
JOINT, SMOOTH.
TIGHT.

I

CASING

SlOwS
PER FOOl

I 50 1---4---+------+----1---+-4-----1------1
_10 +__-+--!R~4:!.....f4:!:40~' -:....::!5~O:...· +_9~8~·¥J-eR~E::::l-(-_1_-_+-_1

'30':' RlJr

I
I 60 f--___l~-+--------I--+_-+_-+_-I-___l

R5 150'-60' lor % REXf-20 -+----+......!:~¥L..-!::!.~---+_=~l:J_~+~~--+-___I
"94· RQt

I
I
I
I·
I

PROFILE

CHANGE

DEPTH

t/AMMf11 FAIl
CASING __ SAMPlER _

Al:lO lOENT1ACAllON

Of SOIl

AT 51', A 30-DEGREI
JOINT WITH
FOLIATION TREND.
SMOOTH. TIGHT.
AT 52', A 30-DEGREI
JOINT ACROSS
FOLIATION, SMOOTH.
TIGHT. AT 53'. A
30-DEGREE JOINT
ACROSS FOLIATION
ROUGH, TIGHT.
CARBONATE COATING.
(2-65)

MODERATELY CLOSE T.
WIDE JOINT SPACING
BELOW 5:5'.AT
61.8'. A GO-DEGREE
JOINT ACROSS
FOLIATION. ROUGH,
ALTERATION IN
CHLORITE, CARBONAT
COATINI3.
FROM 65.5' TO
65.8', AT 70-DEGRE
FOLIATION JOINT,
SMOOTH. TIGHT.

80 f---I-lS..(..P7--1~p(\.:.....-:;:;:-B~O.:...." __ -t~<.:lOfB.<~,'·lr.t_Ip:.iii<lol=r"l--+_-+_-----1
!-4tl ..L__ -L_-..1 .L..L.t7t:.l.il'·JILJ:a:iRlJ!J.Lf_..L_...L_....L __ ....L __ ....L... _

I Orille<: __ 6=R:..:;E=G=-.M:...:.:....::AR:....:::....:N=E...:..Y_J_R_._

HelpB':
THEO RODRIGUEZ

I
I
I
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3 3 -JOB loco\nON' $liHI OF

WGI Warren LOCAIIOtl BRONX, NY
MOSHOLU GOLF COURSE George Inc. HOLE NO MG-Bl1-99
VAN CORTLANDT PARK LN a itA N:322,906.IS
CONTRACT HED-543 Slln:"llltfA(~V. KXI'I.()HATIUN OFfS£1 E:624,S42.71

L.'3'3018 FOR: METCALF&EDDY-HAZEN AND SAWYER
11I1'1H 11 _.1 CASING 001 CAll DAlE. SIAilI. 3-12-'99 GROUND ELEvAllON 1'34•92
O,I>Ul II AlL CASINC 001 DAlE DAIi. fINISH: 3-16-99 G/lOUND WAlEn ELEVAnON

C~ 00 HW It' WEIGHI Of HAMMER 300-140 ias. HAMMER FAlL

2" 10. IIGOE LENGtH Of SAMPLER IN. CASING __ SAMPlERSAMPlER 0.0.

DIAMOI'C 811 Sll£ NQ

CASING wC!: >
BlOWS PER 0" OENSIlY PROFILEour>:

lll.OWS
~; SAMPlE OEPMS ~> ON $AMPLER OR FIElO IDENTIFICAtION
:t " :E 0 CHANGE
~ ~ ElE\' . fEEl ~u COl\lSlS1. 01' SOlI.IlER FOOT ... 0,0 0·12 12" 18 18·24 MOIStURE DEPTH

'"~o FROM 70' TO 70.8',
80 TWO FOLIATION

JOINTS AT 70
DEGREES, ROUGH,
OPEN; ALTERATION
IN CHLOR ITE" FROM
74.5' TO 75.6', AN
eO-DEGREE JOINT

90 ACROSS FOLIATION,
,..10 RR SO' -<JO' -:lR" PI=r- ROUGH, OPEN,.QQ. POT" ALTERATION IN

CHLORITE. FROM
84' TO 85', A 75-
DEGREE FOLIATION
JOINT, ROUGH,
TIGHT, ALTERATION
IN CHLORITE. FROM
95.2' TO 96', AN

10(1 80-DEGREE FOLIATIO
1-20 Rq BO'-toO· QI:I" PI=T JOINT, SMOOTH, 80M

-q~ ROI' CARBONATE COATING.
(1-6S)

Q1t' 11 .... n' 1{')0:; , 1(I( Y. REC 105'
t Of "L RCf

110 END OF HOLE 105'
-30

120
~40

StiI Englr.e«: Driller: GREG MARNEY JR.

0riIlng Ll'I$peCtor: Helper: THEO RODRIGUEZ
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Joe LOC' "lION:
~IUI 1 :.:I

WGI Warren lOC ...liOI'l BRON"X"~OfN'(MOSHOLU GOLF COURSE
George Inc. HOlE NO MG-812-99VAN CORTLANDT PARK

I.H l SIll. N:323,064.12CONTRACT HED-543 HlIIl.<;UIU'A(:to: t:XI'UlHATIUN OFFSEI E:624~562.B2
L.99018 FO~: METCALP&EDDY-HAZEN AND SAWYER

1~1""1 II _ Fr CASING 0\11 DArE. DAlE. SIARI; 2-16-99 GIlOUND EL£vAIION 195. 1~
L'l1"H " AU CASlNC out DAlE DArE. fINISH 2-17-99 GAQLIoID WAlEn ElEVATION 186.3S-
C~OD. HW 10 WEIGHT OF HII,MMER 300-140 LBS HI'JulMER fAll
SAMPlER 00.2" JD IN5lOE llNGIH OF SAMl'WI 24 IN. CASING ~ SAMPtER30"DIAMOND BII SUE NQ .

CASING ~ 5 >
8I.OWS PER ~- DENSITY PROfILE~5

BlOWS ...... SAMPlE OEPIWS ... >
ON SAM'lEIl OR fIElD lot:NTI'ICA1ION~ ~ ::i': a CONSISt CHANGE~ ~ Ellv . FUT :i!:! OF SOlI.PEl? FOOT

0·6 6 ·12 12·18 18·24 MOISTuRE DEPTHa:1-0
0' TOPSOIL (.4") • DARKSS1 10'-2' 12" 2 2 3 4 2' GRAY SILTY SAND,

ORGANIC MATTER.SS2 12'-4' 14" 3 4 6 6 LOOSE TQ MEDIUM
DENSE. (5M) (11-65)55::!'t-'-6' 15" 6 8 10 11 RUSTY BROWN SILTYSS~ 6'-E..7' 4" 63 10C /2" 7' FINE SAND, TRACE TSS~ 8'-8.2' 2" lOC /3" SOME GRAVEL. MEDIUDENSE. (SM) (6-65)

-10 TAN BROWN SILTY F-
SAND WITH MICA, ROC

12' FRAGMENTS (GNEISS)
COBBLES. VERY
DENSE. POSSIBLY
SAPROLITIC SOIL
(DECOMPOSED ROCK).Rt 11-;"-17' 10C 7- REC (8M AND GM) (6-65)

50~ RQt ROLLER B IT .=-ROM
8.2' TO TOP OF ROC

t-20

GNEISS. MEDIUM GRAY
MODERATELY HARD TO
HARD, MODERATELYR2 17'-24.5' 967. REC WEATHERED TO UN-49' RQI WEATHERED. DXIDATIO
ON JOINTS TO 26.5'
DUARTZITIC BANDS
FROM 12' TO 14';
26' TO 27.5'.

~30 FOLIATION AT 70
DEGREES TO SUB-

R:l 124,5'-32' toe 7.- R~( VERTICAL AND AT 50
93"' RQI DEGREES FROM 40' 1

55' AND 65' ,TO 71'
FRACTURED AND
OXIDIZED FROM 12'1
14.5' AND FROM 17'
TO 24.5',WITH
CLOSELY~40

Soil Engneer:
Driller: GUS SURl

DtiIing Inspector: Helper: STEVEN LUEDDEKE

I
I
I
I
I
I
I
I
I
I
I
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2 --JOB LOCAtION: SHffl OF 3

MOSHOLU GOLF COURSE WGI Warren lOCAhQN BRONX, NY
George Inc. tlOlE NO. MG-B12-'9'3

VAN CORTLANDT PARK N1323,064.12\H; aSIACONTRACT HED-543 HIIUHUIU'A(:": KXI'WKJ\TION OUSH Er624,562.82
L.99018 FOR: METCALF~EDDV-HAZEN AND SAWYER

OII'IH I I _ •• CASING 0\.11 OAlf DAlE. SIMI. 2-16-99 GROUND ELEVAIIQN 1';:'5.19
OIPIH .. All CI\SINC OUI DAlf DAlE. FNSI+ 2-17 99 GROUND wArER ElEVAllQN 186.39
CASING00 HW 1.0 -MlGHl OF .IAMMER 300-140 las. HAMMER FAll
SM1I'l.ER'002" 10 INSlOE LENGIH Of SAAtPlER 24 IN. C,6.SING 24 " SAMPLail0 n

DlAMOf\() BIT SIZE NQ

CASING ~!i
> BlOWS PER t. OENSIl'o'wC PROFILESAMPlf 0EP1HS i£'" OR REID 100N1IFCAf1ONBLOWS ~ ~ ~ ~ ON SAMPlER CHANGE

ElE'" fEU -c u CONSISL OF SOlI.PER FOOT '" z "'l!! 0·6 6·1:1 18· 2~ 1oI00SlVRE OEP1H
12· 18

1-0 .JOINTS.
R4 32'-42' 10(' ;.: REr

c,!"i. I::'r.lr

FOLIATION JOINTS
PREDOMINATE TO
14.5' , SUBHORIZONl
AL JOINTS
PREDOMINATE FROM

50 14.5' TO 27'.
-10 FROM 23.5'TO 24,2'

A 70-0EGREE
...'" 147'-52' lor ~ REf: FOLIATION JOINT,

q3....I::'nn OXIDIZED, SMOOTH,
OPEN WITH-TWO 5 TC
10-DEGREE JOINTS,
OPEIII,ROUGH. (3-65)
ROCK QUALITY IM-
PROVES BELOW 27',

60 UNWEATHERED,
1-20 MODERATELY CLOSE 1

WIDE JOINT SPACINc
I::'k ~?'-62' lot' "L R~(

<39~ I::'fJT AT 46.5', AN SO-DE
GREE FOLIATION
JOINT, SMOOTH,
TIGHT, CHLORITE.
AT 75.7', A 60-DE-

70 GREE FOLIATION
-30 JOINT, ROUGH, ope

R7 !;2' -71' qR~ PI=t" AND A 60-DEGREE
qR~ POI" JOINT ACROSS

FOLIATION, SMOOTH,
OPEN.
AT 76.9', A 60-DE-
GREE rtn.tATI ON
.JOINT, ROUGH,
TIGHT.

SO
~~

Soi~: OrlBBf; GUS SURI
Dilling In!pecIor: Helper; STEVEN LUEDDEKE



I 3 3--
$HEn BROfiDC, OfN"'y.----
LOC"'IION-"'MZ1"Gor-_":""IB~12>or-_"'9""''3''----
HOlE NO -Jrr;",.". .......--...,.....,..-.........._
UNE a StA. N:323, 064.12
Ol'~SET __ E_I_6_2_4-=-, _5_6_2 9_2__

JOB lOCAIION.

Warren
George Inc.WGIMOSHOLU GOLF COURSE

VAN CORTLANDT PARK
CONTRACT HED-543I liIfIJSlfRJo',\(:t: KXl'UlItATlnN

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER

I 2-11:.-99
2-17-99

GflOlJND ELEVAIlON 195. 19
GIlOU'ID WATER ELEVAIION 186_ 39

~,- 1'<:lIe

DlI'lIt 1\ _ ~1 C"SINC QUI UAIE

ml'lIl ~l .....L CASlNC CUI CA[f
DAI~. SIMI,
DAlE ANISH-

C'~ 0.0 H;::W..- 10 _

SAMPLER0.0 :2" 10
Dl"'II.IOND llll SJlE ...:N:...:..=Q _I 300-140WEIGHI Of HAMMER =-:;.--- L8S

INSIDl: LENGIH OF SAMPl.l:R 24 IN.

I w 1; BLOWS PER 6- DErr4Sft't PROm£:
~ ~ ON SAMPLER OR CI-lANGE~ 8 1-_...-_--.-_-..-_--1 CONSISt.
'" llt 0·6 6 ·12 12. 18 [8.24 MOISTURE DEPTH

I- 0 -+--~I-,=RB~rl!:"l~'--~91-.~5':----+-=q~:":;':I~R=I=~r:l---+-......--f----+-8~1-.';:5:-;'~A:-:T::--:7:i;'7:;-_ ';;5!";'-,~A~6~O~-';:D:-::E"--

80 1---t---+---- __ --I~86~,""T__'R""Q""m"......-_+_~_t____I GREE JO INT WITH
FOLIATION TREND,
SMOOTH r TISHT ,
CHLORITE.
AT 77.8', A 40-DE-
GREE JOINT WITH
FOLIATION TREND,
ROUGH, TIGHT.
AT 79.2'7 A 60-DE-
GREE JOINT WITH
FOLIATION TREND,
SMOOTH, CHLORITE,
EPIDOTE, TIGHT.
FROM 81' TO 81.5',
A SUBVERTICAL
FOLIATION JOINT 7

SMOOTH, TIGHT.
<1-65)

CASING

BlOWS
PER fOOT

fIELD IOENfU'TCAlION
OF SOIL

I
I
I 90

1-10+--- .......---I--------f--t--+---+--t---;

I
I

1o(Jr----+----I------_t_-+--+--t----t-----;20+---+--+----- __ +-_+-_-/-_-+_-1-_--1
I

END OF HOLE 81.5'

I
I 11(1\.'\---+---+-------1--+-+_+-_+---1

~30+-----+--_I_-------+--If_-+_--t---+-_1

I
I

120,,1----+---+ -+_-+_--t-_-+-_+-----l
~40...L..----l.---L -L_---.J__ L_.L_...L_--l .L-__ -'- _

I Offtlar: __ .:.:.G:.:U:..:S:........:SU::..::.R:....:..:.I_--=- _

STeVEN LUEDDEKEI
I
I



I JOB LOC,\IION. J. ~ --SBEfI . BRONX,OfNYWGI Warren lOCAIiONMOSHOLU GOLF COURSE
George Inc. HOLE NO

MG-B13-99VAN CORTLANDT PARK 1\1:323,264.15CONTRACT HED-543 UN:. & SlA E:b24,~8/.04lil1ISSUltVAt:j·; t:lCl'IAlKATION Offstt

L.99018
fOR: METCALr&EDDY-HAZEN AND SAWYER

l"ll Pili H _.. CASING 001 DArl- DAlE. StARl- 2-10-99 GROUIIIO ElEVAlION 195.97
\:*P"t .. lUI CI\SINC OUI DAlE [)AlE. fJIlISH· 2 11-9'3

GAOUI'lO WAfER nEVAfION 186.81
:Zll~ Lqq

.;_~ 00 HW II) WElGtll OJ HA.t.llMl;R 300-140
LBS. ~RfAU

SAJl.lPl!Il 0 0 2 II 24 24" d30"
NQ

10 II'ISlOE lENGIH OF SAMFUJl tN. CASING __ SAMPLE
OIA/IAOI'V Blr SUE

CASING >- lIlOWS Pal r; ~NSl1'fwe. we. PROFR.E-> '" SAMPlE DePlHS it~ 011 fIELD 100NTIFICAnONBlOWS
Q. III

ON SAMPlfIl::!: ::!:
£lEV • fEEt :t 0 CONSIST

CHANGt
0( ::. :iU Of SOlI.PER FOOl <n Z ... 0-0 6 -12 12·18 ~.IOIS IUllE DEPTHe. 18 - 24....0

v-- I (....J. UAI<Jl;
551 0'-2' 12' 4 4 3 2 2' BROWN SILTY SAND,

ORGANIC MATTER.5S 2'-4' 14' 7 ~ 6 7 LOOSE. (SM) (11-65)
RUSTY BROWN SILTYSS 4'-6' 4" 11 15 49 60 F"INE SAND, TRACE

7' F"INE TO MEDIUM
GRAVEL. MEDIUM
DENSE TO VERY
DENSE. (SM) (7-65)rIO

6NEISS. MEDIUM
Rl 7'-13' 10( 7- RE( GRAY, HARD.

98· RQI GENERALLY
UNWEATHERED.
OXIDATION ON JOINn
TO 42'.

1-20
FOLIATION AT 60
TO 80 DEGREES

R2 13'-23' gai: R~( F'ROM 7' TO 30'; AT
94i: RQI 20 TO 50 DEGREES

FROM 30' TO 40' AI\
50' TO 60';
AT 70 DEGREES TO
SUBVERT ICAL FROM
40' TO 50' AND

r-JO BELOW 60'.

R3 rz3'-33' 10e: 7- RE IN GENERAL,
B8' RQl MODERATELY CLOSE 1

WIDE FRACTURE
SPACINEl; MODERATE-
LY CLOSE TO CLOSE
FROM 40' TO 50'.
SUBHORIZONTAL

-40 JOINTS PREDOMINATE

Sol Enginee~ OtiIler: REYNOLDS BRIDGPAL

ofllng InSp&cIor: Helper: ALVRO LONDON

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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JOB tOCAllQl\I· SHU I ~ 01' 3

WGI Warren tOCAltON BRONX, NYMOSHOLU GOLF COURSE George Inc. HOt! NO HG-B13 99VAN CORTLANDT PARK
liNt 6. 51A N:323,264.15CONTRACT HED-543 NIIIJ."illIU"AC:E KXI'I.()RATIUN OFFSU E:624,587.04

L.'3'3018 FOlt METCALF&EODY-HAZEN AND SAWYER
D11'11I H _ II CASING OUI 0.0.1£ DAlE. StARI: 2-10-99 GROUNO asv....11QN 1'35.'37
01 PIli I[ All CASING OUI 0.0.1£ DAlE. FIN5It" 2-11-99

~ WAfER EJJ:\lATION 18€"Bl
211S19lf

C.~ 00 HW ID WEIGHI Of tlAMMEIl 300-140
lBS. ~Rfil.ll

SAMPlfR 0.0 2 Ii 24 .....4" r130"10 INSIDf. LEI\IGIH ()l' SAMPL£1l IN. CASING _.L__ SAMPLE
DIAMOND BII SIZE Nt! .

CASING > BlOWS PER 6" DENSlfV PROFILE
wQ: ~ffi.....w SAM'L£ OI'.PII-lS OR REID lDENllFlCATIONBLOWS e, ... Q. )-

ON SAMPLER::5 '::5 F£EI ~ 0 CONSISt CHANGE0( :::> EL£V 0( 0 Of' SOl\.Pm FCCI III Z <n ...
O·ll 0·12 12" 18 18·24 MOISfUIlE DEpTH

Q:~o

40
R4 133' -43' 10( X REC

95' RQ[
AT 1'3' , A 60-DESRE
FOLIATION JOINT,
OXIDIZED, ROUGH,
TIGHT. AT 28_5',SO A GO-DEGREE JOINT

-10 ACROSS THE.. FOLIATION,
OXIDIZED, ROUGH,

RS 43'-53' 10( X RE( TIGHT.
83- RQI AT 43',AT 60-DEGRE

JOINT WITH FOLIA-
TION TREND, ROUSH,
TIGHT, CHLORn:E
ALTERATION. AT 45'

60 A GO-OEGREE
-20 F"OLIATION JOINT,

ROUGH, IRREGULAR,
TIGHT. F"ROM 43' TOR6 153'-63' 10C: '1. REC 45' , ROCK IS

90 RQI JOINTED WITH JOINT
7" APART.
GOOD ROCK BELOW
45'. fROM 76' TO
77.5' , A SUB-

70 VERTICAL JOINT
~30 ACROSS F"OLIATION,

IRREGULAR, TI6HT,
ROUGH.

R7 163' -73' '39- REt (1-65)
95' RQI

SO
-40

Sol EngIneer. Driller: REYNOLDS BRIDGPAL
DrIing tnspec:lor; Helper; ALVRO LONDON

I
I
I
I
I'
I
I
I·'
I
I
I
I.
I



I

I

JOB IOCAllON.
03

"StlEEl
BRONX, OfNYWGI Warren lOCAtJOr.j.t10SHOLU GOLF" COURSE

George Inc. HOI.£ NO MG-B13-9"31VAN CORTLANDT PARK
l.iNf; ASIA N:323,264.15CONTRACT HED-543

SllllSl/lUo'I\C~: Io:XI'1.()llATIUN
OffSET E:624,S8J.04

L.99018
FOR; METCALr&EDDY-HAZEN AND SAWYER

DlI'ltl II - II CASING OUI l)AIE OA'E. S'MI, 2-10-99
GROUND ELEVAIION 195.97

UlPIH U '\II CASNJ OUt DAlE OAlF _ fINISH- 2 11-99
~ WAfER EU:VA1lOI'l 186.81

., I''''.0.C~O.O HW 10 WEIGHI OF IlAMMER 300-140
l8S. HAMMER FA1lSAMPlER 0.0 2" 10 INSIDE UNGIH Of SAMPlER 24
IN. CASING 24 II SAM1't.E,i30 "DIAMOND 811 SIZE NQ

>-
BlOWS Pm 6- DENSITY

CASING ... ",
"'''' PROFILEBlOWS ~~ SAMPlE DEPTHS it~

ON SAMl'lfR OR
CHANlX FIEJ.O IOfNnFICAtION.~ ~

{LEV / FEET :to
CONSIST.~~ < u OF SOlI.

~~I "'",
0-0 0·12 12·18 18·24 MOISr.JRE OEPltl'"1-0

80
R8 173'-83' 98' REC 83'8a, RQ[

END OF'HOLE 83'
"510

I- 10

10e
-20

l1C
1-30

12(

1-40

Soil ~
Oriller; REYNOLDS BRIDGPAL

Orling /nspec1or. ALVRO LONDONHerpel;

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I
I



I J06 lOCJ\IlCN:
SHU! 1

Of 3

WGI Warren lOCAl'ON BRONX, NYMOSHOLU GOLF COURSE George Inc. HOlE NO MG-814-99VAN CORTLANDT PARK
t.M a SIll.. N:323,43g.44CONTRACT HED-543 NUIIXlllljo'A(~F. r.xI'U)NA TIUN
OFFSEI E:624, 605. 98

L.99018 FOR: METCALF&EDDY-HAZEN AND SA~IYER
D11'1I1 II _ H CASING 001 DAlE DAlE. SIARr· 3-1-99 G/lOUNO ElEVA1lQN 190. 53
1)1 I'IU II "t I C>\SllIIC OUT DAr£ OAIf. FINISH. 3-3-99 GIlOUND WAfER ElEVAIION

CA:ilNC 0.0 HW 10 WElGHl Of HAMMER 300 l8S. HAMMER FAll.
SAMlUR 0.0 2" 1.0 lNSVI: LENGIH OF SAMI'l.fR IN. CASING __ SAMPlER
OIAMONDlllISllE NQ .

CASING ... a: >
l!l.OWS PEA6' DENSITY... I!: PROFilE

BlOWS l't l:! SAMPU DEPIHS l't~
ON SAMPlER OR FIElD IDENT1FlCAfION~~ :::! 0 CHANGE« ::;) ElEV • FEEl « u CONSlSf. OF SOlPER FOOl '" Z "',,-

0'6 <'1.1" 12· III MOISTURE DEPTHC!< 11l·24roO
0'- ANGLED BOREHOLE

DIRECTION: S 8 DE-GREES W
ANGLE: 60 DEGREES.
NOTE: ALL DEPTHS
SHOWN AS
"DOWN-HOLE" OR

S' NON-VERTICAL>
1-10

GNEISS. LIGHT TO
MEDIUM GRAY.
QUARTZl TIC FROM 15
TO 18.5', 58' TORl ~'-t!'\' q:.l. RF'f" 61' , 80' TO 86',

87· R£l1l 90.S' TO 91.5'
(BAND) ; BIOTITE
GNEISS FROM 74.5'
TO 80'.

t-20 FOLIATION VARIABLE
FROM 40 DEGREES TO
VERTICAL.
OXIDATION ~ JOINT
TO 32'.R') ·0::;:'-25' 91" RF'r

8:.1' Rm: FROM 15' TO 29' AN
35' TO 45', 20 TO
30 AND 60-DEGREE
JOIN;rS ACROSSr-;K) rOLIATION ARE PRE-
DOMINANT, ROUSH,
OXIDIZED, TIGHT.
AT 26.5', A 60-DE-
GREE FOLIATION

R:.I bo::;:,-:.I!"i' tor- "L RE:C JOINT, ROUGH, TIGHT
90' ROT CLOSELY JOINTED

FROM 23' TO 27.5';
MODERATELY JOINTED
FROM S' TO 23' ANDt-AO ')7 0::;:'Tn qR.O::;:P

Soil EngIneer.
0IiIIer: GREG MARNEY

0rIIIng InsPecI<r. Helpet, GREG WILLIAMS

I
I
I
I
I
I
I
I
I
I
I
I
I
I'
I
I
I
I
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JL."'8 LOCAIION. SHU I ~ OF ~

WGI Warren ~OCAllON BRONX', NY
MOSHaLU GOLF COURSE George Inc. HOlE NO MG-B14-9'3
VAN CORTLANDT PARK

WASIA R: 323, 436. 44
CONTRACT HED-543 :-IlIl""UKY,,(:Io; RXI'IA)ltATIUN OFFS(( E:624,60S.'38

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER

OIPln H _ n CA5INC OUI DAll OAIE. SIMI, 3-1-9'3 ~EUVA~ 190.53
01 Pllt FI All CASING QUI DAlE DAlE. fINISH 3 3 9'3 GROIJIlO WAtER ELEvATION

CASlNl~ "0 HW 10 WEIGH' 01' HAMMf.~ 300 l8S. HAMME~ FAU.

SAMPlER 0.0 2" 10. INSIOf LENGIIi Of SAMPlER IN. CASING __ SAMPt.E1l
DIAMOND en SIZE NQ

CASllIlG ... Qo ... 11< SlOWS PER O' DENSlJY PROfilE0::::: SAM'Lf DEPIHS ......
011 fIELD IlXN11flCA1IONCL >8lOWS i~ :::l: 0 ON SAMPlER

CONSISI. CHANGEHEV / FEEl
~ 0 QI' SOIlPER FOOT ~ O·b 0·12 12·18 18·24 ,.tOlSTURE DEPTH

~o
AT 30.1', 32',40 32.8', 43' AND
46.3', 50-DEGREE
FOLIATION JOINTS,

R4 ~5' -45' 10e 7- REC ROUGH, OXIDIZED,
qq" RQI: TIGHT"

AT 31.25', A 20-D£
GREE JOINT ACROSS50 FOLIATION, ROUGH,

t- 10 TIGHT.
AT 45.25', A SUB-
VERTICAL .JOINT
ACROSS FOLIATION,
IRREGULAR, ROUGH,R5 45'-55' 96~ REC CARBONATE COATING,

7f.."l RGiD OPEN.
AT 48.7', A 50-DE-
GREE JOINT ACROSS

60 FOLIATION, SMOOTH,
r-20 TIGHT, EPIDOTE,

CARBONATE COATING.
FROM 54.5'TO 55.5'
TWO FOLIATION
JOINTS, SMOOTH,

REo 55'-65' .98~ REC TIGHT •
95· RQt AT 58.8', A 40-DE-

GREE JOINT ACROSS
FOLATION, SMOOTH,

70 TIGHT.
~JO FROM 68'TO 68.2',

SOFT, FRIABLE,
ALONG A 40-DEGREE
JOINT ACROSS
FOLIATION OPEN.

R7 6.5'-75' roc 7- REC CLOSELY JOINTED
82:· RIU FROM 98.5' TO 1031

80
r-40

SolI~ OflRet: GREG MARNEY

OIlIng Inspector: He/pef; GREG WILLIAMS
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,JVU L'J'-I "1V'''.
~Im ,;j

Of :.:I
Warren BRONX, NY .WGI LOCAI!ONMOSHOLU GOLF COURSE George Inc. HOlE NO MG-Bl4-99VAN CORTLANDT PARK

Ufo!t .. SIA. N:323,436.44CONTRACT HED-S43 SUUSUllfA(:": f.XI·WltATION
OF~SEI E:624,605.98

L.990lS FOR: METCALF&EDDY-HAZEN AND SAWYER
011'''1 .. _ ~"I CASlNC 001 DAlE DAlE. SIAm: 3-1-99 GROlKl ElEVA1lON 190.53
Oll'IIi ., All C,\SroIC QUI OAIE DAlE. fINISH 3-3-99 GROIJNO WAIEIl EUVAnoN

C~OD HW '(\ WEIGMI a HAMMJ;R 300 l8S. HAMMER FAlL
SAl\IPlIR 002" 10 INSIDEUNGIH Of SAMI'UIl IN. CASING __ SAMPLER
01AM0N0 811 SIlE NQ

CASING >
BLOWS PER 6" DENSlfY~ffi we. PROFIleSAMPU DEPTHS ~ w

011 fIELD lOENflFlCAllONBlOWS ~ ~ e, >
ON 5AMPt.m CHANGEHEll .. FEEr ::eo

CONSISl.~~ <u OF SOILPlill fOOl "'w o 6 6 "12 12·18 18 24 MOlSllJRE O1:PIHe.c
80

AT 92.' AND 93.5',
TWO FOLIATION
JOINTS AT 60 DE-~R 17"'1' -R"'I' qq- (;!,l="f BREES,CHLORITIC AL·

Q7· Rr.m TERATION, TIGHT.
AT 103', A 70-DE-
GREE FOLIATION'90 JOINT, SMOOTH.

1-10 TIGHT.
AT 104.5', A SUB-
VERTICAL JOINT WITI
FOLIATION TREND,
IRREGULAR, ROUGH,Rq R!'l'-q!'l' 10f 'Y.. Rl="f OPEN, CARBONATEtOf 'Y.. I:lI:IT COATING. (2-65)

roc
~20

01(' a",:, -105' 10r 7- RE'( 105''70- RI3T

END OF" HOLE lOS'11('
f-30

12(1
~40

5Qi Engnee~
Dtlller: GREG MARNEY

DflIlng InlPeclor.
Helper: GREG WILLIAMS



I
I
I
I
I

J. ::I -_.JOB tOCAllON.
SIIEl r BRONX,OFNY'"WGI Warren lOCAl1QNMQSHOLU GOLF COURSE

George Inc. HOU NO MG-B15-99VAN CORTLANDT PARK
LN aSIA Ns 322, 903.09CONTRACT HED 543 Hllll.."ll1R"'''<:t-: ....xI'I.URATIUN
OFfSEl £:624,644.07

L. 99018
FOI?: METCALF&EDDV-HAZEN & SAWYER

I'll 1'111 11 _ II CASNG 01.11 DAft OA~. SIAIU. 2-10-99 GIlOUND mVAIION 195. 56
OII'I~1 fI All CASINC 001 OAT(: DAIL FINISH' 2-11-99

GI'lOI.IIlD WAIER illVArJON 187. Iq-

C~0D HW 10 WEICH' OF HAMMER 300-140
lBS. HAMMER FALL

SAMPlER 0 D.2 II 10 INSIDE lfNG IH Of SAMPlER 24 IN. CASING 24 It SAMPlE~O"
OIAA1OtolO 8IT SIl£ NQ

CASING >
BlOWS PER b' DENSIIV... ~ ~ei PROFILE;(.ll!I SAMPlE OEP'HS lL > 0lIl SAMPlER OR fIELD IDENllFICAfTONBLOWS

~ ~ HE\' • FEEl ~o
CONSIST CHANGE

~f:! OF- SOILpm FOOl
o b 0·12 18·24 MQlsrum: OEPIHg, 12· 18-.:I

o - - (4"). RUST"SSt 10'-2' 18' 3 2 2 2 BROWN SILTY SAND,
ORGANIC MATTER FRatSS~12' -4' 18" 3 4 :3 4 4' 0' TO 2' (11-65)•
LOOSE FROM 2'TO 4'.SS 4'-6' 18" 7 12 12 15 (8M) (7-65)

SS· 6'-6.7' 6" 19 10( /1 ' RUSTY BROWN SILTY
SAND, TRACE GRAVEL
TO 9', WITH ROCK

t-l0 55!IB'-10' 12' 12 38 10C /2' WASH FRAGMENTS BELOW 9'.
11' MED IUM DENSE TO

DENSE. (SM)(6-65)
GNEISS. MEDIUM
GRAY, MODERATELY
HARD TO HARD.
QUARTZITIC BANDS.
SLIGHTLY WEATHERED
FROM U' TO 19~.

t-20 OXIDATION ON JOINT!Rl 11'-21' 99' RE( TO 17.5'. F"OLIATIOr77· RQI AT 70 DEGREES TO
SUBVERTICAL FROM
11'TO 21' AND BELOt
69' ; AT 45 DEGREES
FROM 33' TO 40~;
INDISTINCT FROM 21'
TO 33', 40' TO 69~.

~3{l CLOSE TO MODERATEL'R2 121'-31' 99' REC CLOSE JOINT SPACINI
92' RQI FROM 11' TO 19'.

SOME OXIDATION ON
FOLIATION AND SUB-
HORIZONTAL JOINTS.
SHEARING ALONG A
SUBHORIZONTAL JOIN"
FROM 12.5' TO 13'
WITH CHLORITE AND

1-40 HEMATITE STAINING
Soil Enginer.

DrlRer: GUS SURI
o.&lg In5pector:

Helpet: STEVEN LUEDDEKE

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



I JOB IOCJ\lION. - w$MEU BRONX",oFmWGI Warren IOCAJIQNMOSHQLU GOLF COURSE
George Inc. HOLE NO

MG-BI5=Y9VAN CORTLANDT PARK ":322,'303.09CONTRACT HED ~43 La.IE a stA. £1624,644.0}NtlUSUKJo'Ac:t: ~:XI·I.URATI(JN
OFfSEJ

L.99018
fOR; METCALF&EDDV-HAZEN & SAWYER

011'111 H _ H CASING OUI DAlE DAlE. SIARI' 2-10-99
G/lOUND ElEVATiON 195.56

D1PIII H "'I CASiNG OUt DAIl DATE, ftNlSl-l' 2 11 Y9
G/lOUNO WATER REVAI1QIII IS1.1r

CASING 0.0 HW 10 WEIGHI Of HAMMEll 300-140 lOS HAMMER FALL
~lPUll 0.0 2" II) INSIDJ: ltNG1H OF SAMPl.ER 24

IN. CASING 24 ,. SAMP\.Etf0 II

DIAMONO lilT SIZE NQ .
CASING >-

BlOWS PER 6- DENSITV PllOFll.E
we: ..,e.J ... SM1PU: 0£PtHS .... ..,

OR flEU) IOENlIACAllONBLOWS "- ... "- > ON SAMPl.£R CHANGE:::iE :::iE ::r 0
CONSISJ.~ 2 asv 'feU « u Of SQQ.PfR FOOl "'w 0·" " ·12 12· 18 18 - 24 MOISTUIlE DEP'He:fooll

R3 31'-41 ' 99' REC ANU t' J. iran l;URE40 93' RQ[ SURFACE. F"ROM 13'
TO 14t, A 75-DEGREEJOINT J;\CROSS
FOLIATION,
OXIDIZED. (2-65>

MODERATEL Y CLOSE TI50 WIOE JOINT SPACING
~IO BELOW IS' •

R4 41' -51' 99' REC
99' RQI IN GENERAL, THEROCK IS VERY GOODBELOW 19' • (1-65)

60

-20
R5 51'-61' 99' REC

'98' RGI[

70
","30

R6 IE.l ' -71' 99' REC
98' RQI

80
~40

SOIl Engineer; Driller: GUS SURI
DIiIlng ln$p(lCtot: Helper, STEVEN LUEDDEKE

I
I
I
I
I
I
I
I
I
I
I
I·
I·
I
I
I
I
I



I
I
I
I

JC5 lOCATION. S!1E(I '" OF ~

WGI Warren ~OCAIIOIl BRONX, NYMOSHOLU GOLF COURSE George Inc. HOlE NO MG-B15-99VAN CORTLANDT PARK
~6S1A N:322,903.09CONTRACT HED 543 811 n....ua ...AC:I-; HXI'I.OKA1"UN OFFSET

£:624,644.01

L.9901B
fOR: METCALF~EDDY-HAZEN &- SAWYER

011'11. .. - tI CASING OUI OATE. DAlE, SIMI. 2-10-99
GIlOUND HEVAfION 195.56

OIPIH tI All CASINC 0Il1 OAlt DAlE. FIN&! 2-11 99
GROUND WAfsa EleVATION 181.14'"""

AII~I~HW II) WOGHI OF HAMMER 300-140 las. HAMMal FAllC.~ 00 ;211
24 24" (fO"SAAlPlEfl 0.0 NQ 1.0 INSlDE lENGfH Of SAMPlER II'l CASING __ SAMPU

DIAMOND ell SIZE

;>
IlI.OWS fIERO' DENSlrY PROl'lLE

CASING ... e ",e.... ... SAMPLE DEPIHS ......
OR FIElD IOEN1I1'ICAT1ON

...... ... >
ON SAMIlUR CHANGEBLOWS ~ :!: ~O

CONSISl.~il ElE'" . FEET <u Of SOl\.PER FOOT "' ... 0'0 0·12 12.18 IS·24 MOISTURE DEPTHC!:-0
R7 I7P-81' 99~ RE( S'

80 98' RQ[
END OF HOl..E81'

90
I-ID

10C
1-20

11e
30

12C
I-~O

SOl Sr>glneef: OrlTler: GUS SURl

0f0lIing Inspector:
HlllPIIH: STEVEN LUEDDEKE

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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JOB lOCAIlON.

MOSHOLU GOL~ COURSE
VAN CORTLANDT PARK
CONTRACT HED-543

WGI Warren
George Inc.

2-8-99

METCALF&EDDY-HAZEN AND SAWYER

Stlnl J. OF ~-
BRONX",N:Vy---

lOCAlION1MU:G;='Bl:rT11 Sl:::-_=agl'C:g -_
HOlE NO -,NQ1:~3~.,..""3~,......1 "I:5~1-,....0-
1M 6: SlA E: 624, 674. 92OffSH _MlIIISlJlU'Al~~: Io:XI'I,{UtATIUN

GROlIND E1£VAIlON 1'34.87
GROUNO WAll:R ELEVAIlON 183.19

'}

L.99018
FOR:

300-140WEIGHI or HAMMER ........ .,...... LBS.24lNSIOE LENGIH Of SAMPUIl IN.

HAMMER FAll

CASiNG 24:" SAMP\.Erf_O_"__

Rao IOENTlflCAnON

Of sou.

DI"IH tI _ ~I CASING 001 DAlE' _

01 l'IH .. ~l CASINC OUI DAlE.
DAlE. SIARI'
DAlE. FNSH'

2 9-99

PRORLE

CHANGE
DEPlH

~ 0+--+----1------+--+--+--+--01--+---1-'"" vO:=-+T Il~U~-t:lmTulT1I.LL.r-~lb""·,--J. -UrmlAt<""t<

2' BROWN SILTY SAND,
ORGANIC MATTER.
LOOSE. (8M) (l1-ISS':J

SAMPlEOEPlHS
ElEv • FEEt

... ~ BlOWS PER b- DENSITY
~ ~ ON SAMPLER Oil~§1'---.,...--,.---,---; CONSISI

c: o· (J b ·12 [2· 18 18.24 MOISTURE

RUSTY BROWN SILTY
SAND, TRACE GRAVEL
TO 4', SOME GRAVEL

8' FROM 4' TO 8'.
MEDIUM DENSE TO
DENSE. (SM) (6-65)

9.5' YELLOW BROWN SILT)
F-M SAND WITH MICt
ROCK FRAGMENTS.
VERY DENSE.
POSSIBLE SAPROLITI
SOILCDECOMPOSED
ROCK).(SM AND aM)
(6-65/5-65)

GNE~SS. ~EDIUM GR~
MODERATELY HARD TC
HARD. FOLIATION Al
70 DEGREESTO SUB-
VERTICAL.

MODERATELY
WEATHERED TO 15.5'
WITH SOME DXIDATI(
ON FOLIATION AND
SUBHORIZONTAL
JOINTS. PITTED COF
SURFACE rROM 11' i
25'. (3-65)

~40 ..l-..-_...L.-_--IL.....- ....L.4,i;q~Ui··l....&:5J;1:;'r:nilJL._...L_.....L_--L __ --1__ ---l _

CASING
BLOWS

PER FOOl

c:c:: 10'-2' t?' ? :3 :3 4

SS":12' -4' 14' 4 7 8 13

55::14'-IS' '\.0' 9 11 27 10~
_L"l'

5S~ 16' -8' 10' S 17 21 24
!=;~~ Is'-8,3' 3" lOC /4'

~IO

Rl 10'-20' 90· REC~20 T----+-!..>.&..TL:::...---"'''''----+--:~~=_:r_-_+-_+-_1
60 RQ[

99~ R~(

DrlllElf: __ .:..;R;,:;E...;.Y.:....N_O...;.LD_S_B_R_I_D_G_P_A_L _

ALVRO LONDON



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

...
.!Vb lUI... ," .......... SHEEI ~ or :l

WGI Warren lOC,."O ... BRONX. NYMOSHOLU GOLF COURSE George Inc. HOU NO MG B16-99VAN CORTLANDT PARK
UNl\ &. 51,. N:323,151.70CONTRACT HED-543 SIllJ:-;l/KIo'j\(:~ KXI'l.UltATIUN OffseT E:624, 674. '92

L.99018 fOR: METCALF&EDDY-HAZEN AND SAWYER
011'111 H _ U CASIIIIG CUI DAlf DAre. SIAAI, 2-8-99 GROUND EL£\I AflON 194.87
mPln II AU CASIIIC OUI [)All DAlE. FINISH: 2-9-99 GROIJIIO WA!ER E!.£VAtION 1B3.19

-:11101H<J
C~ 00 HW II) WElGHl Of IlAMMER 300-140 lBS. t-IAfIMIIl:R FAll
SAMPlER OJ) 2" 10 INSIOE LENGIH OF SAMPl.ER 24 IN. CASiNG 24" SAMPLEIi30 "
DIAMOND 81r SIZE NQ .

CASING w Q: >-
IllOWS PER 6" DENSIrvw Q: PRORLE....... SAMPlE OEPlMS it!!: OR FIElD IDB\IflFICAIlONIllOWS a. ID
ON SAMI'lER:li :li ElEV , FEet :liO CONSIST. CHANGE5 ~ 5~ OF SOlI.PER FOOT o 6 6 ·12 12 - 18 18·24 MOlSIUIlE OEPIHt:;

1-0

40

50
~IO R4 140'-50r qq' RE(

qq. ~or
ROCK QUALITY
IMPROVES BELOW
15.5'. MODERATELY
CLOSE TO WIDE JOIN
SPACING. A FEW SUB
HORIZONTAL JOINTS
ACROSS FOLIATION.60 GOOD ROCK.

~20 DC:;: ~""'-F..O' qq~ R~[" (1-65)
q7' DOT

70
-30 CIt:. I~I'I' _"7 ...., qq' R~r

97" RIJI

80 R7 I7nr -R,..., qQ' Dl=r

1-40 a?' DMT Rn' C'Mn nt" ~m 1= Rl'I ,

soa Engineer. orm... : REYNOLI>S BRIDGPAL
DriIhg lNpecfor: Halper: ALVRO LONDON



I
I
I
I
I
I
I
I

.1011 LO<.:AlIUN.

L. '3'3018

Warren
George Inc.

SH{[ I __ .::....L __ Of =-'..:1::.....- __ •

LOCAICN BRaN xJ. NY
HOLEflIO MG B 11 g~
LlNI: • SIll. N:323, 420. 47
OffSEI E: 624, J08" 49

WGI
HtJBSlIlUo'A(:K J.:XI'I.U1tATION

MOSHOLU GOLF COURSE
VAN CORTLANDT PARK
CONTRACT HEO-S43

fOR: METCALF&EDDY-HAZEN AND SAWYER
011'111 II _ H CASING OUI DAlE

01 PIH H All CI\SING OUI DAlE.

93" RIJ[

C"'SNG OoH ~_W ID _

SAMPLER 0.0.2" ID. _
0lMI0ND 811 S12E _N..;,Q..;;.... _

CASING

BLOWS

PEQ FOOl

DAlE. SIAPI 2-25-99
3-2-99DAlE. Fl!IIJSH· _-=----=---=-=-_

G/lOIJNO ElEVAIION 192" 33
GIlOUNO WATER ELEVAIION 185.54

·1J~,qq

FIELD 100NTIflCAIION

os SOl.

wElGHl Of HAMMER __ 3:;.0.;:.0_-.,..-.,.1_4...:..0 LBS. HAMMER FALL

INSIDE LtNGIH Of SAMI'UR 24 IN. CASING 24" SAMPLEIi3_0_" _

1:1'1 .1-,-1 .1' g7" REf

)-ii! 5 BLOWS PEQ 6- DENSllY PROFll..E

!§ ON fNoAPlER C~~Sl CHANGE
cO· 0 II ·12 12·18 18. 2~ MO!SIUIl'E DEPtH

.- Q +---+--+-------I--4-......:-1- .......-I-.:-..:.+-=-~--~h,."....-h~~_=::=~~~~_0'- DARK BROWN SILTY
2' F'-M SAND AND DARK

SILTV SAND WITH
StLT, ORGANIC
MATTER.(SM) (11-6~

SAMPlE OEPIHS
EUV / FEET

~!=:1ln'-2' 18' 9 10 27 54
Fo" Fod 10( IS'

4' DARK GRAY SILTY
F'-C SAND, MICA,
COBBLES, ROCK
FRAGMENTS. VERY
DENSE. POSSIBLE
SAPROLITIC SOIL.
eSM AND 8M) (6-65)

10+---1---+--------1---4--....+---+---+---1

~20 +'---+---+-------+---1--4--+-4----1

I
I,
I
I
I
I
I'
I
I
I
I

77" ROI

10( 1. REf

Sol ervr-: _

-30+--+--+-------l---I--.+--4---4---I

OXIDATION ON JOIN-
1-40 ...L..--...l---..L-- 1-_L----IL----1_---l._-l__ -l.__ --l.....JTLJ.L.0.....l1U;: Rl.:,' _

ge~ RFf

GNEISS. MEDIUM
GRAY, MODERATELY
HARD TO HARD,
QUARTZITIC F'ROM 42
TO 52'. FAINTLY
WEATHERED TO UN-
WEATHERED.
FOLIATION VARIES
FROM 75 TO 85
DEGREES F'ROM 4"
TO 10'; 50 DEGREES
F"ROM 10' TO 14';
30 TO 60 DEGREES
F'ROM 14' TO 19';
40 DEGREES FROM 1~
TO 24'; 30 TO 70
DEGREES ~ROM 26'TC
42'; 50 TO 80
DEGREES FROM 52' 1
70.5' ;
INDISTINCT
FOLIATION ~ROM 42'
TO 52' AND BELOW
70.5' •

REYNOLDS BRIDGPALDriller: __ =-=....:....:..=::.::...::.:........;,;,.. _

Helpef: ALVRO LONDON



I Jot> IOCAllON ,,:. 3 -9lE£I BRONX,OfNVWGI Warren lOCA11ONMOSHOLU GOLF COURSE George Inc. HOI.( NO MG 917 99VAN CORTLANDT PARK
1M" $1A

N:3Z3,420.4JCONTRACT HED-543 S\llt.'U.IIU·M~l': V,X\'\.llItl\T1UN OFFSfI
E: 624, JOS. 49

L.99018 FOR: METCALF&EDDV-HAZEN AND SAWYER
1\11'114 II _ r I CASING QUI DAIf DAlE. SiAm: 2-25-99 GRO!Jl'(l ElE'/AIlON 1'92•33
OtPIH H ·\11 CASING 001 ()AlE OAIt. FINSH. 3-2-99 GOOUND WAItIl ELEVAlION 185.54

CASING 00 HW 10 WElCHl Of HAMMER 300-140 l8S. HAMMeR F,>,u
SAMPLEII 0 D. 2 II II) INSIDE lENGIHOf SAMPlER 24

IN. CASING 24 II SAMPlE.fl0"
OIAMONO 811 SIlE NO

CASING w'" >
BlOWS ~1l6' DENSITY... w SAMPlE Da'IHS 6! ~ PROI'Il.E

D. II> OR FIE\D IDENIIFlCA!lONBLOWS :;l; ::!: ~ ~ ON SAMPlEP CHANGE
PEI2 roor :ii £lEV 'FEEl :i ~ CONSIST. OF SOil

0·6 6 ·12 18 - 2.11 MOISTURE DEPtH
Cl< 12 - 18~O

40 MODERATELY CLOSE T(
CLOSE JOINT SPACINE

R4 ~4' -44' 98' REC F"ROM 4' TO 19' WIn
95· RQI SEVERAL OPEN

JOINTS, OXIDIZED,
MOSTLY ROUGH. CLOSE
TO WIDE JOINTSO SPACING BELOW 19'.

-10
F"ROM 10' TO 12.25',
IRREGULAR F"OLIATIO~
JOINT AT 75 DEGREE~

RS 44'-54' lOC % REC TO VERTICAL TO 50
98') RQ[ DEGREES, OXIDIZED,

OPEN, ROUGH. AT
15.3', A GO-DEGREE
JOINT ACROSS60 FOLIATION, OXIDIZED,

,..20 ALTERED IN CHLORITI
AND COATED ·WITH
CARBONATE, SMOOTH.
(2-65) ROCK CLASS

~l=. l"'4'-64' 99' REC FROM 4' TO 19'.
99· RQ

AT 19' TO 20.1',
TWO FOLIATION
JOINTS AT 40 DE-70 GREES, SMOOTH,

f-30 TIGHT. AT 24.2',
24. '9' , 40 AND 60-
DEGREE JOINTS,
SMOOTH, TIGHT, WITI

R7 f:.4'-74' 10C r.. REf 74' EPIDOTE ALTERATION
97" RQ AND CARBONATE

COATING.
AT 39.7', A 20-
DEGREE JOINT ACROS

80 FOLIATION, SMOOTH,
1-.110 TIGHT. WITH

Soi~ Ofiller: REYNOLDS BRIDGPAL

Orllling t\$P8CIOr: Helper: ALVRO LONDON

~I
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I

JOB lOCMlON' SlUI ,;$
Of ~

WGI Warren lOCAl1()N BRONX NY
MOSHOLU GOLr COURSE George Inc, HOLE NO MG-Bl;-99
VAN CORTLANDT PARK

LINE " 51A
N:32g,420.47

CONTRACT HED-543 HllIl."mItYACVo VoJl.I'I,lIltl\TtHI'I OFfSH E;624,70a.49'
L. 99018 FOil: METCALr&EDOY-HAZEN AND SAWYER

DII'1I1 II _ H CASING 001 UArE DAlE. SIAnI: 2-25-99 GROUND m'/0611QN 192.33
DIPIH H. ALL CASIfIlC OUI OAI~ DAlE. fHSH: 3-2-99 GllOUNO WI'.\ElI B.E\l1'.l\0M 185.54

:"i12.41~

CASING 00 HW to WEIGHt OF HAMIYlErl 300-140 LBS HAMMEll FAll

2" 1.0 INSIDE UNGIH OF SAMl'LER 24 IN. CASING 24" SAMP\.£R30"SA/IlPUA 0.0.

DIAMOND all SIZE NCl

C.<>.SING >- 81.OWS PErl 6' DENSITY PROfILEwI:!< w Q:....... SAMPlE OEPlHS ... w
OR FIElD lDENTiRCAIJONBlOWS ...... ... > ON SAMPl.ER::!' ,;

£lEV. ' FEET ~ 0 CQNSlSI CHANGE
~~ ~u Of 5011ptR soor ~ 0'0 0·12 I~· 13 18· ~d ,.lQlstUP.E DEPTH

1-1) CHLORITE AND
EPIDOTE ALTERATlON
AT 43', A 10-DEGRE
.JOINT,SMOOTH, OPEN
AT 51.3', A 50-
DEGREE JOINT,
SMOOTH, TIGHT, WIT
CARBONATE COATING.
AT 53', A lO-DEGRE

f-IO .JOINT, SMOOTH,
TIGHT, WITH
CARBONATE COATING.
AT 67', A 50-DEGRE
FOLIATION JOINT,
SMOOTH, TIGHT.

ROCK BELOW 19' IS
GENERALLY GOOD,
MASSIVE- (1-65)

~20

END OF HOLE 74'

ORIENTED CORE FRO~
i s: TO 74'.
WATER PRESSURE
TESTS IN ROCK FRa~
5' TO 74'.
PIEZOMETER IN-

.-30 STALLED AT·58.S' •

-.110

SolI &lglneeI; D/lIIer: REYNOLDS BRIDGPAL

DrIIng Inspector. Helpel; ALVRO LONDON

I
I

I
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I JOB lOC ..\11QN

WGI Warren
George Inc.

SlUT ~ Of >:j"

lOCAIION--r;BIl'Ro;:0::'1N ....X"ri,;"....,N:V::_-_-_-_ --MG-BIB-99
HOlE NO -""1\T0'':P':;''''-"1:'R'i"'J'''"-=:r--I.N" SIA N: ;:122, 69:3.64E:624,142.1SOfFSU ..:..... _I

MOSHOLU GOLF" COURSE
VAN CORTLANDT PARK
CONTRACT HED-543 SI1USlJltllll.C:1o: KXI'I.U1tATION

I
L.":1'3018 fOR: METCALF"&EDDY-HAZEN AND SAWYER

DAlE. STARI; 2-260-99
OAIf fINISH: _3_-_2_-_'3_9__

GROUND E!.EVAlION 1'34. 72
GOOlM) WA!fR asv .....TIOtl 1 85. 86

,.,I '....,ucr-

Dl Pili H _ II CAS!I'lC 001 OAI£

OlPIH II ALL CASU'G OUT DAlE

I IiAMIVlffi FAll

CASING 24" SAMPI.(~_O_" _
c.~ co H,...W",...- II) _

s.u-1PI.ER 0.1:12" I0
DIAMOND 81T SIl£ NQ

300-140WEIGtII OF HAMMt~ "'-' l8$.24INSIDElENGlH OF SAMPlER IN.

I w li BlOWS PEIl t:i DENSITY PROFilE
~ ~ ON $AA.1PLER OR CHANGE~ 8 1--.,---.----r---1 CONSlSl.

~ u- Q 6 ·12 12. 18 18.24 MOISTURE OEPlti

""0 ;----+--t-------t--+--+--+---1---1--~f--::::O":', ----I~D";:'AO::::R~K,..-.;:;B:;::R~O~WNr-=S:":I"I""'o:L-T:r':""Y-
SS1b' -2' 12" 3 3 4 4 FINE SAND, ORGANIC

MATTER. LOOSE.
9" 4 5 6 6 (SM) (11-65)

BROWN TO YELLOW
BROWN SILTY F"-M
SAND. MEDIUM DENSE
(SM> (7-65>

I
I
I
I
I

CASING

BlOWS

!'fA FOOl

SAMPlE DEPTHS

(lEv' fUI
RHO IOENllflCAlION

Of sea.

3'
SS~I2'-4'

SS34'-6o'

SS<l~'-a'

7" 3 3 4 9 6'

3" 15 19 23 35
BROWN SIL..TY F"-M
SAND WITH SOME
GRAVEL. DENSE_
(SM) (6-65)

15'
GNEISS. MEDIUM
GRAY, HARD.
QUARTZITIC BANDS
F"ROM 69.5' TO
75.5'. SLIGHTLY
WEATHERED TO UN-
WEATHERED.
F"OLIATION AT 70-
DEGREE TO SUB-
VERTICAL FROM 15'
TO 40',70'TO 80';
AT 30 TO 50 DEGREE
FROM 40' TO 70'.

-10+-__ +-..:=S=S:5FB_' ---",-10:;;.,' -+..:::6'- .. -+-9~-+-1:!l.;1~~2~7:.._.J_...::3:..::1'_1

I -20 +-__ +_R~1-¥,-1.::t:5_· _-i!::::!.2IO_' ~'9~5~·~R~E~C_-+_-+_-l
60" RQE

f-30 -r-_-;-- ........R'2-1""?.......O:. _-~~n_:'__ -II-~ 1~nc.I-~'Y-·,=r..Ll:lloRE~C_-+_-l
63'1: RQI:

OXIDATION ON JOINT
TO 26.3'. CLOSE TO
MODERATELY CLOSE
JOINT SPACING.
NUMEROUS SUB-
HORIZONTAL JOINTS
ACROSS F"OLIATON,
MOSTLY ROUGH. BELO
40', 40 TO 80 DE-

'39'l. REC GREE JO I NTS (FOLl A
f-40 -'-- __ ..l-_--1.. -----ILs;w.A~··.6L_JRl:UWtml.4__...1...._...1...._...L_ __ ...1.... __ ..L_!T!..JI~tO~NI):.........!:Au.:N!.!:D~A!.l=C~RIO!_'=S~S"__

I
I
I'
I

R~ t":ln' -40'

Soil ~ _

I
I
I

OriIIer: __ J_A_K_E_H_A_R_R_I_S _

He\pef: . DAVE HARRIS



I JUtl LUl-1\ 1!UN. SHEEl L- or ;::

WGI Warren lOCATION BRONX, NY
MOSHOLU GOLF COURSE George Inc. tlOlE NO MG-B1B-99
VAN CORTLANDT PARK N:322,S93.B4lJIIl a. SIACONTRACT HED-543 MlJlI:-l\lItlo'l\(:R IlXI'I,l.JItATION OFFSEI E:624,742.1S

L. 99018 fOR: METCALF&EDDY-HAZEN AND SAWYER

011'111 II _ II CASING QUI OI\,IE DAf(. SIAIlI; 2-26-99 GROUND El£VAllON 1'34.72
OIl'IH II. AU CASING our DA.IE DAre, FINISH: 3 2-'39 GQOUNO WAIEQ ELEVA110N 185.86

~
CASING 00 HW 10. weOIl 01 HAMlYEIl 300-140 LBS_ HAMMEll FAll

SAMPLEIl 0.0 2" 1.0 ~ LENGIH OF SAMPlEIl 24 IN. CASING 24 .. SAMPLE~O "

OIAMONO BIT SIZE NQ

CASING wI:!!:
e-

DENSIrV... II< BlOWS PEQ 6' PROFILEitlill SAMPI.E DEPIHS It. w OR flELO IIXNTlACA11QNBlOWS ":!: :E ":!: > ON SAMPlfR CHANG(
0{ => arv ! FEEl 0{ a CONSIS1. OF son.PEIl FOOl '" Z '" M MOlS1lJ~ DEI'IH

0: o (I (I -12 12·16 16·24
~Il FOLIATION) PRE-
40 DOMINATE ABOVE 40'

FROM 15' TO 18' ,
WEATHERED SUB-
VERTICAL FOLIATION
JOINTS, SLIGHTLY
OXIDIZED, ROUGH,
OPEN.

50
-10 R4 ~O'-50' 98'- REC AT 25.6', A 50-

66~ RfJn DEGREE JOINT WITH
FOLIATION TREND,
SMOOTH, OPEN,
ALTERATION IN
CHLORIDE, CARBONATI
COATING. AT 42.1',
45.7', 49.6' ,
59.9' (OPEN) 60.1',

60 40 TO SO-DEGREE
1-20 R5 ~O'-kO' 10(') % RFr: FOLIATION JOINTS,

85i! RQI': SMOOTH, TIGHT
ALTERATION IN
CHLORITE. AT 68.3'
A 5Q-DEGREE
FOLIATION JOI!'IT,
SMOOTH, OPEN.
FROM 72' TO 73', A

70 SUBVERTICAL JOINT
1-30 Pc. ~n'-70' qq"ll Q~r ACROSS FOLIATION,

94Y. R1JIJ TIGHT, ROUGH.
FROM 78.75' TO
79.25' , A 70-
DEGREE SMOOTH
FOLIATION JOINT,
ALTERATION IN
CHLORITE.

eo R7 70'-RO' 100 Y. I<Fr FAIR ROCK FROM 15'
-dO AR" !;olJn An' Tn ?6 ..!'i' AND

Soil EngIoeer: OdIet: JAKE HARRIS

Orillng lnspec;tOf: Helper; DAVE HARRIS

I

I
I
I
I
I
I
I
I
I
I
1\
I
I
I
I
I
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I

JutS l<.X.:AlION, SHEEI BRONX, OfNY
~

WGI Warren LOCATIONMOSHOLU GOLF COURSE George Inc. HOLE NO HG-BIB-99
VAN CORTLANDT PARK

LM" ST'"
R:322,B93.B4

CONTRACT HED-S43 MtrIlHUR~A(~": Jo:ltl'l.OItATIUN OfFSET E:624,742.15

L.~~018 FOR: METCALF&EDDY-HAZEN AND SAWYER

nll'l11 II _, L CA9NC CUI DAlE 011"'. SIMI'
2-26-~9 GROI.W REVA1ION 1'34. 72

DIPIH II "'lL CASING 001 DAlE DAlE. F1IollStI: 3-2-99 GIlOtlND WATElf EUVA1lQN 185.86
C.>.SING00 HW 10 W£IGHT Of ItAMMER 300-140 l8S

HAMMeR FAll.

SAAlPU:R 0.0 2 .. 10 INSlOE I!NGIH OF SAMPLER 24 IN. CASING 24" SAMPlEJi30"
DIAMOND BIT SIZE NQ

CASING > I!l.OWS PERt>" D£NSlfV~:r. ... ", PROFILE
SAAlPlE DEPTHS ~ ... FELD IDENllflC ...TTONSlOWS

Q. CD Q. > OR:::I: 2 :::1:0 ON SAMPLfR CHANGE
;,; ~ HE\' . FEET -c o CONSISt. OF SOIl.PER FOOT "' ... 0-0 to 12 t.iOIStIJRE DEPllic: 12·18 18·24

"'13 42' TO 50' • <2-65)
ROCK QUAL lTY
IMPROVES BELOW 50'
(1-65)
END OF HOLE 80'
ORIENTED CORE rROM

~10 20' TO 80'.

WATER PRESSURE
TESTS IN ROCK FROM
20' TO BO'.

PIEZOMETER
INSTALLED AT 12'.

-20

..

-30

f-40

SolI Engineer. OrBIer; JAKE HARRIS

DriIIng Irlspector: Helper:
DAVE HARRIS

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I



I

I

SHEll ~ ~.1\.'0 I Vl.."-II\JN'
BROm,oft{9'

WGI Warren LOCAhONMOSHOLU GOL~ COURSE George Inc. HOL~ NO MG 819-99
VAN CORTLANDT PARK

LN 6. SIll. N:3Z3,o40.23
CONTRACT HED-543 ~uIISlJlt~'AC10: ..:Xl'lAntATlnN O1'U£1 £:624,760.51

L.99Q18 fOR: METCAL~~EDDY-HAZEN AND SAWYER

(\11'111 H _. _ II. CASING OIIl DAlE DAlE. SIMI: 2-12-99 GIlOUNO ELEVAtION 1'35.57
OII'IH II ALL(;AgNG OUf DAn DAlE, fINISH 2-15-'39 GROUND WAIER ElEV ....TION 184.lr
C.-\SING00 HW ID WEIGH' G HAMMER 300-140 lBS. HAMMEQ fAU
MAIPLEI~ 0 D 2" 10. IN:iOE lE!llGlH Of SAMPLER 24 IN. CASING 24 II SAMPU;30 ..

OIAMOI'IO IlJ1 SIZE NO

CASING >
BLOWS Pm 0.' DENSIty... a: ... Q: PROFlL~

BLOWS 0: :ill SAMPLE PEPlliS ~~ ON SAtolPUR OR CHANGE
fIELD 10EN1lRCA1ION

:l ~ ::!: 0 CONSlSI.;1 ~ ElEV I fEEl s ~ Of SOlI.PER roor O·b ~ ·12 '2·18 18·24 t.IOIS1UI!l OEPIH
Q:

1-0 0' TOPSOIL (3' r , DARK
SSJ 0'-2' 12' 2 2 2 3 2' BROWN SILTY SAND,

ORGANIC MATTER.
SS2 2'-4' 14' 2 4 4 5 LOOSE.CSM) ( 11-65)

RUSTY BROWN SILTV
~c::-: 4.'-6' !=til 58 31 29 24 SAND, TRACE TO SOM

GRAVEL, TRACE
SS4 .6'-8' 6" 21 24 27 30 8.5' COBBLES. LOOSE TO

VERY DENSE.
I- 10 (SM) (6-65)

GNEISS. MEDIUM
GRAY, GENERALLY
WEATHERED.. FOLIATION AT 60
DEGREES TO SUB-

R1 B 5r-18.~' 57· REC VERTICAL. OXIDATIO
27· RQI ON JOINTS TO 18.5'

~20 F"RACTURED AND
OXIDIZED FROM 8.5'
TO 13.1' • FROM
12.7' TO 13.1', A
75-DEGREE FOLIATIO
JOINT, SMOOTH,
TIGHT, OXIDIZED.

R? 1R .5'..:::?R, IO( "Y- . J;>l=r (4-65/3-65)
B6.~ RO[

-30

R3 128'-3B' c.7· REC
7R· RQI

~40

Sol EngInee<: OriDer: GUS SURI

0ftIlng lrupeclor: Helper. STEVEN LUEDDEKE

I

I
I
I
I
I
I
I
I
I
I
I
,I
I
I
I
I
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I

A..'tI l\A.AIIVN: SHUt .t:. Of 3

WGI Warren LOCAtiON BRONX NV
MOSHOLU GOLF COURSE George Inc. IiOl.E NO MG-Bl§-'3'9
VAN CORTLANDT PARK N: 323,040. 23UNE &: SfACONTRACT HED-543 Htln."lllR"'M:Io; ....xI'I.UHATIUN OFfSEl E:G24,760.57

L. '3'9018 FOR: METCALF&EDDV-HAZEN AND SAWYER

011'111 H _ U CASING 001 CJlI[ DAlE. SIART: 2-12-99 G/lQlJNO ElEVAlION 1'95. S7
OIl'IH u 0\1.1CASINC 001 DArE DArE. FIMSM: 2-15-99 GllOUNO WAIER ElE'/AnQN 184.17

::.£ r I ,,:'t:"t

C -\SING 0.0 HW 10 WflGHt Of HA/..iII.~R 300-140 LBS. H.AMMW FALl.

SAMl'ltR 0.02" 10 INSIDElENGIH OF SAMlUIl 24 IN. CASING ~ SAMPlER30"
QIAII.!ICN) 811 SIll NQ

CASING UJQ;
>- BlOWS l'ER6" DENSIty PROFILEw Q;

~lll SiWlPl.E DEPIHS ... w
OR FIELD IOENllFICAIION

BlOWS Q. >" " ~ 0 ON SAMlUR CHANGE

~ ~ HEV • FEE.T ;10 CONSISl. OF SOIl.PER FOOl MOISIURE DePTH~ o {> 0·1. 12" 18 18" 2d
1-0

40 ROCK QUALI TV
IMPROVES BELOW
18.5'. HARD
MODERATELV TO
SLIGHTLY WEATHERED
CLOSE TO MODERATEL

P4 n:A'-4B' 95· RF::( JOINT SPACING FROM
50 7n klQI t8.S' TO 48',
-10 MODERATELY CLOSE

SPACING FROM 48'
TO 63.3' AND BELOW
65.5'; CLOSE
SPACING FROM 63.3'

~!"i 4B'-55' IOC 'Z RE( TO 65.5'.
81=." RQI:

FROM 21.3' TO 22',
A 7S-DEGREE

60. FOLIATION JOINT,
-20 ROUGH, TIGHT.

FROM 28.::\'TO 29',
A SUBVERTICAL

r;>~ Ri~'-~':l. ~, 1nl1 "L REC FOLIATION JOINT,
97· RQT ROUGH, IRREGULAR,

BIOTITE.
FROM:U.2' TO 32',
A SUBVERTICAL JOIN
WITH FOLIATION

70 TREND. ROUGH,
~30 TIGHT, CARBONATE

COATING.
FROM 46.9' TO 48',

1;>7 ~~ . ~, -7~ . ~. qR· Qt='f A SUBVERTICAL
Qo:::!. Rr.lr .JOINT, ROUGH,

IRREGULAR, CHLORIT
ALTERATION.
FROM 52' TO 52.6',
TWO FOLIATION

80 JOINTS, CURVED,
(,,~I rue I~f-40

Soil Engi"Ieer: 0tI1Ier. GUS SURI

[)riling ~ Helpet: STeVEN LUEDDEKE

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

I
I
I
I
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I

JC8 lOC,.\11ON SHEEI ", OF ;j

WGI Warren lOC ....11ON
BRONX, Ny

MOSHOLU GOLF COURSE George Inc. HOll NO. Ha-Bi9-99
VAN CORTLANDT PARK UNl. SIA. N:323,04Q.23
CONTRACT HED-543 . ~lllll>lIln'A{:1l KXI'WItATIUN Offset

EI624,760.5?
L.99018 FOR: METCALF&EDDV-HAZEN AND SAWYER

['111'111 1\ _ H CASINO 001 DAlE DAlE. SIAIU: 2-12-'99 ~D ElEVAI10N 1'9:5.57
011'111 II 1111 CASING QU1 DA'~ DATE. fNSH: 2 15-99 GRQlI\lD WAlED B.Ev ....!ION 184.17

2., 17 ICf_q

c""-~ 00 HW ID WJ:JGHI OF H."-MMER 300-140 lBS.
HAMMER fAll

SMIPI.ER 0 u 2" 24 "4" Q30"
10 INSIO£ l~NGIH Of SAMPlER IN. CASING _- __ SAMPlE

[lLl.MO!'V all SIZE NQ

CASING
>- BlOWS PER t,- OENSl1V I'fK)fllE...... .....

lt~ SAMPlE DEPTHS .... ... OR fIElD lOENllflCAlIOH... > ON SAMPI.ffi CHANGEBlOWS ::!: '::i: :::!!O CONSIST.« ~ HEv 'fEH « 0 OF 5OIl.
P{R sooi '"Z "' ... 0·6 e ·12 12·18 18·24 MOistuRE DEPtH

a:
-0 ALTERATION.
80 FROM 64' TO 64.5',

PR .7~ C;'-~.5' 97j RE"( 83.5' A SUBVERTICAL
95' RQ[ F"OLIATION JOINT,

SMOOTH, CHLORITE
ALTERATION, WITH
TWO 10 DEGREE
.rorNTB ACROSS

90 FOLIATION, ROUGH,
-10

CHLORITE ALTERATIO
FAIR ROCK FROM
13. l' TO 18.5'
(3-65) ; GOOD ROCK
FROM 18.5' TO 65.5
(2-65) ; VERY GOOD
ROCK BELOW 65.5'.
(1-65)

10('
-20

END OF' HOLE 83.5'

11('

f-30

12('

-40

Soa Engifleer. 0fII18f; GUS SURl

0nlIIng Irqpeclor: Helpel";
STEVEN LUEDDEKE

I
I
I
I

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



I Warren
George Inc.

SH~( I _--=-=" =:-_ or ,.,...,....t::. _
lOCAIlCl'l BRONX.c..NYMG-826-99
HOlf NO .......,1:r.''5>''.;r:~;.;...--..._-
lM. SlA N:323,238. sa
OKUI E:624,765.45

WGI
I

MOSHOLU GOL~ COURSE
VAN CORTLANDT PARK
CONTRACT HED-S43 NUUSlllUo'At:Y. KXI'!.<JltATION

L.99018 fOR: METCAL~&EDDY-HAZEN & SAWYER
llll'lll II _ It CASlNG cur l)AI~

011'111 fl All CASINC 01.11 OAI~
I 2-8-99DAlE. SIARI'

DArE. flNlStl:

2-5-9'9 GUOUND ElEVAllON 190. 94
GROU'lO WATm ELEVAtION 185.23

...L1~I.l'I"

I CASING ,,[)H "=,="W 1.0 _

~m 002" 1.0 _

DIAMOND IlIT SIZE -'N'--Q _

WlIGHIOf HAMMER _...;3;;.O:...O:...-",.174-=-O~__ lBS HAMMER fAll

lNSIDf LENGlH OF SAMlUR 24 IN. CASING 24 II SAMPlE.i3_0_" _

I mo IOENTIACATIQN

OF SOl.

~ ~ 8tOWS Pal tl DENSIty PROfiLE
~ :> ON SAMPlER OR CHANGE
0( 8 1----.---.---r----1 CONSIST.
'" ~ 0 . (I 0 ·12 12· 18 18.2. MOISTURE I)€PtH

~ 0+--+--+-------+--+--+-~--1-~--~~O':",---1-=T=O;::P=6=O-::I:-L"'"""":(~3:-::"~)-.--=D:-:A:"=R~K
2' GRAY SILTY SAND,

ORGANIC MATTER,
LOOSE. (SM) (11-65)

I
I
I

CASING

BlOWS
PER fOOT

SAr*U DEPtHS

UEv i fEET

SS~t2'-4'

t?' 7 "" 5 4C::C::lln,-?,

1.,.' 7 t=.. 5 4
RUSTY BROWN SILTY
FINE SAND. LOOSE T
6'. DENSE BELOW 6'
(8M) (7-65)

10'4 4 3 5SS::14'-S'

B'

1-10+---+--+-------+---+--_1_-4--+---1

I
I 1<:1!a'-18'

GNEISS. LIGHT TO
·MEDIUM GRAY.
MODERATELY HARD TO
HARD. SOME
QUARTZITIC BANDS.
MODERATELY
WEATHERED TO 14',
SLIGHTLY WEATHEREt
TO UNWEATHERED ON
THE REST OF THE
CORE. OXIDATION O~
JOINTS TO rs.5' .
FOLIATION AT 40
DEGREES TO SUB-
VERTICAL; GENERALl
AT 60 DEGREES.

7~· RQT

I 1-20 +--+--+-------+--4--+--4---1-----4

I
I

P? If e1, -28'

~30··+--_+--_I_------+--4--+--4--+----l

I
I
I

I-dO ...1-__ ..J....__ L- --L._-.L_-.L_.....l._-l._--L __ ----I.__ ~ __ __;_,------

DriDer: __ .:..:R=E:...:.Y..:..N:.:O:.:LD=-=S:........::B:..:R...:..I.:...D.:...G.::.P-A.::L:....--------

I ALVRO LONDONDrillIng Inspector: Helper;

I
I



I .K."B IOC AIION·

WGI Warren
George Inc.

I
MOSHOLU GOLF COURSE
VAN CORTLANDT PARK
CONTRACT HED-543

I
I

L.99018 FOR:

~lJUSlllU·A(:V. !':XI'l.()JtATIUN

METCALF&EDDY-HAZEN & SAWYER

01 1'111 .. _ .. CASING QUI DAlE

Olprll fl All C~ our DAn:.
DAlE. SIAAI:

DAre. fNSH:

2-5-99
2-8-99

~ :.!
SHEET BRONX,OF~ftV'--_-
lOCAltON ..... ~=!S""'S"io;~~ _
IlOO NO MG 820-'99
1.N &. SIA N:323, 238.98
OFFSEf . E: 624, 765 •45

GIlQUP(l ELEVAllON 190. 94
GRQlH) WATER ELE"AIION 185. 23

Co\SIHG 0.0 :=:H~W I D _

SAMPlEIl 0.0 2" , 0
OIAMONO IlIr SIll: _N_Q _

qq~ REC

300-140WEIGHIOF HAMMER ---::::<7---- lOS.
INSIOf LENGIH Of SAMPlEIl 24 IN.

liAMI'AeR FAll

CASING 24" SAMPUQ30 II---

I
I

CASING
BlOWS

PER FOOl

SAMPlE OEPIHS
REV' FEEl

w ~ 8tOWS PER6· OfNSlIV
~ ~ ON SAM'\£R OR
~~I---r--...,.---.----\ CONSISt

0< 0 • 6 6 012 12· 18 18. 24 MQlSTUR£

PROFILE

CHANGf

DEPIH

FlEW IOENTIFlCAIlON

OF SOIl.

OT---+--+------+-+--+--+---+---!--- .....--t----------
40 l------<i----+-------I--I---+--+--+-~

I
I R4 38' -48' 98~ REC

50 t-----t--+- -:--+-9zL7!...J·~R~Q!:.!oU1_-I____1--l
I- 10+----+--+-------+--+--+--4---+---1

60 l-_----li--_-+- -I-_9:J3"'-q---!R~QO!.!!I=t-_ _1_-_-+-~
~20 -+----+--+-------+--+--+---+--+--1

I
I
I
I
I

R5 48' -58' 9S':l REC

70 1--_-+-_-+- -1-..iil..L.J97~·~.n.YlIRQ["4_____4-__+___1

~JO +---+--+-------+--+--+--+---+--\

I
I

Rb 158'-b8' 98~ RE:C

CLOSE TO MODERATEL
CLOSE JOINT SPAetN
TO 14'. FROM 13' T
13.8', FRIABLE,
OXIDIZED,
FRACTURED, A
FOLIATION JOINT
WITH A SUBHORIZONT
AL JOINT. (3-65)
MODERATECY CLOSE
JOINT SPACING BELC
14', MOSTLY SUB-
HORIZONTAL JOINTS.
IN GENERAL, 6000
ROCK BELOW 14'.
AT 49', A 40-DEGRE
JOINT WITH
FOLIATION TREND,
ROUGH, ALTERED IN
EPIDOTE, TIGHT.
AT 54.5', A 60-DE-
GREE FOLIATION
JOINT, ROUGH,
TIGHT. (1-65)

78'

I
80 t---i __ -t- -t-9""""'B"i"!--LR>!iIQ5!4-[_-+-_+-----I
-4() ....L.- __ ...L-_---..I.__ ..:..- .L-_L.--..JL----J_---JI..-.....JL----J----l.--ll="bioU<Nn!"'-....lOioU)F"~I-t..!lIO::!.!L:::!:E:-!7~8::...'-

I 0tiIling Inlpeclor: ----- HelP8f:

Orttl8l: REYNOLDS BRIDGPAL
ALVRO LONDON

I
I



I

.AJO-t.'\J\...,.I''\II\Jl''4I~ SHEEt ~ or 4!.

WGI Warren lOCAllCN BRONXi NY
MOSHOLU GOLF' COURSE George Inc. HOIf NO Mi3-s2 99
VAN CORTLANDT PARK UN aSIAN: 323, 387.65
CONTRACT HED-543 NIJIJHlIRFAt:1-: RXI'I,(IKATIUN OffSE I """"E: El24, 603. 10

L. 99018 FOQ: METCALF&EDDY-HAZEN AND SAWYER

1)11'111 u _ U CASING OUI OAI( DArE. SIARI' 2-22-99 GROUND ELEVATION 1'30.53
OII'IH .. 411 CASINC OUI DAlE DAre. FII'iISIf: 2-24-99 GIlOUNO WAIER ELEVA!ION 185.11

2.1:1.& 1'tI~

C.\SING 0 D HW 10 WEIGHl or HAMMER 300-140 las. HAMMER FAlL

$AMPUR 002" 1.0 INS()E lENGIH Of SAII,If'lER 24 IN. CASING 24 " SAMP\.EQ30"

0lAM0N0 1111gze NO

CASING
>- BlOWS PER t, DENSITY PROfILE... '" ... '"-' ... SAMPI,( DePIHS ... w OQ REID lDENTIRCATlON

BlOWS ... CD ... > CHANG(::i: ::i: ~o ON SAMPlfR CONSIST4; :;) ElEV I fEEl OF SOlI.
PElll'OOT "':;o!: "'!:! o e (0 ·12 12· II III 24 MOI$1U1lE DEPTH

'"~O 0'- TOPSOIL (3"). DARK
!=:~1 10' -?' 3" 4 3 5 7 2' BROWN GRAY SILTY
~!=l"; 12' -3' 5" 7 48 10( /0' SAND, ORGANIC

MAl"TER. (5M) 01-G5
3' RUSTY BROWN SILTY

FINE SAND, TRACE
GRAVEL. (SM) (7-65)

GNEISS. LIGHT TO
f-IO

MEDIUM GRAY,
OXIDIZED ON JOINTS
TO 30.5' FOLIATION

Rl 13'-13' '3'9'- REC FROM 60 DEGREES TO
7~"J I;>DT SUBVERT ICAL.

FROM 3' TO 11', 75
DEGREE FOLIATION
JOINTS, OXIDIZED.
ROCK QUAL t1"{ !M-

...20 PROVES FROM 11'.
SOME GO-DEGREE
FOLIATION JOINTS

I;>? f~' -?":t' 10" ~ J;;>~l'" AND SUBHORIZONTAL
'30· RlJr JOINTS FROM 24'TO

39' •
IN GENERAL ROCK I
CLOSELY JOINTED
F'ROM 33' TO 35'.
A SUBVERTICAL JOI~

1-30 FROM 41.5' TO 42'
AND A SUBHORIZONTI
JOINT. AT 41.5' Wll

R3 l~~,-:::t~, 10( X RE( CHLORITIe
1=:11 • Dar ALTERATION.

(2-65)

I-.so

Sol &1glneer: arIDa.-: GUS SURI

oraang lOSpector. Helper: STEVEN LUEDDEKE

I
I
I

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



I
JOB IOCAIION' SHUt Of' :..:

WGI Warren LOCAtION BRONX', NY
MOSHOLU GOLF COURSE George Inc. HOU NO. H6 821 99
VAN CORTLANDT PARK

UNl: & StA. N:323,387.65
CONTRACT HED-543 Sml.";UIU"Aet; ....xI·IOCUlATluN OFFSEt E:S24,eo3.iO

L.99018 FOU: METCALF&EDDY-HAZEN AND SAWYER

\"lIVUI I L _ H C!\:SNC QUI DAlE DAlE. SIMI: 2-22-99 GROUND EIPIAI\ON 190.53
I)IPIH ~I JI,Il CASiNC UUI DAlE DAlE. FIlIIISli: 2-24-99 GROIW WAIER aEVAIlOlII 18S.I1

'21~ IClCf

Co\9.NG"0 HW 11) WfIGt-II Of HAlllllu'fR 300-140 LBS
HAMMER FAll

SAMl'lm00 2" 10 INSlm lENGIH Of SAMPLER 24 IN. CASING 24" SAMPlER30"

DlAMONO lilT Sill: NQ I

>
BlOWS Pmb" DENSITY PROFILl:CASING '" co ",a:... '" SAMPlE DEPIHS ......

OR FIEl.D lDENTlRCARQNCI. cD ...> CHANGE8lOWS ~ ::i; £lEV . feET ::i;o ON SAMPLER
CONSIST.~ ~ <0 OF SOIlPER R)OI w ...0'0 (> ·12 12·18 18·24 MOIStURE DfPIH

'"~D ROCK BECOMES
40 MODERATELY JOINTEDR4 133'-4~' 9Cj· RI="f TO MASSIVE FROM

80· RQ[ 43' TO 63'. ( 1-65)

VERTICAL JOINT FRO
64' TO 66'.
MODERATELY CLOSE

50 .101NT SPAC ING BELa
--10 66'. (2-65)

R5 43'-53' 99· REC
94· RQI

60
1-20

R6 53' -63' 9'3' REC
96 RQI

70
-30

R'7 .~':I' -77' qq. k'l=f 72'
77· RQf

END OF HOLE 72'

80
,...40

SOil Engineer. DIflIer: GUS SURI

DrEng INpeCtor: He/pel"; STEVEN LUEDDEKE

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



I
I
I
I
I
I
I
I
I
I

JOl! tUC,\IIUN' SIIUI OF 3

WGI Warren lOCAll()N BRONX, NYMOSHOLU GOLF COURSE George Inc. HOlE NO· MG-B22-99VAN CORTLANDT PARK
1.11'* 6 $fA N:322,879.17CONTRACT HEO-543 ~llI""llfIU'Aelo: f.XI'I,(IHATION OFfsel E:624,842.21

L.99018 FOR: METCALF~EDDY-HAZEN AND SAWYER
1)11'111 II _II CASINC001 DAIl' DArE. stARI: 2-9-9'9 GQO\H) a.EvA.l\ON 1'33.22
OlI'IH H "'ll CASINCOUI DAlE DAII. fllIIStt 2-10-99 GROUND WAtER ELEVATiON 179.11

::Urll~"1
C~OD HW 10 WEIGH' Of tlAMMER 300-140 U1S. HAMMER FAll.

SAMPtER 002" 10. INSIOl: LENGTH Of SAMFUR 24 IN. CASING 24" SAMPlER30 "
DIAMOND 1111Sill NQ .

CASING >-
BlOWS PERo' DENSITY~~ ~~ PRQFIl.£

BLOWS
Cl-a> SAM'lf Ol'PIHS Cl- > OR FiElD IOENTIFICA.nON::e ::e is all SAMPlER

CONSI~. CHANGE< => asv ! FEEt OF.5qIlPiR FOOl "'2 ~ 0·6 to ·12 12·18 18· ~4 MOISNIlE DEPTH
t-O

0'- TOPSOIL (5"). RUST
!=lSI 0'-2' tB' 4 3 2 2 2' BROWN SILTY SAND,

ORGANIC MATTER.
sss12'-4' 18' ? 2 3 4 LOOSE. (8M) <11-65)

RUSTY BROWN SILTY
ss:: 4'-6' 18' 3 4 4 5 FINE TO MED IUM

SAND, TRACE OF
SS" 16'-B' IS' 5 7 7 8 8' GRAVEL FROM 5' TO
!=:!=:!' IR'-g, 1?' 14 10C /6' 8'• LOOSE TO MED IU

t-IO RRi= 11("1'-10.4' !'i" tQe IS' DENSE. (SM) (7-65)
BELOW 8', GREENISH
GRAY SILTY SAND,
SOME T[]LITTLE

SS] 11!'i'-1~. ?' 3" 10r 13' GRAVEL, COBBLES.
DENSE. TILL

17' MATERIAL.
(5M AND GM)(6-6S)

-20 TAN BROWN SILTY F-
SAND WITH ROCK

, -"22' 10' 25 :::lR 40 40 FRAGMENTS (GNEISS>
MICA, COBBLES,
PROBABLE BOULDERS.
VERY DENSE.

, -?f:t..?' I';)' !"i7. 61 1(\( J'~' POSSIBLE SAPROLITI
SOIL(DECOMPOSED

28' ROCK) • (SM AND GM)
(6-65/5-65)

~o

; GNEISS. OXIDATION
RI ?R'-33' so: REC ON JOINTS TO 3~.5'

~~~ RQI AND 55'. OXIDIZED,
FRACTURED, SOFT TO
MODERATELY HARD,
FRIABLE FROM 28' T
31' , WITH FOLIATIO
AT 40 DEGREES.

t-4O (4-£>5/3-65)

Sol EnginEIIlf: Oriller: GUS SURI
0dilIng Inlp&clor: Helper: STEVEN LUEDDEKE

1

I
I
I
I
I
I
I
I
I



I

I

JUlS I (J(;A IJUN. SHE£! ~ ~- OF
"TGI Warren lQCAllON BRONX', Ny

MOSHOLU GOLF COURSE George Inc. HOlE NO MG B22-99VAN CORTLANDT PARK - IJIIE l S1A N:322,819~17
CONTRACT HED-543 NUI"NlIllfo'A< 'I( Io:XI'I.01U.TIUN OFFSEI E: 624 , 842 ~:2'1-

L.99018 fOR: METCALF~EDDY-HAZEN AND SAWYER
1111'111 II, _ II CASING 001 DAlE DAlESIMI: 2-9-99 GllOlJND EUVAII()N 193.22---- 2-10-99 179.11DtPllt " AU CASINC 001 OAIE. DAIf.FINISH: GROUND loYAlEREUVAIlOtl

"'J IITIItf
C.~O.D HW 10 WEIGH I Of HAMMER 300-140 IRS HAMMER FAll
SAAil'lEA 0.0 2 II 10 Il>ISIDELENmH Of SAMPlER 24 IN. CASING 24 II SAMPurf!:0"
QIP.MC:INl 1!I1 SIlt: NQ

CASING wI!: >- BlOWS Pill 6- DENSIIVwa: PllOFIU:....... SAMPLE DEPIHS ~ ... OR FIElD IOENl1FlCAnoN... CDBlOWS ~ '= EIEv;FEEl ~~ ON SAMPlER
CONSISt

CIiAf4GE
:li i :li~ 01' SOlI.PiR FOOl

0,6 6 '12 MOistuREDEPIH
Q: 12·18 18·24~o

40
~? 33'-43' RO':. I:ll=r GNEISS BECOMES

72· RQI MEDIUM GRAY,
SLIGHTLY WEATHERED
AND MODERATELY HAR
FROM 31' TO 39~5'~
WITH FOLIATION SUB50 HORIZONTAL TO 45

-1O DEGREES. .(3-65)
ROUGH JOINTS TO

R3 43'-53' 98· RE( 39.5' , MAINLY sus-
8S· Rblt HORIZONTAL JOINTS

ACROSS FOLIATION.
AT 38.8', A 70-
DEGREE FOLIATION
JOINT, ROUGH,60 TIGHT, OXIDIZED.

f-20
GOOD ROCK BELOW
39.5' • MODERATELYR4 153'-63' 95' RE£ HARD TO HARD, WITH

9P RGlT FOLIATION 5UB-
HORIZONTAL
(PREDOMINANT> TO
SUBVERTICAL.
MODERATELY CLOSE70 JOINT SPACING FROM

-30 39_5' TO 48' AND
BELOW 58'; CLOSE
SPACING FROM 48' TR5 63'-73' 98· Rl:::( 58'.

90· R'~ FROM49.5' TO 51',
A SUBVERT ICAL
.JOINT, SMOOTH,MICI!
TIGHT WITH TWO 20-
DEGREE .JOINTS

80 ACROSS FOLIATION,
I-dO. TTr,~ ,",nUGH.

SaiI~ Driller: SUS SURI

O<Iing Inlpec;lor: Helper; STEVEN LUEDDEKE

I
I
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I
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I
I
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.JVI) IV\.. ·\1....."" - $HEEl ~ OF ;:;I

~TGI Warren IOCAIION BRONX, NYMOSHOLU GOLF COURSE George Inc. HOlfNO MG B22-99
VAN CORTLANDT PARK - ~ .. StA. N:322,879.i1CONTRACT HED-543 ~lmSUIU'A(~E KXI'U)ltATlUN aFFSH E1624,842.21

L.99018 FOR: METCALF8cEDDY-HAZEN AND SAWYER
1)11'111 II _ f1 CASII«;; OUI CAli DAlE. SIAAI 2-'3-9'9 GROUND ElEVAIlON 193.22--
011'111 ~1 All CASING QUI DAI~ DAlE. FIMSI+ 2-10-99 GllOUND WATEIl ElEV ....TION 179.11

'2IIIIQQ

CASING 0.0 HW 10 WI.IGHI 01 HA'''IMfR 30Q-140 L8S. HAMMER FAll.

2" 1.0 INSIDE U .....:.11i OF SAMPlEIl 24 IN. CASING 24 " SAMPlfll30"SAMPUIl o.u

DIAMOND BIT SIlf. NQ

CASING ...c w ~ BlOWS P!:1l6' DENSlrv PROFILE
BlOWS 0::« SAMl'lE OEPrHS ~~ ON SAMPlER OIl FIHO 1OENTlFICAhON

~ " ~a CONSIST CIiANGE« ::- REV I FEEt :li ~ OF SOIl.PEA FOOT "" Z 0,6 6 12 12 18 18·24 MQISTUR( OEprH
I:<

~D FROM 54.5'TO 55.5'
TWO GO-DEGREE

01:- 17':1' _Q':I' <:17· ~'I="r 83' JOINTS ACROSS
91· ~'(J[ FOLIATION, OXIDIZED

SMOOTH, TIGHT,
WITH TWO lO-DEGREE
.JOINTS ACROSS
FOLIATION, ROUGH.

'30 TIGHT.
10 AT 75',76.7' AND

77.5' , 75-DEGREE
FOLIATION JOINTS,
SMOOTH, TIGHT,
MICA. (1-G5)

END OF" HOLE 83'
lor

1-20

..

111:
I-JO

12r

1-40

sea EngIneer: Or1llet: GUS SURI
0rDlg In$peCIof: Helper: STEVEN LUEDDEKE

I
I
I
I
I
I
I
I
I
I
I'.
I
I
I
I
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...
JOB lOC ..\I1QN. SHE£! 1 OF~

LOCAIlON~BIl'R;:O."N ...X.,;,~N:Y~-_-_-_-_-_-_
MG 823-'39HOU NO ....,~ __ ~....;..;- .......__

lH. & STA N:323,124.25
OHSH __ E_: 6_2_4.......:..., _8_7_2_._6_8 __

WGI Warren
George Inc.MOSHOLU GOLF COURSE

VAN CORTLANDT PARK
CONTRACT HED-543

L.99018

-------~l/IlHlIR...Ae~: ~:xI'I,()llATIUN--------
FOR: METCALn.EDDV-HAZEN AND SAWYER

011'111 II _ II CASING CUI I)AI~

011'111 .. All CI\!iNC. 001 DAI[

DAlE. SIAAI: 3-3-99
DAlE. FINISH' _3_-_4_-_9_9__

GROUND a.EVAIION 192. 34
GOOUNO WAffiD UEVATlON 180. 88

:"Ii

CASING 0 o. H;:;W7.- 11:) _

SAMPUIl 0 I) 2" I 0
I)lAM()I'tO lilT SIll: NQ....:....:.=--------

10C Y. REC

GNEISS. LIGHT TO
MEDIUM GRAY,
GENERALLY AMPHIL-
BOLITIC WITH IN-
TERMITTENT
QUARTZITIC BANDS.
QUARTZITIC rROM 37'
TO 39'. F'AINTLY
WEATHERED TO
UNWEATHERED.
FOLIATION AT 50
TO 75 DEGREES,
MOSTLY AT 60 DE-
GREES. OXIDATION
ON JOINTS TO 15'
AND FROM 38.5' TO
39.25'. MODERATELY
CLOSE JOINT
SPACING.

CASING

BlOWS

PER fOOl

FIElD IOENlII'ICA1lQN

OF SOIl.

300-140W!:lGHf OF IIAMMfR _......::.~~....:....:. lBS.
INSIDE LENGtH Of SAMPlER 24 IN.

HAMMER FA11

CASING 24 " SAMPU:~_O_" _

>
BlOWS PED~' O~N$lTY... Q: PROFILE~ ~ ON SAMPlER 011 CHANGE~ 0 CONSIST.

'" u'" ... o . ~I e ·12 12·18 L8·24 MOISTURE DEPTH
Q:

0'-
~" 1 1 2 2

9" 3 3 4 5 4'
8" 3 4 4 4
~" 4::' 10~ lor /0"
1" 1 CoC /6"

RUSTY BROWN SILTY
F'-M SAND, TRACE
GRAVEL. MICA, ROCK
F'RAGMENTS, COBBL£S
AND BOULDERS
PRESENT BELOW 6'
WHERE MAT£RIAL IS
GENERALLY VERY
DENSE. POSSIBLE
SAPROLITIC SOIL
(DECOMPOSED ROCK).
(SM AND GM)
(5-E.5/5-65)

....Q:
it. ~ SAMPLE DeP1HS
~ ~ Elf'.' . Fur
'" Z

S~??'-4'
SS~~P-6'

ss~8' -8.5'

14'
Rl 14'-15'

50 RC't1

R? 14'-25'

1n(·,t Rt=r

,....10 +---1---+-------+---+--+--+--1----1

f-20 +---+--+------+---+---+--f---1f--I

,..30+----+--+-------+---!---I---+----Io---I

f-~.....I...---J..---L.---- __ ...L..._....L._....L._......L_--l. __ L___ ..L_ __ ....L. _

OIiI1lng 11\$peclor:

O'Iller. __ J:..A:..:.K:..:.E=-:..:.H::.;A::...:R~R_I_S _
DAVE HARRISHelpef:
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MOSHOLU GOL~ COURSE
VAN CORTLANDT PARK
CONTRACT HED-543

L. 99018

Warren
George Inc,

SHEEr ~ OF -=.:::....- __
lOC')'IIOH~B;;;R:=O:.;,N~X;,.j.~N~Y~_MG-B23-99'
tOE NO'---;~;:r",",,"';;:""";"::;""'c-=_
l.H 6 SIA. N;323, 124.25
OFfstt __ E_: 5_2_4,;.,_8_'_2_._6...:.8=-_

WGI
FOR: METCALr&EDDV-HAZEN AND SAWYER

nll'llI II _ H. CASING 0\,J1 OAIE __ ,--

Dlpltl ... All CASINC 001 DATt·
DAlE. SIMI: 3-3-'39
DAlE. flNlSH· _.::3_-....:4_-..:;9..:;9:....-_

GROUND ElEVAllON 1"320 34
GROUNO WATER ElEVAflON 180. B8

.... Q41llC7

':A9NG 0 C .H=.:.;W I.D _

SMII'lER CI.D 2" 1.0. _

OIAMOND ell SIi:E ...:N:.::.,Q=- _

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

CASING

81.0WS
!'Ell JOOI

SAMPlE DEPtHS
ElEV. i FEEt

Soil Engineef:

lOC 7.. REf:

tor 7.. I<ll=r

R4 BS'-4S'

~7 ~",'-75'

WEIGHI Of HAMMEll _--=3:;..;:0...;;0...,,-...;;1....;.4..:;0 LflS.
INSIOf LENGIH OF SAMPlER 24 IN.

qgo R~(

DriIing InspecTor: _

OIl ~ 8l.OWS PER 6' OENSllv PROFilE
~ ~ ORi 8 ON SAMPlER CONSISI. CHANGl:

~ 0·6 CI·12 '2·18 18.24 MOISTURE . DEPtH
I- 0 +--+---1-------+---1--+--4---+--.j.---+---I-::=~":"":"_=_=_=_:_~-rROM 14.7' TO 15',

A FOLIATION JOINT
AT 60 DEGREES.
ROUGH, OX ID I ZEO,
OPEN. FROM 18.5' T
29.5' A FOLIATION
JOINT AT 75 DE-
GREES, ROUGH, TIGHT.

40 J-----If--+-------4---1--4--+----'I----I

50 t---i---t-------+--I--+--~--If----1
-10+---+---+-------+--+---+---+--+---1

60 t---t--t------f---I---+--4---+---1
1-20+----t--....;....+-------+--+---1-_-l-_--+-_~

70 t----I--+-------+--+--+--I---I_-I.
-30 +-----"-+--+-------+--+--+--+---1---1

80 J--__ I-~R9_'t7IL'...L.:...~' -:=;-RQ.I.l.0.:...'__ ----f_1olJ1 r.!.l!4£1 ......~ra--+J:...~I="("4__-+-___!
'-40 -'-----1..--...L.. J.....7'-t;L;~°/;LJ0::a.L~rl.L_...J..._...l._--l .L.J:I.I.ROL:'~...1_ _

I-WllMEll f,tlU

cASING 24" SAMPLEi?_O_" _

F"ROM34' TO 35',
ROCK IS JOINTED
ALONG FOLIATION
WITH ~OUR
JOINTS AT 70
DEGREES. ROUGH,
TIGHT.
FROM 56.S'TO 56.8'
A F"OLIATION JOINT
AT 60 DEGREES,
ROUGH, TIGHT,
MODERATELY ALTEREC
IN CHLORITE, WITH
5-DEGREE JOINT
ACROSS FOLIATION,
ROUSH, TIGHT. CLOE
JOINT SPACING.

FROM 65' TO 66.5'
AND 77.5' TO 78.4'
A 70-DEGREE
FOLIATION JOINT,'
SMOOTH, OPEN, SOFT,
ALTERED IN
CHLORITE, WITH TWC
S-DEGREE JOINTS
ACROSS FOLIATION,
ROUGH.

JAKE HARRISDttHet: __ ::..:....:::.:..:::::.....:.=-.:.:...::....:.::..::;. _

Helper: DAVE HARRIS
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~ 3 --• Joe lOCAllON, SHUT 01'

WGI Warren ~OCAIION
BRONX, NY

MOSHOLU GOLF COURSE George Inc. HOlE NO. MG-B23-99
VAN CORTLANDT PARK

UNE. • STA N:323,124.2S
CONTRACT HED-S43 lillIJHUU"'AC!': ~:XI·l.(lltl\TION OFFSET Er624,872.6e

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER
DII'III H _ H CASING our DAIl:' DAlE. SIMI: 3-3-99 GROUND ElEVATION 192. 34
1>11'111 II AU C.'\SINC OUI DAI! OA IE. fll\IlSH: 3-4-9'3 GROUND WAliR B.EVATION lBO.88
CA..<:ut(; 0.0 HW 10 WEIGHI OF HJlMMER 300-140 LBS. HAMMEll fAU

SAll.II'LE9 0.02" 1,0 INSIOE ~ENG'H OF SAMPli:R 24 IN, CASING ~ SAMPl.E~O"

OIAMONO Sll SIZE NGl

CASING > BlOWS PER O· DENSITY POOFllEwt:!:: w~... w SAM"lE DEPtHS ... w
OR fIELD lOENJlF1CATTON0.. <D 0.. > ON SAMlUR CHANGEBlOWS ~ ::: :::i: 0 CONSIST.s ~ REV,' fEB :; M Of SOl.PETl fCOT

O·ll b ·12 12·18 18·24 MOISfUAE DE'PHl~
1-0 IN GENERAL, THE ROC.

QUALITY IS GOOD.
(2-65)

END OF HOLE 80'
WATER PRESSURE
TESTS IN ROCK FROM
14' TO 74'.

1-10 PIEZOMETER
INSTALLED AT 68.5'

~20

1-30

40

Sol Engine-. Drtller: JAKE HARRIS
0rIIlng Inspector. Helper; DAVE HARRIS
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.K.>B lOCAllQN-
SHEH 1 OF 2

WGI Warren LOCAIIQ/'I BRONX, NYMOSHOLU GOLr COURSE George Inc. HOlE NO. MG-B24 99VAN CORTLANDT PARK
Ut4 a SIA- N: 323, 401. 34CONTRACT HED-543 liun.";Ultt'A(~R KXl'UHtATUlN OFFSEI E:624,904.2B

L.99018 FOR: METCALr~EDDV-HAZEN AND SAWYER
011'111 II _ H C!\SlNG 00' DAlE OAlf. SIARI' 2-23-99 GRC:1I.Kl ElEVAIION 185. 74
DIPI" H All CASING OUI DAI~ DArt. FlNISH. 2-24-99 GROUND WAI8l ELevATION 179.13

:...l.1'.U..\~'1
CASING 00 HW ID W(IGHI OF tiAl'.\M£R 300-140 l8S. HAMMEll FAll
SAMPl.ER 0 0 2 o. I D INSIDE lENG IH Of SAMPlEll 24 IN. CASING 24" SAMPl.Eril0 "
C\AMClI'oI) BII SIll: NQ

CASING >
BLOWS Pl:R 6" DENSITY PlK>FILEw"" wO:a:~ SAMPU DEPIHS .....w

OR FIELD lDENlIACAnONBLOWS Q.:>
ON SAMPlER::!: ~ [lev: FEEt !§ CONSISl CHANGE0( :>

Of SOl.1'£11 FOC'I ."z
0-0 6 ·12 11·18 18·24 MOISllJ~ DEPTHC<~o

0'- TOPSOIL (3). DARKSS1 0' -2' 11" 1 ? 2 3 2' GRAY SILTY SAND,
ORGANIC MATTER.gg~ 1::>'-4' 14" 4 6 5 7 LOOSE. (SM) (11-65

SS~14'-6' 16" 14 17 18 21 RUSTY BROWN SILTY
FINE SAND, SOME

!=:C::.<l 11::.'-8' 12" ?9 37 40 10C GRAVEL rROM 6' TO
/4" 10' • MEDIUM DENSE

-10 SSe:~'-8 I' 1" 10( /2" TO VERY DENSE. (SM)
11' (6-&5)

GNEISS. MEDIUM
GRAY, HARD.
OXIDATION ON JOINT
FROM 11' TO 19' AN
FROM 36' TO 41.5'.
FOLIATION AT 60 DE
GREES TO SUB-

1-20 VERTI CAL TO IN-1;)1 11l' -21' 77"1. RFr DISTINCT. ROCK
k~· RrJf SLIGHTLY SCHISTOSE

BELOW 32'.
. SUBVERTICAL JOINT

ACROSS FOLIATION
FROM 24' TO·26' AL
TERED IN EPIDOTE
AND CHLORITE WITH

....30 20-DEGREE JOINT
P? b1'-:'H' qs"l. l<!'Ff' ACROSS FOLIATION,

7R"J por ROUGH, TIGHT,
EPIDOTE. GENERALLY
GOOD ROCK FROM 26'
TO 36'.(3-65/2-65>

....40

Soil Engineer: Otmer: REYNOLDS BRIDGPAL
DfGng Inspector: Helper: ALVRO LONDON
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JOM LL.X:AI1L.'N· SHUI .£
OF L

WGI Warren LOCAUON BRONX, Ny
MOSHOLU GOLF COURSE George Inc. HOLE NO MG-B24-99'
VAN CORTLANDT PARK lI'E a. S1A. N:323,401.34
CONTRACT HEO-543 NUlJNllIU'A(:1o: Io:XI'I.OltATIUN OHSEf E:624,904.28

L. 99018 FOR: METCALF~EDDV-HAZEN AND SAWYER

011'111 II _ II CASING O\Jr DAIf DAlE. SIARI: 2-23-99 GROUND ELEVAIION 185.74
Dfl'lH II ·\ll C,\SlNC otn l).\IE DAlE. FINISH: 2-24 '3'3 GQOUNO WATER ELEVAIION 179.13

'I')~ rq"

CASING 0 I) HW It) WllClll Of HAMMER 300-140 lBS. HAMMEn FALL

SAl.1PlEn 0 I) 2" 10 INSIOE UNGIH OF SAMPLm 24 IN. CASING 24 II SAMP\.EilO"
DIAMOND BIT 9l£ NO

CASING
»- 81.OWS PEll 6' OENSlIV PRQFllf... l>: we

K :; SAMPlE OI:Pfl-lS ... '" OR FIElD IOENTlFlCAllON... > CHANGEBl.OWS ::! ::! ::! 0 ON SAMPlER CONSIST.« ~ ELEv FEEl « U OF sea.PEn FOOl '" :z "'''' o Q (, ·12 12·18 18·24 MOIS1URE OEPrHe~a
R~ r.t1 , -41' 98'l. I?Ef

40 47" RQ[ FROM 36.' TO 41.5',
A SUBVERTICAL
JOINT, OXIDIZED,
ALTERED IN CHLORIT
AND EPIDOTE, WITH
NINE lO-DEGREE
JOINTS ACROSS

50 FOLIATION. (3-65)
10

Rei 41 ,-~t' QQ"i I:;'EC JOINTS BELOW 51'
'98" RQ[ ARE SMOOTH, TIGHT,

AT 30 TO 40 DE-
GREES.
GOOD ROCK FROM
41.5' TO 65', WITH
MODERATELV CLOSE
JOINT SPACING.

60 (1-65)
1-20

R5 51' -61' toe x REf
'34' RQI:

R6 61'-65' tor 7- REC 65'
96'- Rm

70 END OF" HOLE 65'
-30

80
.. 40

Sol Engineflf: OlUler: REYNOLDS BRIDGPAL

Dtillrlg Inspector: Helper: ALVRO LONDON
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JUt! IUl'AI!UN SHU! 1 or :.!

WGI WS1'ren lOCAhOtl BRONX, NY
MOSHOLU GOLF COURSE George Inc. HOU NO

HG-B25-99
VAN CORTLANDT PARK UNl: aSIA Nt 323, 596. 59
CONTRACT HED-543 SlIBSllIUo"I\I:r-; EXI'.,( lItA'ru IN OFfSl;I E= 624,955.96

L.9901B FOR: METCALr&EDDY-HAZEN AND SAWYER
1"'11'111 II _ I I CI\SIIIIC QU, DAlE OAIL SIMI. 2-24-99 GOOIIND ELEVAIlON 181. 35
....l Plu H All c.\SiNC our DAlE. IlAlf. F~ 2-25-99 GROUND WAIER (LE"'fAlIQll1 in. 13

:...l1"L~ ,"'I'

CASING00 HW 10 Wl:IGHI OF HAMMEll 300-140 l8S HIoMMt;R FAll

S.wPl~R 002" ,0 INSIOf; LENGtH OF SAMPl.ER 24 IN. CASING 24 II SAMPlEri30 II

OIAMONO BIl SI.. NQ

CASING ~~
>- BLOWS PER b' OENSIIV PflOfllE.... a:

SAMPlE OEPlHS a:'" OR fIELD !OENllflCATIONBlO\'YS ~ ~ ~e; ON SAMPl£R CQ/'lSIsr. CHANGE
~ ~ ElE\; ,fEEt OF so..PE~ FOOl "'~ 0-0 to -12 12 - 18 18,24 MOlsrURE DEPtHa:

~ll 0'- RUSTY BROWN SILTY
~SI 0'-2' 24" 25 17 11 10 r-M SAND, TRACE TO

SOME GRAVEL. MEDIUss~12'-4' 1'7'" 18 25 26 25 DENSE TO VERY
sas 14'-5.2' 10" 20 55 10<1 /3~ DENSE. (SM,SP-SM)

6' (6-65)
YELLqW BROWN SILTY

SS46'-B' 12" 4je, 36 30 33 F-M SAND, SOME
GRAVEL, MICA, ROCK

~IO !=lS!" B'-10' 18" 37 36 76 50 FRAGMENTS (GNEISS)
1'-1n '7' dtl 4q 10t1 /3" 11.6' VERY DENSE.

POSSIBLE SAPROLITI
SO IL(DECOMPOSED
ROCK). (SM AND GM)
(6-65/5-65)

1<'111.6'-16.6' 4n REC
177- RQI:: GNEISS. MEDIUM

GRAY. WEATHERED AN
FRACTURED FROM

1-20 11.6' TO 23'.
~? 116.6'-21 6' AO"J PEe FOLIATION AT 60

~O· RDr DEGREES TO SUBVERT
ICAL. OXIDATION QJ\
JOINTS TO 23'. A
SUBVERTICAL FOLIA-

~~ 121 .s -?~ 1/:.' QC:;:o.. RF:'r TION JOINT rROM 2C
4':11 .... RDIl TO 23', OXIDIZED,

SOFT, F"RIABLE,OPEI'
IN COMBINATION WI'

-30 SIX SUBHORIZONTAL
Qd ?h ,6' -31 ,I;,' 10(1 V. 1<>1=r .JOINTS, OXIDIZED,

q~~ RDT1 ROUGH, OPEN. (3-65)

P!'i. ~1 ,f;.'-35' Cj6~ REr
R1"J RIJ[ 35' ROCK QUALITY IM-

PROVES BELOW 23'
WITH t'lODERATELY
CLOSE JOINT

'-410 .
Soil Engineef: OllOet: GREG MARNEY .JR.
DriIing 1n$p8C1or. Helper: THEO RODRIGUEZ.



I ............ t....".,.. ..... II\.II"lI. SHUl Of 2

WGI Warren LOCATION BRONX, NYMOSHOLU GOLF COURSE George Inc. HOlE NO MG 825-9'3VAN CORTLANDT PARK
LN a 51A N:323,596~S9CONTRACT HED-543 HllnHlJK"'AC:~: KX,tl.OKA1'lnN Ol'fSEJ E: 624,955.96

L.9901B FOR: METCALF&EODV-HAZEN AND SAWYER
L)ll'lIt II _ II C·\S1NC OUI !JAil DAlE. SlAin 2-24=-99 GOOUNOELE'IA1lQN 181.35
ml'l.1 I I All CJISINC \,)IJI DAft DAlE. HNSH. 2-25-99 GIlOUNO WAlE~ fU:VATION 177~13

-
C~G 01) HW 10 WEIGHI 01- 1-i....MMER 300-140 L8S HAMMER fAll
$AA1PLER OD 2" 10 INSIDE I fNGTH Of SAMPlER 24 IN. CASING 24" SAMPLf~O"
QIAMOrolO B11 SIlE NQ

C.6,SING UJ Q: >
BLOWS PER f.- DENSITY PROfilEUJQ:~ ... SAMPLE OEPlHS ... UJ

OR fIELD 100Nl1FlCAflONBLOWS
ILm lL >
::I; ~

'" 0
ON SAMI'lER CHANGE

~ ~ ELE\! • fEH -c o CONSIST Of SOlI.PER FOOl '" ... U·a 0·12 12·18 18·24 MOISlURE DEPTH
Q:

1-0
BELOW 26~5' r
CHLORITE ALTERAT!C
ON JOINTS ACROSS
FOLIATION AT 10 rc
25 DEGREES~ (2-65>
END OF'HOLE 3S'

1-10

r-2O

~30

~40

Soli ~: Driller: GREG MARNEY JR.
Oril&ng Inspector: Helper: THEO RODRIGUEZ

L.

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

I
I
I
I



I JCfl lCC AIlOl'I .1 :LSHU' BRONX,OFNVWGI Warren ~OCAIIQNMOSHOLU GOLF COURSE George Inc. HOlE NO.
Me 626-99VAN CORTLANDT PARK

l.N " Sf ...
N: 322, 969. 32CONTRACT HED-543 XlIB:m IU'ACV. Io:XI'I.nKATION OfFSE' £:624,941. 05

L. 99018 FOR; METCALFLEDOY-HAZEN AND SAWYER
l>lI'IU II _ f 1 CASINO out 0A1~ OAI£. StAAl· 2-5-99 GROUND EUVA'IQN 191.48
011'111 I L All CASINC QUI OAf! DAre. fINISH 2-8-9'3 GROUND WA\ER El.EVATION 175.48

'111'\1 gq-

CASNG,,)o HW 10 WEIGHI Of HAMMER 300-140 lBS. lfAMII.oll:RFALl
SAA1PlER 002 II 10 lNSlDE LENGIH Of SAMPlER 24 IN. 24 II PlEfl3:0"CASING __ SAM

0IAlItt0N0 811 Silt: NQ

CASING
:>-

BLOWS PER 6" DENS/IV PROFll.ElUI:!!: ... I:!!:... lU SAMPlE DEP'HS ......
Of? fIElD IOEN1IFICATIONDo III Do > ON SAMPlERBLOWS ~ ~ ::!: 0 CONSISt

CHANGE
~ ~ HEV fEel

;)j~ Of- sa.PER fOCI'
0·6 6 ·12 12" 18 18·2<1 M(JlStURE OEPtH

<l:~o
0'- TOPSOIL (3"). DARt::SQ1 ()'-2' 10' S 3 2 2 2' BROWN SILTY SAND,

ORGANIC MATTER.
ss: 2'-4' 14' 4 6 6 '3 LOOSE. (SM)Cll-65)
S~ f.:1, -6' 3" 28 roc II' TAN BROWN SILTY

FINE SAND, TRACE
58<1I~,-8' 3" 19 22 27 31 GRAVEL TO 4', SOME

GRAVEL TO 8', SOME
-1O Rl a'-10' 58' REC SOl LDE RS BOULDERS· (8' TO Ie!=l~e:t1n'_1n?' NR AND 13' TO 23').

GENERALLY DENSE.SS':12'-12.6' 5" 34 10( II' (SM AND GM)(6-6S)

~20

R? 11~'-?':l' 32· REC sOi LDI:RS
, -23.4' ::I" nx IS'

.
f-30

R3 23.5'-~.5' NR
""-':1':1 4' 3" 10r I~ 33'

RUSTY BROWN SILTY
F-M SAND WITH ROCI
FRAGMENTS(GNEISS)
MICA, COBBLES.
GENERALLY VERY

~<lD Cd b.':l C;' .t/.(H I\ID DENSE-
Soil Engineer: Orillar: GUS SURI
0<Qng InspecIQr: Helper: STEVEN WEDDEKE

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I



I .IOU loc."nON· ~(1 2
OF 2

WGI Warren lOCAl!Otl BRONX NYMOSHOLU GOLF COURSE George Inc, HOlE NO MG-82t-9'3VAN CORTLANDT PARK
IN 6 SIA N:322,8G'3.32CONTRACT HED-543 XlfllSlIIU'Al:1o; .:XI'UtKATION QfFSEI E:624,941.0S

L.99018 FOR; METCALF&EDDY-HAZEN AND SAWYER
OII'IH II _.1 CJ\SlNC 001 DAI[ DAlE. SIMI. 2-5-99 GllOlN> Et.EVMON 191.48
DIP'" II -\II CASlNC OUI D"l~ DAtE. FINISH, 2-8-99 GROUND WAIE~ £levA-lION 175.48

21f'i lJ:\q
CASING UO HW 10 WE;(;HI OF I-lAMME~ 300-140 l8S. HAJIvlME~ FAlL
SM<lPlER 0.0 2 II 10 lNSOt lENGIH OF SAMPlER 24 IN. CASING 24 II SAMPlER3:0"
DIAMOND ell 9ZE NQ

CASING
.:>-

BlOWS PERC.· DENSITY PROFILEwe: ... co:.... w SAMPlE DEPtHS ~~ 011 ~LO IOENIIFlCAIlONBlOWS Q. CD
ON SAMPlER~ ~ ~ 0 CONSlS1. CHANGE« :::) ElE\ . FEEt ~~ Of SOIlPE~ FOOl ... Z

0-6 6 ·12 12 - IS 18·24 MOIStURE DEPtHc:1-0
'-40 0::;:' ':I" t or /':'1 40.5' POSSIBLE SAPROLITI40 SOIL (DECOMPOSED

ROCK). (SM AND GM)
(6-65/5-65)

Ii!'~ 40"!'ii'-4~ S' 70· R1=r
hO· POI GNEISS.

AMPHIBOLITIC,
WEATHERED AND

50 FRACTURED FROM
"""10 40.5' TO 42'.

ROCK QUALITY IM-
PROVES AT 42'.HARI
SLIGHTLY WEATHERE[Ok "4=;.!"i' -0::;0:;.0::;:' g~. RI=C TO UNWEATHERED,

q?~ RQI MEDIUM GRAY GNEIS~
BELOW 42'. FOLIAT-
ION AT 20 TO 4060 DEGREES. MODERATEl

1-20 CLOSE JOINT
SPACING. A FEW
SUBHORIZONTAL
JOINTS ACROSS
FOLIATION.

R7 I!'ii~.~'-k~ 5' 99~ REC GENERALLY GOOD-q"'i~ ~OT GOCK. (1-6::5>

AT 57.4', A SMooTI70 JOINT WITH
i-30 FOLIATION TREND A"

30 DEGREES. AT
58.6', A SMOOTH
FOLIATION JOINT A·
30 DEGREES, MICA.DC ~c:: !";'_7"'i; Ci' QQ. Rl=r 75.5'

9';· 1:>01

END OF HOLE 75.5'80
1-40

Soil EngIneet: Driller: GUS SURI
0rIIing lr\Sj)eCtor: Helper: STEVEN LUEDDEKE

I
I
I
I
I
I
I

I
I
I
I
I.
I
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I
I
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JOB lOCAllON SI'~rr 1 0; 4
WGI Warren lOCAh(lN BRONX, NYMOSHOLU GOLF COURSE George Inc. HOlE NO MG-827-99VAN CORTLANDT PARK

\.II'f; &. 5',11. N:323,OIS.b9CONTRACT HEO-S43 SIiUSUR"'A(:~: ~:XloUlllATlUN OFfSET EI!;24, 959.91

L. 99018 ron. METCAL~LEDDY-HAZEN AND SAWYER
1'11'111 II _ II CASING 001 DAII OAII. SIAm 2-3-'39 GROUND m"MIQN 192. 16
l~ f'Ui II ,\II C,\SINC ClUI DAn:. lJAlf. rlllllSu 2-4-99 GOOIH) WAn:R EU.!AIlON 185147.;xIs S5'
c~oC' HW 10 WlIG!H Of HAMMfR 300-140 LBS liAMMER FAll

SMIPl.H1002" 10 INSIDE lfNGUI Of SAMPlER 24 IN CASING 24" SAMPlE~O II

OIAMOI'-CJ 811 :iI/E NQ

CASING .....e: I "" BLOWS PER 0' DENSIIY~~ PROFilE...... SAMPLE DEPIHS FIElD IOENnFICAIJONBlOWS
CL m Q. >

ON SAMPUQ OR~ ~ ::! 0 CHANGE
0( => i ELl\" . FEEl <u CONSIS!. OF SOIlPE~ fCC'1 •~ z "' ... 0·6 0·11 11· 18 18 ' 2<1 MOlSnJRE O~PTH

'"~1I 0'- TOPSOIL (2")• RUSTY
SSt 0'-2' 14" 3 3 2 3 2' BROWN SILTY FINE

SAND, ORGANIC
ss~[2'-4' 120

' 2 4 4 5 MATTER, TRACE
GRAVEL. LOOSE.ss~~'-6' 6" 4 5 20 25- (SM) (11-65)
RUSTY BROWN SILTYSS46'-8' 6" 25 30 31 32 FINE SAND, TRACE T

SS~lA' NR 10( /0" SOME GRAVEL. LOOSE
~'o , 10' TO 4', F'ROM4' TO

12' DENSE TO VERY
DENSE. (SM)(6-65)

Rl 8'-13' 45~ REC BOl LDI: RS
GREENISH GRAY SILT
F-C SAND, SOME TO

S~F; 4'-16' 8" 24 52 36 43 LITTLE GRAVEL,
COBBLES AND

5S'" l6'--.18' 10" 27 28 34 44 BOULDERS. BOULDERS
C:C:1: 11 R' II.IP 10e JO" BOt t.ns RS CORED FROM 8' TO

r-20 13'. VERY DENSE.
TILL MATERIAL., -22' a"? 6 3S 38 41 22' <8M AND GM)
(6-65/5-65)

R!= 10 122'-24' 10" 3'3 43 55 77 YELLOW BROWN SILTY
F-M SAND WITH ROCK

SI; 11 124'-26' 12'o 1;.7 7'3 85 91 26' ~RAGMENTS (GNEISS)
MICA. VERY DENSE.
POSSIBLE SAPROLITI
SOIL (DECOMPOSED

-30 ROCK) (SP-SM AND
GP-GM) (6-65/5-65)

R? ?F.'-32' as-I. RJ;"r: GNEISS. MEDIUH GRP
22" RQIl

~ROM 26'TO 37',SOF
TO MODERATELY HARe
WEATHERED,
OXIDIZED,F'RACTUREt
FOLIATION ~ROM SUE
HORIZONTAL TO 60

""40 s. CLOSE
Sol EngIneer. Ofille,: GUS SURI
Ollblng In$peclor: Helper: STEVEN LUEDDEKE

I
I
I
I

I
I
I
I
I
I
I.
1\
I
I
I
I
I
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JOB lOCAllON. ~IHI 2 t)F 4
WGI Warren lOCAhOl'l BRONX. NYMOSHOLU GOur GOURSE George Inc. HOlE NO KG 827-"3"3VAN CORTLANDT PARK

LH a. SIA N:323,OI5.09CONTRACT HED-543 HUllSlllU'Al:~ KXI·I.()I~Tl(}N OfFSEt E:624,gS9.Bl
L.9'9018 FOR: METCALF"LEDDY-HAZEN AND SAWYER

1)11'111 .. _ II CASINO OUI DAlE OAlt SlAAl. 2-3-99 GROONO ElE"/AliON 1'92.16
01 I'll. H AlL CASlNC CUI OAll OAIf. flNl$l-t: 2-4-99 GOOUND w,o.lfll fL£VAllOlII 185.47
c~oo HW to wEICH I or IIAMMER 300-140 Las. ......MloAtll fAl.l
SAMlUR 002" 10 INSIDE LENGIH Of' SAMPLEIl 24 IN. CASING 24 II SAMPLE~O"
QIAMOM) UII SIZE NQ

CASING ... I!: ... 1< 8lOWS PE1l6" OENSIIY PROfltE... ... SAMPlE [)EPIHS ......
OR FiElD IDENTIfICATIONBLOWS Q. ... Q. >

ON SAMPl.£R CHANGE::i: ~ ElE\ . fEEl ~ 0
CONSISI<I; ;;;) « u OF SOILPER roor on z "'~ O-b 6 -12 12·18 18·24 MOISIUIlE OEPIH

1-0
JOINT SPACING.40 P';l! ~?'-4?' qn~ REC <4-65/3-65)

4A''' J;!'r.m

ROCK QUALITY IM-
PROVES AT 37'. FRC
37' TO 42' ROCK IE
MODERATELY
WEATHERED, SOFT,
CLOSELY JOINTED.

-10 FROM 36.5' TO 37',
A SUBVERTICALP4 4?'_~?' qR~ REC FOLIATION JOINT,

7~'l! PDT SMOOTH, CHLORITE,
OPEN, SOFT, FRIABl
WTIH THREE 5 TO
lO-DEGREE JOINTS
ACROSS FOLIATION,
ROUGH, CARBONATE60 COATING.

~20 FROM 39.5'TO 40.8'
A eO-DEGREE F"OLIAl

r;I~ R:?'-l=;.?' QA' R~r ION .JOINT,SMOOTH,
R..... , R:QI: TIGHT, WITH TWO

.JOINTSWITH
FOLIATION TREND,
ROUGH, OPEN. (3-63~
FROM 42' TO 53.2' t70 MODERATELY CLOSE

1-30 ,JOINTSPACING,
SLIGHTLY WEATHEREIOl=;. 1I=.?'_7-'>' Qa"J' PE:'t" TO UNWEATHERED.

ql'l'll J;!'1:I1l FOLIATION AT 30 T(
SO DEGREES.

D7 :7?'-77' QA'lI OE:'t" 77' FROM 42' TO 43.2' I
91" POll AN SO-DEGREEeo FOLIATION JOINT,

1-40 npl=lIJ MICI

Soil fJ:lglnei:r: Driller: GUS SURI
Oriling lnspeelor, Hetp8f: STEVEN LUEDDEKE

I
I

I
I
I
I
I
I
I-
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I
I
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SHHI - OF ...
WGI Warren LOCAl .... !! BRONX, NYMOSHOLU GOLF COURSE

George Inc. IO.E NCo MG-B27-'9gVAN CORTLANDT PARK
ltl • SI<- N~323,OI5.09CONTRACT HED-S43 ~lIUSUlti'"A(:~: ~;XI·I.()ltA·rIUN
OFFSEI EI624,95'3.81

L.'9'901B FOR; METCALr&EDDY-HAZEN AND SAWYER
011'111 II _ • r CASINC 001 DAlr CoAlE. SIIIRI. 2-3-'99 GOOUND EU Il-hON 1'92.16DII'III II '1.11 C!\SING OUI DAll DAlE fd\llSl+ 2-4-'99

GIiOUNO W";EIi ELEVAIJON 185.47
''If r~c~..:>o HW 10 WEIGHI 01 HAMMEQ 300-140 lBS. HAMMEl? FAll

SAAlI'LElI OD2" 10 !NSlOt lENGIH OF SAMI'lER 24
IN. CASING 24" SAMPlEi?OnDIAMO!'O 811 SIZE NQ

CASING :I-
BlOWS Pl:II IF DENSITYw'" it~ PROfilE.......

SAAIPU DEPfliS
011 FIELD IDENTIFICATION

l1. coBlOWS :::i: ::E :i ~ ON SAMUII CHANGE0( ;;;) ELE\; . fEer
:i~ CONSISt. OF SOlI.PEII FOOl <II Z

o 0- 6 ·I~ I~· 18 18·24 MOISIUIIE CfPIH'"1-0

WITH THREE 10-
DEGREE JOINTS(ONE
WITH FOLIATION
TREND AND TWO
ACROSS FOLIATION).
OPEN, ROUGH.
FROM 47.7' TO 49r,
A GO-DEGREE
F"OLIATION JOINT,

-10 SMOOTH. OPEN, MICA:CHLORITE, SOFT,
WITH A IO-DEGREE
JOINT ACROSS
FOLIATION ROUGH,
OPEN.
AT 51', A 60-DEGREI
FOLIATION JOINT,
SMOOTH, OPEN WITH
A 20-DEGREE JOINT

~20 ACROSS FOLIATION,
ROUSH, TIGHT.
FROM 52' TO 53.2',
FRACTURED WITH TWO
FOLIATION JOINTS,
SMOOTH, OPENr ANSO-DEGREE JOINT
ACROSS rOLIATION,
ROUGH, TIGHT AND
TWO IO-DEGREE~30 JOINTS WITH
FOLIATION TREND,
ROUSH, OPEN. (2-65)
BELOW 53.2', HARD,
UNWEATHERED ROCK.
FOLIATION AT 40 TO
60 DEGREES.
MODERATELY CLOSE T[
WIDE JOINT SPACING.

1-40

SOIl Eng;neer:
Orlller: GUS SURI

DrlIlIo\l Inspector:
HeIpef: STEVEN LUEDDEI<E

I

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

~"HHI ....
OFWGI Warren lOCA'lON BRONX. NYMOSHOLU GOLF COURSE

George Inc. HOlf NO MG-B27-'9'9VAN CORTLANDT PARK
: lII\l aSIA N:323,OI5~09CONTRACT HED-543 MUll."lllll,,"A(:V. KX/,I.ORATIUN

OfFSEI E1624,gSg~Bl
.L.99018 FOR. METCALF&EDDY-HAZEN AND SAWYER

1" 1'111 II _ I I c..\SIlIlC aul 01\11 OAfl. SIAAI 2-3-99 GIlOUNO ElEVAIION 192. 1601 PII~ II All CASlNC 0\)1 OA.'~ OAIE. FINISH. 2-4-99
GROUND WAIER EuVATlON 185.47

"::ASINC 0 0_ HW ID WElGlil Of HAMMW 300-140 l85. H.AMMER FAllSAMPLER 002" 1.0 INSIDElENGIH Of SAMPlER 24 IN. CASING ~ SAMPlE~O IIDIAMOND BIT SUE NQ
CASING >

BlOWS PER Cf DENSity
w <l< ",a

PROl'llEa:~ SAMPU OEPIHS ~ ...
OR FIELD 100NJIFICAII0N

SlOWS ~ ~ ELE\' FEEl ~~ ON SAMPlER
CONSIS) CHANGE;:I ~ -c U

OF SOIl
PER FU('lI .......

O-b a-I" ." - 18 18·24 MOrsrurd: Dt:PIHa~o

AT 72' AND 73',
80 AND 70-DEGREE
FOLIATION ,JOINTS
RESPECTIVELY,
SMOOTH, TIGHT,MICA.
AT 73~e', A 60-
DEGREE .JOINTACROS
FOLIATION, ROUGH,1-10 TIGHT.
AT 74.1', A 50-
DEGREE FOLIATION
JOINT, SMOOTH,MICA
FROM 74.1'TO 74.6'
AN eO-DEGREE JOINT
WITH FOLIATION
TREND, SMOOTH,TIGHT, IRREGULAR,MICA.-20 AT 74.6' A 20-
DEGREE ,JOINTACRDS
FOLIATION, ROUGH,TIGHT.
IN GENERAL OOOD
ROCK. (1-65)

END OF HOLE 77'
~30

f-4(I

Sol EngIneer:
Orlner: SUS SURI

0rIang In$pedor:
Helper: STEVEN LUEDDEKE

I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
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WGI Warren
George Inc.

MOSHOLU GOLr COURSE
VANCORTLANDT PARK
CONTRACT HED-543

L.99018 FOR

NlIIUlllltt'A(~to: t:XI'I.U1tATIUN

METCALr&EDDY-HAZEN AND SAWYER

SIIUI -~B~R"""O-N'-'-X, 0NR"y...L__
lOCAlION ........noo- ....... .,:........;..,;,.-- __
HOlE NO M6-B28-'9'3

N: 323,214. 7BlJI'4 " 51;'
OFfSl:! E: 624, 993. 06

1:'11'111 11 _II CIISlNCO\J1 OAlt

1~11'111 II .'-1 C'A$IIIIC 0111 UA.rl
DAlE. SIARr 2-3-99
DAle. FINISI+ _2;;;;.-_4..:..-_9_9__

GROUND ElE';AlIQN 188.28
GROUND WA'ER HEV.Al!ON 17::;.74

:J' '<11"1':'/C~ 00 ~ __ II) _

SAAU'lER 002" I D
DIAMOND 811AA Nt!--------

WElGl-iT OF HAMMEll _...:3:..0:...0:..,- .. 1;..4..:...0=--__ lBS
lNSlOE LfNCIH OF SAMPlER 24 IN

HMoIr-..q:1lFAll

CASING 24" SAMPt.E~_O_"__

... ~ BlOWS PEIl 6" DtNSlfY
~ ~ ON SAMPlER OR
~}l1--r--..---.----1 CONSISt

Q< o· 0 0 ·12 12· 18 18.24 MOISTUll£
~ 0 -t---+---.,r------+--+--+--4--~-4_--~=""-h==~""':""!~-~'="' ...0'- TOPSOIL(4"). DARK

2' GRAY SILTY SAND,
ORGANIC MATTER.
LOOSE.(SM)(11-6~)

SAMPlE DEPIHS
fLt'. F(EJ

5510'-?' 12" 2 4

7

PlK>FIlE
CHANGE

GEPIH

FIELD 'OENTlACAIlON
or SOIl

CJt,SlNG-

BLows
FER r(''C't

SS~2'-4' l4" 5

12" B 1t 16 21.

3 4

8 10

1?" ~2 16 14 17

B" 20 24 29 31
10" 27 29 32 38

gSSl14' -16'

SS<=16' -18' 3" roc IS"

10" 30 37 49 10C

R1 bl' -26'

15"

BROWN SILTY FINE T
MEDIUM SAND, TRACE
TO SOME GRAVEL,
GRAVEL CONTENT
TENDS TO INCREASE
BELQW 5'. MEDIUM
DENSE TO DENSE FRQ
2' TO 11'. VERY

14' DENSE BELOW II'.
(SM.SP-GM) (6-65)
YELLOW BROWN SILTY
F-M SAND WITH MICA
ROCK FRAGMENTS
(GNEISS), COBBLES,
PROBABLE BOULDERS.

21 ' VERY DENSE.
POSSIBLE SAPROLITI
SOIL. (DECOMPOSED
ROCK). <8M AND 8M)
(6-65/5-65)

GNEISS. LIaHT GRAY
SCHISTOSE, MODERATE
LY HARD TO HARD,
SLIGHTLY WEATHERED
TO UNWEATHERED.
OXIDATION ON JOINT
TO 30'.

FOLIATION AT 10 TO
30 DEGREES
~ROM 21' TO 33';
AT 30 TO 50 DEGREE
FROM 33' TO 56';

... 40 ...L---..L......-.....L------....L....-..I--L.---1_--'-_-L. __ ..L.- __ L.....u.!c;n_T~IO_...7~'OL..1:£5n:E~G.!:::.Rt=!:IE!::::l~Sl::!.__

... 10 +----t-...l:s:u~s~sle'-'--~1~O:-'-_-+1=Ll!..."...j....:1~2=_+...:!1!..!7:......j....:!52~O'_l__=2.::L.13

55':10'-12'

'-20 +-__ S=,~!'=_~10~1~ B'_--'!2~O~' ~2~'_'+-:1~O::.::t(~/!,;4:!-l..,---il---I
~!= t 1 120' -21' 2" 10f 13"

~t----+---+-------+----I---+-_-+_-+-_--l
1-30 +---t---t-------+---+---4---4_-1I----l

66? RQr

0I1l5ng InsPector: ------- Helper.

DriUer: __ RE_Y_N_O_L_D_S__BR_I_D_G_P_A_L _

ALVRO LONDON
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............. l,;t -Warren BRONX, NY -WGI lOCAhQlIMOSHOLU GOLF COURSE
George Inc. HOlE NO MG-B28-99VANCORTLANDT PARK N:323,214.7Blll'4 & SIACONTRACT HED-543 ~(In"illlUo' At :to: f.XI'I.UMT1UN OFFS£I EI624,9S3.06

L.9901a FOR: METCALF&EDDY-HAZEN AND SAWYER
nll'UI f1 _ 11 CI\SINC 0111 UAll DAfE. SIMI 2-3-99 GROUND Elf'lAflON 1as. 281)11-'111 II JIll CASIIIC 001 DAle DAlE. JIl'oGl 2-4-99 GROUND WI.IEIl EtEVAIION 175.74

'),-ql<:fq
C~ OD HW 10 WEICH I Of liAMMED 300-140 lBS HAl'JlMEn FAll
SAMPLER00.2" 10 INSIDE lENGIH Of 5AMPIER 24 IN CASING 24" SAMl't.ER30 ..OIAMONO BIT SIZE NQ

CASlNG we!< ...li BtOWS PER t, DENSITY PROFILE-' ... SAMPI.e DEPTHS -' ...
011 RHO IOEN1lFlCAIIONBlOWS D.. GI D.. :>

ON SAMPlER:::!: :::!: £lEV, FEU :::!: 0
CONSlS1 CHANGt;;j ~ " IJ OF sou..PER FOOl

'" w q 0 II ·12 12·18 MOISTURE DEPIHC< 18 24~D
BELOW 56' •40

CLOSE JOINT SPACI~
FROM 21' TO 30'.
10 TO 30-DEGREER~ 3E;,'-4S' 99' Rl=r FOLIATION JOINTSq~. pr.m PREDOM INATE,
AT 21', 22.8' ,50 SMOOTH FOLIATION

1-10 JOINTS, TIGHT,
MICA. (3-65)

BELOW 30',
MODERATEL Y CLOSE
JOINT SPACING.S !:Iol 14'::"-0::;;,::., 9'9' Rl=r AT 33' AND 34',R~'!l por SMOOTH FOLIATION
.JOINTS, TI6HT ,MICA60 FROM 46.5'TO 46.8't-20 A 60-DEGREE JOINT
ACROSS FOLIATION,
IRREGULAR, TIGHT,CHLORITE.
FROM 55.6' TO 56',TWO DO-DEGREE!:I!"O 51;'-66-' 99' 1:1'1=,. 66' FOLIATION JOINTS,

96' ~or SMOOTH, TIGHT,MICA
.=-ROM56' TO 56.7',70 FRACTURED ROCK,,..30 CHLORITE
ALTERATION, SOrT,
WITH FIVE SUB-
HORIZONTAL JOINTS,
OPEN. POSSIBLE
SHEARING. MODERATE
LY JOINTED BELOW
':57'• ROCK IS
GENERALLV GOOD.BO
( 1-65/2-65)

1-40 I=l\Jn n~ I-Inl 1= r::ii ,

Sol engkleet:
Dtiller. REYNOLDS BRIDGPAL

Orll&oo Inlpector. Helper: ALVRO LONDON

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



I MOSHOLU GOLr COURSE
VAN CORTLANDT PARK
CONTRACT HED-S43

I
I

L. 9'3018
FOR; METCALr&EDDY-HAZEN AND SAWYER

WGI Warren
George Inc.

)Ht~t ---=-,,;.~=-_ OF ~':'''"'""-_
lOCMICN BRONX, NY
~eNO MG-929-9§
IN: a STA, N:323,392.11
OFFSEt E: 625, 005. 14

DAle. SIMI.
DAlE. FNSH.

011'111 - .. _ U CASING 001 ()AIE _

ml"H FI All CASINC0!J1 DAlE
3-9-99 GIlO\INO Et.E...... lION 181. 72

GIlOUNO WAlED ELEVATION 177. as-
?> l.i*t l"Iq

3-11-99

I
c~oo :..;H,;;,,:W 1D _

SAMl'lER 0.0 2." 1.0
0lAM0l\0 IllI 9lI: _N;..;.;;,:Q _

300-140WEIGHIOf HAMMER _-::...:...;;="",.........;~ __ lOS.
INSIDE tENGIH Of SAMPLfI? 24 IN.

I
I
I
I

>
BtOWS PER 6" DENSITy... Q:

PROFilE........
a. >

ON SAMPLER 0'" ~ANGE~ 0
CONSISt.« uen ...

0-6 6 -12 12·18 18·7d MOISTur<£ OEPrtlll:;

0'-
9" 1 2 2 2

13' :3 5 7 7 4'

C...srN<;

8l0WS
PER fOCI

... ll:;

It ~ SAMPLE DEPIHS
~ ~ asv : fEET"'z

KAMMER fALL

CASING ~ SAMPl.ER3..:.0_" __

FIELD lOENIlFICATlON
OF sea.

SILTY SAND WITH
COBBLES AND
BOULDERS.
(eM AND SM) (6-65)i- 10 +----+-......l.:Ru....lpI4'-'--..J.l~O"-'-__ _+_-'3~O::<..·<.t_'RI.:::E=::+(.t:!B~0L"'1_.l::L:.!:!D~I=,.!;R::..!:S:!-J

2O+---+--+--------+---t---+-- ........_--l~___l

I
I
I
I
I

Ii? 10'-is'

R::l 115' -25'

9S· REc
88· RQr

73') RIJ[

10'

GNEISS. MEDIUM
GRAY, HARD,
SCHISTOSE ~ROM 25'
TO 27.5', 42' TO
45'. FAINTLY
WEATHERED TO UN-
WEATHERED.
FOLIATION AT 40
TO :::;0 DEGREES.
FOLIATION AT 70
DEGREES TO SUB-
VERTICAL FROM 15'
TO 17.5', 29.4' TO
31.2'. INDISTINCT
rROM 31.2' TO 35'.
OXIDATION ON JOINT
TO 32', CLOSE TO
MODERATELY CLOSE
JOINT SPACING. VER
CLOSE SPACING FROM
31' TO 34'.

1-30+---+---1--------1--4---4-_4_---4_--1

I
I

97' P~r GOOD ROCK rROM 35'
TO 40' AND BELOW
45' •

I
FROM lS.S'TO 16.8'
A SUBVERTICAL

>-40 ....L...--.l...----L-------L.--L---.L.._...L._...L..._..L- __ .L...-__ L.LJ.Il::"""nl.l..l.T[ttl..AT",,"T' n>.Ll.1.N..... LIoIJTnlTIoJ.1J"'TI.4-_

DrlUer: _---.:.J:.:A~K:.:E::.....:H:...::A~R:...::R~I:..:S=- _

I
DIGDng 11'15peC1OI: ----- Helpe<: _---'D!!!:!A~V_=E:.....!:H~A!!:R~R~I~S:!- ~_

I
I



I
I
I

- .,.,~....
BRONX', NYMOSHOLU GOL~ COURSE WGI Warren' lOCAItON Me 8:29-99 -George Inc. HOl£ NOVAN CORTLANDT PARK

LN, $IA N:323,392.71CONTRACT HED-543 MliUSlIIU·A(:lo: r.XI'l.(lltATIUN OffSEl E:62S,OOS.i4
L.'39018

FOR' METCALF&EDDY-HAZEN AND SAWYER
011'111 II _ II CASINC OUI OAI[ DAn:. SIAl'll: 3-9-99

GROUND ELEVAtION 181.72
DIl"H II .'Il.t CASING QUI DAI£. DAlE. fINlSH· 3 11 99 GROUND WAlE I? EleVA,llON 1 '- , • 1:1:5
CASING o C' HW 10 welGHl OJ HAMMI;I'l 300-140 lBS HAMMEll FAll
SAAlPlEIl 0.0 2 II 10 1N$IOl: tENGIH Of SAMPlER 24 IN. CASING 24 II SAMPlSR30 II
OIAMONO all Sl2i NQ

CASING ... ~ >
BlOWS Pm 6' OEN$lfY PROALEw~...... SAMPLE DEPIHS a: ...

RHO lDENllRCA'lQN
e, CD

ORBlOWS ::!: :! :! > ON SAMP\.l:D CHANGE:i ~ EL£v FUT '"0 CONSISI. OF SOILPElI F..."'CI ... M 0,6 co ·12 12·18 18·24 MQiS1U1lf DEPTHCl::-0
,ux 7r:40 TIGHT, ROUGH, AT17.7' AND 18.9' ,

TWO 50-DEGREE
R5 35'-45' 98· REC JOINTS ACROSS

80' RQ[ ~OLIATION,OXIDIZE[
ROUGH, OPEN.

50 FROM 39.7'TO 31.9'
-10 A SUBVERTICAL

JOINT, CURVED,
IRREGULAR,OXIDIZE£
ROUGH, OPEN,
CARBONATE COATINGR6 45'-55' 98· REC WITH A lO-DEGREE80 RQI JOINT ACROSS
F"OLIATION, OPEN.
FROM 31.9'TO 33.3'60 FRACTURED ZONE

t-20 ALONG rOLIATION,. SOFT AND rRIABLE •
WITH CHLORI TIC AL
TERATION, CARBONATCOATING. POSSIBLER7 55' -65' 98~ REC 65' SHEAR ZONE.

98· RQI
AT 42', A 50-DEeRE
JOINT ACROSS70 ~OLIATION, SMOOTH,r30 TIGHT.
FROM 42.4' TO 45',
SEVEN FOLIATION
JOINTS AT 40
DEGREES, SMOOTH,
AND ONE SUB-
HORIZONTAL JOINTS,
ROUGH, TIGHT.

-40

Soil EngIneet:
OrUler: JAKE HARRIS

l>ttDlng fnSpeclOt:
Helper: DAVE HARRIS

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

_to - QF
Warren BRONX NY -WGI lOCAlION MG-B2§-'3'§MOSHOLU GOLF COURSE
George Inc. HOlE NO.VAN CORTLANDT PARK

Ut* I) SIll. N:323,39z.71CONTRACT HED-543 811 n.suK"'I\€:!o: t-:XI'I.U1tATlctN OFFSEI E:625,005.14
L.99018 fOR; METCALF&EDDV-HAZEN AND SAWYER

n11'1I1 II _ H CASING QUI CAfE DAlE SIMI. 3-9-'39 GROUND ELEVA'1QN 181.721)1I'11i u. AU CASING CUI OAI~ DAlt FINISH: 3-11-'39
GROlJIlO WAIER ElEVAIIQN 177.85

:3
C~ 00 HW 10 WEIGHI OF HAMMEll 300-140 l8S. HAMMEl) FAll
SAMPlER 0.0 2" 10 INSIDE LENGIH Of' SAMPlER 24 IN. CASING 24" SAMptE~O"
DIAMOND 8lt SIZE NQ

CASING wC!< wit BlOWS PER ,.. OENSI1Y PROFIlE~lK SAMPlE OEPIHS -,w
OR FlEw IOENlIFlCAlIONBlOWS ... > ON SAMP\.EQ CHANGE~ ::!! ::!! 0

CONSlSr.~ ~ ElEV : ~EEI ~o OF SOIl.PEl? ~OOT
~ O-C> 0·12 12·IB 18·2d MOlSTUIlE DEPIH-0

FROM 47~4' TO47.15', TWa 60-DEGREE FOLIATIONJOINTS, SMOOTH,TIGHT.
FROM 50' TO 50.5',
A 70-0EGREE JOINT,
SMOOTH, ALTERATIO"IN EPIDOTE.

-10 FROM 50.75'TO
51.3' THREE
FOLIATION JOINTS,
ROUGH, TIGHT,
ALTERATION INEPIDOTE. (2-65)

END OF HOLE 6S'
ORIENTED CORE F'ROM

"-20 45' TO 65'.
WATER PRESSURE
TESTS IN ROCK FROM
15' TO 65'.

. PIEZOMETER
INSTALLED AT SS'•

1-30

dO

Sol Engineer:
Driner: JAKE HARRIS

oriHng 1tlspec1Qt:
Help-. DAVE HARRIS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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L.99018

WGI Warren
George Inc.

MQSHOLU GOLF COURSE
VAN CORTLANDT PARK
CONTRACT HED-543

:-ItlllJollJlUo'A(''': fo::<I'WKATIllN

FOR: METCALFLEDDY-HAZEN AND SAWYER

:'/'tt' -....,BF:'lR~O""N...,~<r,0N"'IVr----
LOCAIIOI'{ ...... ~~oD:- .......~ __
HOlE NO Me B30-99
lH. l StA N: 322, 855. 71
OffSEt E. 625, 040. 79

011'11' - II _ II CASING \JUI OAIL _

Ot l'IH 'I .\11 C ASINC 001 t)AIl
2-17-99
2-24-99 G~ ElfvAtlON 1'93.87

GROUND WAIIIl ueVAIlON 176.32
DAlf. SIARI.
DAlf. ANISH

C~ 00 H,...W=-- 10 _

SAAtflIElloo2" '0
DIAMCIIID 611 Slf _N_Q _

CASl"fG
we!< I >

BlOWS !'Ell II DENSltv PROfII£we!<.... w SAMPLE OEPIHS ~~ all fIELD lDl:NhflCAtlON
BlOWS ......

ON SAMPLEIl:E ~
Elf" ~O

CONSISt CHANGE00:; ::> • FEEl -c 0
Of 'iOlJ.

~R FCCI "'2: I '" w 0,6 6 ·12 12 18 15·24 MOlSlURE DEPtHe!<1-0

0'- TOPSOIL(2"). DARK!=l:~1 k"-2' 1f," 3 3 2 2 2' BROWN SILTY SAND,
ORGANIC MATTER.ss-:::; i~"-4' 20" 6 5 5 7 LOOSE. (SM) (11-65)

sss 14'-6' 6" 10 20 22 19. RUSTY BROWN SILTY
F-H SAND, TRACE TO5S.; 6'-8' 8" 23 24 26 21 SOME" GRAVEL. MEDIU
DENSE TO DENSE.

1-10 55!" B'-10' S" 10 13 14 16 (SM,SP-SM) (6-65)

300-140wt;IGHl 01- IIAMMEIl =""" LBS.

INSlOE UNGIH Of SAMPlEIl 24 IN.
HAMMEll FALL

24" ~ ..CASING __ SAMPmr:'::'. _

16'
BROWN GRAY SILTY
SAND, TRACE TO SOM
GRAVEL, COBBLES.
BOULDERS. VERY
DENSE. POSSIBLE
TILL MATERIAL.
(8M AND 'GM)
(6-65/5-65)

30.5'
GNEISS. LIGHT GRAY
HARD. QUARTZITIC
FROM 31' TO 33'.
47' TO 48'; 67'TO
71.5'. FAINTLY
WEATHERED TO UN-
WEATHERED.FOLIATIO
MOSTLY SUBVERTICAL

R4 ~5-' -40' 91' RE:C AT 60 DEGREES fROM
f-40 ""--_-L- '-- -'-~~O!.t.I~~.......c..IlRIJUlJ,.D_---I.._--L_--I '-- __ .L...;;L!;4l6.....'----'T....O....--L:4'9....'....L. _
Soil &Vneer: _

DAVE HARRIS
On1l$1: __ J_A_K_E_H_A_R_R_I_S _

0IDlg 1nspecIor, -------------_ H$Ipet:
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~IlU! - Of <03

WGI Warren LOCAlI(,11 BRONX. NYMOSHOLU GOLF COURSE George Inc. 1iOL~ NCt MG-B30-99VAN CORTLANDT PARK
IR'E a. 51'<' N: 322, 855.71CONTRACT HED-543 l'IlJlIMUlt"'A(:~: Jo:XI'I.lUtA Til tN
OffSEI E:625, 040.7"3

L.99018 FOR: METCAlF~EDDV-HAZEN AND SAWYER
011'111 II _ .. CASING OUI I)Alf OAI~ SIMI, 2-17-99 GROuND m·..AIOl 1'33.87
DU'I" .. '\lL c.\SllIIC. ClUI O"I~ DAlE fiNlSli, 2-24-'39 GllOUNO WAlER HEVAIION 176.32'
C.>.$ING 0 D HW lD W(1CtI1 Of liAMMEll 300-140 LBS ti.AMf'ytEll FALL
SMlPLER 0.1) 2" 10 INSlOf LHIGII1 Of SAMPLE.ll 24 IN. CASING 24" SAMPLE~O"
DIAMOND 1111 51<1 NQ

CASING >-
BlOWS!'fR O' DfNSlIY PROALE

w'" w '"......
SAMPlE DEPIHS ......

OR fIELD IOENTlflCAnQNBtOWS
a. II> a. >::i: ~ ::!: 0 ON SAMPLER

CONSlsr CHANGE« :> ElE\' FEET :A~ OF SOILPER FOOl ~~ Z
0-6 0·12 12 18 18·24 MOISIUm: OlPIH'"--0

OXIDATION ON .JOINT40 TO 41'.
FROM 30.5' TO 35',JOINTS ACROSS120:;: I4n'-40:;: 0:;:, too Z REI" FOLIATION

A?"J rmr PREDOMINATE. F"ROM35' TO 40'. 30-
DEGREE JOINTS WITrR~ 14!"i.~'_04o:<1.O:;:' 1nt"1 "L RE'C FOL IATION TREND

1-10 4F."J RQr PRODOMINATE. VERY
CLOSE TO CLOSE
JOINT SPACING.
FRACTURED rROH
38.3' TO 40',
SMOOTH JOINTS.
(3-65)
6ENERALL Y GOOD ROC
BELOW 40' WITH60 127 140:<1.!"i,-a;0:<I.!"i' 1n(' "I. R~i'" CLOSE TO MODERATEL

20 A4':! pDr CLOSE JOINT
SPACING, EXCEPT
FROM 45' TO 49'
WHERE THE ROCK IS
VERY CLOSELY
JOINTED. A SUB-
VERTICAL FOLIATION
JOINT FROM 47' TO
49.5' ,ROUGH, PITTE70 DO "i:Q !"i. -&:.0:<1, t nr"l "I ClC'i" CORE SURFACE. FROM

~30 Cia." gr.a., 53.7' TO 54.2', A
70-DEGREE FOlIATIO
JOINT, SMOOTH.
BELOW 69', ONLY A
FEW SUBHORIZONTALI:)Q ~Q'_7C:;;' QCI"J ClC'f"" 75' JOINTS, ROUGH,~ 1:)f:lf1 TI8HT. (1-65)
END OF HOLE 75'80

1-40

Sol Engina9t,
Orllet: .JAKEHARRIS

0tilIng Inspector;
Helper: DAVE HARRIS



I

I

SUUI BRONX-,oNY
...

WGI Warren lOCA11QHMOSHOLU GOLF'COURSE George Inc. HOlE NO Ha-S30-93VAN CORTLANDT PARK
UN: 6 SIA N;322,855.11CONTRACT HED-543 loll! n"'lIk~'AeK Jo:XI'I.U1tATIUN QFFSU £:625,040.79

L.99018 FOR: METCALF'&EDDY-HAZEN AND SAWYER
1'11"111 II _II CASlNC OUI DAlE' OAlf. SIMI. 2-17-'9'9 GOOUf\O ElF'/AnON 193.87
1:>11'111 II All CASINO OUI DAlE DAlE FINlSH' 2-24-99

GQOUI\() WA!"E~ euVArtQN 176.32
.-§,;;Lq r~

C.>.9~ OD HW 10 Wl:lGHl at HAMMER 300-140 LBS HAMMEll FAll
SAA1PUR 002" 10 INSIOf LENGIH OF SAMPlER 24 IN 24" ~O"CASING __ SAMPlE
DIAMONO Bll SILE NQ

I
>-l CASING wI:!< ~~ BlOWS PEIl O' DENSJ"t PROFILE...... SAMPI.£ OEP'IHS 011 AEtD IOEN1IFlCAnQNl BlOWS ...... Q. > ON SAMPlEll CHANGE~ :::i: ElEv FU' :::! 0 CONSISTi PER k...'"'C'1 ~ ;;;, < u OF SOIL2; '"w 1)-0 (I ••, I' ·18 18 - 24 IwlOlSlURE OEPlltI '"1-0

I ORIENTED CORE F'ROH
30' TO "75' •

WATER PRESSURE
TeSTS IN ROCK FROM
3()' TO 75' •

I TWO PIEZOMETERS
INSTALLED AT 32'

-10
; AND 70'.
i

j
1
:

I
I
I

-20

--30

'-40

SonEngoneet: DrLller: JAKE HARRIS
DIiIIing Inspeclo~ Helper: DAVE HARRIS

I
I

I
I
I
I
I
I
I
I

I
I
I
I
I



SHU I • OF oI!.

lCCAlrOl'l---.:;Br.;RO~N ..X:r.'j--;N:V:_-_ -_ -_-HG-B31-99HOUNO~~S'5l~~--. __
lNllSTA N::323,103,27
OHS(1 __ E_=_6_2_5--=-.,O_7_0~. 9..::...::5_

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

Warren
George Inc.WGIMOSHOLU GOLF COURSE

VAN CORTLANDT PARK
CONTRACT HED-543

METCALF&EDDY-HAZEN AND SAWYERFOR;

GROtH> ElEvAl10N la8. 34
GROUl'O WAIElt fUVAf\ON 172. 93

'f

2-1-99011'11, II _II CASINCOUI U,\II

DI PHI II All CASiNC QUI DAI~
DAI£. SlARI
DAlE. fINISH 2-2-99

('ASING00 H~W~__ . II) "_

SMlI'lErz 0.02" I0
DIAMO/IC 811 $liE ..;.N..:.;Q"--- _

wt~.$11 ~ HAMMER _-=3;..;0;..;0;..;-"..1;;.-4_0'---__ lBS

lNSIOE l~NGrH OF SAMPlER 24 IN.

CASING
..

lll.OWS P\;R ti DENSITY~~ I ... a: PROFilE~~ SAMPlE DEPTHS .......
Do. > 011BLOWS ~~ I usv : FEU ~ 0

ON SAMPlER CONSIST. CHANGE
I'l:ll FOCI ... ~ o !I 6 12 12·18 Ie - 24 MOISTuRE DEPIH~

-0 0'-
~~1 ('),-?' 12" 7 5 5 4 2'
SS? ~'-4' 10" 12 10 '3 6

SS:= 4'-6' 12" 13 11 6 11. 6'
SSo::l ~'-B' 14" '22 '20 ?O 23

-10 SS"" 9'-10' 12" 24 21 30 47
c:c:,; In' .r o .~, ?" 10C 12" loIA~ H

FIELD IOENlIFICATlON

Of SOlI.

TOPSOIL(4ft). DARK
BROWN SILTY SAND,
ORGANIC MATTER.
LOOSE.CSM) (11-65)
RUSTY BROWN SILTY
FINE SAND, TRACE
GRAVEL. MEDI UM
DENSE. (8M) (7-65)
GREENISH GRAY SILT
SAND, SOME TO
LITTLE GRAVEL,
COBBLES. DENSE TO
VERY DENSE. TILL
MATERIAL.
<SP-8M AND GP-GM)
(6-65)

1-20 +-__ +-...1:>.1:R:l'"-f'tl~O.~51' .,;;;,-~210~p~•.5l:t."_~2~8:!.t1j!q...J:1.!:RIE~C_-+-_+----I 20.5'
GNEISS. MEDIUM
GRAY, HARD,
MODERATELY
WEATHERED, OXIDIZE
ON 30INTS TO 61.5'
FOLIATION AT 30
TO &0 DEGREES TO
31', &0 TO 70
DEGREES FROM 31~ T
55';
INDISTINCT BELOW
55' •

CLOSE TO MODERATEl
CLOSE 30INT SPACI~
FROM 2O.5'TO 40.5'
SUBHORIZONTAL
JOINTS PREDOMINATE

R~ t:l0 !'i' -40 !'I' 9B~ REC FRACTURED FROM
1-40 -'- __ ...I...__ '-- ---i.,..Q.I,RnLlL"J~... r:lU.4.m_----l._--J_---.Jl..- __ 1.-__ .L.~?O~''''''''''';~'____'TUoLn...2_2,...,5_~........A.....

O,ilIo<: _---..:R~E;::;.Y..:..NO:...:....:.=L=_D=S_B_R_I_DG_P_A_L _

ALVRO LONDONHo1pel:
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.J'f....J1"I ',"""",,n~" ••Jn.
SIIE[T ~ 2

BRONX"", aNYWGI Warren lOCAIlONHOSHOLU GOLr COURSE
George Inc. ItOI.E NO HG-S31-99VAN CORTLANDT PARK

N:323,I03,21UI'lE 6. 51"CONTRACT HED-543 ~UIISllIU·At:F. Io:XI'I.OllA 1'lUN
OFFstl E:625,O/0.95

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER
I'll 1'111 II _ II CNmG CUI OAlt DAlE. SlAnT· 2-1-'9'9 GROUND ELE"iAIlON 188.34PII'IH II All CASINC OUI OAII DAlE. FIMSH 2-2-99 GIlOUNo WAIER EliVATION 17:2.g3
C.),$ING ~"U HW II) ____

Wl:1CH1 OF I-lAMMl:R 300-140 lBS. HAI\IIMl;R FAll
SAMPlER 002" 10 INSIOf lfNGIH Of SAM1'UR 24 IN CASING 24 II SAMP\.E~O ..O!AMONO en SUI NQ

CASING ",e >
81,OWS PER e DENSITY PQOFllt... 1::~ w SAMPU OEPIHS ......

OR FIElD IOENlIFICATION61.C'WS Go ... Go >
ON SAMPlER" " FEEl ~ 0

. CONSIST CHANGEFEl< FOOl ~ ~ ElE\" ~~ Of :;oq,o 6 6 12 1:1- 18 18·24 M01SlURE OEPIH<::1-0

VERTICAL .JOINT FRO40 37.7' TO 40.5',OXIDIZED, ROUGH,
WITH SIX S-DEGREE
.JOINTS, OXIDIZED,
ROUGH, TIGHT. (2-65
QUARTZITIC GNEISS50 rROM 40.5' TO 43'~IO ~4 140.5'-50.5' 99'- REC AND FROM 51' TOCit") gOI1 5'9.5'•
BELOW 40.5', HARD,WEATHERED,
MODERATELY CLOSE
.JOINTSPACING. SUBHORIZONTAL JOINTS
PREDOMINATE BELOW60
50.5'.r-2O R~ ~.5'-e.O.5' 99~ REC FROM 43.2'TO 43.7'Q4Y. RlJr AND 44.2' TO 44.7'TWO GO-DEGREE
JOINTS ACROSS
FOU ATION, ROUGH,OXIDIZED, TIGHT.
rROM SB.7'TO 59.7'
A 70-DEGREE
rOLIATION JOINT,70 SMOOTH, TIGHT,>-30 g,;. II:tn.~'_"7n "'1:' Qg", gr,; COATED WITH

90~ RQI: CARBONATE, WITH
THREE SUBHORIZONTA
.JOINTS, OXIDIZED,
ROUGH. GENERALLYR7 l7i'1~' -"is. 5' 96Y. RI;"(' 75.5' aOOD ROCI<BELOW

937, RQt 40.5'. 11-I;!'i:)

END OF HOLE 75.5'SO
1-40

Sot Engineer
Oll1ler: REYNOLDS BRIDGPAL

OriBing hspectQl:
Helper: ALVRO LONDON
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-_ .... ' .............~-"\Ift.Jt ... SHEH J. OF 2

WGI Warren lOCAllOf'l BRONX~ NYMOSHOLU GOLF COURSE George Inc. HCX.ENO MG 93 -99VAN CORTLANDT PARK
IN .. SIA N:323,37B.?5CONTRACT HED 543 NlII4HUlUo'I\<:to: to:XI·I.()ItATION OffStI E:625,106.97

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER
011'111 II _ H CASING 001 DAl[ DAlE. SIMI. 3-3-99

r,n()IJNO ELEVAllQN 180.87
Otl'IH 11 All CASlNC OUI OAI~ DAtE. FINISH' 3-4-'99 GROUND WAIEll ELEVAIION 176.33

:'f"L'"19~
('.-\SING 00 HW 10 WfIGHT Of HAMMEll 300-140 lBS HAMMER FAll
SAM"lER 0 0 2" 1.0 INSlOE lENGTH OF SAMPUR 24 IN. CA$lNG 24" SAMPl£;30"
0lAM0N0 8IT SIZE NQ

>-
BlOWS Pl:R 6" DENSITy PROFILECASING ~ffi ... a:

... '" SAMPlE OEPIHS ~> Oil ~ lOENI1FTCAnONBlOWS
" :t EU\ ~8 ON SAMPlfR

CONSISI. CHANGE~ ~ FEff OF SOILPER FOOT .... 0,6 6 ·12 12·18 18 24 MOISTuRE DEPfHe
1-0

0'- DARK BROWN SILTY
SRl 10'-2' 18' 4 :.I 2 2 2' SAND, SOME:GRAVEL,

ORGANIC MATTER.
SS~I?, -4' 14' 2 4 6 7 (SM) (11-65)
gs 14'-6' 15' S 7 7 9 BROWN SILTY F"lNE:

SAND WITH SAND SIL
59' !6,' -8' 13" 12 16 19 22 INTERLAYERS.

POSSIBLE COBBLES
1-10 55!" !a'-lO' NR 2 33 39 20 10' FROM 8' TO 10' •

MEDIUM DENSE TO!=;~.= 1('J1-12' 1 1 • 9 11 12 13 VERY DENSE.
(SM) (6-65)eo.., It0' .14' 1?' 14 19 ~8 42 RUSTY BROWN SILTY

15' F-M SAND, TRACE
GRAVEL, MICA, ROCK
FRAGMENTS. DENSE TI
VERY DENSE.
POSSIBLE SAPROLITI

f-20 SOIL (DECOMPOSED
ROCK) • (SM AND GM).. (6-65)
GNEISS. MEDIUMRl 115' -25' 10C ;: REI: GRAY, HARD.

10( ~. RIJI FOLIATION AT 50 TO
60 DEGREES, SUB-
VERTICAL FROM 15'
TO 22' AND BELOW

f-3O 45' • FAINTLY
WEATHERED.
OXIDATION ON JOINT
TO 16.5'.
CLOSE TO MODERATE~

R? i?""-~5' for ':! ~~r CLOSE JOINT
ern"J RQr SPACING FROM 30.5

TO 36'. MODERATELY
CLOSE SPACING
BELOW 36'.

1-40

SolI EngIneer: Ollller:

OrlIing Inspector: Helper:

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

~:

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

SHEH
:.l 2-JVI) l\J\,. .r '\II\.JI" ..

BRONX,orNVWGI Warren lOCArlOHMOSHOLU GOL~ COURSE George Inc. HOU NO MG-B32-99VAN CORTLANDT PARK
UNl.51A N:323,3/B.15CONTRACT HED 543 SlIlJSlIIU'M:K Y.XI'I.U1(I\T1UN OFFSEI E:625,lQ6.9J

L.99018 FOR: METCALF&EDDV-HAZEN AND SAWYER
III 1'111 II _ H c.\SINC our DAf~' DAlE. SIARI. 3-3-99 GROUND Elr"'AlION 180.87
DIPIH II "-II C·\SINC our DAlE OAlf. FINISH· 3-4-9'3'

GROUND WAIER ElEVAIlQN 176.33
?'lIS ,qq

CASING 00 HW 10 Wl:IGHT OF IWwlMEQ 300-140 lBS. HANNEIl FAll
SAMPtEQ 0.0 2" 10 INSIOE l£NGIH OF SAMPlER 24 IN. CASING 24 II SAMPLeri30 II

DIAMOND 811 SIZE NQ

CASING w CE >-
81.QWS PER 6- DENSITY PROfItE~ au $AMPlE DEPTHS ~~

OQ FELD IOEN1lFICAlION
II. ... II. >BLOWS ::!: ~

REV FEEl ~ 0 ON SAMPI.ffi
CONSIST. CHANGE« :;) ~~ OF SOilPER FOOt '"Z 0-6 6 -12 12· t8 18 . 201 MOISruI?E OEPIHc:f-o AT 15.8', A 60-40 DEGREE FOLIATION

JOINT, SLIGHTLY
OXIDIZED, SMOOTH,R3 35'-45' 98· REC OPEN.

70' RQI AT 16.5', A 70-
DEGREE JOINT ACROSE
FOLIAT~ON,OXIDIZED,SO SMOOTH, TIGHT.

I- 1O AT 33' AND 34', TW(
GO-DEGREE JOINTS
WITH FOLIATION
TREND, SMOOTH,
OPEN, CHLORITE AL-1?4 45'-55' 98~ RE( TERATION.

98· RQI FROM 33.5'TO 33.75'
SOFT, FRIABLE ZONE,
ALTERATION IN60 EPIDOTE. POSSIBLE

-20 RS 55'-60' 10e 'Y. REC 60' SHEAR ZONE.
1~ X RQI: AT 34.2', A 40-

DEGREE JOINT ACROSS
FOLIATION, ~MaoTH,JOINTf OPEN.
FROM 36.3' TO
37.75' , AN 80-DE-
GREE JOINT ACROSS
FOLIATION, ROUGH,70 OPEN, ALTERATION

-30 CHLORITE:. (1-65)

END OF HOLE 60'

80
>-40

Soil enon-, Driller:

0riIlng In$pector: Helper:
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I
I
I
I
I
I
I
I
I
I
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I
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I
I
I

- _ ........ _ ..-._ .. StitE' J. Of z

WGI Warren lOCAl1ON BRONX3 NYMOSHOLU GOLF COURSE George Inc. HOlE NO. MG B3 -'39VAN CORTLANDT PARK N:323,G79.09t.N a SJACONTRACT HED-543 NtJUl'IlIRfA(:t·: KXl'UHlATIUN OFnEI E: 625,141. 00

L.99018 FOQ: METCALr~EDDY-HAZEN AND SAWYER
1)11'111 11 _ U CI\SINC our DAlE: DALE. SIPS/I: 2-25-'39 GROUND ELEVAnON 173.13
l)H'I~1 II ,\lL CASINC 001 DAIF DAlE. fNSH: 2-25-9'3 GIlOUND WAltA ELEVAtION 16'3.47

C1"Jt..19~
CASING 00 HW 10 WEIGI-II Of HAMMER 300-140 185 HAMMER FAll.
SAMPlEA 0 I) 2" 10 INSIDE LENGIH Of SAMPlER 24 IN. CASING 24" SAMPLER30 "
0lAM0N0 8IT SIZE NQ

CASING >-
BLOWS PER ti Ol;NSlIY POORlEw'" wQ;

it = SAMPlE DEPTHS ......
OR FIELD IDEIiTlfICAlIONGo >BlOWS :! :! :! 0 ON SAMPl.f.R

CONSIST CHANGE
~ ~ ElEV : FEEl 0( 0 OF SOILPER K'CI "'w 0·6 /)-1:2 III - 24 MC!SIURE DEPTHa: 12· IS-0

0'- ASPHALT(4"). F"ILL
0.3' MATERIAL. DARK GRA~~ f , -':1' 1R' ?4 ?1 14 5('}- 3' SILTY SAND, TRACE

GRAVEL. DENSE.
c::!=:': I~.-!"i' 24' 4'9 10 1'3 27 (SM) (7-6:5)

5' LIGHT GRAY r-M
c:=.c::~ I"" -7' ..,d' 1 ? -:l' t=;; SAND, TRACE GRAVEL.

DENSE. rILL
qq.: 17' -ca' ?d' ~ 4 7 8 MATERIAL. (SP)(&-h5l

1-10 GREENISH GRAY SILT)c;c;;; 0' .t l' 1?' 1/=. ?? Q 0:::; SAND, TRACE TO SOME
GRAVEL TO 9',
LITTLE GRAVa..LY
BELOW '3'. LOOSE TO

15' MED IlJMDENSE.
POSSIBLE TILL~ ~, ·17' 1:2' 14 13 21 19 MATERIAL.
(8M AND GM) (&-h5)
DARK BROWN SILTY

1-20 20' rINE MEDIUM SAND,
MICA, ROCK FRAG-
MENTS. DENSE.
POSSIBLE SAPROLITIC
SO IL(DECOMPOSED

Pi I?o' -?O:;;' 1('){ ~ JO>I=r ROCK) • <SM AND aM)
7~· 10'0' (6-65)

GNEISS. MEDIUM
GRAY. MODERATELY
HARD. FOLIATION AT

,..30 D~ "e:' -':1.0' 1{'Ir ., ~ 50 TO 70 DEGREES.
83'" RQI: FOLIATION JOINTS

PREDOMINATE.
MODERATELY CLOSE TC
CLOSE JOINT SPACIN~
ON TOP 4 rEET.

~40

"

SOil Engineer. Oriller:

DtiIing Inspector: Helper:



I ........"" ..."",,,,-·'\UU~'III Sl*EI - OF

WGI Warren lOCATION BRONX", Ny
MOSHOLU GOLF COURSE George Inc. HOlE NO. MG-B33-99
VAN CORTLANDT PARK U'*. a. STA N:323.679.09
CONTRACT HED-S43 lilllll'lllIU'I\(:K KXI'I.UkA1'ION OfFSET E:625, 141. 00

L.99018 fOR: METCALF~EDDY-HAZEN AND SAWYER

Oll'lIl H _ \I CASING 001 CAlf DAlE. SIAm 2-25-99 G/lOuNO EUVAlION 173.13
L"\IPIH H All C,\SINCo CUI OAI~ OAlt. FINISH· 2 2S 99 GROIJN[) WATER ElEVATION 169.47

212l.IQ4

c..>,SlNG 00 HW 10 WI:IGtIl Of HMIIIoIER 300-140 lBS HAMMER FAU.

5..wPlER \)0 2" 10 I/IISIDl lENG IH Of SAMPI.~ 24 IN. CASING 24" SAMPlE.?30"
DIAAIONO BIT SIZE NQ

CASING ... t!< ~ffi 8tOWS~ti DENSITY PROFILE
0: ::: SAMPlE DEPTHS ... > OR FttLO 1Oa'l11FlCAIION

SLOWS ~ ~ :::t 0 ON SAMPUR
CONSIST. CHANG!:

< ~ ElE\:' • FEU :; U OF SOlI.P!:l~ FCDT 1;."1' :::::: ~ G·() () ·12 12·18 18·24 MOISTURE DEPTH

-0 AT Zl ~/';;j' AND ZZ',
TWO 50-DEGREE
FOLIATION JOINTS,
SMOOTH, TIGHT.
FROM 28.S'TO
29. :25' , A 70-0EGREE
FOLIATION JOINT,
ROUGH, TIGHT, SOME
CHLORITIC

,-10
ALTERATION. (2-65)

END OF HOLE 30'

-20
.

...30

-40

SOil ~ OrlUet:

DriIing 1nIpector: Helper:

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



I ............ _.....,..... '"......,.."
SHEEI 1. OF 3

WGI Warren lOCAlIQtI BRONX, NVMOSHOLU GOLr COURSE George Inc. HOlf NO MG 834-99VAN CORTLANDT PARK
lJIIl & $lA. N:322,813.48CONTRACT HED-S43 stJnsURI-'A(~fo: HXI>WRATIUH OFFSET E:625,136.eS

L.99018 fO!?: METCALF&EDDY-HAZEN AND SAWYER
\}11'III H _ II Ci\SINC OUI OAIE DAlE, SIMI 2-'3-99 GROlJN) ELEVA1lON 187. 81
011>111 FI AU CASlNC 001 O"'E DAIt. FINISH: 2-10-99 GROUNO WAreR ElEVA1ION

CASING ()D HW 10 WEIGHI OF HAMMER l8S. HAMMl;R FAll
SAMPllR 00.2" 10 ~ LENGIH Of SAMPLEl'l IN. CASING __ SAMPLER
D1AAtONO 811 SllE NQ

>-
DENSITYCASING ... co ... co BlOWS PEI'I 6' PROFilE~ ~ SAMPlE OEPIHS rt~ ON SAMPLER OR FIElD IDENTIFICATIONBLOWS ::E ~ ElEV : FEEl ~ 0 CONSIST. CHANGE« :I

OF SOlI.PEr. FOOl ..~ z: '" M 0·6 6 ·12 12·18 18·2<1 MOISTURE DEPTHc:-0

ANGLED BOREHOLE
DIRECTION:
N 8 DEGREES E
ANGLE: 60 DEGREi:::S
ROLLER BIT TO TOP
OF"ROCK

I- 10

NOTE: ALL DEPTHS
20 SHOWN AS

"DOWN-HOLE" OR
NON-VERTICAL

?6'
GNEISS. MEDIUM
EiRAY, MODERATELY
WEATHERED,

~30 MODERATELY HARD TO
HARD TO 37'.

Pi !?~.?'-~?' qq"J ~ FOLIATION AT 50 TO
82"J por 85 DEGREES.

OX!DATION ON JOINT!
TO 100' •

CLOSE TO MODERATEL'
CLOSE JOINT SPACI~
TO 40.3'.

~.so

Soil Engineer. Dfiller: GREG MARNEY
Delling lnspeclOl: Helper: GREG WILLIAMS

I
I
I
I
I
I
I
I
I·
I
I
I
I
I
I
I
I
I
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StlEEl '" OF 3

WGI Warren LOCAIION BRONX, NYMOSHDLU GOLF COURSE George Inc. HOLE NO MG-S34-99VAN CORTLANDT PARK
UN( " $fA

N:322,813.4BCONTRACT HED-S43 NlIll.'lliltYAev. I':XI'I.()ltATIUN OFFSEI E:625,136.95
L99018 FOil: METCALF&EOOY-HAZEN AND SAWYER

011'111 II _ II CASlNG our DAII DAlE SIAAI 2-9-99 GIlOUNO ELEVATION 187.81
011'111 f I 0\11 CASING OUI DAlE DAlE. FINI$It" 2 10-'39 GROUND WAIER ElEVATION

C-o\SlIIG 0 D HW 10 WEIGHI Of HAMMER l8S. HAMMER FAll
SAMPlER 00.2" 10 lI6DE UNGIH Of SAMPlER IN. CASING __ SAMPlER
DIAMOND 1111Sill NQ

CASING wg, ... ~ BlOWS PfR t>. OENSlfY PROFILE...... SAMPLE DEPTHS ~ ... OR Rl:LO lOENl1FICAhONa.. ...mows ::!: ::!: ~ > ot4 SAMPLER CHANGf« :. HE' .. 'FEEl :!2 CONSIST. OF son.PEr. fOOT '"Z O-t> (I ·12 12·18 18" 24 MOrS'uRE DEPTHQ:~o
FROM 26_3'TO 26. '3' ,40 R2 bz, -42' 99· REC A 70-DEGREE~..., RblI FOLIATION JOINT,
ROUGH, OXIDIZED,
TIGHT.
FROM 37.3'TO 40.3'.
ROCK IS FRACTURED,
FRIABLE ALONG A50 SUBVERTICAL

1-10 fOLIATION JOINT,
SLIGHTLY OXIDIZED,

R3 142'-52' '387- REC ROUGH, OPEN, WItH917. RQt THREE 10-DEGREE
JOINTS ACROSS
FOLIATION, ROUGH,
OPEN. (2-65)
BELOW 40.3'60 MODERATELY CLOSE

~20 JOINT SPACING,
EXCEPT FROM 44' TOr?4 ~?'-/;2' ~4X REC 45' AND 56.5' TO

78" Ror 58' WHERE ROCK IS
CLOSEL Y JO INTEO."
F"ROM 49.6' TO 50',
A 70-DEGREE JOINT
WITH FOLIATION,70 OXIDIZED, ROUGH,

,-30 TIGHT. FROM 55.7'
TO 56.5' ,TWO FOLIA-

R~ ~?'.-72' C'lg~ REC TION JOINTS, OXIDI;
92~ ROI ED, SMOOTH, TIGHT.

AT 56.5' AND 63',
TWO SO-DEGREE
JOINTS ACROSS
FOLIATION,80 OXIDIZED, SMOOTH,

1-40 Tlr-ll-lT

SolI EngIneet: Drl\Ier~ GREG MARNEY
DI1IIng hspectOf: Helper: GREG WI LLI AMS

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



I SJoIEEI ,j
OF .:j","-'U ' ......... ;'IoU'-', ..

WGI Warren LOCAtiON BRONX, NY
MOSHOLU GOLr COURSE George Inc. HOLE NO. MG-B34-99
VAN CORTLANDT PARK N:322,B13.48LIllI a. SIACONTRACT HED-S43 NtllS.'1Ultlo'A(~K KlWIA)ltATIUN OFFSEI E:625,136.85

L.9901B FOR: METCALF&EDDV-HAZEN AND SAWYER

1111'111 H ._ II CASINO 001 I)AIE OAIE. SIARI" 2-9-99 GROUND ELE....AIION 187.81
C'l VIti II AIL CASING OUT OAI~ OAIE" FlIIISH: 2-10-'39 GQOIN) WAIER ELEvAfIQN

.:~ 00 HW If:' WEIGHt OF HAMMER LBS KAMMER fAU

SAMl'U1l 0 U 2" 10 INSlOf LENGIH Of SAMlUR IN. CASlNG __ SAMPlER

DIAMONO Bil SIZE NQ

CASING >- BLOWS PER 6- OENSIN PROFILE'::J ffi .... ~
SAAIPI.f OEPlHS .......

OR fIBD IOENTlFlCA1IONe, ... Go > ON SAMPLER CHANGEBtOWS ~ ~ ::!: 0 CONSISl.~i ELEV : fF.El ~ ~ OF SOIl.PER KlI.l1
0-6 6 -12 12 - 18 18·24 MOIStURE DEPtH

'"1-0

80 R4=. 17'">'-R?' q~•• Rl=T fROM 56.5' TO 58',-=-". por A SUBVERTICAL JOINT
ACROSS FOLIATION,
OXIDIZED, ROUGH,
TIGHT.
FROM 64.3' TO 65',
ROCK IS SOrT,

90 R7 82'-89' 99' REf: rRIABLE, ox IOIZED,
-10 90'" RQIl ALONG A 50-DEGREE

FOLIATION JOINT.
FROM 65' TO 99',
MODERATELY CLOSE
JOINT SPACING.

I AT 85.5', 88' AND
90.5', 70-DEGREE

Re 1'19'-97' 997- REC JOINTS ACROSS
Rl~ Ror FOLIATION,

10(1 OXIDIZED, ROUGH,
,..20 TIGHT.

IN GENERAL,. THE
ROCK IS GOOD FROM
40.3' TO 99'. (1-65)
FRDM 99' TO 101.5',

R9 87'-105' 887- REC 105' ROCK IS WEATHERED,
';"R· ~r.lJ" FRACTURED, fRIABLE,

SOFT, OXIDIZED,
WITH SIX lO-DEGREE

lin JOINTS, OXIDIZED,
-30 ROUGH, OPEN. ROCK

QUALITY IMPROVES
BELOW lOt. 5' •
(3-65/2-65)
END Of HOLE 105'

12(1

"'40

SOil ~ DrilIElf: GREG MARNEY

00lng nspector: Helper: GREG WILLIAMS

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

I
I
I
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WGI WalTen
George Inc.MOSHOLU GOLF COURSE

VAN CORTLANDT PARK
CONTRACT HED-543

L.99018
SlIISSlJltfAt:Y, KXI'I.U1tATlUN

2-1-99

FOR: METCALF&EDDY-HAZEN AND SAWYER
OAIL Shl,R1

OAI~ FIIII$H:

SHU I .L or _~ _
lOCA 1• ..rI-i:iB;;.iR:.:::O~N:<iX~,!:---;N,;,Y=.-__

t16-B35-99
HOl.E NO --'T'"'l"";"~"";'~~_
~. SIA. N; 322. 992. 78
OHSU E: 625,158.76

01 "lit H _ II C,\SllItC 001 U"II

OH'IH II 'III CASINC OUI 1),\11 2-2-99
GROUND (If "MION 183. 24
GOO\lNO wl.rE~ £tEVAT\ON 175.13

~/5J!-1~

I
I
I
I
I
I
I
I
I-
I

NQ

W[IGiU Of HAMMEll _-,3;;;.O;;.,.O-:-:::-1,:",4_0~ __ lBS. liAMMell FAll

IIIISiOE lENGIH Of SAMI'I.(1l _..;.;.2.-:.4 IN. CASING 24" SAMPlEi?O_u __

FielD IDENTlFCAIION

OF SOli.

SAMPlE DEPIHS

HE\' rEEl

.... ~ lllOWS PER O' DENSllY
it > OR::ii 0 ON SAMPlEll
~ ~1--....--..---.-----1 CONSIST

Q; 0 0. 0 -12 12· 18 18 - 24 MOlSfURE

~~lh.-? 10" "': 7 7 6

SS??' -4' t?" 7' In 17 23

-t4" 14 14 20 15

1"'1" tnn 10"

,..10 +----+--+--------1---1 .......-.11---1---1---1

l~~:
IPER f~l

I-O+---+--+------- .....-"""""_+-_+-_+-_+- __ ~:":"'-+==~:__~~-_=_::~0'- TOPSOIL (6"). DARI<
2' SAND, ORGANIC

MATTER. MEDIUM
DENSE (SM)(11~5)

I
I
I
I
I

QQ"'Jt?'-t4'
R~15'

H ilR' -19 .?'

Rt " •• -?7'

1-20 +--+--+-------1---11--_1---1---1---1

-30 +----+---+-------.+---1---1,...----11---1----1 HIGHLY WEATHERED.
SOFT TO MODERATEL~
HARD, FRACTURED,
OXIDIZED FROM 21'·
32'. FOLIATION AT
70 TO 85 DEGREES.
NUMEROUS FRACTUREl
AT 20 TO 30 DE-
GREES, WITH

~o ..L--l..._--L ..L---l._..L---l._...L--.-JL_L_-lJ~E.Ol.nl.l8JTLIOIi....lBE.tiJ4_

PROfilE

OiANGE
D(PIH

S'

RUSTY BROWN SILTY
FINE SAND, TRACE 1
SOME GRAVEL. DENSE
TO VERY DENSE.
(SM_SP-SM) (7-65)
GREENISH GRAY SILl
SAND, SOME TO
LI ITLE GRAVEL,
COBBLES AND
BOULDERs. VERY
DENSE. TILL
MATERIAL.
(8M AND GM)
(~-6S/5-65)
YELLOW BROWNSILn
F"-M SAND WITH MIC~
ROCK FRAGMENTS
(GNEISS), COBBLES.
VERY DENSE.
POSSIBLE SAPROLITl
SOIL <DECOMPOSED
ROCK). (SM AND eM:
(~-':;'~J~-6S)
GNEISS. MEDIUM
GRAY.

Dr!1&ng tnspeclor: Helper:

On118r: _----.:GU::::=S=--.:S=U=R:..:..:..I _
STEVEN LUEDEKE

soa Engineer: _
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J06 lOC.o\l~ SHf( I ~ os 2

WGI Warren lOC"IICN
BRONX, NY

MOSHOLU GOL~ COURSE George Inc. HOlf NO HG-B35='3'3
VAN CORTLANDT PARK l.lNl 8< srJl. N:322,992~1S
CONTRACT HED-543 HU 1J."llJKFAn: Jo:XI'I.ORAT!UN OffSET E: 625,t5a.7S

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER

1'11'111 II _ H CASNG OUI DA.IE DAIt SIARI 2-1-99 GnouND UEIJ~f\OI'l 183.24
011'111 II 1\11 C ASlI'lC OUI DAn DAlE. FINISH. 2-2-99 GROUNO WAltR ElE'/AI1Of\I 175. !3

(' -'Sll't3 o (\ HW 1o ____ Wf.iGHI Of' HAMMER 300-140 lBS
HAMMl:R FAll

SAMPlER 0.0 2" 1.0 1NSIlX lENGIH Of SAMPlER 24 IN. CASiNG 24 " SAMPlER30 "
DIAMOND I!If Sl!E NO

CASING w C!:: I .;.l!O 8I.OWSPEQ 6' DENSITY P!tOI'llE
rt.~ I SAlI.1PlE OEPltIS rt.~ OR FiElD to£lIITIFlCATIONBlOWS ~ :! i :!O ON SAMPlER CHANGE
« :> ElE\' FEEl -c u CONSISr. OF SOIl

Pl'l~ roor ., 2;
I "' ... o 6 (I ·12 12 18 18·24 MOISIIJRE DEPTH

C!::

1-0 IRON STAINED. (4-65
40 ROCK QUAL! TY

IMPROVES AT 32'., FROM 32' TO 40.5',,
I MODERATELY HARD,

WEATHERED, CLOSE
~':l ~7' -47' '98'- REC - JOINT SPACING. SUB
I 75~ R.QI VERTICAL JOINT FRO

50 i 37.5' TO 38.5'.
I SOME OXIDATION ON-10
I .rOINTS.(3-65)
!
I MODERATELY CLOSE
1 JOINT SPACING BELC
i 40_5'. FOLIATION

AT 60 DEGREES TO
R4 47'-57' 99· REC SUBVERT ICAL.

967- RQIl AT 54.7'. AN SO-
GO DEGREE F"OLIATION
,--20 JOINT, OXIDIZED,

ROUGH, OPEN, AND P
40-DEGREE .JOINT
WITH F"OLIATION
TREND, OXIDIZED,

R'5 57'-65' 99~ REC 65' RQUGH. OPEN. (1-65)
%~ RGD

70 END Of" HOLE 6::1'
,...30

80
-40

SolI Engineer: Dnller: GUS SURI

Drilling InSPeCtor: Helper:
STEVEN LUEDEKE



I
I

MOSHOLU GOL~ COURSE
VAN CORTLANDT PARK
CONTRACT HED-543

WGI Warren
George Inc.

L99018

SHUT 1 OF 2 '--
BRONX, NY

lOCl\.II0l'i-'Mr-G"_"'B~3>=n=6--;"9c;'3'----
HOLE NO --,tT::"''''''' __ ''''''''''-"?'OO'''--
IJ\l UTA N:323, 189.97E:625,184.19OFFS(I ~ _

fOR:

Mll1l~UR~·I\(:K Jo:XI'1.OHATIlIN

METCALF~EDDY-HAZEN AND SAWYER

I GliOUNl> ElEVA.fION 182.43
GOOUNO WA.IER ELEVAIlON 16'3.06

1111'111 _____.. _ H CJ\SIIII(j OUI l)AI[

1:11Pili tI "LL CASINC OUI DAlE
DAlE. SIMI
DAlE. flNlSll'

2-25-99
2-26-99

I
C.>,$NG 0o H;..;W,;,.:- 10 _

SoU,IPLER0,0 2" 1.0
(llAMONO 811 SIZE --'N:..:.Q=---- _

82· RlJI:

HAMMER fl'll

CASING 24 II SAMPlER3:0 II----
300-140WElGliI OF HAMMER _-=.::....::..~--=-..:;. lBS,

1NSIm; lfNGnf OF SAMl'UR 24 IN.

I
I
I
I

CASiNG

BLOWS

Pm roor

wi;; BlOWS PER O· DENSITY PROfiLE... w
OR FIELD IOENlIflCAllON... > ON SJl.MI'UIl CHANGE~ 0 CQ/IISlSr. OF SOIL"'~ 0·0 b -12 12·18 18·2<1 MOISTURE OEPTH

C!:

0'- TOPSOIL (4") •
20' 4 3 3 4 RUSTY BROWN SILTY

F-M SAND, TRACE
IS' 6 6 7 '3 GRAVEL, COBBLES.

LOOSE TO VERY
16' '3 "3 14 15 DENSE. (SM) (7-65)
NR<l q <=;1; i or /3'
1" 10e /2'

-10+---+---t--------t---+---+----t---l-~

I
I

SAMPlE DEP!tiS

ELEV r FEel

5510" -2"

SS,,12'-4'

!::!::~4'-6'
!3S<lI;' -7 .?'
SS~S' -8 l'

15" 14 18 29 34
ROLLER BIT FROM
12' TO TOP OF'
ROCK

16'

GNEISS. LIGHT GRAY
TO MEDIUM GRAY.
HARD. QUARTZlTIC
FROM 26' TO 31.5';
43' TO 45'; AMPHI-
BOLITIC FROM 31.5'
TO 36'; 51' TO 61'
FOLIATION AT 50 DE
GREES TO SUBVERT-
leAL. OXIDATION ON
JOINTS TO 20.5'.
SLIGHTLY WEATHERED
TO UNWEATHERED
ROCK.

I
,..20 ;-------t"---r-------r--+--+--t---l-~

I
I

Rt 1F.' -26-' 98): RE{

-30+---+-.....,.;.-------;.---+--+--+----1---1

I

I

65'). RIJJ

9'3~ REC

FROM 16' TO 21"
CLOSE JOINT SPAC-
ING. (3-65)
GOOD ROCK BEGINS
AT 21'. MODERATELY
JOINTED TO MASSIVE
BELOW 21'.

-dO ......__ -'- __ """- -'--_...L.._...L._ ......._--l.._---'l.-- __ ..L--__ -l.- -

GUS SURI

I OrllSog Inspec1Of: Hslper: STEVEN LUEDDEKE

I
I
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~ OF 2 -JUU nX·.'\IIL.'N.
SHEEI

WGI Warren lOCAllQH BRONx, NyMOSHOLU GOLF COURSE George Inc. HOU' NO MI,;j-B36 99VAN CORTLANDT PARK
LH" 51.. N:323,189.97CONTRACT HED-S43 StJll.'illlt"'AC~; I-:XI'I.OItATIUN
OFFSf'

E:62S,184.19
L. 99018 FOR; METCALF~EDDY-HAZEN AND SAWYER

011'111 H _ II C.\9NC CUI DAlE DAle. SIMI: 2-25-99 GIlOUND £lEVAllON 182.43
I)H'IH H ,\II CASINC QUI DAlE DAlE _ I'JNISH. 2-26-99 GROUND WAIER El£VAI!ON lE19.06

C-'.$II'IG o.o HW 10 ~IGHI Of HAMMER 300-140 l8S HMlME!l FAll.
SAMPLER 0 D 2" 1.0 lNSlOE lENGIH 01' SAMPLE.R 24 IN. CASING 24" SAMPlEQ30"
DIAMONO 811 51..1£ NQ

CASING ... e: >
BlOWS PER 6' DENSny~ffi PIIOfIlE...... SAA4PlE DEPTHS FIELD IOENT1FICAIlONBLOWS ... '" Q. > OR:E :E HE\. :E 0 ON So'WPLER

CONSISI. CHAI\IGE« :> FEEl 0( 0 OF SOIlPER FOI.~l ."Z "' ... 0-6 6 ·12 MOI$IURE DEP1Hc:: 12· 18 18·24~o
FROM 16.25' TO40 16.8', A GO-DEGREE
FOLIATION JOINT,
SMOOTH, OPEN,
OXIDIZED.R3 36'-46' 98~ REC FROM 18.25' TO98~ f<'1J[ 20.25', A SUB-
VERTICAL FOLIATION50 JOINT,OPEN,SMOOTH,

f- 10 OXIDIZED, WITH
THREE lO-DEGREE
JOINTS ACROSS
FOLIATION,ROUGH,
OXIDIZED.
FROM 31.5'TO 32',AR4 46'-56' lOC Yo REC 60-DEGREE JOINT

95') RQI WITH F"OLIATION
TREND, ROUGH, TIGH-60 WITH TWO 70-DEGREE

-20 F"OLIATION JOINTS,~'"R6' -61' 99" RE( lj)l' ROUGH, TIGHT.
96· RGI[ FROM 36' TO 4G·, A

SINGLE CORE PIECE
RECOVERED. (1-65)
END OF HOLE 61'

WATER PRESSURE
TESTS IN ROCK FROM70 20' TO 61'"

f-3O

TWO PIEZOMETERS
INSTALLED AT 16'
AND 58.5'.

80
1-40

SOil Engin~ OrlUet; GUS SURI
Dniling lnspecIor:

Helper: STEVEN LUEDDEKE
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MOSHOLU GOLF COURSE
VAN CORTLANDT PARK
CONTRACT HEO-543

WGI Warren
George Inc.

L. 99018 FOR: METCALF&EDDY-HAZEN AND SAWYER

5HUI __ ....;1:..-_ OF -::-:'3::-- __
lOCAllON BRaN XL, NY118-B37-99
HOlE NO -'U":'''I'i"l''noo- ...............-,..==--
I.I>4&51A N:323,357.28
OU~1 E:G25,222.24

I 011>111 H _ f1 CASING 0\11 OA1£ _

01 Pili H AU CASINC our OAI~

3-10-99
3-16-99

GRQlM) ElEVA1lON 175.48
GROUND WATER 8.£VAI\ON

DAlE SIARr-
DAlE, FlNISH:

I
CASING ooH :,;.:;.W 10 _

SAMPUR 0.02>1 to, _
DIAMOND 81T SIZE NQ

WEIGHI ~ HAMMEll! __ 3_0_0_-=-:-14_0 LBS.

IN$IDE LENGIH OF SAMPlER 24 IN

I SAMPl£ OEPtHS
asv , FEEt

... ~ BlOWS PER 6" DENSITY
;t '> ON SAMPlER OR~ 8 1---.-----.----.-----1 CONSISt
'" ~ o· 0 e -12 12 16 18 - 24 MOISTURE

PRORl£

CHANGE

DEPTH

HAMMER FAU.

CASING 24" SAMPLeR3:_0_" _

REtO lOEN1lflCA1TON
OF SOIl

CASING

SlOWS

PER FOOl

I
~ 0+---t---t------+-+--+---+--+-+--+o::""':"'--+-:A::'::N:-::a=LE:-:=:D::-::B=O='=R=:e:::':H"'=O='L-:E=---

DIRECTION:
S 10 DEGREES W
ANGLE 60 DEGREES

I
I I- 10+---\---+------+--+--+--l--I----1

I
I
I

1-20 +---+--+------+-+--+-----4-~I----I
GNEISS. LIGHT GRAY
HIGHTLY WEATHERED
FROM 22' TO 26',
THE REST MODERATEL'
WEATHERED TO UN-
WEATHERED. QUARTZ-
ITIC.FROM 40' TO
QO', 68.5' TO 79',
102' TO 104'.
FOlLATION AT 40 DE
GREES TO SUB-
VERTICAL, MOSTLY
AT 70 DEGREES.
OXIDATION ON JOINT
TO 26' AND AT
46. 7S' •
VERY CLOSE JOINT

qR~ ~~( SPACING FROM 24' T
1-40 ...l-__ .......L __ ...l.- .L.:Q:w.n'·ZL.l!!:Jl;>n.lU....r_.....L_-l_.....;L...---...L...--.....L~?t=.l.:' .......-------

I
I
I
I
I

I;?? ho' -4c'V

ROLLER BIT TO TOP
OF ROCK

NOTE: ALL DEPTHS
SHOWNAS
"DOWN-HOLE"OR
NON-VERTICAL

21'

Oliler: __ .:...:R=E:..:Y..:..N.:..:O.:..:L::..:D::..:S=--B=-R~I_D_G_P_A_L_
ALVRO LONDON

I
I
I

Helper:



I ~VIJ lV\..AllUN

MQSHDLU GOLF COURSE
VAN CORTLANDT PARK
CONTRACT HED-543

WGI Warren
George Inc.

I
I

L. '99018 FOR,

:iUlINlIK"'ACI-: ...JWI.nltATIUN

METCALF~EDDV-HAZEN AND SAWYER

SHEEr ~ or 3-
LOCAhON,-..,BiliR~0::::lN~X,:.f...;.N;,,;y.-- __

~ MG-B31-'99
HOlE N()._.rr;-~..,~.-.;,~....,.,....--_
LN aSIA N= 3:.l3, 351.28
OFFSET __ E_=_6_2_5....:,_2_2_2_.2_4 __

nlJ'I~' II _ I I CASING CUI DArE _

Oll'lll TI "11 C.\SINC QUI O"fE
DAlE. SIMT;

DAlE. FINISH:

3-10-99
3-16-99

GAO\.I'lD El£VATIQN 175. 48
-GRO\.J'tD WA!Ell El.fVArlON

I NQ
300-1401Nl:1Gt11 OF HAMMER _--=...:-:..,.,.:;,......... lB$.

NSlDE lENGlH Of SAMPlER 24 IN.

HAMME~ FAll

CASING 24 It SAIvtPlE.i3_0_" _

I
I

SAMPLE OfPTHS
H[\ ~EEI

'!:l ffi BlOWS PER 6- DENSITY PROfilE
~ > OR~ 8 ON SAMPlER CONSIST. CHANGE
tn W 0 . 6 6 -E2 12· f8 18 _2.. MOISrttRE. O.EPlH

foo a +---1---1---------lI-------lo---Io--+--l---+----1---+-,.M~AI""""NL:I'\":"'".=FO':""L....I ...AT-IO""']~--

JOINTS, OXIDIZED.
MODERATELY CLOSE
JOINT SPACING BEL01
26'. IN GENERAL,
ROCK IS MODERATELY
JOINTED BELOW 26'.
FROM 21' TO 22.8',
A SUBVERTICAL
FOLIATION JOINT,
ROUGH, OXIDIZED,
SOFT FROM 22' TO
22.8', WITH FOUR
30-DEGREE JOINTS
ACROSS FOLIATION,
ROUGH.
FROM 21' TO 26'.
(2~65)ROCK CLASS.
AT 39.a', A FOLIAT-
ION JOINT AT 85
DEGREES, SMOOTH,
TIGHT.
FROM 60' TO 60.5',
AND FROM 61.5' TO
62.25', TWO
FOLIATION JOINTS A-
80 DEGREES, ROUGH,
TIGHT.
AT 63', A GO-DEGREI
JOINT ACROSS
FOLIATION, ROUGH,
TIGHT. ACROSS

CASING

BLOWS
PE~ ~C'OI

401--__ +--_--+ -+-_-+-_-1--_--1-_-1-_-1

I
I 501- __ +-_-11-- 1--_+--_-1--_+_-1--_-1

f-l0 +---+~R'_",3"!.....l:4...:.=-O'_-..:::5~O"--'---_+_~l.;;:;0(4_....::7.:......+_!R::::E:::c(4_-_+_-_1
QS" ROT

I
I
I

60 .---t---+------f----1I-----1I-----1f-----1_--1R4 50'-60' 10( 4 RE(-20 +---+--!=~~.......!=!..:::....----+-=4-~-1-~=.l:::I----1f___--l
lO' X RQI:

I
I 70 t---I---+:------1f---l:----l---l--f--l

-30 +-_+_.ro...pc;y;;IF.~(),..:-:..L.lo"7nL' +-tl..!ltV184_.,la---I----Jr;l'~I=".l4--f" _ _I_-_1
97· RQr

I
I

F-tao lOENnF-tCATION

IJl' son

IN GENERAL, VERY
GOOD QUALITY ROCK
BELOW 26'. (1-65)

I
80 I-----t-.&:I.loRhL¥7..:>L-O'_-.J,ia~o:....' __ __If_=!9.=!.9!1j· ~R""E(~_-1-_-1-----j

~40 ....I---...L-----.:-----_..L...,;c<Z.L...oO'·~Rrn~"__J......._J......._.J._ __ .l..._ __ .L.._ _

[killer: __ R~E=--:..V~N__.:O_L_D_S_B_R_I_D_G_P_A_L _

I on.ing In$pl8(;lor: ----- Helper: ALVRO LONDON

I
I
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JOB lOCAIION. SHUT 3 OF 3

WGI Warren lOCATION BRONX, NYMOSHOLU GOLF COURSE George Inc. HOlE NO. MG-B37-9SVAN CORTLANDT PARK l.N" Sf A.
N:323,357.2BCONTRACT HED-543 StlU."lUR~·A{~1o: FoXI'1,(~ltATI(JN OfFSET E:625, 222w 24

Lw'3'9018 FOR: METCALF&EDDV-HAZEN AND SAWYER
[l\l'ltl H _ ~I CASING 001 OAlf. DAlE. SIARI' 3-10-99 GROUND U£VAIION 17Sw48
lJIlllH H All CASING QUI OAll DAlE. fNSH. 3-16-99 GROUND WAlfR W;VATlON -
CASING 00 HW 10 W£1GI-1l 01- tlAMMER 300-140 les HAMMER FAll

2" 1.0. INSIDE lENGTH OF $AMPlER 24 IN. CASING 24 II SAMPLER3:0 "SAMI'UR 0.0.

DIAMONo Illl SIl( NQ .

CASING we: ... ~ BlOWS PER ti DENSl1V PROFilE..... ... SAMPlE DEPrHS ........
OR FIElD IDENl1FICAllON...... ... >

0lIl SAMPLERBLOWS' ~ ::iE :i: 0
CONSIST. CHANGE« ::> El,E" : FEEl « u OF SOIlPER FOOl .~ Z ........ O·b b .12 12 III - 24 MO'SIU~ OEPllie: 18

1-0

80

90
1-10 R7 lAo'-90' 98" REC

QIi" ROT

roc
-20 1:'1:1 IQn, -1 00' 98~ R!='C

QR'!I RQI

R9 1100' -105' q7~ R~( 105'9m RIJI

END OF" HOLE 105'l1ll
1-30

12C
1-40

Sol! EnQkleec: 00[81: REYNOLDS BRIDGPAL
Orilling ln5pector: Helper: ALVRO LONDON
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JOB 1OC ·"'Of.! SHfEl 1 o~ 2

WGI Warren lOCAhC-t'1 BRONX, NYMOSHOLU GOLF COURSE George Inc. HOlE NO. MG-B38-99
VAN CORTLANDT PARK ut4 Il SIA N:323,518.23
CONTRACT HED-543 ~UISSlllU'A($ I-:XI'I.URATlUN OFFSel E:62S, 223. 30

L.99018 fOR, METCALF&EDDY-HAZEN AND SAWYER
l)l 1'1II II _ II CASINC OUI DAlE DAlE. StARI 2-22-99 GRQOI\O ElNA1ION 176. '39
DE1'1" tl .\Il C.'\SlNG OIl I o.o.r[ DAlE. ~1NIStf. 2-23-99 GROUND WA'ER mVATlQM 170.11

7;

C.~OD HW 1.0 WflGl n 01 HAMMER 300-140 l85. 11AM......lJl FAU

SAMl'I.ER 0 02" 1.0 lNSlOl: UNGIH OF SAMPLtR 24 IN. CASING 24 II SAMPLE;JO "
DIAMOND IllI SIZE NQ

CASING >- 81.OWS PEIl 6' OENSlN PROFilE... '" ... C!O~~ s.o-.MPU: OE?IHS ......
OR FiElD IOEMlFlCAlIONQ. ::-BLOWS

~~
~O ON SAMPlfIl

CONSISt. CHANGE£lEV . fEEl
~U OF SOl.PER root lilt o 6 6 ·12 12·18 18 ·24 MOISIURE DEPTII

1-0 0'- RUSTY BROWN SILTY
c::cctt h'-2' 24" 1 t t t FINE SAND. LOOSE TI

DENSE. <SM)
!=;~? r;.'-4' lA" 7 11 13 22 4' (7-65)
gqc. 14'-5 ~' 1?" IF'.. ?F'.. HIe /6" BROWN SILTY F-M
~g<l I;'-{; 5' <1" 10C /F." SAND, TRACE GRAVEL

7' COBBLES. DENSE.
(SM) (6-65)
GNEISS. MEDIUM

1-10 GRAY, SCHISTOSE FROI
7' TO 12'.

R1 7'-12' 1=,,(\" R~I- FOLIATION AT 70
'=IR':I' ROT DEGREES. OXIDATION

ON JOINTS TO 19.5'
FRACTURED, WEATHER·

R? .t .)0' -17' R~' R~r ED FROM 7' TO 12';
~~~ Der SEVERAL STEEP

FOLIATION .JOINTS,
~20 Q":! 117' "';?(\' 1 OC ., pr=-r 20' OXIDIZED FROM 12'T

go:;- DOI'1 16' • (3-65)
ROCK QUALITY IM-
PROVES FROM 16'.
FOLIATION .JOINTS
PRODOMINANT FROM
16'.
FROM 15' TO 16', A
SUBVERTICAL FOLIA-
TION JOINT, SMOOTH

1-30 OXIDIZED, TIGHT,
WITH TWO 10-DEGREE
JOINTS ACROSS
FOLIATION, ROUGH,
SLIGHTLY OXIDIZED.

1-40

SOil ~ Driller; GREG MARNEY .JR.
DnIIing 1nspeClQr. Helper: THEO RODRIGUEZ

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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:.:: or 2 - -
JOB lOCAl ION. SIIEEI

WGI Warren LOCAIION
BRONX, NY

MOSHOLU GOL~ COURSE George Inc. HOl.f NO.
MS B38-'3'9

VAN CORTLANDT PARK LH a STA. N:323,5IS.23
CONTRACT HEO-543 NllIl..'UIlU't\CK f.XI'I.OItATluN OFFSl:I £:625,223.30

L.9'3018 FOR, METCALFLEDDY-HAZEN AND SAWYER

011'111 H __ 11 CASINO OUI OAIE DAlE. SIART. 2-22-99 GRO'J1'l) mVAlION 176.99
L111'lll U All c.'\SINC 001 [)AlE OAIf. FINISH 2-23-9'3 GROUND WAtfR ElfVATlON 170. 11

c.~ 00 HW ID WEIGHI 01- HAMMER 300-140 l8S.
IiAMMEIl FAll

SA/IAPlER 0.0 2" 1.0 VIISIOElENGIH Of SAMPlER 24 IN. CASING 24 II SAMPlE.f0"

DIAMOND 811 szs NQ

CASING
> BlOWS PER 6- DENSnv PQOFllE

..... '" ..... C!<
t.~ SAMPl£ DEPTHS ~ ..... OR FlEW IDENTIFICATION

0.. > ON SAMPlER CHANGfBLOWS ~ ~ :io CONSIST.
~ ~

[lEV . feEl ~ ~
Of SOIl

PER FOOl 0·6 6 ·12 12 18 16·24 MOISTURE OEPIH
'"1-0

FROM la.5'TO 19.'5'
A CURyED FOLIATION
JOINT, ROUGH,
OXIDIZED, TIGHT,
WITH TWO 10-DEGREE
JOINTS ACROSS
FOLIATION, ROUGH,
SOME Ox IDATION,

,...10
TIGHT. (2-65)

. END OF HOLE 20'

PIEZOMETER
INSTALLED AT 18'.

1-20

...30

~

Sol Engineer: Dtiller: GREG MARNEY JR.

0f\Iing npector: HefPer:
THEO RO.DRIGUEZ
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WGI Warren
George Inc.MOSHOLUGOLr COURSE

VAN CORTLANDT PARK
CONTRACT HED-543

L.99018

liUU:;UIUo"A(:F. KXl'WltATIClN

fOR~ METCALF&EDDY-HAZEN AND SAWYER

SHUI 1 01' ~
lOC'\hCtl-i:Bi.=Rf"0;.;N,;;X~1r!l:--"N~7yZ_-_-_-_-_-_
HOlE NO -.MG:;:"'J;-",B.,.3,,':I,,-,n99F-.-,r--_
l.H. &SI ... N:322, 835. 71
onSf;1 __ E_= 6_2_5...:.,_2_4_8_._4_3__

Illl'1I1 II _II c:.\SING OOII)AIt

DI P lit II All C.'\SlN(,";001 UAI"

DAIL SIMI.

DAIF. HNISH,

2-2-9'9
2-4-99

GROIJNO ElE'IAlIf'JN 179. 20
GROUND WA~n ElI:VAI\Of'l 172.18

CASINti "0 H.,=.;W"'- 1I)

SAAII'lE(l 00.2" I()

OIAMO!'() BIT Sllf NQ

CASING

BlOWS
PER FOOl

......',tM(R fAll

CASING 24" SAMll1.EI13.:-0_"__
300-140 BSWEIGIIl Of HAMMER --=-':"":"-=-7"":"":'--- L .

~ lENGIH OF sPM'UR 24 tN.

SAMPlE OEPIHS

EL~'" FEEl

~ ffi BlOWS PEll (I' OENSffY
~ii ON SAMPlER OR
~~I--~-_r_-_,_-_l CONSIST

Q: O· (I 0 ·12 ". 18 Ill. '4 MOISTURE

SS~I;r'-4'

';" ? 2 4 2

B" ::I 4 4 4

to" q q !'i S.

10" 4& 4B 25 &0

I=l" qq 9& 90 91

12" 30 ~2 31 3t

~SS::14'-11;' 14" 25 ::11 31"1 ::1::;1

s.,.~ Rem

R? 71' -?!'i' 92'Y. REt
RR~ RI'J~

fIELD lOENllflCATION
Of SOIl.

PROfiLE
CHANGE

DEPTH

TAN BROWN SILTY
6' rINE SAND, TRACE

GRAVEL. LOOSE TO
MEDIUM DENSE. (SM)
(7-65)
YELLOW BROWN SILTY
F-M SAND, TRACE TO
SOME GRAVEL, ROCK
FRAGMENTS, MICA,
COBBLES. VERY
DENSE. POSSIBLE
SAPROLITIC SOIL
(DECOMPOSED ROCK>.
(8M AND GM)

16' (6-65/5-65)

GNEISS. LIGHT GRAY
SLIGHTLY WEATHERED
TO UNWEATHERED,
OXIDIZED ON JOINTS
TO 28' AND AT
50.9', 61.5', AND
65.5' •

I- 0 +---+--+-------I--.--+--+---I--+---+-O~'~--+T::'O::'P~S::'O~IL:--"':'(':'6":!' ..~)-.~D~A~R~f(
2' BROWN SILTY SAND,

ORGANIC MATTER.
LOOSE (8M) <11-65l

I- 10+-__ -+_........~......,!"iB""--"-_.....t .......O' -I....;I"I......,.._+_ .....tl ........O(l~/~? '''4--+---1

-20 +----+--+-------+---+---+---+---.1---1
~f f~' -21' 60· REC

SOrT TO MODERATEL't
HARD. rRACTURED
rROM 16' TO IB'.
FROM 16' TO 16.5'
AND 16.B' TO 17.2'
TWO SUBVERTICAL
FOLIATION JOINTS,
SMOOTH. (3-65)

ROCK miALITY IM-
R4 ~o. 5'-40..5' qq~ 'RS:~ PROVES AT 19';

40 J--__ ...J...__ .L. .iJCl3Z"7··n..DeLlr..1nLl'1_-l_---l_--.JL __ L __ -...L1..WllWE-~'-W-:IEI·-~·-t4_-J.lf:Ia'O'RIll:)nt.,

Ortner: __ C::..:E=.S::.A:..:.:...R~M.;...O_R_I_E_R_A_
0IiIllng InspecIOt: Helper: MIKE KELLY
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JOG lOCJ\11ON 91[{l 2 OF 2-

WGI Wan"en lOCAlIOfl
BRONX, NY

MOSHOLU GOLF COURSE George Inc. HOlE NO
Ha-B3g=gg

VAN CORTLANDT PARK UI'l1 a 51;' N:322,93S.71
CONTRACT HED-543 ~llU:';1I1(FAt~.: l':XI'WltATION QfFSEI

E:625,248.43
L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER

PI 1'111 11 _ II CJ\SlNC I,)UI DAlE DAIL SIMI. 2-2-99 GIlOUNDm':':'flON 179.20
Dl PI>. II 0\11 C I\SINC ..:>lI1 l)ALE DAlE. FINI!)i 2-4-99 GROUNO WI-F- HEvAl10N 172.18

c.\SlNo:; ....' 0 HW II) WFlGHl OF HAMMl:1l 300-140 lSS
HAMMEll FALL

SAA1PlEll 0.02"
---- 24- CASING 24" SAMPlE~O"10 INSDl: l£NGIH OF SAMPlEIl IN

QIM.ICINO 811 SIlt NQ

CASING ~5
>- SlOWS PER 6· DENSITY PIlOFIlEwe:

SAIvI'tE DlPIHS ..... Oil :IELD IOENlIFiCATION
BlOWS

Go <II Go > ON SAMPlER CHANGE~ ~ :t·o CONSISI« :> HE', . ~EI ~~ OF SOlI.
PEr.: FeCI I .... :z o 0 6 ·12 12· 18 18·24 MOISIURE OlP1H

Q:"

~o MODERATELY CLOSE
40 JOINT SPACING.

FOLIATION AT 60
DEGREES TO SUB-
VERTICAL.
AT 23.7' A 70-DE-
GREE FOLIATION
JOINT,SMOOTH, MICP

SO AT 45' AND 51.7',
1-10

~!"ii 140.5'-50.5' qR~ REC TWO GO-DEGREE
qn., lXIr FOLIATION JOINTS,

SMOOTH, TIGHT, WIT
A 70-DEGREE JOINT
ACROSS FOLIATION.

OXIDIZED FROM 61'
TO 61~5'. GENERALL

60 GOOD ROCK. (2-(;5)

1-20
~~ RO.!"ii'-F;,o.!"ii' 9~' m:-r

Q-:ae g.r.m

R7 F..0.5'-fl.5.5' 98'- R~C F;.~!"ii'
RF..':I Rc.m

END OF HOLE 65.5'
70

1-30

80
1-40

Sol Engroeer. Driler: CESAR MORIERA

Drifug Inspector; HeI;)er.
HIKE KELLY

I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I



I
I
I
I

JOB IOC ·\IION

1-28-99
1-29-99

S!IEEI 1 OF --..:3::.-. __
lOCAIION----i;Bi.;R;;:O:;N~X7k, --;,;N:;Y;-__
HOLE NO _r1M~G.,.,-"",B....4;,..;0;..,-,...,9;..9~_
l.lNE & SIA N:323. oBI. Is
OFFSEt __ E_:_6_2_S....:,:....2_7_0.....;....• ..:1..:6:-_

WGI Warren
George Inc.

GROUND EU'iMl()I\I 177. 77
GROIJIIlO WATE~ elEVATION 171 • 43

~ I ~ l<fer

MOSHOLU GOLF COURSE
VAN CORTLANDT PARK
CONTRACT HED-543

HAfoAMER FALl

CASING 24" SAMPLER3_0_" _

~ ~ BlOWS P£A 6· DENSlfV PROfilE

~ ~ ON SAMPl£R CO~I. CHANGE

~ ~ 0 . 6 b -12 12 - 18 18. 24 MOISTUl<E Dl:PTH
I- 0+--+-~I-------1---+---+--4---4--4----1-=-:--~=~~-~~--:~~0'- TOPSOIL (3"). DARK

2' GRAY SILTY SAND,
ORGANIC MATTER.
LOOSE. (SM) (11-65)

FROM li.5'TO 20.3'
HARD, SLIGHTLY
WEATHERED,
MODERATELV CLOSE
JOINT SPACING.
FROM 20.3'TO 20.6'
A 60-DEGREE
FOLIATION JOINT,
ROUGH, TIGHT.
FRACTURED, WEATHER

>-<40 .J---....L----J-----_.J....._...L-_.l...-_l-_l-_l- __ .l-.__ L.J&I,~nL...l:ll.:2U.l>l\.InL...j,n\Ul..l'Y~Tu,unlT""7ro.lii!l~n,--_

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

L.9'3018 FOR: METCALF&EDDV-HAZEN AND SAWYER

FIElD lDENllFlCATION
OF SOlI.

011'1\1 II _ II CASIIlG ClUJ OAJ~ _

OlI'Ui II All C,\SlNC OUI DAlt
DAlE SIAAI
DAlE. fINISH:

10'

RUSTV BROWN SILTY
FINE SAND, TRACE TI
SOME GRAVEL,
COBBLES, BOULDERS.
MEDIUM DENSE TO
DENSE. (SM) (6-65)

CASING

BLOWS

PER FCCI

SAMPlE DEPrHS

suv , FEEl

11.5' YELLOW BROWN SILTY
F-M SAND WITH MICA
ROCK FRAGME'NTS.

CASING 00H ;..;.:..;W 10 _

SAMI'L[~ 0.0 2" 1.0
DlAAiOND Bll SIZE _N;.:.;;;Q~ _

'MIGHI OF H-"'MMEIl __ 3::.0:::.0~-..;1...:4..:.0___lllS

INSIDELENGfH OF SAMPLEIl 24 IN.

VERY ·DENSE.
POSSIBLE SAPROLITII
SOIL (DECOMPOSED
ROCK). (8M AND 8M)
(6-65/5-65)

GNEISS. LIGHT GRAV
TO 34', QUARTZITIC
FROM 20.S'TO 31.5'
MEDIUM GRAY BELOW
34'. WEATHERED TO
32'. FOLIATION AT
30 TO 70 DEGREES.
OXIDATION ON JOINT
TO 38'.

Driller; __ .:..:R=E:..;.V.:..:N_O_L_D_S_B_R_I_D_G_P_A_L _

ALVRO LONDON

C::C:: 1h,-?, 12' 2 4 4 5
QQ~ b, -d' 14' !"i 1(J 11 t,:;.

c::c::~ 14,-6' 12' 12 14 11 12

-c::c::~ I~' -s:l' 2" 10 10( /1 '

.....'0 ~ 1rI'-111::;' 1 ?' 20 ":f.7 .IN I 'i'

1-20+--+--p)-,+-i,-,-""-,,-.?-,,-"'-,-+-q-(J'.+--RF:+-r--+--+---1
90~ RQ£

--ao+---1---+-------+--+-4---+--4---1
P? ?, ""-":f.1 "', 93· Rl;:r

I
I

Dilling nspector: ---- Helper:



I
I
I
I

.J08 IOCAllON' StlE£l
'2. ~Of

WGI Warren LOC:'1I0N
BRONX, NY

MOSHOLU GOLF COURSE George Inc. HOlE NO MG-B40 99
VAN CORTLANDT PARK mt 6. Sf"

N:323,081~lS
CONTRACT HED-543 liUUSUIO'l\UIo': KXI'U'UtATIUN OffSET £:625,27Q.16

L.99018 fOR: METCALF~EDDY-HAZEN AND SAWYER

1"111'111 fI _II CASa'lG our DALE' C ....IL SIMI' 1-28-99 GROIJIID ELEV/l.11()N 177.77
l"l~I'IH U All CI\SlNC OUI DAlE DALE. fINISH 1-29-99 GROUNO WAIER EIEvAltON 171. 43

:.L1 11M'f

cA:if>lG o D. HW 10 wElCtil OF HAMMER 300-140 l8S. HAMMER FALL

2" 1.0 H;I()E tEIIIGIH Of SAMPlER 24 CASING 24 " SAMPIE~O"SAAM'UR 0.0. IN.

0lAM0fIC BlI SIZE N9

CASING >- BlOWS PER 6" DENSITY... '" ~ffi PROFilE...... SAMPLE Da'tH$ OR fIELD IDENllFlCAl10N0.10 0. >BlOWS ::!: ::!: HE\,' . fEU ~ 0 ON SllMPLER
CONSISf

CHANGE
~t « u OF SOIL

!'ER KlOI '" ... o 6 6 ·12 12·18 18·24 MOISTURE rn;PIH
'"-0 ~~ 1~1 .~, -41 .~, q,::;.' ~~r ON JOINTS FROM 23'

40 72· ~Qr TO 34' •
F'ROM 26.5' TO 30',
F'OURTEEN 30-DEGREI
FOLIATION JOINTS,
OXIDIZED, ROUGH.
FRIABLE, SOFT FROM

50 28.5' TO 2'3.5',
-10 POSSIBLE SHEARING.

R4 141.5' -51 .!"i' qR· Rl='r
96' RQI FROM 30.5' TO

31.5' , A 70-DEGREE
JOI NT ACROSS
fOLIATION,
OXIDIZED, TIGHT
WITH TWO 30-DEGREE
FOLIATION JOINTS,

60 ROUGH, TIGHT,
~20

OXIDIZED.
R5 51. 5' -61' 98 REC 61' FROM 23.7'TO 31.5'

98 RQI CLOSE JOINT
SPACING. AT 32. '5' ,
A 70-DEGREE JOINT
ACRO?S rOLIATION,
ROUGH, OXIDIZED,
TIGHT. (3-65)

70 BELOW 34'., ROCK
1-30 QUALITY IMPROVES

WITH MODERATELY
CLOSE JOINT SPACIN
AND WIDE JOINT
SPACING BELOW
50.5' •
AT 37.5', A 10-DE-
GREE JOINT ACROSS
FOLIATION,

80 OXIDIZED, TIGHT.
f-40

SolI EngIneer: Driller:
REYNOLDS BRIDGPAL

DomIng nspector: Helper: ALVRO LONDON

I
I
I
I
I
'1
I
I
I
I
I
I
I
I
I

\



I

3 3 --J08 lOC.\I'ON: SI-lEEf Of

WGI Warren lOCAllON BRONX, NY
MOSHOLU GOL~ COURSE George Inc. HOl.f NO. MG-840-'99
VAN CORTLANDT PARK LINE l51 .... N:323,081.15
CONTRACT HED-543 HllIl."lIlt"'A(~1-: ":XI'UlltATIUN OFFSH E:625,270.16

L.99018 FOR· METCALF&EDDY-HAZEN AND SAWYER
011'111 H _ H CI\SINC 001 \)JlI~. !)AlE. SIMI. 1-28-99 GROUND E!.EVAflON 177.77
ml'IH tI AU CASING our O"'I~ DAlE. fINISH- 1-29-'39 G/lOUND WAfER ElEVATION 171.43

2.1f1~

CASING 1)0. HW 10 WEIGHl OF HAMMEn 300-140 lBS.
HAMMER FAll

SANI'lER 0.0 2" 1.0 II'/SlOE LENGrH 01- SAMPlER 24 IN. CASING 24 " SAMPI.E~O It

01AMONO IIlI SIZE NO

CASING > BlOWSPlR 6 DENSIIYw DO we. PROFilE... '" $AMPlE DEPTHS ... '" OR FIElD lDENl1FlCAllON
BlOws

Q. ... 0. >
::E :::E ::I 0 ON SAMPLER CtiANGE
~ ~ Elf\' . feET -c v CONSIST. Of- sou..PER FOOT "'w 0,6 6 ·12 12·18 18·24 MOISluRE lXPIHc.

-0 FROM 48' TO 48.5',
A 60-DEGREE
FOLIATION JOINTS,
SMOOTH, MICA,
TIGHT.
AT 54.7' , A 70-
DEGREE FOLIATION
.TOINT,SMOOTH,
TIGHT. (1-65)

-10

END OF HOLE 61'

.-20

-

-30

-410

Soil Engineet: 0ti1Tet: REYNOLDS BRIDGPAL
DriIIng InspeclQt: Helper: ALVRO LONDON

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

I
I
I



I
I
I
I
I,
I
I
I
I
I
I
I
I
I
I
I
I
I
I

..J\.Jft " .....""'-.~lt\..'I"t:
Stl[£T • Of '"

WGI Warren lOCAl1QN
BRONX, NY

MOSHQLU GOLF COURSE George Inc. HOU: NO
HG 541 99

VAN CORTLANDT PARK UNl6stA
N:323,329./9

CONTRACT HED-543 NlIU,,'nIlU"A(:~ ':XI'I.llltATIUN OffSEt
E:625,2BB.24

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER

011'111 11 _ II C"9NG 001 OA'~: 01'1£, STARt·
1-27-99 GRO\.IIlO ELEVAflON 177.25

mP11l ~I All CASING001 DAlE DAlE. FINISH-
1-27-99 GROUND WAI£Q ELEVAnON 16%_51

2.1 Hfq

".-:..\9I'lG 00 HW II) welGHl OF HAMMED
300-140 l8S.

w.MM£R FAlL

SMlPl.£1l 0 0 2"
----- 24 CASING ~ SAMPlEli3.0 II

1.0 INSIDE LENGIH Of SAMPlER IN

DlAAlONO BI! SIZE NQ

CASING
>- BlOWS PER 6' OENSIlY PIKlFILE

'" Q<
w c:

~ '" SAMPlE DEPtHS O:~ all RBD IDEN11FICAllON
0.. ... ON SAMPlER CIiANGE

BLOWS ::! ::! £LEv . fEEl ~ a cONSISI.
-< ~ « u Of SOB.

PER rooi .... ~ "'''' 0·.. to ·12 12,16 'll 2d
MOISlijRt [)l;PIH

Q<

~il 0'- TOPSOIL (3"). DARK

SSt 0'-2' 10' 2 4 2 3 2' BROWN SILTY SAND,
ORGANIC MATTER.

55 2' -4' 2" 10C 12' LOOS~ ..(SM)(11-65)
4'. RUSTY BROWN 5IL TY

nNE SAND, TRACE
GRAVEL. (SM) (7-65)
ROLLER BIT FROM
4' TO 7'

-10 GNEISS. LIGHT GRAY
Rf 17' -12' IOC 1- REC TO 11.5' ,

99· RQf QUARTZITIC BANDS;
MEDIUM GRAY BELOW
11.5' ..UNWEATHERED
OXIDATION ON JOINT
TO 25'. FOLIATION
AT 60 DEGREES.

-20 FROM 7' TO 16',
·R2 11?' -22' 85" RE( MODERATELY CLOSE T

71~ RQI WIDE JOINT SPACING
F"ROM 8.9' TO 9.5',

R3 22'-25' 10l' 7- REC 25' A 70-DESREE JOINT
84· RGl'l ACROSS FOLIATION,

ROUGH, TIGHT •(1-6~

FROM 16' TO 22.5',
1-30

CLOSE JOINT
SPACING.
FROM 17.7'TO 18.5'

~ A GO-DEGREE
FOLIATION JOINT,
OXIDIZED, TIGHT.
A 10-DEGREE J01 NT
ACROSS FOLIATION,
ROUGH, OPEN; A 75-
DEGREE JOINT WITH

,...d0
FOL IAT1ON TREND.

SOlI ErQneet: 0rII1er:
REYNOLDS BRIDGPAL

DrflIioQ Inspector: Helpet:
ALvRO LONDON



I

SHEEl ... OF

WGI Warren LOCATION BRONX, NYMOSHOLU GOLF COURSE George Inc, HOl.E NO. MG B41-9C3VAN CORTLANDT PARK
LINEaSIA N: 323, 329.79CONTRACT HEO-543 SUB,'UJlU'A<:to: rJtltl.ORATIIIN OFFSH E:625,28B.24

L99018 FOR: METCALF~EDDV-HAZEN AND SAWYER
\)1Pill U _ H CASING OUI DAlE OAI£. STAAl, 1-27-99 GROUND l:lEVAIION 177.25
DlPll1 H "Ul CASING QUI DAlE DAlE. FfIlISH: 1-27-99 GIlOUND WAfER ElEVATION 166.51

;;.L, .,951
ci\SING 00 HW 10 weIGHT Of HAMMER 300-140 lBS. HAMMER FAll

"SAMPlER 0.0.2" 10 INSIDE LENGTH OF SAMPLEIl 24 IN. CASING 24" SAMPLEEPO "
DIAMOND 811 SIZE NQ .

CA$lNG >- BlOWS PEIlt>- OENSllYwe!< w « PROFILE.... w SAMPl.E .OEPIHS ... w
RElD IDEN11fICAlIONBlOWS n. <0 n. > ON SAMPlER OR CHANGE::i: " FEel ::i: 0 CONSISJ.« ~ F.lEV « 0 Of 501.PER FOOT U1 Z "'w 0-6 6 -12 12· 18 18·2<1 MOISTURE DEPTH'"fooo TIGHT. (3-65)

ROCK QUALI TV IM-
PROVES BELOW 22.5'.
MODERATELY CLOSE
JOINT SPAC ING.
(2-65)

END OF HOLE 25'
1""10

r-2O

-30

r-4O

SOlI engineer: DIBler: REYNOLDS BRIDGPAL
Otilling In5peclor. Helper: ALVRD LONDON

I
I
I
I
I
I

I
I
I
I
I
I
I

I

I



I SIIED
...

OF
.:Ii- . - . BRONX, Ny

WGI Warren lOC-'TIQ/'IMOSHOLU GOLF COURSE George Inc. tI()L( NO MG 842-99
VAN CORTLANDT PARK lH: a. SfA. N:322,831. 98
CONTRACT HED-543 NlIUSUI{Jo'A(~K KXI'WRA1'ION OffSET E;E025,33B.22

L.99018 fOR, METCALF&EDDY-HAZEN AND SAWYER

Oi .'Ul II _ II. CASINO QUI DAlE DATF SIART: 2-11-99 GflOON) a.EVAIION 174. '33
DH'IH II All CASING OUI DAlE DAlE FINSH: 2 16-99 GllOJNO WAllR EUVATION 17Q.48"

312-{ '~<f

c.~ 00 HW 10 Wl:tCI tl Of KAMMER 300-140 l85. HAMMER FALl

SAMPlER 0.0 2" 1.0 lNSI)E LENGIH Of SAMPL~ 24 IN. CASING ~ SAMPLfL?O"

DIAMOND 811 SIZE NQ

CASING
> IllOWS PER~' DENSlIY... '" ~ffi PQ{)fllE...... SAMPlE OEPIHS OR RElO 10000000CATIONQ. lit Q. :> ON~1lBLOWS :s; :s; HEV : FEET ::e 0 CONS/Sl CHANGE

~ ~ ~u Of SOIL
PER fCCI ~ o to 0·12 12· 18 18· 24 MOISTURE OEPllI

1-0 0' TOPSOIL (3")• DARK
S510'-2' 18" 3 3 3 3 BROWN SILT WITH

SAND, ORGANIC
55:; 12'-4' 18" 4 6 :5 :5 MATTER IN TOP 2

FEET. FIRM TO
SS~~'-G' 18" 5 G 7 '3 6' STIFF. (MU(11-65)

SS4E.'-8' 18" 32 33 40 38 YELLOW BROWN SILTY
SAND, TRACE TO SOME

1-10
sse EP-10' 18" 27 28 30 32 GRAVEL. VERY DENSE.

(SM> (6-65)
SS6 10'-12' 16" 23 85 27 28

15'

Pi 5' -1-7' 86~ REI: GNEISS. LIGHT TO
0% RQ[ MEDIUM GRAY.

WEATHERED TO 19'.

1-20
OX IDATION ON JOINH

R2 17'-21.5' 80Y. REr TO 43'.
79" RQ[

SOFT, WEATHERED,
FRACTURED FROM 15'
TO 17' , OXIDIZED.

R3 121.5'~&.5' 96" REC FOLIATION AT 40
76' RQf DEGREES. (4-65)

FROM 15.3' TO 15.71

30
A SUBVERTICAL
JOINT, OXIDIZED,
FRIABLE, SOFT.

~4 OF..!'ii' -~4' <=IF., -~ ROCK QUALITY IM-
foe· RrJf PROVES AT 17'.

FROM 17' TO 25'.
MODERATELY HARD TO
HARD, CLOSE TO
MODERATELY CLOSE

....40
JOINT SPACING •

SoB EngIneet: OrBle"
CESAR MORIERA

0rilIng Inspeclor. Helper; MIKE KELLY

I
I

I
I
I
I
I
I
I
I'
I
I
I
I
I



I

.I""'"\t l'J\,.· ...In....;l'l. Sffi:( I Z OF 3

WGI Wan-en LOCAllON BRONX2 NY
MOSHOLU GOLF COURSE George Inc. HOUNO MG B4 -§g
VAN CORTLANDT PARK

~ lSI,. N: 322, 83f.98
CONTRACT HED-S43 HlIl$,'illIU'''A(:~: RXI"UJltATIUN

OFF~'
E:625,33B.22

L. 99018 FOR: METCALF~EDDY-HAZEN AND SAWYER

l"'lll'lIl II _ II CASING OUI OAIE OAI •. SlARI' 2-11-"33 GROLr>lO mVAl1()I\I 174. 93
[II Pili f 1 All CASI'IG QUI DAlt DAlE FINISH; 2-16-'39 GflOlJIIO wAlm mVAIlClN 170. 48

CASING"0 HW 10 WElGHl Of HAMMER 300-140 l8S IiJ'MMER. FAll

2" 1.0 INSIDE LENGIH OF SAMI'l,£R 24 IN. CASING 24 II SAMPlE.;30"SAMPt.ER 0.0.

0lM\OND Bll SllE NQ

CASING > BlOWS PER « OENSlIVw '" w .,. PROFilE -iC III 5I\MPlE DEPtHS ?t. > ON SAMPLER OR ~lO lDENTlACA1IONBLOWS ~ ~ ,; 0 CHANGE< ;) f.LEV . HEI. ~~ CONSIST OF SOIL!'ER roor .., Z
0,6 6 ·12 12·18 18 24 MOlSruRE DEPtH

Q:

~o FOLIATION AT 40 TO
40 RS 34' -4"/' 91~ l;Ir;.-r 60 DEGREES. SOME

~?"J I:OIrn SUBHORIZONTAL AND
FOLIATION JOINTS,
OXIDIZED. A SMOOTH
FOLIATION JOINT AT
60 DEGREES,
OXIDIZED, AT 19.8'

50 ESSENTIALLY GOOD
-10 ROCK. (2-65)

Rf. 42'-52' 9Bi: RI=("' FROM 25' TO 34',
QR"I ~r CLOSE JOINT

SPACING. FOLIATION
AT 60 AND 70 DE-
GREES. 60 AND 70-
DEGREE JOINTS
ACROSS FOLIATION A·

60 27.5' (SMOOTH) AND
1-20 1<'7 52'-hO' 92· REr 60' 28' (ROUGH), INTER-

70," Rcr SECTED BY 30 AND 41
-DEGREE JOINTS.
SMOOTH 70 AND 60-
DEGREE JOINTS,
OXIDIZED, AT 33.5'
(ACROSS FOLIATION)
AND 33.8' (FOLIATIOI
JOINT) • (3-65)

70 FROM 34' TO 55',
-30 CLOSE TO MODERATE~

CLOSE JOINT
SPACING. FROM 34'TI
34.5', PI ROUGH
FOLIATION JOINT AT
70 DEGREES, ALTER-
ATION IN EPIDOTE
AND CHLORITE. (1-65

80 BELOW 56', SUB-
UI:;I;" ·'l!.1 ~nt T1-40

Sol Engineer: Ollila" CESAR MORIERA

DrilTInQ IrlspeclOf: Helper: MIKE KELLY

I
I

I
I
I
I
I
I
I
I

I

I
I
I
I
I



I

Stitt' Of

WGI Warren lOCAloON BRONX', NYMOSHOLU GOLt COURSE George Inc. HOlE NO MG-B42-'3'3VAN CORTLANDT PARK
~.S'A N:322,831. 99CONTRACT HED-543 liltlS,...UIU·I\(:K ":XI'l.OllATIUN OffSH E:625, 338. 22

L. '39018 FOR; METCALF&EDDY-HAZEN ~ND SAWYER
011'111 II _ H C·\SING OUI l>AII DAll. SIAl/I, 2-11-'3'3 GROUl'Il ELEVATION 174.93
Otl>r~ HI'll CASINCCUI 0,\1(, 0A1f. ftNlSli' 2-16 99 GROUND WAfl:R aEvA1\ON 170.48

OI"""tII::'J~

CASiNG 00 HW 10 WEIGHI Of HAMMER 300-140
l8S. HAMMER fALL

S.AAf'LER 0.0 2" 1.0. INSlOE LENGtH Of SAMPl.ER 24 lilt CASING 24" SAMPt.E~O"
OlMIONO en 9lE NQ

Co\SlNG >-
BLOWS P£R b" D£NSIT'1' PROfILE... C!: ... C!:...... SAMPlE DEPIHS .... ...

OR FIR[) lOENTlACAIlONQ. II> Q. >
ON SAMPLER CHANGEOlOWS ~ J! ~O CONSlSl.~ ~ asv '~EEI -c v Of SOIL;.1;r. H..'OI

"'''' O·b b -12 12· l8 18·24 MOISIURE DEPIH
C!:

.. 0 AND CLOSE TO
MODERATELY CLOSE
JOINT SPACING.
FROM 52.2'TO 55.8',
A SMOOTH FOLIATION
JOINTS AT 60 DE-
GREES. (2-65)

-to

END OF HOLE 60'
ORIENTED CORE FROM
25' TO 60'.
WATER PRESSURE
TESTS IN ROCK FROM
15' TO so-,

20 ; PIEZOMETER
INSTALLED AT 52' •

"'30

,..40

SOil EngIneer: Driller: CESAR MORIERA
0r0li0g Inspeclor, Helper: MIKE KELLY

I
I
I

I
I
I
I
I
I
I
I
I
I'
I
I
I
I
I



I
:.tIH! - 01 ...

WGI Wan'en lCC ...'tCrl BRONX, NYMOSHOLU GOLF COURSE George Inc. HOI.E NO MG-843 '39VAN CORTLANDT PARK
UNI: aSIA N:322f~U8.1'9CONTRACT HED-543 :iUUHUItVI\l:t: Jo:XI'(.l>ltATlON OHSEI E:625,351.04

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER
\)11'111 II _ II C,\SIlIIC 01,11 .)AU DAlE. SIARI 1-28-99 GIlOUNO ElE'lAltON 174. 84
l'f PIli 11 ,\J l c.\$INC 0\11 Ol\ll DAlE. FINISH' 1-29-99 GROUND WAIER ELE'IAIION lij9.62

JI" :7~
.:.~ OD HW Il1 WEICHI Of HAMMtR 300-140 l8S tW.AMER FAll
~~R ('lu2" ID INSlOE lENGIH OF SAMPlER 24 IN. CASING 24" SAMPl.E~O "
!)I"""101IlO Bll SIlE NQ

CASING ... e:!< >-
BlOWS PER O' DENSITY... e:!< PROFilE...... SAMPlE DEPTHS ~ ... FEW IOENTIFICADC)NCL CD ORBlOWS ~ ::!: s > ON SAMPlEIl CHANGE

~~ Elfv . FEEl ~8 CONS/SI OF SOlI.PE~ FOOl
MOISIURE DEPIH~ 0'0 (1.12 12·18 18-· 24r-,)

0'- TOPSOIL (3"). DARK
l:::.!=l10'-2' 1(l" 3 3 4 4 2' BROWN SILTY SAND,

ORGANIC MATTER.
SS:: 12'-4' 12" 4 8 7 20 (SM) (11-65)

4' DARK BROWN SILT
ss:: 14'-1=.' R" 14 20 16 21 WITH SAND. STIFF.

(MU <11-65>
Sl:::.d 11:,.'-8' 10" 15 11; 17 17 RUSTY BROWN SILTY

FINE sAND, SOME
r-;O SS5B'-IO' 3" 10C 13" GRAVEL, COBBLES.

11' (SP-SM AND GP-GM)
C::C::I:: IIn' '12' to" 17 20 45 45 (6-65)

YELLOW BROWN SILTY
S\::, 11?' -14' 6" 12 1~ 16 15 F-M SAND, WITH

GRAVEL, MICA, ROCKCo" .A.·_1';' AU 21 19 33 45 FRAGMENTS(GNEISS),....-. "'-17' 2" 10£; /2" 17' COBBLES. DENSE TO
VERY DENSE.
POSSIBLE SAPROLITI(

~20 SOIL (DECOMPOSED)
ROCK) • (SM AND GM)
(6-65/5-65)
GNEISS. MEDIUM
GRAY. SLIGHTLY
SCHISTOSE FROM 35'
TO 51'. F"OLIATION

Rl 117.5'-27 .5' 9Q')! REC FROM 50 DEGREES TO
R!='i. RDr. SUBVERTICAL. QUART:

BAND FROM 47' TO
-30 48'. OXIDATION ON

JOINTS TO 45.5'.
FROM 22' TO 23.8',
A SUBVERT leAL
FOLIATION JOINT,
OXIDIZED, SMOOTH,
OPEN WITH FOUR lO-

R? 1?7.!"i'-~7.~' qR~ RE£ DEGREE JOINTS
A~~ RClr ACROSS F"OLIATION,p~ A7.5'-40.5f qF.')! REC ROUGH, OPEN.

-40 7Q"J Qon

SOd &lglneer;
0<1IIeI: GUS SURI

DrdIing ~Ior: Helper: STEVEN LUEDDEKE

I
I
I·
I
I
I
I
I
I·
I
I
I
I,
I
I
I
I
I



I
L 0 3 -

.Jvn \.\J\. ,,'U\,JI'l: SII£E.T

WGI Warren lOCAllOtl
BROfll'X", Ny

MOSHOLU GOLF COURSE George Inc. t1Ol.E NO
Mi3-S4:3-'99

VAN CORTLANDT PARK N~322,91B.19LINE a. SIACONTRACT HED-543 ~l/n~lIIU'A(:l-: K:tI·f.()I~TlnN OffS'E1 £:625,351.04

L.99018 fOR METCALFLEDDY-HAZEN AND SAWYER

11"'111 II _ II CASING OUI DAll OAI£. SIARI 1-28-99 GllOUNO ELEVAllQN 174.84
!)!I'Hl II All CASlNC OUl DAI~ DAlE. f\\ISH 1-29-99 GROUND W.AIEll ELEVA!JON 16<J.62

$J.1I/~

CASN; "0 HW to WEIGHT OF HAMMEl? 300-140 lBS H.....AMER fl'U

SAMPlER 0.02" 10 INSIDE LENGII1 Of SAMPlER 24 IN. CASING 24" SAMPU,;:JO"

DIAMOND 611 SIZE NGI

CASING wC< w~ BlOWS PEIl 6' DENSltv PllQfllE
-J W SAMPlE DEPTHS ... W on FIElD IOENTlFlCA noN<L ... Q, > ON SAMPtEllBLOWS ]; ::ii ::a: 0 CONSIST. CHANG!:

~ ~ ElE·... FUT « 0 OF SOlI.
PER sooi '" w o (, () ·12 12· tB 18·24 MQISfURE DEPIH

c=
~o FROM 24.5' TO
40 25.2' AND 25.4' Tl

26.25', TWO SUB-
VERTICAL FOLIATIOr
JDINTS, SMOOTH.
TIGHT.
FROM3P TO 32.5Y I

FRACTURED ZONE,
50 SOFT, FRIABLE.
-10 R4 140.5'-50.5' 9S· RE£" FROM 30.6'TO 31.11

84' R[J[ AN BO-DEGREE
FOLIATION JOINT,
ROUGH, OPEN.
FROM 32' TO 32.5' I

A 70-DEGREE JOINT
R!'i 150.5'-56' 10(' 7- REC 56' ACROSS FOLIATION,

lor 7- RQI OXIDIZED, ROUGH.
FROM 33.75' TO
34.1', A 70-DEGREI

1,;0 FOLIATION JOINT,~~" OXIDIZED, SMOOTH,
TIGHT.
FROM 34.1'TO 34.8!
A 70-DEGREE JOINT
ACROSS FOLIATION,
OXIDIZED, ROUGH,
WTIH A to-DEGREE
JOINT ACROSS FOLII

70 TION, ROUGH, TIGH·
--30 ROCK QUARTZITE 1M·

PROVES FROM 35' Tl
38.2' • CLOSELY
JOINTED mOM 38.2:
TO 42.1'. FROM
38.2' TO 38.'3'A
FOLIATION JOINT,
OXIDIZED, SMOOTH,

80 TIGHT WITH A 10-01

1-40
HRI=F JOINT ACROSS

Soil Engineer: Oriller: GUS SURI

DrlIing Inspector. Helper:
STEVEN LUEDDEKE

I
I
I
I
I
I
I
I
I
I
I
I
I. '
I
I
I
I
I
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WGI Warren ~OCAI,Ot~ BRONX. NYMOSHOLU GOLF COURSE George [nco t-nE NO. MG-B43-S9
VAN CORTLANDT PARK lllll a 51A N:322,§iS.19
CONTRACT HFD-543 Mlm.·;UIU"M~f. f.XI'I.OItATIUN OFFSEt E:625,351.04

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER
\l11'1I1 II _ II CASING 001 DAlE DAlE. SIARI: 1-28-'99 GJlOUl'() EtEVATlOf'I 174.84
l)I PIH U All CASINC 0Il1 DAlE DAlE. FINlStl 1-29-99 GROUND WAI£R EUVAIION 169.62

DlJlf'N

cASINl; o0 HW 10 WEIQiT OF HAMMER 300-140 las. IiAfv'MER FAll

SAMPlER 0.02" fO iNSIDE tENGIH OF SAMPlER 24 IN. CASING 24" SAMPlER30 II

DIAMOND 811 SIlE NQ

CASING wCl: ... ~ BlOWS PER 0" DENSIlY PROFILE...... SAM'lE OEPlHS ... w
OR FIElD IOEMIRCATlONBlOWS a. ... a. >:::! ::! ::! 0 ON SAMPlER CONSISI CHANGE

~ ~ nrv lEE1 ~ li! Of SOILPEl? FOOT
0·6 e ·12 12 18 18·2<1 MOISIURE DEPTH

Cl:
1-0 FOLIATION, ROUGH.

FOLIATION JOINTS
BELOW 41' ARE
SMOOTH, TIGHT.
IN GENERAL GOOD
ROCK FROM 17' TO
42.1' • (2-65)
ROCK QUALITY IM-

.-10 PROVES BELOW 42.1'
(1-65)

END OF HOLE 56'

... 20

-

-30

f-lI()

SOil EngnB8f: Dt!Uer: GUS SURI
Driling lospecl()r: Helper: STEVEN LUEDDEKE
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I

.lVU L............:-.. r\J...
SHU I 1 OF 3

WGI Warren LOCAIION BRONX NYMOSHOLU GOLF COURSE George Inc. ~NO. MG B4~-99VAN CORTLANDT PARK
IN & STA. N:323,014.73CONTRACT HED-S43 HlIIJ.'IUIU'A( :10; RXI'WKA1'IUN OFfSET E:625,39i.4i

L.99018 fOR: METCALr&EDDY-HAZEN AND SAWYER
011'111 II _ ~I CASING VOl DAIF DIlI(. SIMI. 2-4-'39 GQOUN1) ElEVATION 174.13
1'\ PIli II ~l C,\SlNC OUI DAlf DATE. FINISH' 2-5-99 GROUND WATER B.EVAIION

C..>&NG o0 HW 10 wer~n OJ- t1AMMEU LBS. HAMMER FAll
SAMPlER 00 2 II 10 INSIDE UNG1H Of SAMFUR IN CASING __ SAMPlfR
DIAMOND Bll SIZE NQ

... l!< >
BlOWS PER 6- OENSllY PROfIlECASING au Il:~~ SAMPLE DEPtHS it > ON SAMPliD OR FIElD IOENtlFICAtlONBLOWS ~ :::!! ~ 0 CONSISI CHANG~« ~ ELE\' , FEE I OF SOlPER FOOl .. z: .. ~ 0·:- 6 -12 12·18 18·24 MOISTURE OEPIH

Il:1-0
0'-

ANGLED BOREHOLE
DIRECTION:
N 82 DEGREES W
ANGLE:60 DEGREE

ROLLER BIT TO TOP
OF ROCK

I- 1O

NOTE: ALL DEPTHS
sHOWN AS
"DOWN-HOLE" OR
NON-VERTICAL

19'
-20

GNEISS. LIGHT TO
I:>t 1-:"_?"'" 99'. RE"C MED IUM GRAY,

"".,." RQ[J SCHISTOSE.
FOLIATION AT 30 DE-
GREES TO SUB-
VERTICAL. OXIDATIOr
ON JOINTS TO 25'.
CLOSE JOINT SPACIN(

~30 TO 21'. (3-65)
I:>? b..,.,-':t'?' qq. QI=.- MODERATELY CLOSE

qt· RQ[ SPACING FROM 21' n
'36.25' • ROUGH
FOLIATION JOINTS
PREDOMINATE rROM
19' TO 22' AND
BELOW 72'.

e-4D

Soil EngIneer: DrlIl8f: GREG MARNEY
0fIIhg ~ Helper: GREG WILLIAMS

1

I
1
1
I
I
I
1
1
I
I
·1
I
I

I
I



I WGIMOSHOLU GOLF COURSE
VAN CORTLANDT PARK
CONTRACT HED-543I L. 99018

Warren
George Inc.

M(/U~lIlt ...AC~Io: Io:XI'I.UItA TluN

FOR: METC~LF&EDDY-HAZEN AND SAWYER

SHerI :..:: Of:3
BRONX, Nl'<:y.----

lOC"'hOtl_"'IW':~S-;Y-;~~ _MG-B44-'39
HOlE NO --'1\T';""'0:P5""""'""nr--...,,....--
IN: It SJA N:323, 014. 73
OFFSEt __ E_:_6_2_S-,,_3_9_1_. 4_1_

I GROUND ElEVI'JION 174. 13
GOOIJND WAltll REvAJION

[)Il'ttl 11 _ II CASING 0\11 DAff _

OII'IH .. All CASING OIll DArr
DAIt. SIMI:

DAlE. FINISH:

2-4-9'3
2-5 9'3

I NO
WEIC-HI or liAA1M£R LBS.

INSIOf lfNGIH OF SAMPlER tN.

HAMMER" FAll.

CASING __ SAMPlER _

I
I

flRO ~Al\ON
OF SO!l.

40 t---t-..!.i!::R3!....f=B~2'-'_--"'4:.:::2:...' r-=9-::9-::~·I-:::R:.::E=t-(_-+_-+_-l
96· RQI

I

CAStNG

BLOWS

PER sooi
SAMPl.f DEPIHS

usv t·W

... ~ BLOWS PER 6' Dl:NSHY PROFILE;;' w>
~ 0 ON ~MP\.E1l C~~l. CHANGEs ~r-O-O--r-O-'-IZ-r-t2-.-,-arl-8-' 2-1

4
MQISrum: DEPJH

I 50 I---t--+-------jl----lf-----l---j----l----l

~ 0+---t--+------+--+--+-~f_-+_-+---+--_+~::orn~~;_;,...,..~~m_-GENERALLY SMuOTH
FOLIATION JOINTS
FROM 32' TO 72'.
A 50-DEGREE JOINT
ACROSS FOLIATION A"
87.5'.
AT 93.8', A SUB-
VERTICAL FOLIATION
JOINT, ROUGH, WITH
A lO-DEGREE JOINT
ACROSS FOLIATION,
ROUGH, TIGHT.
FROM 95.25' TO
~5.75', A SMOOTH
SUBVERTICAL JOINT
WITH FOLIATION
TREND, WITH 20-DE-
GREE JOINT ACROSS
FOLIATION, TIGHT,
ROUGH.
CLOSELY TO
MODERATELY JOINTED
FROM 96.25' TO
100.9'. MODERATELY
CLOSE JOINT SPACI~
BELOW 100.9'.
FROM 96.25' TO
98.25', A SMOOTH
SO-DEGREE JOINT
ACROSS FOLIATION,
TIGHT, WITH FOUR
IO-DEGREE JOINTS
ACROSS FOLIATION,
ROUGH, TIGHT.
A SUBVERTICAL
FOLIATION JOINT
FROM 98.5' TO 99'.

~ 10+---t---+--------+---+---+--+---i---;

I
I

R4 142'-52' 99j! REC

60 t---t--+----------1f-----I----l---j----l--!

I
~2D +---t--+-------+--+-+--+---!--!

I
R5 52' -52' 9"3"' REC

I 70 t---;--+-------+---t--+--+--t----1
,..30 -+---+--jl-------+--t--f--+---!----!

I· ·
I

98" RQD

Rt=. 62'-72' 99j! REC

80

90" RQD

I
t-4D ..1.----I.--....L----- __ .L...-_.L-_...l-_.....J..._-L_--l'-- __ .L...-__ ...l- _

DliIe" __ G.:::.R-..:.E_G_M_A_R_N_E_Y _

GREG. WILLI AMS
I
I
I

He/PElt;
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SHEEl oJ OF ~

WGI Warren LOCATION BRONX, NYMOSHOLU GOLF COURSE George Inc. HOlE NO< MG-B44-'99VAN CORTLANDT PARK
UNE &. $fA N:323,OI4.73CONTRACT HED-543 HlIUHUIWA(:Io: KXI'I.()RATIUN OfFSEt E:E>25,391.41

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER
011'111 II _ I t CASING QUI DAlE DAlE. STAAT: 2-4-99 GROUND E1..EVA1lON 174. 13
OI"'H ~l AU CASINO CUI DAlE DAlE. FINISH: 2-5':""'99 GIlOUND WATER ElEVAtiON

CA9NC 00 HW 10 W!;IGHI 01' I-tAMMER LBS< HAMMER FALl
2tt

1.0 INSIDE LENGTH OF SAMPUR tN. CASING __ SAMPl.ERSAAIiPlER \).0.

DIAMOND BIT SIZE NQ

CASING ... a: .~ ffi 8tOWS PER if DENSITY PROAlE... .., SAMPLE OEPrHS OR FIELD IOENllFICATlONQ.m ... > ON SAMFUpBlOWS :::e :::e: ~° CONSIST. CHANGE
~ ~ arv J FEET ~~ Of son.PER FOOT

0·6 0·12 12· t8 18·2<1MOISlURE DEPTHa:
r-O

80 . R7 17?'-82' 99i1 REC IN GENERAL, THE
937- ROI: ROCK IS GOOD BELOW

21' . (1-65)

'90
f-IO

RB 82'-92' 991- REC
98Y. RQI:::

10C

-20

R9 192'-102' 99~ REI:
73j! RQ[

Pt(' tl"l?'-105' 99' REC 105'
gg~ RQ£

END OF HOLE 105'
I1t'1

r30

120
-40

Soil Engineer. Driller: GREG MARNEY
0r111lng INpeclor: Helper: GREG WILLIAMS

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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L.99018

StIHI __ ~l __ Of ."..,....2__
lOCAl!C-t1 8RONX;; NYMG-B45-99
I<IU NO ---.;;r:-,~~""';:~_....--
\JNI; aSIA N:323, 116.78
OffSEI E: 623, 374. 8'3

WGI Warren
George Inc.MOSHOLU 60Lr COURSE

VAN CORTLANDT PARK
CONTRACT HED 543

FOR: METCALr&EDDY-HAZEN AND ·SAWYER

DAlE. SIMT,

DAIf. FINISH:

2-8-'39 GROUND EL~"AlION 170.79
2-10-'3'3 GflOUND WATERmVAITON 168.24

~..cTQq"

011'111 II _ It c.\SlNG OUI UAlf _

l>lPIH II All CASINC OUI DAlE

FIELD IDENTIFICATION
OF soa..

300-140Wl:iGHI Of HAMMEll _-=-..::.....;...~ l8S

INSIDE LENGIH Of SAMIUR 24 IN.

KAI",dMEIlFAll

CASING 24 II SAMPlER3_0_" __NQ

<II ~ BlOWS PER 6" DENSITY PROFilEtt. ...
:::! > ON SAMPl£fl 011 Ct1AfIIGE« 0 CONSISt.
... ~ 0·6 (, ·12 12. 18 18.24 MOIStURE O£FIH1-0+---+--+--------lr--1I--~-01_- .....-4_--+_~-~==~~'::":"'-'=""="::":"_0'- TOPSOIL(3). DARK

2' GRAY SILT WITH
SAND, ORGANIC
MATTER. (ML) (11-65)

~~ 10' -?' 1R' t? 14 1~ 17

c::c::': ""-4' t A' do 5 5 6

ss~;4' -Fo' tAl 10 11 i1 1 1

~9<l I=.'-~' 1A' ~ F. 9 B
SS!" B'-S, l' II.lR toe /1'

,...10 !=:Si= 1('}, N~ 10( /0'

CASING

BlOWS
PE~ FOOl

SAMPU OEPIHS
ElEV . Fal

4' RUSTY BROWN SILTY
nNE SAND. (8M)
(7-65)

0' DARK GRAY SILT WIl
nNE SAND. (ML>
(11-65)

8' YELLOW BROWN SILT'
r-M SAND. MEDIUM
DENSE. (SM) (7-65)

14.5' POSSIBLE SAPROLITl
SO IL. BOULDERS.
DENSE. (SM AND GM)
(6-65/5-65)
GNEISS. MEDIUM
GRAY. SLIGHTLY
WEATHERED TO UN-
WEATHERED.
rOLIATION rROM 60
TO 80 DEGREES.
OXIDATION ON JOIN'
TO 20.5', AT 38'
AND 4'9.5'.
A 70 DEGREE
rOL IATION JOINT,
OXIDIZED,rROM 16.E
TO 17.4'. CLOSELY
JOINTED FROM .16' 1
18.5', 31.6' TO
38', 45' TO 50'.
MODERATELY CLOSE
JOINT SPACING IN
THE REST OF THE
CORE. (2-65/1-65)

1-20+---t--_-+ --+...RIii!.I1""'·'4-JI;lo.:ll!li.l0'=4-_~-I____l
R7 11 CJ .~, -71 .!'i' qq. ...~r
1;13 12t .!'i' -?~. "", F.A~ 1;11="(

68~ Rr.l1

1-30-t----+--t-------+--+--+---1--I----l

q~. RCI

1-40..l---...L.--.L-- -..1._--l._......1_--l __ L..-_.L- __ .l....-__ ..L.... _

DIlIIer: __ =C=E=S:.:A::..:R:........:..M:..:O:..:.R:..:I:.,:E::.R.:.:,A.:-_
MIKE KELLY
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JVtl l .....'\..<\lI\JN· SIl~[I B~ONX,OFNY
~

WGI Warren lOCAliOHMOSHOLU GOLr COURSE George Inc. HOlE NO. MG-845 9'9
VAN CORTLANDT PARK l.JIIE a. SIA- N:323, I1f;. 78
CONTRACT HED 543 ~UIS.<;lJk"'Al'1-: I-:XI'I,ll\lATIUN OFfS(r E:625,314.B'9

L.'9'9018 FOR: METCALr~EDDY-HAZEN AND SAWYER

PI 1'111 It _.. CASING OUI DAlE DAlE. SIARI· 2-8-'9'3 G/KlIJI\O ELEVATION 176.79
[\lPlil II AU CASIIIIC OUI DAlE DAlE. F1M$H 2-10-'99 GOOlHl WATERElEVAflON 168.24

~124Ulq

CASING 00 HW 10 WEIGW Of- HAt.MI.iER 300-140 LBS.
HAMME~ FAlL

SAMI'lER 00 2 II 10 1NStDE UNGIH OJ SAMPLER 24 IN. CASING 24 II SAMPLE~OII
L'IAMOl'I) 811 SIZE NO

CASING
>

BLOWS PER t. DENSllv PROFIlEOIl Q; ... e:
.... UI SAMPlE DEPII-IS --' ...

OR R£LO IOENTlFICAllONa. OD 0..> ON SAMPLERBlOWS ::!: ::!: ~ 0 CHANGE« ::> £LEV • FEET « u CONSISt. OF SCIlL
PEIl FCOI "':z '" ... 0-1) I) ·12 12·18 18·24 MQISIURE Dl:PIH

C<

-0
40 R5 132.5' -42 5' 99' RE(

80~ RlJ[

50
-10 R6 42.5'-50' 99· REC

77"J. Rr.Jr

R7 !s0'-55' 99· REC 55'
99· RQI

END Or HOLE 55'
60 ORIENTED CORE FROM

..20 20' TO 55' •
WATER PRESSURE
TESTS IN ROCK rROI'1
15' TO 55'.
PIEZOMETER
INSTALLED AT 53'.

70
.. 30

.

80
,...40

Sol Engi1eer: Or11lGl: CESAR HORIERA

DrilIng Inspector: Helper: MIKE KELLY

I
I

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



I MOSHOLU GOLF COURSE
VAN CORTANDT PARK
CONTRACT HED-543

WGI Warren
George· Inc.

I
I
I

L.99018

NUUHlIItI"A(:R RX\'I.OllATIUN

fOR: METCALF&EDDY-HAZEN AND SAWYER

(\11'111 II _.1 CASING001 OAt{ _

L~P1H H All CASINGOUI DAl~

\)AlE. SIMI:

DAlE. fINISH:

1-2S-99
1-26-99

Sl-IUI 1__ Of .,.,...,.2 _

LOCAno" ~~~~~S-_;,o~....~---::E.~~N: 32:3, 215. 95
E:625,3B7.39OHSE1 _

GIlOUND UEVAllON 175. 44
GllQUtoIO WAtER ElEVAtiON 166. 62

2111qq

CASING ooH ,=.;,;W I o
SAMPlER0.0.2" 10 ----
DIAMOND 811 SIZE _N::.::Q~ _

t or Yo RE(

WEiGHl Of HAMMER _----:.3_0....:.0_-~1,.....4-0--- l8S
lNSVE LENG1H Of SAMPlER 24 IN.

HNYIMER fAll

CI'-SlNG 24" SAMPlEt?30 "----

I
I

~ ~ BlOWS PER t:i DENSIty
... > OR~ 8 1--_-.-ON

_
SAMPlE

....---_
R
-.-_-1CONSISI

'" ~ O· 6 6 ·12 12· 18 18.24 MOIS1URE
I- 0+---+--+-------t--t--+--+--+---+---+~-+=~~":""""~~::-:':"'l~-0'- TOPSOIL (1.5").

2' DARK GRAY SILTY
SAND, ORGANIC
MATTER. MEDIUM
DENSE.(SM) (11-65)

I
I

CASING

BlOWS

FER fOCI

sSlln' -2' 8" 8

IB' 7 10 12 21SS~2'-4'
SS:4' -6'

8 14

~" ?R i oc /3'

1-10 +---4---+--------+---+----+--l----:I---1

I
I

0"::1 11? 5' -1::t C" ,

~.. tOe J!=..'

17· REC BOl LnF RS
50· RE( BOl LD~ RS

I
-20 +__ -+_...c..,;g':!411

1.J,1 !">oL.I..I' 5oLf....:-=..-2~O:....'_--....1.....=.1O~)(~.!!I.'l.c........j~.l:iERE'~C--+---1~. ---.mr

I
I
I
I

PRORlE
CHANGE

DEPtH

b'
RUSTY BROWN SILTY
FINE SAND, TRACE
GRAVEL, COBBLES
(8M) (6-65)

14'

YELLOW BROWN SILTY
F-M SAND, MICA,
ROCK FRAGMENTS
(SNIESS), COBBLES
AND BOULDERS.
POSSIBLE SAPROLITI
SOIL. (SM AND GM)
(6-65/5-65)

GNEISS. MEDIUM
GRAY. QUARTZITIC
FROM 39' TO 45',
4S' TO 50' ~
FOLIATION AT 70
DEGREES TO SUB-
VERTICAL. OXIDATIO
ON JOINTS UP TO
37.5'.
FROM 15.75' TO
16.5', A 70-0EGREE
FOLIATION JOINT,
SLIGHTLY OXIDIZED,
SMOOTH.
FROM 22.8'TO 24.3'
AN SO-DEGREE
FOLIATION JOINT,
OXIDIZED, ROUGH.

I
.-.0 .......__ -I-__ ~ ..L_.:Q:u::Ll::.:~tL..QI:SJolr.l:u...r_-..L _ _l _ __JL_ __ .J...,__ ....L. _

OrlDer: __ -=G..::u-=S~S_U....:R-I-----_--------

STEVEN LUEDDEKE

I
I
I

Helper:
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~~EfI BRUNX,OfNV
.L..".....·u L"-;,...-ll. .. V'....

WGI Warren LOCAtIONMOSHOLU GOLF" COURSE George Inc. HOlE NO.
MG-946-99

VAN CORTANDT PARK
lJI'E .. STA. N:323,21S.B5

CONTRACT HED-543 NtJll.'lUK"'ACK ~XI'I.OItATION OfFS1:1 E:625,387.39
L.9'9018 FOR: METCALF"~EDDY-HAZEN AND SAWYER

"11'111 t1 _ fI CASING 001 DAlt. DAlE. SIMI: 1-25-'39 GROUND El£VAIlON 175.44
OU'II1 FI. All CASING QUI DAlt. DAIl'. FINJSIl' 1-26-99 GROUND WArER aEVAnOlll 166.62

~,-.m:r
.:_~ 00 HW to WElGHr OF HAMMER 300-140 19S IiAMMER FAll

SAMPlER 0.02" 24 ?4" tail0"10. INSlOELENGtHOFSAMI'lEll IN. CASING _-__ SAMP
ow.1ONO Bli SIZE NQ

CASING >- BlOWS PER ()" DENSlly",C< '" ~ PROFILE... III SAMPU OEPrHS ......
OR FlEtD IOENTIFICAllONBLOwS

.... a> .... > ON SAMPlER~ :t ~ 0 CONSISt. CHANGE< ~ REv. FEEt < 0 OF SOILPER FOOl '" z "' ... 0·(1 00·12 12·18 18·24 MOIStUlIE DtPIH
Ill:

~o

40 FROM 45' TO 48' , ASUBVERTICAL
FOLIATION JOINT,
SMOOTH, FRIABLE,
SOF'T, MUSCOVITE.
IN GENERAL GOOD
ROCK, MODERATELY

50 JOINTED. (1-65)
~IO R6 40'-50' roc 7- REC 50'

8R· RQt
END OF' HOLE 50'

60
1-20

70
-30

80
...40

SoiJ Engneer: Driller: GUS SURI
Drtmng Inspecfor: Helper: STEVEN LUEDDEKE

I
I

I
I
I
'1
I
I
I
I
I
I
I
I
I
I
I
I
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WGI Warren lCCA11CN BRONX, "NY
MOSHOLU GOLF COURSE George Inc. HOU NO MG 847-99VAN CORTLANDT PARK

lH: II< s,'" N:323,321.30CONTRACT HED-543 SllU,,,U1U'j\('''': ":XI'I.OItA1'!U N OFfS£1 E:62S,~g6.15
L.99018 ~OR' METCALF&EDDY-HAZEN AND SAWYER

01 PI" II _ II c.\SIIIIC QUI DAlf DAlE. SIARI' 1-25-'9'3 GIlOIJNI) EU"AIJQN 172•97
I)l.PlIi II All CASING OUI DAI~ OAI£. f INSIl 1-26-99 GROUNO WA~P ~l£V,ll.1I01-1 1&3.05

,.:;)/II.Y"J
C~NG 00 HW 10 Wl:1CH1 01 liAMMEIl 300-140 lBS H/oMMEl> FAU

SAMPlEIl 0.0 2" 10 lNSlOf l£NGltl Of SAMPlEIl 24 IN CASING 24" SA.MPl~~O "
DlAMONO 8It SIZE NQ

ClloSIttG
:.-

BlOWS PfR 6 DENSITY PllOfllE... t!: wC!:
lt~ SAr-.IP\.E DEPIHS .......

OR fIELD TOeNJIflCA IIOIIln. :>BlOWS ::!: :::!: ~O ON SMlPI.f.Il CHANGE« :> HE\' FEET CONSIST. Of SOlI.PER fOOT '"Z "'~ o 0 e -12 16·24 MOIStURE Ci.PIH... 12 18
1-0

0' TOPSOIL (3"). DARKSSlb'-2' 18" 4 5 6 6 2' GRAY SILTY SAND,
TRACE GRAVEL,SS":2'-4' 18" 10 10 6 7 ORGANIC MATTER.
(SM) ( 11-65)

SS:-:l 'P-6' 12" 18 32 SS roc RUSTY BROWN SILTY
/2" F-M SAND, SOME

qqd ~'-6.5' 5n lOCI /5" GRAVEL, COBBLES
AND BOULDERS.

1-10 MEDIUM DENSE TO
VERY DENSE.
(SP-SM AND GP-GM)

Rl B'-13' 147- REf. 13' (6--65)
5S!' 113' -13.5' 3" IOC 13" ROLLER BIT FROM

6.5' TO 8', FROM
13.5' TO 15'

IS' YELLOW BROWN SILTY- F-M SAND, MICA,
ROCK fRA6MENTS,

1-20 R2 lIS' -20' 95'- REf COBBLES. VERY DENSE
78- RQ-[ POSSIBLE SAPROLITI

SOIL (DECOMPOSED
ROCK).(SM AND GM)
(6-65/5-S5)

20' GNEISS. I,..IGHTGRAY
QUARTZ BAND FROM
17.5' TO 18.5'.
WEATHERED,
FRACTURED,OXIDIZED

-30 SOFT AND FRIABLE
FROM IS' TO 17'.
(3-65)
MODERATELY JOINTED
FROM 17' TO 20',
STEEP FOLIATION.
<1-65)

END OF HOLE 20'
1-40

Sol Engineer. Orilles: REYNOLDS BRIDGPAL
Ofilling Inspector: He\pOT; ALVRO LONDON

I

I
I
I
I
I
I
I
I
I
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I
I
I
I
I
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MOSHOLU GOLF COURSE
VAN CORTLANDT PARK
CONTRACT HED-543

WGI Warren
George Inc.

L.9'3018 FOR: METCALF~EDDY-HAZEN AND SAWYER
011"111 II _ II. CASING OUT DAIl

nll'IH II -'Ill C,\SINO QUI DATE

CASING
BlOWS

!'Ell FOOT

1-28-g9
2-1 '3'3

DAlE. StARr·
DAlE. FNSH:

SAMPlE DEPTHS
HE\" . FEEt

~ 5 BlOWS PER 6- OENSllY
~ 1) ON SAMPLER Oil
~ ~ 1---r--""""'-"""T'""---1 CONSlSI

Q: O· (I (I -12 t2· 18 18.24 MOISTUR(,

PIlOFllE
CtiAJllGf
jj£PTl-I

SHtEI BRONX, 0N't7y ~---loc~nON_~~~~~ __MG-B48 99
I10U NO -,F:J'O'P:lro-r....,...~....,...,,~-
IN; a STA N:322, 750. 80

E:625,219.S5OfFSET _

GROIM> ElE'JAllQN 179.30
GIlOUND WArm ElEVAtION 111. 05

....1.IW'i

NO

WEIGHI OJ IIAUMfR 300-140 lBS HAMMER FAll
lNSIDELENGtHOf SAMP\.-E-Il--,2"'"4r----- IN. CASING 24 " SAMPt.E~_O_" _

GNEISS. MEDIUM
GRAY. STEEP
FOLIATION(60 DEGRB
TO SUBVERTICAU.
OXIDATION ON JOINT:
TO 60.5'.

FlflD IDENT1FICATION
Of SOl

I
roo 0+---+--+--------i--lf--I--+--+--+---~~-~~~o;_;";'-~~-=~0' TOPSOIL (2'). DARK

GRAY SILT WITH
SAND, ORGANIC
MATTER. STIFF.
(MU (11-65)

I
I
I
I
I
I
I

5S10'-2'

SS--=f2' -4'

8" 6 7 7 7

5S34'-6,'

3" 9 ~ 12 12

8" 16 23 30 100

4" 87 10C /5"5940'-8'

55610'-12' 3" 100 /4"

/5"

4'

RUSTY BROWN SILTY
F-M SAND, TRACE TO
SOME GRAVEL,
COBBLES. <SM)(6-65:

15'
GREENISH GRAY SILr
F-C SAND, LITTLE Tl
SOME GRAVEL,
COBBLES, BOULDERS.
VERY DENSE. TILL
MATERIAL_
(SM AND GM) (6-65)

23'

FROM 23' TO 36.5',
SOI="TTO MEDIUM
HARD, OXIDIZED,
FRACTURED FROM 23'
TO 28'. A SUB-
VERTICAL rOLIATION
JOINT FROM 31' TO

9Bi. REC 32', SMOOTH,
-40 -'-- __ ...L...-_ ...... ---L..JObu;u;R··.....~Rr.m:.I.IL.._..J...._....L..._...1- __ ..L--__ l-~nX~T:n-..,I 7~~D:I.lI_-'T!..;!I~GHw.T..r.._

,.. 10 +-__ -+--"S=-=S=-=;~"fB=-I'---.::.lO~' -+....:5::...."+;::::8~0+-=9:..::2=_+....:9::..:6:::......j-.::.1;::,0.::::jC
/2"

I
I
I
I

8S715'-17'

88817'-19'

3" 75 100 /1"

5" 32 44 46 50

10" 45 52 55 72

R1 ~~'-29' ~2~ REC

Dri1Tef: __ C_E_S_A_R_M_O_R_I_ERA _

DrlIPng laspector. -- Helper; MIKE KELLY

-20 ;----+--::=-::t:-::":"--::-~---+_:::_::__+_-=+~4-:-:___I~~
SS9 .'3' -21' 8" 45 42 40 38

r-3O -t---;----t------+~ "2SUi~·'I-.woRr.ml.l4-_-l-_+_--l

~!=: 10 121'-23'

I
I
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WGI Warren lOCAILQN BRONX, NY
MOSHOLU GOLF COURSE George Inc. HOlE NO. 1'11'3 B48-99
VAN CORTLANDT PARK IN .. SIA. N:322,750.80
CONTRACT HED-543 HlIll.'iUK~·A(~K KXI'U)l(ATION OfFSl!1 E:625,279.85

L.99018 FO!?: METCALF~EDDY-HAZEN AND SAWYER
011'111 II _ II C!\SING OUI OAII DAlE. SIMI 1-28-99 GROUND ElEVAIIQN 179.30
DII'IH II All CASING QUI OAI~ DAIl FINISH: 2-1-99 GROUND WAlEn ElNAf\ON 171.05

;:l.111~

CMlNG 00 HW 10 WEIGHI Of I-IAMMER 300-140 \.BS. HAMMER FAll

SAMPlER 0.02" 10 INSIOf: LENGIH Of SAMPlER 24 IN. CASING 24 II SAMPla?0"

DWttONO elf SIZE NQ .

CASING we: >
BLOWS PER O' DENSITYwe PROFILEit. ::: SAMPU DEPIHS .......

OR fIELD IDENTlFtCAlION8l0WS ... >
::! ::! :::;;0 ON SAMPlER CHANGE« ~ ELE\' . FEEl ~~ CONSISt. OF SOILPER FCCI on z

i 0·6 6·12 12 - 18 18·24 MOIStURE DEPTH
Q:

1-0 WITH A IO-DEGREE
JOINT ACROSS FOLIA-

R~ ,:!o:"j' -4~' q? Rl=i"' TION, OX lOIZED,
5?~ RlJn ROUGH. (4-65/3-6S)

MODERATELY CLOSE
JOINT SPACING FROM
36.5' TO 3S'.CLOSE-

50 LV JOINTED FROM 38'
-10 TO 59' AND BELOW

R4 43' -51' 7Q~ RFr-: 63'. SUBVERTICAL
30'1.RQD FOLIATION JOINT ~

IRREGULAR, C·URVED,
SMOOTH, CHLORITE,
ALTERATION, TIGHT.

R~ !"il'-56' 96'1.REC FROM 36.2' TO 37'.
5Q· RQD FROM 43' TO 48',

FIVE SUBVERTICAL
MO FOLIATION JOINTS,
-20 RF. SF.'-F.O' SFi.~ REC SMOOTH, OXIDIZED,

37~ r;;>1JI1 OPEN,WITH SIX 10 TC
20-DEGREE JOINTS
ACROSS FOLIATION,
OXIDIZED, OPEN~
FROM 51.5'TO 53.4~1

R7 50'-66' 94'X REC CLOSELY JOINTED
557-RQD WITH SUBVERTICAL

FOLIATION JOINTS,
70 SMOOTH, OXIDIZED,

f-3Q RR ,k'-7n' QR"I RF=r 70' OPEN, WITH FOUR
45~ RQD 5-DEGREE JOINTS

ACROSS FOLIATION,
ROUGH, OXIDIZED,

N OPEN.
AT 55.5' TWO 60-DE-
GREE FOLIATION
JOINTS, SMOOTH,
OXIDI ZED, TIGHT.

80
-dO

Soa Engin_ Dlftler: CESAR MORIERA
Drilling Irl5pecIOf: tlelpEK' MIKE KELLY

I
I
I
I
I·
I
I
I
I
I

I'
I
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WGI Warren lCCAIIOtI
BRONx, NY

MOSHOLU GOLF COURSE George Inc. HOlE NO MG 848 99
VAN CORTLANDT PARK ltE aSIA N:3Z2,750.BO
CONTRACT HED-543 MUUSUKFM:K ....xI'I.(JltATIUN OFFStI

E:625,27'9.eS

L.'39018 fOR: METCALF~EDDY~HAZEN AND SAWYER

1'11'111 11 _ II CASING QUI DAlE: DAlE. SlAA1, 1-28-99 GROUJ'Cl ElEVAlION 179. 30
011'111 II All CI\SlNG OUI DAlE. DAn;. FINI9i: 2-1-9'3 GIlOlJI\O WAfER ElEVAIION 171.05

::u 11 !i~-

CASING 00 HW 10 WEIGHT OF HAMMlR 300-140 lBS.
WIMMER FAU

SAt..lPlElI 0 02" 10, INSIDE lENGlH Of SAMl'l.ER 24 IN. CASING 24 II SAMPlE~O"

OIMlOND BI1 SIZE NQ

CASING
:>- BlOWS PER o· DENSIty PROFll.E..,0< ... 0<

.... IoU SAMPlE OEPlHS a:: !!;'. OR FaD IDENTlRCAlION
Go II> ON SAMPlER CHANGEBLOWS ~ 2' ::t 0 CONSIST
<0( :3 ElE\' 'FEH :li!:l OF SOlI.

P!:Q h."'01 on z 0·6 6 ·12 12·18 \8·2. MOiSruRl: DEPTH
<l<

-0
ROCK QUALITY IM-
PROVES FROM 5'3'TO
63' WITH MODERATEL'
CLOSE JOINT
SPACING.
<3-6512-65)
ROCK CLASS FROM
36.5' TO 63' •

-10 BELOW 63', ROCK IS
CLOSELY JOINTED.
(3-65)
FROM 63.S'TO 64.5'
SIX SMOOTH 50-DE-
DEGREE FOLIATION
JOINTS, TIGHT.
tROM 66' TO66.9',
A GO-DEGREE FOLIA-

..-20
TION JOINT, SMOOTH
TIGHT WITH ONE 50-
DEGREE JOINT ACROS
FOLIATION,.SMOOTH,
OPEN.
FROM68.25' TO 69'
AN 8~DEGREE JOINT
ACROSS FOLIATION,
IRREGULAR. ROUGH,
TIGHT.

.... F-JO
END OF HOLE 70'

..-40

SOl Engineer: Driller:
CESAR MORIERA

OrlllllQ In$l)eCtor: Helper:
MIKE KELLY

I
I
I
I
I
I
I
I
I
I
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WGI Warren lOCAllOt1 BRONX, NY
MOSHOLU GOLF COURSE George Inc. HOlE lolO

AG 849-99
VAN CORTLANDT PARK LH a. SIA

N:322,798.66
CONTRACT HED-543 SlIll.'UlIll'At:a-: 1OtI'I,()\tt\TlnN OffSEI

£:624,e83.11

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER

1)11'111 .. _II CASING OUI OAIE I>.AIL SIMI 2-10-99 GRQI.N) ElEVAIION 194.48
DlI'IH II '\11 CASING OJI OAll UAlf. fHSH' 2-11-'99 GIlQlM) WAlED ELE'IA1K)I\l 179..51

CA:iltlG 0 0 HW 10 WEIGHI 01 tW.lMER 300-140 las
HAMll.lER FAll

s.wPlE1l 0.0 2" 10 IN$IOl: lENG1H Of 5.AMPl.ER 24 IN. CASING ~ SAMPLE,?O"
OIAMONO lIII SllE NQ

CASING ... I!<
>- BlOWS PER 6- OElolSlfY PROFilE...e

-'w SAMl'l.E . DEPIHS -' ... RElO IDENTlRCAIION
Q. ... Q. > Oil CHANGE8I.OWS ~ ~ HE\! . rUT :::!O ON SAMPlEIl CONSIST.
~f <[ U 01' SOIl

Pell FOOl "' ... o t> 0-12 12·18 18·24 MOISIUIlt DEPTH
I!<

-0 0'- TOPSOIL <6">. DARK
~~t OJ_?J 14" 1 1 2 2 2' BROWN SILTY nNE

SAND, ORGANIC
q;q;';l f:)f -4' 16" 2 2 2 4 MATTER (SM)(tl-65

~~~14'-~' 15" 5 7 12 14 RUSTY BROWN SILTY
F"INESAND, TRACE T

SS4 60'-8' 12" 17 tB 20 22 LITTLE GRAVEL FROM
S' TO 20';' WITH

-10 sss !=I,-tO' t~" ?1 t9 20 21 SOME GRAVEL BELOW
20'.
MEDIUM DENSE TO
DENSE.
(SM AND GP> (6-65>

Cl:Cl:l: 1.. 0:::'_11=.' 6" ~7 lOr! ii::."

-20

,-??' 12" ?q 44 d.7 56

?5'
, -?l:.~ R" ~q tOn ~I YELLOW BROWN SILTY

F-M SAND, MICA,
ROCK FRAGMENTS
(GNEISS)',COBBLES

~30 ' _"20 "'. "2" 1(\t' .I ..... AND BOULDERS. VERY
DENSE. POSSIBLE
SAPROLITIC SOIL
<DECOMPOSED ROCK)

34' (SM AND GM)
(6-65/5-65)

Rt ~4'_"2~' q~~ fOl'l=l:

!'il;.'l! RlJll GNEISS.MEDIUM GRAV
D? ~~'_":II7' t:i.1;." RI=r. QUARTZITIC FROM 34

ox Ron TO 56'. SEVERAL
1-40

01 L 1 I- rf':

Sol Engineer: Of\IIes: GREG MARNEY

0c\IIing Ir1sPeCto<: Helper. GREG WILLIAMS
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WGI Warren LOCAhOrl BRONX, NY
MOSHOLU GOLF COURSE George Inc. liOLE 1-10 Ma-B49-':i9
VAN CORTLANDT PARK

tll'lE A =tJl. N:322,799.69
CONTRACT HED-543 ~tJIJSllK~'A($ ~:XI·I.OltATIUN OFFSEI E:624,893.11

L.'99018 FOR: METCALF&EDDY-HAZEN AND SAWYER

1)11'111 H _ H CASING OUI l)AIF DAlE SIMI 2-10-99 GIIOIJND EU',':'IION 194.48
01 "Ill H AlL CASING CUI DAlt DAlf. FINlSM- 2-11-99 GROUND w....'EP ElE'/AltON 179.51

~JIZ;Jqq

":.\SING 00 HW II) WfIGHI 01' HAMMER 300-140 i8S HMilMEll FAa

SAMPlfR 00 2" 10 INSIDt LENGIH OF SAt.iIlUR 24 IN. CASING 24" SAMPLEft30"
DIAMOND llil SllE NQ

CASING :>-
BLOWS PEQ 6- DENSIty~m SAMPlE OEPlHS

... ~ PlKlfllE........
OR ~laD IOENTI1'ICA"hONBLOWS

11-", 0. >~ ::!: :t 0 ON SAMPLER
CONSISt. CHANGE

0( :;) HEV . FEEt ~~ OF SOl\.IPEn FOOl '"Z o 6 o 12 12 - 18 18·24 MOIStURE [)EPIH~
-0

BELOWbO'.
40 FOLIATION IN-

DISTINCT FROM 34'
TO 55' AND BELOW

R3 r..7'-45' 9370 REC 66' •
81i: RQrJ FROM 55' TO 66',

FOLIATION AT 30 TO
50 DEGREES.

50 OXIDATION ON JOINT
1-10 TO 44'.

FROM 34' TO 37',
ROCK IS WEATHERED,
OXIDIZED, F"RACTURER4 45' -55' '9n: REC AND SOFT FROM 36'

8Bj! RQrJ TO 37'.
(3-65/4-65)

60 ROCK QUALITY IM-
1-20 PROVES FROM 37' TO

59' , 67' TO: '75'.
WHERE ROCK IS
MODERATELY JOINTED
AT 54' AND 55.S',

PS !'>s-, -"5' '99'- REt TWO SUBVERT ICAL
76~ RQrJ JOINTS WITH FOLIA-

TION TREND, SMOOTH
AND 5-DEGREE JOINT

70 ACROSS FOLIATION,
1-30 SMOOTH. (2-65)

ROCK IS CLOSELY
JOINTED FROM 59'
TO 67'. (3-65)

,.,1=. r:.s' -75' '99~ RE:C 75'
84 • RQr

END OF' HOLE 75'
80
1-40

Soil EngInee(: Driller: GREG MARNEY
DtiDing Inspector: Helpel; GREG WILLIAMS
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WGI Warren LOCAltON BRONXij NYMOSHDLU GOLF COURSE George Inc. HOlt NO MG-B5 '39
VAN CORTLANDT PARK

lINE &. srA. N:322,B46.45
CONTRACT HED-543 SlJll.'{lIIt"'A(~Y. KXI'I.URATIUN OFFSEt E~624,486.32

L.99018 FOR: METCALF&EDDY-HAZEN AND SAWYER
011'111 II _ t 1 C,\SINC 001 l)A.l~ OA.r~ SiAm: 2-12-99 ~E~A.~ 193.62
DII'IH II All CI\SIIlC OUI CAll DAlE. fll'lSH: 2 15 99 GRO\J1'lO WAtER ELEVAnoN 18&.25
CASING 00 HW ID WEIGHI OF t1AMMER 300-140 IBS. HAMMER fAU.

SA/l.IPtER 0.0 2" 10 INSIDE LENGIH Of SAMPUR 24 IN. CASING 24" SAMPlErfl0"
DIAMOND BI1 SIZE NQ

CASING >
BLOWS PER ti DENSITY... 0: .... co PROfILE-' ... SAMPlE OEPIHS ... ...

OR FIELD IOENllfICAOON... cD ...>
ON SAMl'URBLOWS ~ ~ ~ 0 CONSIST

CHANGE
:i~ UEV ,FEU :iU Of SOilPeR FOOl ~ o to 0·12 12·18 18·24 MOISTURE DEPTH

l-o
0'- TOPSOIL (3"). DARK

SS 0'-2' 14' 1 1 1 1 2' BROWN SILTY SAND,
ORGANIC MATTER.

55 2'-4' 18' 5 7 12 20 LOOSE. (SM) <11-1;."")
S~ 4'-5.2' 5" 32 40 IO( /3'

RUSTY BROWN SILTY
7' FINE SAND,TRACE TO

SOME GRAVEL. DENSE
TO VERY DENSE.

I- 10 (8M) (6-65)

GNEISS. LIGHT GRAY
MODERATELY HARD TO
HARD. FOLIATION AT

R1 7'-15' 89'. REC 40 TO 80 DEGREES.
!"il=!. t:<'rJT OXIDATION ON JOINT!

TO 52'.
FROM 7' TO 9.5'.

1-20 ROCK IS F"RACTURED,
OXIDIZED ON JOINTS:
MODERATELY
WEATHERED. AT
10.25' , TWO 45-DE-

R? 115'-25' lor 7- REC GREE JOINTS WITH
93· ROJ FOLIATIQN TREND,

HALr INCH APART,
SMOOTH, OXIDATION.
(4-65/3-65)

-30

.

R~ 25'-35' tor 7- REC
I=I~. ROT

1-40

SCi Engneet: Oriller: GRES MARNEY
0ri16ng ~Iot; Helper; GREG WILLIAMS
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WGI Warren lOC.AhON BRONX, NY
MOSHOLU GOLF COURSE George Inc. HOlf NO MG B50-9'3
VAN CORTLANDT PARK

I.H & SIA N:322,B46.45CONTRACT HED-543 811UHUK"'/\(:t: RXt'UlRATIUN OFfSEt E:624, 486. 32
L.'33'018 fOR: METCALF&EDDY-HAZEN AND SAWYER

011'111 II _II. CASING 001 DAlE' DAlE. SIAAr: 2-12-99 GROUND ElEVAIION 193.62
1)11'111 II "It CASINO QUI DAlE DAlE. ENSH: 2-15-99 GROUND WAJER ELfVAIION 186. 2S

c.~G 00 HW ID WEIGH I Of IlAMMER 300-140
LBS. HAMMER FALL

SAAlPlEn 00 2" 10 INSIDE LENGIH Of SAMPLER 24
IN. cASING 24" SAMPlEIi30"

DlAt.1OND Bll SIZE NQ .

CASING ... a: >
BlOWS PEII6' DENSlfv"'Il:- PaOfilE... '" SAMPl.l' DEPrHS ... '" fIELD lOENTIRCAllONBLOWS

...... ... > ON SAMPLER Oil CHANGE::::!. ::::!. fLE\' fEet ::::!. 0 CONSISt.~ ~ ~ u Of SOIl.1'1'11 fOOl ...
0'0 e -12 12·18 MOIStURE DEPTH

Il:- 18·24
1-0

40 ROCK QUALITY
IMPROVES BELOW
9.5' • MODERATELYR4 h5'-45' 98· REC CLOSE JOINT SPACIN(

93- RQI EXCEPT FROM 45' TO
55' WHERE ROCK IS
CLOSELY JOINTED.50 FROM 45.7'TO 46.5',

~10 TWO JOINTS (50 AND
70 DEGREES) INTER-
SEeTING EACH OTHER,
OXIDIZED.
A 70-DE6REE FOLIA-R!'>4!'>'-55' lOC Yo REC nON JOINT, SMOOTH,

78· RQI S OXIDIZED, FROM
46.5' TO 47'.
AT 71' AND 76', TW[

60 50-DEGREE JOINTS
1-20 ACROSS FOLIATION,

ROUGH, ALTERED IN
CHLORITE.
AT 79.5', A 70-0E-
6REE JOINT ACROSSR6 55'-65' 10( Yo REI: FOLIATION, ROUGH,

10e Y.. RQI ALTERED IN
CHLORITE.
(1-65/2-65)70

-3(\

R7 65'-75' lOC i. RE
':16 RQ PIEZOMETER

INSTALLED AT 70' •
80 R8 175'-80' lor Yo REt:

f-40 RR· 1?r.H 80' END OF HOLE 80'

Soil ~ OrtDer. GREG MARNEY

Drilllng r.spe<:1or: Helper: GREG WILLIAMS
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WGI Warren IOCAllON BRONx r NVMDSHOLU GOLF COURSE George Inc. HOlE NO --rm: tiSI-99
VAN CORTLANDT PARK lINE to 51... N:323,583.36CONTRACT HED-543 Sllll:-;llln'A(~": I-;XI'J.<,RATluN OHSEI E: 625, 500. 11

L.99018 fOR: METCALF~EDDY-HAZEN AND SAWYER
1'11'111 II _ II CASNG 001 \)"'I~ DAlt. SIART: 3-17-99 GROUND [l£vAllON 166 "78
1'11'111 II All CASlNC 0U1 DAlE DAlE. FINISH' 3-18-99 GROUND WATER £lE'IAnON lEA. 21.
,:.\SlNG 0,0. HW 10 WEIGHI Ot tlAMMliR 300-140 lBS IiAMMER FAll

$~ER 0.02" 1.0 INSIOI. lENGIH Of SI\MPlER 24 IN CASING 24" SAMPlEt?0"
L'" oU.iI,."'f«) BII SIlE Nt!

CASING wOO >- BlOWS PER (, DENSITY... e. PROFILE-- ... SAMPlEDEPlHS ~ ... fIELD IDENtiFICATION0.. co ORBlOWS ~ ~ :£8 ON s.e.MI'lER CHANGE
< ~ HE\- , UEI -< U CONSlSl. OF SOlI.PER root '"Z "' ... 0-0- MOISTURE OEPIH

C!< 0·12 12· 18 Iii· 24
-0

0' I_, __•_ (4 I ). DARK
BROWN SILTY FINE

SSl ' -3' 6" 3 6 4 4 3' SAND, ORGANIC
MATTER, TRACE
GRAVEL. LOOSE.

SS::;;4' -6' 12' 4 6 5 B (8M) <11-65)
6' TAN BROWN SILTY

~INE SAND. MEDIUM
55': 7'-9' 6" 12 14 31 30 DENSE. (SM) (7-65)

1-10 GREENISH GRAY SILTl
55<1 10' -12' NR 20 17 12 14 SAND, TRACE GRAVEL,

13' DENSE. (SM> (7-65)
YELLOW/ORANGE BROW~

sse 13'-15' 14" 17 20 31 41 TO DARK GRAV SILTY
SSl;16'-16.2' 4" 10e /3' F-M SAND, TRACE

17' GRAVEL, MICA, ROCK
FRAGMENTS. VERY
DENSE. POSSIBLE

-20 SAPROLI TIC SOIL
(DECOMPOSED ROCK).

R1 117' -22' 75), REC (8M AND aM) (6-65)
75 RQI 22' GNEISS. LIGHT GRAY,

HARD, WEATHERED.
FOLIATI ON AT 70
DEGREES TO SUBVERT-
leAL. ONE HORIZON-
TAL JOINT,
OXIDIZED, ROUGH.

r-30 DRILLING ROO DROPP-
ED RAPIDLY FROM 21'
TO 21.5' OF DEPTH.
GENERALLY MASSIVE~
(2-65)
END OF HOLE 22'
PERMEABILITY TESTS

i IN SOIL.
I MON ITORING WELLl., INSTALLED AT 16'.'-40

\..-
~:dong IrlSPeCtOC

REYNOLDS BRIDGPALDIilIer: _

'1
I
I

ALVRO LONDONHelper: _-.:..:.=..:...:....:-=-..=..::..:....;,::...::..;...;.... _

I
I
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.lQB lOCATION: SHH;' OF

WGI Warren lOCAllON BRONX NV
MOSHOLU 60Lr COURSE George Inc. HOlf NO

He-B5i-99
YAN CORTLANDT PARK LINE. SIA.

NI324006.96
CONTRACT HED-543 su ILlilllU'A(:K KXI·.AJItATJON OFfSET

£:625455.73

L.99244 FOR: METCALf"ftEDDY-HAZENAND SAWYER

OUo'IIi FI. _ H, CASING OUt DAtE: DAtE. SIAAT: 7-23-99 GROUND ELEVATION 163. 71

DEPTH R All CASING aul DAlE: DAIt!. fN* 7-24-99 GROUNO WAtER El.!VAllON 160.57
IIA'1'17

CASING 0.0. HX 1.0. WEIGHT 01' HAMMER 300-140 lOS,
HAMMER fAll

2" 1.0. INSIDE l£NGlH OF SAMPlER 24 tN. cAsING ~ SAMPlE~"
$AMPlE1l 0.0.

DIAMQIIC BIT SIZE

CASING ... '" ... 1i BlOWS PER tl OEHSlIV PIlOFILE~ ... SAMPlE OEPlHS it.~ OR AELD lOENTlACAl\ON
... GI ON SAMPlERBlOWS ~ :l: ElEv. i fEU ::!1 a CONSISI, CHANGE
-< ::> ~~ 01' SOIL

PER FOOl '"z o·l) l) ,12 12·18 18·24 MOISTURE DEPTl-I~
~o 0'- TOP5DIL/HUMUS( 10")

GRAY SILT WITH FINE
c:.CH , _";l,' t u "=l :;a ~ 3 3' SAND, SOFT

(ML) (11-65)
GRAY TO TAN BROWN

QC:":: 14._&, 20" 4 3 3 5 6' SILTY ~INE SAND,
LOOSE, TRACE MICA,
(9M) (7-':;'~'il

~~ ~'-9' iii" 10 6 12 40 SRAY FINE SAND,
1-10

io' WITH SOME SILT,
TRACE GRAVEL, MICA,

'-12' 1:.." ? 1 ? -:a. MED IUM DENSE TO
rn;:NSE.(8M)(7-65)
YELLOW BROWN SIL TV

Celt: ,t-:l'-15'- 9" 5 3 Ii 20 FINE TO MEDIUM
c::>e", 411:.' nil HV1 10" 16' SAND, TRACE GRAVEL,

MICA, ROCK
FRAGMENTS, MEDIUM
DENSE TO DENSE.

1-2D
(SM AND eM) (6-65)

END OF"HOLE 16'
PERMEABILITY TESTS
IN SOIL.
MONITORING WELL
INSTALLED AT 16'.

HO

-

~40

Soil £ngneoc DtIl1et: SAL LAURENZA

0ri1Ing lr1sPllCfOr Helper: JOHN OLMO

I
I
I
I-
I
-J
I
I
I'
I
I
I
I
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SHUT - o~ -
.. """ .......... _ .... II_L.~

WGI Warren tOCArION
BRONX, '(

MOSI-lLOU GOLF' COURSE George Inc. HOt.E NO.
HG-B53-99

VAN CORTLANDT PARK lINE .SJA
M:I324340. 42

CONTRACT HEO-543 ~URNURfAeK KXI'I.OItATION OffSeT
E:625139.16

L.99244 FOg: METCALF'ltEDDY-HAIEN AND SAWYER

OtPIH 1'1. _ Fl. CASING CUI DAle: DAI'£. SIMI: 7-27-9'9 GROUND ElEVAnON 174.56

~PIH FI. All CASING OUt DAlE: DAlE. f1NISH: 7-27-9§ GIlOUNO WAfER e..EVAllON
168.59
7IZ<g(.Cf't

CASING 0.0. HX 1.0
. WEiGHT OF HAt.'NER 300-140 lBS.

HAMMERFAtL

SAMP\ER 0.0.2" 1.0. IN9DE taGlH OF SAMPlER 24 IN. cASING 24" SAMPU~O II

0lAM0N0 elf 9lE

CASING
:>- BlOWS Pm f/ DENSlfY PROFILEwe ",IX

.... w SAMPLE DEPTHS it'" RaO IDENtIFICATION
a. CIl Oll

81.OWS
~ ~

::! > ON SAMPI.ER CHANGE
ElEV, J FEU ~~

CONSISl. OF SOIl

PER FOOT 0·6 0·12 12 - 18 18 ·2<1 MOISJUllE DEPtH
.""

P-Ef 0'- TOPSOIL/HUMUS (B")

YELLOW BROWN TO
c::.c::.t It' -3' la" 2 3 3 3 BROWN SIL TV F'lNE

SAND, TRACE aRAVEL,
MOTTLED, LOOSE TO

~-:: 14'-6' 16" 7 17 24 31 6' DENSE. (8M) (7-65)
YELLOW BROWN SILTY
F"INE TO MEDIUM

R~~ ri.-'9' 8" 24 24 17 17 '9.5' SAND. TRACE GRAVEL,
p-ID SSol 19.5' 0" 10C /2" MICA, ROCK

F'RAGMENTS, DENSE.
(SM AND 8M) (6-65)

END OF' HOLE '9.5'

PERMEABILITY TESTS
IN SOIL.

MONITORING WELL
1-20

INSTALLED AT '9.5' •

f.-30

1-40

SolI Engineet: OIiIlet:
SAL LAURENZA

i)nIlIng In$peClor- Helper:
JOHN aLMa
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SHU' .a. Of ......'""(........'V"""'","-"' ...

WGI Warren lOCAllON BRONX, NY
MOSHOLU GOLF COURSE George Inc. HOlE NO. MS-B54-99
VAN CORTLANDT PARK UI'E.\ stA. Nt 323'722. 17
CONTRACTHED-543 HUIS.'illKFA(:to: KJ{PI.ORATION OFFSl:J E: 625513. 99

-

L.99244 FOil: METCAU"&eEDDY-HAZEN AND SAWYER

rnP1H Fl. _ Fl. CASING our DAlE: DAle. SJAm: 7-21-99 GIlOVNO Q£VAJION 163. 65
Dt:PIH F1. All CASiNG OUT DAlE: DAle. FINISH: 7-22-99 GROUND WAltIl £l.EVAnQN 159.70

-IIL~U~"I

CA$NG 0.0. HX 1.0. waGHr OF HAMMEll 300-140 lBS.
HAMMER FAll

SAMR.ER 0.0.2" 1.0. lNSlOE lfNGIH OF SM1Pl.£R 24 IN. CCSING 24n SAMPlERJOn

QIAlIAOND Bll SIZE

CASING wD:: i(5 BlOWS PER f; OENSllV PIlQfJl.E
FaD IOENflACADON~ ~ SAMPI.£ DEPTHS ORBlOWS

~~
~~ ON SAMPI.ER CHANGEElEV. I ffil ;,;~ CONSIST. OF SOIl.I'8l FOOT

0'0 6 ·12 '2·18 18·24 MOiStURE DEPTH
1-0 TOPSQILIHUMUS IROOTS0'-

(12").TAN BROWN
Qc:lt ,-~, tA" I;. 4 4 A SILTY FINE TO

4' MEDIUM SAND, TRACE
MICA, LOOSE.ss?4' -f=.' ?n" ~ ~ 7 9 (SM) (7-65)

GREENISH BROWN GRAY
~ 17'-9' IR" 7 7 R 8 SILTY FINE SAND,

1-10 TRACE GRAVEL,MEDIUM
DENSE. (8M) (7-65)

CQ.A tn'_I?' IR" 7 1['\ ,.,. 14 12'
YELLOW BROWN TO
BROWN SILTY FINE TO
MEDIUM SAND, TRACE

~~ '.4' -If;' 16" ?n RO eo 91 GRAVEL, MICA,-ROCK
ggl: It~' 0" tOl' /0" 16' FRAGMENTS, DENSE.

(SM AND GM) (6-65)

20 END OF" HOLE 16'
PERMEABILITY TESTS
IN SOIL.
MONITORING WELL
INSTALLED AT 15.5'.

-30

1-40

Soil Eng.neet: OritIer; SAL LAURENZA
Drilling Wpeclor. Helper: JOHN OLMO
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JQ8 lOCAtION: SHl:EI 1 '"'N 1
. WGI Warren lOCARON

BRONX, '-y
t1OSHOLU GOLF" COURSE· George Inc. HOlE NO. HG-S55-99
VAN CORTLANDT PARK N:32361G.50
CONTRACT HED-543 UIIE &; StA E:6245S4.67NUU.'iUIU"A(:F. KXPlAlRATlnN OfFSEI

L.99244 FOR: METCALF&EDDV-HAZEN AND SAWYER
OH'/H fl. _ fl. CASING CUI DAle, DAJE. SfARf: 7-20-99 GOOUNO ElEVAlION 187. 85
Ot:PIH fI. AU CASING OUT DAJE: DAJE. FINISH: 7-21-99 GROl.IND WAIER Et£VAnQN 178.61..
CASING 00 HX 1.0. wElGHr OF. HAW.1l:R 300-140 lBS. HAMMER fAll

SAMPUR OD.2" 1.0. lNSIIJE lENGTH OF ~ 24 IN. CM!NG 24" SAMPlEtil0"
DIAMOND llII SIZE

CASING >- DENSITYw '"
... ", BlOWS PER 6" P~llE... ... SAMPlE DEPIHS ~ ... FJelD IDENIJRCAfJONa. '" ORBlOWS ::li ~ :i ~ ON SAMPlER . CHANGEs ~ Rev. , fEET :iU CONSIST. OF SOIlPER F()QT ~ 0·6 6 -12 12·18 18-24 MOISfURE DEPTH

-0 0'-
TOPSOIL (8"). TAN

SSt ,-~, tB" 7 8 8 8 BROWN TO GRAY SILTY
0- FINE SAND, TRACE

nNE GRAVEL, MICA.
ss~4'-1;' 20" 10 10 13 20 6' MED IUM DENSE.

(8M) <7-65)
YELLOW BROWN TO

Ss:3 7'-'9' IS" 18 14 15 18 10. BROWN SILTY FINE TO
,..10 SS" 10'-10.75' 4" 21 10<1 13" 75' MEDIUM SAND, TRACE

GRAVEL, MICA, ROCK
FRAGMENTS, DENSE.
(SM AND GM) (6-65)

END OF HOLE 10.75'

PERMEABILITY TESTS
IN SOIL.

...20 MONITORING WELL
INSTALLED AT 10' •

f-30

.... 10

Soil Engineer. DtIll9f: SAL LAURENZA
OrlIIIng 1n$peC~ Hetpei: .JOHNOLMO

I
I
I
I
I
I
I
I
I
I·
I
I
I
I
I
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APPENDIXB

AIR TRACK BORING DATA

OecItethnica1 Data Reporl2.doc November 2000
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AIR TRACK BORINGS

AIR TRACKNO. NORTHING EASTING ELEVATION DEPTHTO ROCK
ROCK ElEVATION

AT-1-99 323,231.34 625,305.43 1n.OS 15.0 162.1
AT-2-99 323,287.15 625,125.73 180.82 14.0 168.8
AT-3-99 323,338.53 624,960.29 184.97 12.0 173.0
AT-4-99 323,317.85 624,836.78 189.79 4.0 185.8
AT-5-99 323,367.50 624,683.17 192.19 3.0 189.2
AT-6-99 323,359.03 624,565.00 193.65 7.0 186.7
AT-7-99 323.184.34 624,516.58 196.16 6.5 189.7
AT-8-99 322,987.27 624,510.54 195.61 6.0 189.6
AT·9-99 322,970.92 624.634.44 196.32 12.0 184.3
AT-1Q-99 323.198.40 624,720.01 193.80 4.0 189.8
AT-11-99 322,933.85 624,896.02 195.69 30.0 165.7
AT-12-99 323,110.38 624.96!).17 192.19 11.0 181.2
AT-13-99 322,959.60 624,999.33 195.74 31.0 164.7
AT-14-99 323,095.14 625,134.66 183.81 13.0 170.8
AT-1&-99 322,948.07 625,239.02 178.66 21.5 157.2
AT-16-99 323,213.17 625,244.18 178.58 13.0 165.6
AT-17-99 323,086.88 624,347.88 194.96 14.5 180.5
AT-18-99 323,262.25 624,412.03 198.80 4.0 194.8
AT-19-99 323,142.66 624,281.03 195.30 12.0 183.3
AT-2a-S9 322,812.53 624,821.34 193.08 36.0 157.1
AT-21-99 322,794.33 624.710.90 193.51 10.0 183.5
AT~22-99 322,841.98 624,912.32 196.62 44.0 152.6
AT-23-99 322,838.48 624,984.86 197.17 40.0 157.2
AT-24-99 323,001.44 624.401.01 194.23 5.0 189.2
AT-25-99 323,236.84 624.710.91 194.27 4.5 189.8
AT-26-99 322,984.98 624.719.76 195.63 13.0 182.8
AT-27-99 323,044.78 624,845.92 193.96 21.5 172.5
AT-28-99 323,248.76 624,911.78 189.30 21.0 168.3
AT-29-99 323,230.39 625,061.33 187.08 18.0 .. 169.1
AT-30-99 322,952.81 625,064.00 189.82 22.0 167.8
AT-31-99 322.974.08 625,306.95 176.98 20.0 157.0
AT-32-99 322,971.13 624,796.17 195.22 17.0 178.2
AT-33-99 322,779.92 625.062.84 1.92.43 31.0 161.4
AT-34-99 322..766.35 624,936.30 197.30 38.0 159.3
AT-35-99 322,755.93 624,834.52 193.12 33.0 160.1
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APPENDIXC

TEST PIT LOGS
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TEST PIT FIELD LOG
Warren George. Inc. PROJECT TEST PIT No. Mg-IP1-99

foot of Jersey Ave. DESCRIPTIONMosholu GC FILE No. MGTP199.DWG
Jersey City. NJ 07303 LOCATION 8cpox. NY DATE 9 \lor. 99

ENGINEER R. Kantor EXCAVAllg; ~mrMENT
GROUND £LEV. 18\.36CONTRACTOR I as.

OPERATORJohn smith nME STARlED 0815 J/9/99
NAI(E Nagano UCDEI.. NS-J5 TlMECOMPl[lID 0900 J/9/99

\'lEArnER 30" F. Sunny CAPAQTt0.5 cu.yd. REACH12 ft.

DEPTH SOIL DESCRIPTION EXCAV. 801J1...DtR REMARKCOUNT
EFTORT OTt. ClASS No.

I-- 0 Top 6" Topsoil1---------------- E 2/A

1--" - J' Wide 1/A
E

I-- 2'-
2/8

Brown-ton f -C send. some E l/C
1--3'- slit. little to tr. cobbles and

boulders. moist to wet (SM) E 3/A(6-65)
I-- 4"-

E 2//11.
1--5'-

E 3/A
I-- 6'- Water at 1----------------

6.5' ¥ .I
Brown-ton Sl1ty F-M sond, some D 6/A Soprolltlc
graveL mica. rac:k ~ents. possible

1--7' - scprolltlc soil (SM/GM (6-65!5-65)

1"'""""-8'- Bottom of excovation 7.5 feet
sample taken ot 7.5 feet

......-9·- ApprOXimate vertlcol walls

1--10"-

1--11'-

,.....-12·-

1--13'-

1--14'-

REMARKS:

i TEST PIT PlAN LEGEND: PROPORTIONS USED ABBRE\JIAllONS XCAVATION EFFORT
0 BOULDER COUNT E--.....DS't
c' F-FlNE
II II MOOEAAlE
~ 1~

&QI:1WIlIf: l£TlER
TRACE(TJl.) D-1DX M-MEOIUM D----DlFFICUL T

~

~'IlDII -- C-COARSE GROUNOWATER
J' 6--18" A UT1lE (U.) 10-2OX f'1tA-ANt TO MEDIWI

~ T 18"-36"'
f"/C-F'lHE 10 COARSE ElAPSED lIME TO

rt B SOI4E (SO) 2O-35l11: V-VERY

~ GR.-GRAY READlNG Cow.
)6. and !.Mget C (HRS.)

;; VlJUIME= 6.67cu.yd.
AND J5-5OlII: BN.-8ROWN

G: YEl- 'tEU.OW

I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
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TEST PIT FIELD LOG
Warren Ceorge, Inc. PROJECT TEST PIT No. MG-JP2-99
Foot of Jersey Ave. DESCRlP1l0N Mosbolu GC FILE No. MGTP299.DWG
Jersey City, NJ 07303 LOCAllQN Bronx NY DATE .9 Mar. 99

ENGINEER R. Kantor EXCAVAn~!lliO\fMENT
GROUND El.£V. 194.84CONTRACTOR as.

OPERATOOJohn Smith liME STARl£O 09153/9/99
MJJ(E Nagano MOOEL NS-J5 TIME CONPL£1[D 1030 3/9/99

WEAlHER 30' F, Sunny CAPAOlY0.5 cu.vd. REACH12 ft.

DEPTH SOIL DESCRIPT10N EXCAV. BOULDER REMARK(X)UNT
EFFORT QTY.Q.ASS No.

1--0
Top 8- topsoil, roots1---------------- E

~1'- J' Wide

E 4/1>.
~2'-

Yellow-bn F-C sand, some E 2/A
~3'- to ntue silt, little to trace

day, trace cobbles (SU)
(6-65) M

f-4'- -

U
~5'-

Yellow-bn silty F-M sand, some M
-6'- rgravel, rock fragments, possible

/ saproIitlc soB (SM1GM) (6-65/5-65) 6/At-- -------- _____ 0 1/8 Soprolitic~7'-
Bottom of excavation 7 feet

1--8'- Sample taken at 7 feet

ApprOXimate vertical walls
~9'-

-10'-

-11'-

~12'-

f-13'-

~14'-

REMARKS: Groundwater not encountered

i lLST PIT PLAN LEGEND: PROPORllONS USED ABBREVIAnONS ~CAVAl1ON EFFORTq
BOULDERCOUNT E EASYa

f-FINEa
U--UOOERA'lt:..

l~
1RACt (m.) D-1OX N--t.tEDIUM

~
$12£ lWlCiI: I£tQ D----DlFflCUlT~1KII 1Ull1NI\_ C-CO/IRSE GROUNDWAlIR

i 3' 6-':'111" A UTn..E (U.) 10- 21»: F,o\t-FlNE m t.4EDIUN

T . 18"-36" fie-FINE. TO COARSE
ELAPSm TIME roB SOME: (SO) 20-35" 'Y-VEJn'i GR.-GRAY READING G.W.J6-ondlorg« C (HRt.),.

VOllJME= 5.4 au·s AND 35-5OX BN.-BROYm
Ii "IEl.- VE1.L.OW

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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TEST PIT FIELD LOG
Warren GeOHJe. Inc. PROJECT TESTPIT No. MG JP3-99
foot of Jersey Ave. DESCRIPTIONMosholu GC ALE No. MGTPJ99.DWC
Jersey City. NJ 07303 LOCATION Bronx, NY DATE 9 Mor. 99

ENGINEER R. Kantor EXCAVAn~ 6P~MENT
GROUND £LEV. 187.07CON'lRACTOR ml os.

OPERA TOR John Smith lIME STARTED 1215 3/9/99
MAKE Nogona MOOD. NS-J5 11M£ COWPlElEO 1300 3/9/99

WEAlHER 35' F. Sunny CAPACITY 0.5 cu.yd. REAQt 12 ft. N: 320353 E: 621806

DEPTH SOIL DESCRIPTION EXC4V. 80ULDER REMARKCOUNTEFFORT ON. a..ASS No.
f-- 0

Top 8- tapsoDI-- - - - - - - _______ ,_ E 5/A
1-1'- J' Wide 8'

Yellow-bn F-C sand, some M 1/A
I--:- 2' - to little sRt. lillie to lr. doy

& cobbles. moist to wet (904) -
M

~J'-
Yellow-bn SIlty F-M sond, some M

r--- 4' ....:....- rgrOvel, rock fra,ments, possible
Water I-- _soproIi\i~ soil (SM~l (6-65/5-65)_ M/D 3/A

-5'- at 5' ~ / 7/A
"'< 6/A

'{)Y)rt r Jl HUn T 1/ , mn t 11 '{ !YInr 11 0 lIB Septalitic-6'-
Bottom of excavation 5.5 feet ;:~'f

I--r- Sample taken 01 5.5 feet
to bedroc!l

Approximate vertical wolls o 5.S'

;---8'-

r--- 9'-

....---10·-

,.--,,'-

1--12'-

1--13'-

1--14'-

REMARKS: 1. Reservoir slob sawcut prior to excavation
2, TP-5 along perimeter wall.

E lEST PIT PlAN LEGEND: PROPORTIONS USEO ABBREVIA T10NS ~CAVATION EFFOR
g BOULDER COUNT E EASYf-FINE
'It

1~
TRACE (TR.) o-tOl M-MEDIUM M-UODERATE

t -- l£T1tJl D--DlmQJlT1:LASSlRCl\_ lIESIQIA1IOII C-COARSE GROUNDWAlERJ' 6"-tr A UTIlE (u.) to-2OX F /W-fINE TO MEDIUM
z T 0 "l"-JO" B SOME (SO) 20-35l1:

F/C-flNE TO COARSE
ElAPSED liME TOa V-\'ERY

HIRTH . GR.-GRAY RfAOIHC o.w.
36" and Larger C (I1RS.)~ VOUJM£= 4.89cu.yd. AND 35-50% BN.-BROWN.. YEl- 'l'EU.OW No GrO\U1dwater

I
I
I

I
I
I
I
I
I
I
I
I
I
I
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rEST PIT FIELD LOG
Warren George, Inc:. PROJECT TEST PIT No, MG-TP4-99
Foot of Jersey Ave. DESCRIPTIONMasho!U GC ALE No. MGlP499.DWG
Jersey City, NJ 07303 LOCA.TlON Brgnx. NY DATE 9 "'gr. 99

ENGINEER R Kantor EXCAVAn~ifh~PMEHT
GROUND EI.E\'. 197.02CONlltACTOR ros.

OPmATOR John Smith ml£ STAR1m 1350 3/9/99
MAKE Nagana MODEl NS-35 lINE CONPlETEO 1500 3/9/99WEAlHER 38' F. M. Cloudy CAPACITY 0.5 eu.vd. R£Aat 12 ft.

DEPTH SOIL DESCRIPllON EXCAV. BOUlDER REMARKCOUNTEFFORT QTY.ClASS No.~O
Top 8- topsoil1-------- ________ E 4/A

t--1' - 4' Wide

E 6/A
-2'-

Yellow-bn F-C send, some lot 3/A
-3'- to little silt. trace clay, 2/8

little cObbles 5/AM J/BI--- 4' ~

M 6/A
1--5'~ 2/8

lot 1a/A
_6'_ 1---------------- 4/8

... 8/A Saprolltic
f--7'- 4/8

Yellow-bn silty F-M sand with M 11/A
r--8'- mica. rock fra~ents. possible 3/8

soprolitrc soil SM/GM) (6-65)
0 10/A

f--g'- 3/8
./ 0 9/A

f--10'- 2/8
Bottom of excavation 10 feet

-11'- Sample taken at 10 feet

Appraltimate vertical walls
i--12'-

1--13'-

1---14'_

REMARKS: Groundwater not encountered

I lEST PIT PLAN LEGEND.:... PROPOR1l0NS USED ABBREVIAnONS ~CAVAll0N EFFORl0

" BOULDER COUNT F-FINE E EASY,
1~

1RACE (lA.) o-1OX U-UEDlUN U-MQOERATEsaElWICE I£TIOl O----DlfF1CUl T~-- lIQIGI(A1ICIIl C-COARSE GROUHOWAlIR4' 6--111" A UmE CU.) 1o-iOX F,IU-F1NE TO UEOIUN

T 18"-36- f /C-f1I!lE TO COARSE
ElAPSED DYE mn B SOME (SO) 20-35X V-VERY

ft GR.-GRAY READING c.w., 36" and Lar ...er C AND 35--~ BN.-BRO\eI (HRS.)VCWIIE= 11.85 c:u.'Ai: VEL-YELlOW
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TEST PIT FIELD LOG
Warren George. .Inc. PROJECT TEST PIT No. MG-TP5-=99
Foot of Jersey Ave. DESCRIPTIONMosholu GC FILE No. MCTP599.DWG
Jersey City, NJ 07303 LOCATION Brgnl, NY DATE 10 MSlr. 99

ENGINEER Kantor EXCAVATI~tfh~MENT 195.39CONlRACTOR as. GROUNO £lEV.
OPERATOR John Smtth nUE STARTED 0815 3/10/99
MAKE Nagana MODEl NS-J5 liME COMPlElEO '000 3/10/99

WEATl-iER 24" F, P. Sunny CAPACITY0.5 cu:yd. REACH12 ft.

DEPTH SOIL DESCRIPTION EXCAV. BOlA.OER REMARKCOUNTEFFORT OTY.a..ASS NC).
I-- 0

Top 12- topsoil E " topsoi~,' -'- 3' Wide 1----------------
E

~2'-
Yellow-bn F-C sand. some E

~3'- to Iitue silt, little to trace
cobbles, trace day, moist

E 3/A

-4'-
(8M) (6-65) 1/8

M 7/A

f--5'- --------------- 2/8
Ye1low-bn silty sand, trace M 8/A Soprolitic2/81--6'-

/
grovel, rock fragmenls, possible

11/Asoprolitlc soil (8M) (6-65) 0 Soprolitic
-T- JIB

Bottom of excavation 7 feet

1--8'-
Sample taken at 7 feet

Approximate vertical walls
-9'-

1--10'-

-11'-

-12'-

-13'-

f--14'-

REMARKS: Groundwater not encountered

I TEST PIT PLAN LEGEND: PROPORTIONSUSED A8BRE\1ATlONS ~CAVAllON EFFORq
BOULDER COUNT E----.£ASY• F-FlNE

! l~
TRACE (TR.) o-lOX M-UEDlIJN N-'lOOERATE

IIIZI£ IIMG£ \E1'1DI D--IllmCULT
Q.AS!IJICA1IlIII 1lESGIIA1lOl C-COARSE CRCMQ)WAmt

3' 6--111" A UTTl£ (U.) 1D-2OX Fftil-FIHE TO MEOIUU

T f/C-f1N£ TO COARSEi lB--36- B SOME(SO) 2D-J5X V-VERY £lAPSED TIME TOa GR.-GRAY READING a.w.
36-atldlarter C (MRs.)

=' VOUlME .. 6.22cu.yd. ANO J$-5OX BN.-BROWN
i: VEL-'lULOW
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TEST PIT FIELD LOG
Warren George, Inc. PROJECT TESTPIT No. MG-lP6-99
Foot of Jersey Ave. DESCRIPT10N Mosholu GC ALE No. MGTP699.QWC
Jersey City, NJ 07JOJ LOCATION Bronx. Ny DATE lQ MClr. 99

ENGINEER R. Kantor EXCA~OlljPMENT
GROUNO £lEV. 195.32CONTRA ros.

OPERATOIl Jonn Smith TlME STAR1£O 1015 3/10/99
MAKE Noqano uQOEl NS-J5 liME COMPlETED 1130 3/10/99

WEATHER 35· F, P. Sunny CAPACITY 0.5 cu,yd. REACH 12 ft.

DEPTH SOIL DESCRIPTION [)(CAV. BOUL.I)(ft REMARKCOUNTEFFORT OTY. ClASS No.
-0 r- _ ..1~ 5- ..!..0()!O.!!.. _______

E
-1'- 3' Wide

E
-2'-

Yellow-bn F-C sand, some E 7/A

-3'- to little silt. trace doy, little 1/8
to treee cobbles. moist (SM)

E J/A
1--4'-

E 4/A
,....--S'-

E 4/A
r--6'-

E 6/A
--7'-

M 8/A
-8'- Yeltow-bn silty F-M sand, trace 1/8r to some grovel, cobbles. ~OSSlble M

12/A
-9'- saproliUc soil (SM) (6-65 1/8

/ I-- ------------_
0 11/A

Saproliti·
-10'- 1/B

Bottom of excovation 10 feet
r--ll'-

Sample taken ot 10 feet

Approxlmote vertical wolls
f--12'-

-13'-

-14'-

REMARKS: Groundwater not encountered

I l[ST PIT PLAN LEGEND; PROPORlIONS USED ABBREVlAliONS ~XCAVAllON EFFOR
g BOULDERCOUNT F-FlHE E-.L\SY
D

1~
TRACE (JR.) O-tOX M-UEOIUU M--UCIOERA1E

f; ~ lWIIIE 1LTIEIt D------DIff1QJL T

t a.ASSIFICA1ICII IlE3IClIA 1IGIt C-COARSI: GROUNOWA1ER3! 6"-Ur A UT1lE (u) ,o-2OX F ftI-FlNE TO NEDIUN
~ T 111"-J6·

F Ie-FINE TO COARSE
ElAPSEO llME TO" B SOME (SO) 20-35X V-'oIERYII GR.-GRAY READING G,W.

01 36- and Larger C (HRS.)~ AND J5-5Ol' BN.-BROWNVOLUME" lQ.OOcu.yd. va-YElLOWII
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TEST PIT FIELD LOG
WarTen George, Inc. PROJECT TEST PIT No. MG-JP7-99
Foot of Jersm Ave.. DESCRIPTIONMosbo!u GC ALE No. MGTP799.DWC
Jersey City, J 07303 LOCATION Bronx NY DATE 10 Mar. 99

ENGINEER R. Kantor EXCAVATI~'lli~MENT
GROUND EL£V. 192.28CXlNlRA.CTOR I as.

OPEJtATCR John Smith lllotE STARlEO 1310 3/10/99
MAKE Nagano MODEl. NS-35 llME CONPLE1EO 1700 3/10/99

WEATHER 38' r. M. Sunny CAPA.QTY0.5 cu.yd. REAQi 12 ft.

DEPTH SOIL DESCRIPTION F:XCAV. eouLDER REMARKCOUNT
EFFORT QlY.Q.ASS No.

-0 __ ...I~ 6" ..!.0e!0n, roots ____ -I 2/A I,.g. bwlder
E l/C

just below
-1'- 4' Wide

surface

E 5/,0.
-2'-

Yellow-bn F-C sand, some E 7/A
-3'- silt, trace clay, little to

trace cobbles, moist (SM)
M

11/A
(6-65) 1/8

-4'-
M 8/,0.

f-- 5'-
M 7/,0.

-·6'- 10/,0.
M

-7'-
1/8

0 12/A

-8'-
2/8

/ 12/A
0 3/8

1--9'-
Bottom of excavation 9 feet

-10'-
Sample taken at 9 feet

Approximate vertical walls
-11'-

-12'-

~13'-

1----14'-

REMARKS: Groundwater not encountered
Larger quantity of boulders than in previous test pits.

s TEST PIT PLAN LEGEND: PROPORTIONSUSED ABBREVIATIONS EXCAVATIONEFFORT
0 BOUlDER COUNT E---EASY! F-FJNE

l~
lRACE (lR.) G-1~" N--NmlUI4

N---"lClDERA ~
to SIZE AIoIIll£ I£l1UI O----DiFFlClJl.T

~1IOIl DE9GHA1KIII C-COARSE OROUMDWAl6tt 4' 6"-18" A Um.£ (U.) 1G-2OX F/M-flNE 10 NEDlUt.I

i T - t8"-~
r/C-Rm: 10 COARSE ELAPSED lILlE TOB SOt.IE (SO) 20-J5X V-VERYa GR.-GRAY READlMG G.w.

;; 36"ondl<lrger C AND 35-5OX BN.-BROWH (HRS.)

6:
VQLUW£", !2.00cu.)"d. 'ltL-lULOW

r
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TEST PIT FIELD LOG
Warren George, Inc. PROJECT lEST PIT No. MG-FtO-99
Foot of Jersey Ave. DESCRIPll0N Mosholu GC RLE No. MGlP1099.DWG
Jersey City, NJ 07303 LOCATION Brool!. NY DATE 11 Mor. 99

ENQNEER R. Kontor EXCAVATI~,fhQ'aPMENT 168.60CON1RACTQR It ros. GRClJNO ELEV.
OPERA TOR John Smith TIME STARTED 1030 3/11/99
UAJ<E Nagono MOOEL NS-35 lIMECClNPlE'lm1145 3/11/99

WEArnER 38' F, Sunny CAPACITY D.SW.yd,REACH 12 n.

DEPTH SOIL DESCRIPTION EXCAY. 8OJU)ER REMARKCOUNT
EffCftT OTY,ClASS No.

-0 Top t ON topsoil
3' Wide E Topsoil

-1'- Water --------------.....;
seeping at E 6/A Fill

-2'- 2' ~
material

" to· -5' Br-own F-C sand,' some E 5/A
~3'- to little sOt, lIltle to trace

cobbles. trace clay, ash, brick
E 7/A

/ fro9ments. moist to wet (fill) t/8-4'-
E 6/A ClUJ argonk

~5'- 1---------------- Silt denSE

5'-7.S' Gray-bn moWed F-C 0 5/A

-6'-
l/B

sand, little to- trace sDt, trace rl/
cobbles, trace dar- micaceous, 0

f--7'- moist to wet (SM (7-65) 1 C

r--8'- BoUom of excavation 7.S feet
Sample taken at 7.5 feet

-9'- Approximate vertical waUs
Unstable walls at 2-5 feet

'--10'-

-11'-

-12'-

-13'-

-14'-

REMARI<S~

i lEST PIT PLAN LEGEND; PROPORTIONSUSED ABBREVIAl10NS ~XCAVAnON EFFORTD

I BOUlDER COUNT F-f1NE
E~
N-NOOEAA'It

I l~
IlZf. lWIGE &aT1ElI

TRACE (TR.) o-,~ M-t.IEOIUU o----DIFAaJl T
a.Io$l5IIRCA_ CI£liIGNo\ lIllII C-tOARSE GROUNOWAlER

3' 6"-,r A UTllE CU.) 10-20X r"'-FlHE TO MEDIUM

T 18"-36"
rfC-flNE TO COARSE

E\.APSEt) tn.lE TOB SOIoIE (SO) 20-35X V-VERY.. READlNC C.w..R 36"andLorger C
GR.-cRAY

(MRS.)
~ ANO 35-501: BN.-8ROWNva..UME~ 8.3J cu.yc!. 't'El-l'ElLOW..


