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Chapter 1: Introduction

A. PROJECT OVERVIEW AND BACKGROUND

The Metropolitan Transportation Authority (MTA), in cooperation with New York City Transit (NYCT), is planning
to construct the 72nd and 86th Street Stations of the Second Avenue Subway (see Figure 1). This Supplemental
Archaeological Assessment to the Second Avenue Subway Phase 1A Archaeological Assessment (Historical
Perspectives, Inc. 2003a) has been prepared in accordance with the provisions of the Second Avenue Subway
project’s Programmatic Agreement (PA), among the Federal Transit Administration (FTA), MTA New York City
Transit, and the New York State Historic Preservation Officer (SHPO), executed April 8, 2004. The PA sets forth
the steps to be followed for “any changes to the project that introduce new project elements that would involve
subsurface construction and for which the effects of such construction have not yet been analyzed.” For these areas,
archaeological investigation should be conducted in consultation with the SHPO and the New York City Landmarks
Preservation Commission (LPC).

FTA issued a Record of Decision (ROD) for the Second Avenue Subway project on July 8, 2004. The ROD was
issued based on the findings presented in the Second Avenue Subway Final Environmental Impact Statement and
Final Section 4(f) and 6(f) Evaluation (FEIS; AKRF April 2004), which examined the potential impacts of the 8.5-
mile-long Second Avenue Subway from East 125th Street in Harlem to Hanover Square in Lower Manhattan. The
FEIS identified the environmental impacts of the Second Avenue Subway during its construction and the permanent
impacts once the subway is operational. It also identified mitigation measures to alleviate the identified impacts.
The assessment of the Second Avenue Subway’s proposed alignment, ancillary facilities, stations, and station
entrances presented in the FEIS was based on conceptual and preliminary engineering. As part of the FEIS, a Phase
1A Archaeological Assessment of the Second Avenue Subway, as well as several addenda to the Phase 1A, were
prepared by Historical Perspectives, Inc. (HPI) in 2003.

In the vicinity of the 72nd and 86th Street Stations, the APE analyzed in HPI’s 2003 Phase 1A Archaeological
Assessment included the streetbed of Second Avenue from western building line to eastern building line (see
Section B, below, for a discussion of archaeological analyses completed since the completion of the FEIS). No
evaluation was conducted at that time for any of the station’s entrances, ancillary facilities, or utility relocations on
streets other than Second Avenue. Since that time, however, the designs for the 72nd and 86th Street Stations have
advanced considerably and now include areas located outside the Area of Potential Effect (APE) analyzed in the
FEIS. Some of these areas have subsequently been evaluated for their archaeological potential in accordance with
the provisions of the PA, including analyses prepared as part of a Supplemental Environmental Assessment prepared
in 2009 to assess the potential impacts of proposed station entrance modifications for the 72nd and 86th Street
Stations (see Section B, below, for more details).

This Supplemental Archaeological Assessment of the 72nd and 86th Street Stations analyzes the archaeological
sensitivity of any areas of planned construction that fall outside the previously evaluated archacological APE. These
locations include station entrances, ancillary facilities, and utility relocations. This includes the following (see
Figure 2):

The APE for the 72nd Street Station for the purposes of this archaeological assessment includes the following:

e  An entrance on the eastern side of Second Avenue between East 69th and East 70th Streets;

e An entrance and ancillary facility at the northwest corner of Second Avenue and East 72nd Street that
extends southward beneath 72nd Street and the southwest corner of Second Avenue and 72nd Street;

e  Anancillary facility at the northwest corner of Second Avenue and East 69th Street; and
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e  Utility relocations in East 69th and East 73rd Streets between First and Third Avenues, East 70th Street
between First and Second Avenues, and East 72nd Street between Second and Third Avenues (including
the sidewalks).

An entrance at the southeast corner of Second Avenue and East 72nd Street and the streetbed of East 72nd Street
between First and Second Avenues were previously analyzed for archaeological sensitivity (see section B, below).

The APE for the 86th Street Station for the purposes of this assessment includes the following:

An entrance on the eastern side of Second Avenue between East 83rd and East 84th Streets;

An ancillary facility at the northwest corner of Second Avenue and East 83rd Street;

An ancillary facility at the northwest corner of Second Avenue and East 86th Street; and

Utility relocations in East 82nd Street between First and Second Avenues, East 83rd Street between First
and Third Avenues, East 84th Street between First and Second Avenues, and East 86th and East 87th
Streets between Second and Third Avenues (including the sidewalks).

An entrance at the southeast corner of Second Avenue and East 86th Street and the streetbed of East 86th Street
between First and Second Avenues were previously analyzed for archaeological sensitivity (see section B, below).

B. PREVIOUSLY ANALYZED PORTIONS OF THE APE

The 72nd Street Station will be constructed within the streetbed of Second Avenue between East 68th and East 69th
Streets to East 73rd Street. The box for the 86th Street Station will extend on Second Avenue between East 82nd
Street and a point midway between East 86th and East 87th Streets. Both of these areas were analyzed in the 2003
Phase 1A and neither was identified as having sensitivity for either precontact or historic period archaeological
resources. The Phase 1A states that there were areas which may at one time have possessed archaeological
sensitivity (i.e. in the areas surrounding streams near East 75th and East 86th Streets, which would have been ideal
locations for Native American habitation sites, and an area near the southwest corner of Second Avenue and East
84th Street, the location of the former Yelles Hopper estate). However, soil borings showed that there were no
intact soil levels present in these areas and/or bedrock was very close to the surface. Therefore, there was a low
probability of finding intact archaeological resources in any of these locations.

In December 2007, AKRF prepared two disturbance memoranda that analyzed the potential archaeological
sensitivity of portions of the streetbeds of East 72nd and East 86th Streets between First and Second Avenues.
Neither memorandum identified any areas of archaeological sensitivity for either area. SHPO concurred with the
findings of the disturbance memo for the 72nd Street Station in comments dated January 1, 2008. After requesting
more information regarding the 86th Street Station, SHPO also concurred with the findings of the 86th Street Station
disturbance memorandum in comments dated June 20, 2008. LPC also concurred with the findings of the 86th
Street Station disturbance memo in comments dated May 8, 2008.

Additional archaeological analysis was completed by AKRF for the Supplemental Environmental Assessment to the
Second Avenue Subway Final Environmental Impact Statement: 72nd and 86th Street Station Entrance Alternatives
(EA). The EA was prepared by AKRF in 2009 in accordance with the National Environmental Policy Act (NEPA)
for the FTA as lead federal agency, to provide environmental analyses of proposed entrance modifications to the
72nd and 86th Street Stations. For that assessment, three alternative designs for Entrance 3 of the 72nd Street
Station were analyzed. This analysis covered the entire streetbed of East 72nd Street between First and Second
Avenues and the lot at 300 East 72nd Street (Block 1446, Lot 51) at the southeast corner of East 72nd Street and
Second Avenue. The EA determined that as a result of numerous factors, (including the disturbance generated by
the construction and maintenance of streets and utilities, excavation of basements, the late development of certain
historic lots until after water and sewer networks were available, and the shallow nature of the bedrock in the area),
none of the project alternatives for Entrance 3 of the 72nd Street Station would impact precontact or historic period
archaeological resources.

Three design alternatives were also analyzed for Entrance 2 of the 86th Street Station, which included the entire
streetbed of East 86th Street between First and Second Avenues as well as two properties at 1654 and 1656 Second
Avenue (Block 1548, Lots 50 and 49, respectively). The EA determined that as a result of disturbance generated by
the construction and maintenance of streets and utilities, excavation of basements, the late development of certain
historic lots until after water and sewer networks were present in the area, and the shallow nature of the bedrock in
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the area, none of the project alternatives for Entrance 2 of the 86th Street Station would impact precontact or historic
period archaeological resources.

LPC concurred with the conclusions of the EA for 72nd and 86th Streets in comments dated February 18, 2009 and
SHPO concurred with the EA in comments dated March 12, 2009.

C. RESEARCH GOALS AND METHODOLOGY

The goal of this Supplemental Archaeological Assessment is to determine the likelihood that potential
archaeological resources have survived in the portions of the APE not evaluated in previous archaeological
assessments. The study has been designed to satisfy the requirements of SHPO (2005) and LPC (2002) and it
follows the guidelines of the New York Archaeological Council (NYAC, 1994). The study documents the history of
the APE as well as its potential to yield archaeological resources dating to both the precontact and historic periods.

In order to determine the extent to which archaeological resources within the APE may have been disturbed,
numerous primary and secondary sources were examined. Cultural resources assessments of the APE and vicinity
were reviewed, including the 2003 Phase 1A Archaeological Assessment and the 2009 AKRF EA. In addition,
historic maps and atlases were examined to determine a chronology for the development of the APE. Soil boring
records (including soil borings analyzed for the FEIS and others that were completed after the FEIS was published)
were reviewed to create a soil profile for the APE which could be used to assess its archaeological sensitivity.
Finally, local histories, historic newspapers, and historic photographs were also reviewed as necessary.
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A, ORIGINAL TOPOGRAPHICAL SETTING

Viele’s 1865 map (Figure 3) shows that the location of the 72nd Street station was originally a flat meadow bordered
on the southwest by a hill, the base of which entered the southern portion of Block 1424. A large stream surrounded
by marshland ran to the north of this area, between East 73rd and East 74th Streets. In the vicinity of the 86th Street
station, the Viele map shows that the APE was originally situated within a meadow bounded by large hills to the
southeast and northwest. One large hill cut across the location of the 86th Street Station, travelling northeast-
southwest from an area near the intersection of Second Avenue and East 88th Street and terminating at a larger hill
near the intersection of Third Avenue and East 85th Street. Two streams ran in the vicinity of the station: one to the
northeast that crossed through the eastern ends of Block 1532 and terminated in Block 1531 and the other to the
southeast that began in Block 1546 and continued to the southeast until it drained into the East River.

Several historic atlases from the mid- and late 19th century include information regarding the elevations of street
intersections in the vicinity of the 72nd and 86th Street stations. George Hayward’s circa 1850 map, Profile of the
Twelve Avenues in the City of New York from 24th to 161st Streets Shewing (sic) the Elevations at the Streets, shows
that the elevation of some of the streets in the vicinity of the APE have been modified significantly since the mid-
19th century. However, data from the 1885 Robinson and Pidgeon atlas shows that little landscape modification has
taken place since the late 19th century. Therefore, it appears that most of the alterations took place between the
1850s and 1880s, around the time when the neighborhood surrounding the APE was leveled and streets were cut
through in preparation for residential development (discussed in greater detail in Chapter 4). A summary of the
street elevation changes as depicted on three maps (dating to 1850, 1885, and 2007) is presented in Table 1, below.

The most significant landscape modification appears to have occurred near the APE for the 72nd Street station. The
elevation data presented in Hayward’s 1850 map confirm the presence of the large hills that extended northeast-
southwest across the 72nd Street Station APE on the 1811 Bridges (Figure 4), 1836 Colton (Figure 5), and 1851
Dripps maps. If the information on Hayward’s map is accurate, this hill may have been cut down by more than 40
feet in certain portions of the 72nd Street Station APE. In the vicinity of the 86th Street Station, some filling
appears to have occurred in the vicinity of the former streams, and some small hills may have been leveled,
however, the changes are not nearly as drastic as those seen near 72nd Street Station APE.

Table 1
Street Elevation Changes Over Time
Intersection 1850 Hayward 1885 Robinson and Pidgeon 2007 Sanborn
East 69th Street & First Avenue 53.5 52 52
East 69th Street & Second Avenue 60.2 58.4 58.4
East 69th Street & Third Avenue 83.4 77 77
East 70th Street & First Avenue 49.11 50 50
East 70th Street & Second Avenue 85.7 54.1 54.1
East 71st Street & Second Avenue 98.3 51.1 51.1
East 72nd Street & First Avenue 47 42 42
East 72nd Street & Second Avenue 58.2 47.8 47.5
East 72nd Street & Third Avenue 68.4 68.4 68.4
East 73rd Street & First Avenue 78.5 34.6 34.6
East 73rd Street & Second Avenue 52.11 43.5 43.4
East 73rd Street & Third Avenue 57.4 58.3 58.3
East 82nd Street & First Avenue 41.4 46 45
East 82nd Street & Second Avenue 52.2 53 53
East 83rd Street & First Avenue 48.8 51 51
East 83rd Street & Second Avenue 53.5 56.2 56.2
East 83rd Street & Third Avenue 76.2 78.2 76.2
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Table 1 (continued)
Street Elevation Changes Over Time

Intersection 1850 Hayward 1885 Robinson and Pidgeon 2007 Sanborn
East 84th Street & First Avenue 62.1 58.9 58.4
East 84th Street & Second Avenue 61.8 59.4 59.4
East 85th Street & Second Avenue 60.4 62.6 62.6
East 86th Street & First Avenue 46.4 45.8 45.8
East 86th Street & Second Avenue 59.1 59 59
East 86th Street & Third Avenue 75.2 75.2 75.2
East 87th Street & Second Avenue 57.1 53.5 53.1
East 87th Street & Third Avenue 78.5 78.6 78.5
Notes: The 1850 Hayward map was partially illegible and some elevation data was partially obscured; this table
attempts to transcribe the data accurately but there may be some errors. In addition, none of the maps
included above indicate the datum from which the elevation was measured with the exception of the 1885
Robinson atlas, which presents elevations “above high tide.” Therefore, it is assumed that all
measurements are with respect to sea level.

B. SOIL PROFILE

HPT’s 2003 Phase 1A archaeological assessment and subsequent supplemental soil borings analysis (HPI 2003b)
included numerous soil borings located within the streetbed of Second Avenue in the vicinity of the 72nd and 86th
Street Stations. In general, the borings showed that the majority of the Second Avenue streetbed is composed of a
layer of fill of varying thickness that is located directly above bedrock or decomposing bedrock. While most of the
borings showed that fill rested directly above bedrock, some included levels of sand, silt, or clay beneath the layer of
fill. However, these soil levels were not consistently present throughout the Second Avenue streetbed. Based on the
evidence gathered from the soil borings logs, HPI determined that the soil levels in the vicinity of the APE of the
72nd and 86th Street Stations were disturbed. Therefore, HPI did not identify any areas of archaeological sensitivity
in either location.

Of the more than 70 soil borings completed in the vicinity of the 72nd and 86th Street Stations by MTA NYCT
between 2002 and 2007 (see Appendix), all but seven show that bedrock is separated from the ground surface by a
layer of fill measuring between 1.5 and 19 feet in thickness. Two borings in the vicinity of the 72nd Street Station
included soil levels between fill and bedrock but only one of these was located within the APE. This boring was
located on the southern side of East 72nd Street approximately 50 feet west of Second Avenue. This boring showed
6 feet of fill, then 2 feet of silty sand, 2 feet of clean sand, 5 feet of sandy gravel with silt, and finally decomposing
bedrock beginning at 15 feet below the ground surface. Another boring located on the northern side of East 72nd
Street approximately 30 west of Second Avenue showed only 3 feet of fill directly over decomposing bedrock.

In the vicinity of the 86th Street station, five soil borings included sediments other than fill between bedrock and the
ground surface, although only one was located within the APE while three others were located within the streetbed
of Second Avenue in the area previously analyzed in the 2003 Phase 1A study and the fourth was located in the
streetbed of East 85th Street east of Second Avenue where no work is proposed for this station. The boring located
within the APE was on the southern side of East 83rd Street approximately 45 feet east of Second Avenue. It
identified 3.5 feet of fill over a level of silt and clay measuring 4.5 feet in thickness, then a 3-foot layer of silty sand,
and finally decomposing bedrock at 11 feet below the streetbed. This boring was located within 10 to 40 feet of
other borings which showed only a level of fill between bedrock and the ground surface.

This suggests that while isolated areas may contain small patches of natural soil levels, they are irregularly
distributed throughout the APE.
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A. PREVIOUS PRECONTACT ARCHAEOLOGICAL RESOURCES SENSITIVITY ASSESSMENTS

The precontact sensitivity of project sites in New York City is generally evaluated by the presence of level slopes,
water courses, well-drained soils, and close proximity to previously identified precontact archaeological sites. HPI's
2003 Phase 1A included an analysis of soil borings, historic maps, previously identified Native American
archaeological sites, and other documentary evidence which could indicate if the project site was sensitive for
precontact archaeological resources. The Phase 1A noted that a Native American trail known as Wickquasgeck, ran
to the west of the project site. In addition, two Native American habitation sites, Coneykeest and Konaande Kongh
were documented to the north of the 72nd and 86th Street APEs, although the latter site may have extended as far
south as East 91st Street.

The Phase 1A concluded that there were several locations in the vicinity of the APE that would have been appealing
to Native Americans as habitation or resources exploitation sites. However, because of the lack of natural
stratigraphy and the shallow depth of bedrock that was indicated by soil borings near the project site, the Phase 1A
did not identify any areas of sensitivity within Second Avenue near the 72nd and 86th Street Station APE.
Similarly, because of the disturbance of the ground surface, the 2007 disturbance memos and 2009 EA prepared by
AKRF determined that the location of Entrance 3 of the 72nd Street Station (including Block 1446, Lot S1and the
streetbed of East 72nd Street between First and Second Avenues) and Entrance 2 of the 86th Street Station
(including Block 1548, Lots 49 and 50 and the streetbed of East 86th Street between First and Second Avenues)
were not sensitive for precontact archaeological resources.

B. PRECONTACT SENSITIVITY OF SUPPLEMENTAL LOCATIONS
72ND STREET STATION

Historic maps including the 1811 Beers (Figure 4), 1836 Colton (figure 5), 1851 Dripps, and 1865 Viele map
(Figure 3) all show the 72nd Street Station APE in the vicinity of streams and tall hills, however, these maps don’t
suggest that the APE was located on a level area. It is less likely that a Native American habitation site would have
been constructed on a hillside rather than nearby level a hilltops.

Regardless of the potential presence of a Native American site within the 72nd Street Station APE, the documentary
record shows that this area was disturbed during the late 19th century. Historic maps show that the hills that
formerly occupied the site were leveled, possibly by more than 40 feet in some locations, after 1850 and before
1885. There is also evidence (described in greater detail in the following chapter) that in preparation for the
residential development of the Upper East Side in the late 19th century, much of the area was graded and excavated.

Because precontact archaeological resources are usually found at relatively shallow depths (within several feet of the
precontact living surface) the significant landscape modification that took place within the 72nd Street Station APE
during the late 19th century would have disturbed Native American archaeological resources in this area. The
construction of the APE’s streetbeds, as well as the decades of grading, paving, and utility installation that have
followed would also have generated disturbance in this area. All of the locations of the station’s entrances and
ancillary facilities are located within blocks and lots that are currently occupied by buildings with basements. The
excavation Of those basements would have resulted in the disturbance of any archaeological resources in those

locations.

Soil borings confirm the extensive disturbance of this area, as all but one of the soil borings located within the 72nd
Street Station APE indicate that levels of fill are located between the ground surface and the bedrock of all the
streetbeds within the APE. Only one soil boring indicated the presence of soil levels other than fill. That boring
was located on the southern side of East 72nd Street approximately 55 feet west of Second Avenue. An additional
soil boring located across the street showed that only 3 feet of fill were present above the decomposing bedrock.
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Utility plans show that the streetbed of East 72nd Street west of Second Avenue contains numerous utilities,
including sewer, water, gas, electric and telecommunications lines. A gas line runs through the southern sidewalk of
the street in the vicinity of the aforementioned soil boring. Even if precontact archaeological resources could have
survived the leveling of the hills and the subsequent construction of East 72nd Street and the installation of utilities,
they would be irregularly distributed and would not likely possess significant research value.

Therefore, it is unlikely that the construction of the 72nd Street Station will impact archaeological resources dating
to the precontact period.

86TH STREET STATION

The location of the 86th Street Station would have been a more ideal location for a Native American habitation site
than the 72nd Street Station portion of the APE. As seen on the 1865 Viele map (Figure 3), the 86th Street Station
APE was on more level ground and near the heads of two small streams, one that drained out into the East River and
the other that drained into the saltwater marshes to the north. These streams and the surrounding environment could
have provided numerous resources which would have been exploited by Native Americans for food and supplies.

However, as with the 72nd Street Station, there has been substantial landscape modification within the 86th Street
Station APE since the late 19th century. While the map elevation data presented in Table 1 suggests that much of
the APE in this area has been filled in, resulting in an increase in elevation since 1850, soil borings indicate that
much of the ground surface has been disturbed. With the exception of one, all of the soil borings completed within
the APE identified only layers of fill between the original ground surface and bedrock, indicating that no natural soil
levels remain in those areas. The remaining boring was located in the southern sidewalk of East 83rd Street,
approximately 40 feet east of Second Avenue. In that location, 3.5 feet of fill were present over a 4.5-foot layer of
silt and clay, 3 feet of silty sand, and then decomposing bedrock. Another boring located within the streetbed of
East 83rd Street approximately 30 feet away showed 12 feet of fill above the bedrock with no natural soil levels
present. Numerous utilities run beneath the streetbed of East 83rd Street including sewer, water, gas, electric, and
telecommunications lines. Even if precontact archaeological resources could have survived the construction of East
83rd Street and the subsequent grading, paving, and installation of utilities, they would be irregularly distributed and
would not likely possess significant research value.

In addition, all of the locations of the station’s entrances and ancillary facilities are located within blocks and lots
that are currently occupied by buildings with basements. The excavation of those basements would have resulted in
the disturbance of any archaeological resources in those locations.

Therefore, it is unlikely that the construction of the 86th Street Station will impact archaeological resources dating to
the precontact period.
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A. HISTORIC CONTEXT

Despite its large population during the historic period, the urban center of New York City was largely restricted to
the southern end of Manhattan until the mid-19th century. Before that time, most of the northern portion of the
island was occupied by large tracts of saltwater marshes, hills, uncultivated meadows, and farmland. The 1865
Viele map (Figure 3) shows that the locations of the 72nd and 86th Street stations were located in areas that were
originally occupied or surrounded by tall hills and marsh-bordered streams that ran east to the East River. Early
19th century maps including the 1811 Bridges, 1820 Randel, and 1836 Colton maps (Figure 5), show that few
structures were located in the vicinity of the two stations. The maps depict several historic roads that crossed
through the area, connecting the isolated farmhouses and country estates with the main Post Road to Boston, which
ran in the vicinity of modern Third Avenue near the APE.

By the mid-19th century, however, the population of New York began to move northward and neighborhoods began
to develop throughout the area. Much of the development was brought about by the Tammany political machine and
was heavily influenced by William Tweed, who at that time was the commissioner of the Department of Public
Works (Burrows and Wallace 1999). The majority of development was located between Third and Fifth Avenues
and East 59th and East 110th Streets because this area was “easy to grade, dig up, and build upon” (ibid: 929).
Industrial development shifted east toward the river while crews of workers constructed streets and laid down sewer,
water, and gas lines for the homes that were to be developed there (ibid). Therefore, it is likely that this
neighborhood was outfitted with water and sewer lines before the majority of residential development occurred. AS
seen on the 1865 Viele map, by that time sewers had been installed in several streets within and in the vicinity of the
APE including Third Avenue between 69th and 87th Streets and 86th Street between Third Avenue and the East
River. Second Avenue was lined with 4-story tenements that were intended to create a community more appealing
to the working class than the crowded slums downtown (ibid). The growth of these neighborhoods was also due to
the establishment of elevated train lines along Second and Third Avenues, which allowed individuals to work in
Manhattan’s downtown commercial center while living in residential districts uptown.

Dripps’ maps of New York City published in 1851 and 1867 (Figure 6) depict the developing neighborhood of
Yorkville, located in the vicinity of the 86th Street Station. The neighborhood surrounding the 72nd Street Station
was less well-developed, especially east of Second Avenue. The 1867 map is the first to depict all of the side streets
adjacent to the three stations as fully constructed, whereas previous maps had depicted some or all of the streets as
proposed rather than built. Also by 1867, many of the tall hills that formerly marked the landscape in the area had
been leveled and may have been used to fill in the adjacent streams and marshes in advance of the residential

development of the Upper East Side.

While the 1867 Dripps map shows that some of the blocks adjacent to Second Avenue had been divided into
individual lots, by the time of the publication of the 1879 Bromley atlas, all of the adjacent blocks had been lotted
out and most had been developed with structures. The 1885 Robinson and Pidgeon atlas and the 1891 Bromley atlas
(Figure 7) depict increased development throughout the Upper East Side. Bromley’s atlas shows that by 1891,
nearly all of the lots lining Second Avenue were occupied by structures and Sanborn maps dating to 1896, 1911,
1939, and 1951 show that the side streets were almost entirely developed by the early 20th century and have
remained developed since that time.

B. LOCATIONS OF DISTURBANCE FOR THE 72TH STREET STATION APE

The APE for the 72nd Street Station remained undeveloped through the mid-19th century. Even after the streets in
the area were constructed, by 1867 only one building had been constructed in the area, outside of the APE on the
southern side of East 69th Street near the corner of Third Avenue. The lots adjacent to the APE were not

substantially developed until the late 19th century.
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As described above, portions of the 72nd Street Station APE were previously analyzed for archaeological sensitivity.
The 2003 Phase 1A assessed the location of the main station “box™ within the streetbed of Second Avenue between
East 68th and East 73rd Streets and the 2007 disturbance memo and 2009 EA prepared by AKRF analyzed the
location of Entrance 3 (including the streetbed of East 72nd Street between First and Second Avenues and Block
1446, Lot 51). Neither of those locations was determined to be sensitive for archaeological resources dating to the
historic period.

ANCILLARY FACILITY 1:

Ancillary Facility 1 will be located at the northwest corner of East 69th Street and Second Avenue, within Block
1424, Lots 21, 22, and part of 7501. This area was undeveloped through the mid-19th century and no historic maps
depict any structures on Block 1424 until the 1880s. The 1879 Bromley atlas shows that the block had been divided
into lots, all of which were developed with brick or stone-fronted brick structures by 1885, when the Robinson-
Pidgeon atlas was published. Eight historic lots were formerly located along the eastern side of Block 1424,
fronting on Second Avenue, six of these are included in whole or in part in the location of Ancillary Facility 1. The
1885 atlas also depicts the presence of fire hydrants in the streetbed of East 69th Street, indicating that water lines
(and sewers) were present.

The structures depicted within modemn Lots 21 and 22 on the 1885 Robinson-Pidgeon atlas are still situated on the
property. Current Sanborn maps indicate that both buildings are 5 stories tall and have basements. Lot 7501, which
covers the remainder of this side of the block, is currently occupied by a 14- to 16-story structure with a basement.
This structure was built in 1956.

Soil borings completed in the vicinity of Ancillary Facility 1 indicate the presence of 6 to 10 feet of fill located
directly over bedrock or layers of decomposing bedrock. A single boring, located in the western sidewalk of Second
Avenue in front of Lot 21 (outside of the APE), indicated the presence of 8 feet of fill over a layer of sand and
gravel, although the boring was terminated at 10 feet below ground surface and no additional information was
provided.

Because of the lack of development in this area until after water and sewer networks were available and the
subsequent construction of 5- to 16-story buildings with basements over relatively shallow bedrock, it is not likely
that archaeological resources dating to the historic period remain undisturbed within the location of Ancillary

Facility 1.
ENTRANCE 1:

Entrance 1 of the 72nd Street Station will be located on the east side of Second Avenue between East 69th and East
70th Streets within Block 1444, Lots 49, 50, 51, and part of 7501. This area was undeveloped through the mid-19th
century and no historic maps depict any structures in the location of Entrance 1 until the 1890s. The 1879 Bromley
atlas shows that the block had been divided into lots, although none were depicted as developed until 1891, when an
updated Bromley atlas (Figure 7a) was published. That map depicts eight historic lots along the western side of
Block 1444 (fronting on Second Avenue), all of which were brick structures with stone fronts. Subsequent maps
show that these buildings all were 5 stories tall and had basements.

The late 19th century structures first depicted on the 1891 Bromley atlas still stand on Lots 49, 50, and 51, within
the location of Entrance 1. The remainder of the site of Entrance 1, covering a portion of Lot 7501, was redeveloped
with a 14- to 18-story (with basement) residential building that was constructed in 1962.

Soil borings completed in the vicinity of Entrance 1 indicate the presence of 1.5 to 10 feet of fill located directly
over bedrock or layers of decomposing bedrock. Because of the lack of development in this area until after water
and sewer networks were available and the subsequent construction of 5- to 18-story buildings with basements over
relatively shallow bedrock, it is not likely that archaeological resources dating to the historic period remain
undisturbed in the location of Entrance 1.

ENTRANCE 2 AND ANCILLARY FACILITY 2:

Entrance 2 and Ancillary Facility 2 will require excavation in several locations, including a portion of Block 1426
Lot 25, a portion of East 72nd Street west of Second Avenue, and Block 1427, Lots 23 and 24 and a portion of Lot

28.
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BLOCK 1426, LOT 25

Lot 25 of Block 1426 is currently occupied by a row of four 5-story structures without basements, although portions
of the subway entrance to be constructed within this lot will be located in the bedrock level beneath the northern two
structures (1361 and 1363 Second Avenue).

This area is depicted as vacant on historic maps through the late 19th century, although the 1862 Perris atlas depicts
a small (approximately 10 by 20 feet) wood frame building in the southwestern corner of modern Lot 25, but not

within the APE.

No other maps depict any structures within modern Lot 75 until the 1885 Robinson-Pidgeon atlas, which shows a
30-foot-square wood frame building in the northeastern corner of the lot, within the APE. However, the 1891
Bromley Atlas once again depicts modern Lot 25 as vacant. Maps continue to depict the lot as vacant through
Bromley’s atlas of 1899. While the Knox Presbyterian Church (now the Roman Catholic Church of Saint John the
Martyr) was constructed to the west of Lot 25 (on modern Lot 27) circa 1887, historic maps do not suggest that it
was associated with what was then vacant Lot 25 (New York Times 3/7/1887).

The buildings that currently occupy Lot 25 were constructed by 1907 and a Sanbom map from that year is the first
to depict them. No maps suggest that the buildings themselves have basements, although Sanborn maps dating
between 1951 and the present show that a rear addition to the structure at 1361 Second Avenue has a 1-story rear
addition that has a basement.

A soil boring located within the southern curb of East 72nd Street west of Second Avenue indicated the presence of
6 feet of fill over 2 feet of silty sand, 2 feet of clean sand, 5 feet of sand, gravel, and silt, and then decomposing
bedrock. Another boring located within the northern curb of East 72nd Street west of Second Avenue indicated that
3 feet of fill rested directly atop decomposing bedrock.

Although one soil boring suggests the presence of potentially intact soil levels in the vicinity of the location of
modern Lot 25, the property was developed late in the 19th century, after water and sewer networks were available
in adjacent streetbeds. Therefore, it is not likely that archaeological resources dating to the historic period are

located in modern Lot 25.
BLOCK 1427, LOT 23

Although the 1879 Bromley atlas shows that modem Lot 23 was divided into four historic lots, the 1885 Robinson-
Pidgeon atlas is the first to depict any structures on the property. The latter map depicts four stone structures on the
lot (253 through 259 East 72nd Street). It appears that the structures that currently stand on Lot 23 are the same as
those depicted on the 1885 map, although renovations some of the buildings in the first half of the 20th century have
resulted in confusion regarding the number of floors within and the presence of basements below these buildings.
Sanborn maps dating between 1896 and 1939 depict the structures at 253, 255, and 257 East 72nd Street as 4 stories
with basements and the structure at 259 East 72nd Street as 5 stories with a basement, even though it was only 2 feet
taller than the 4-story buildings to the west. However, maps dating after 1951 identify the structures at 253, 255,
and 257 East 72nd Street as 5-story structures without basements even though photographs confirm that they are the
same buildings (Sperr 1941). The historic photographs suggest that in the early 1940s, the lower floors of these
buildings were renovated. It therefore appears that the alterations made to the ground floors of these buildings,
formerly identified as basements, resulted in a change in the floor count as defined by the mapmakers.

As mentioned previously, a soil boring located in the northern curb of East 72nd Street indicates that the streetbed in
this area is located over a 3-foot-thick layer of fill which sits directly on top of decomposing bedrock. Because of
the late development of this area and the relatively shallow depth of the bedrock, it is not likely that archaeological
resources dating to the historic period are located in modern Lot 23.

BLOCK 1427, LOT 24

The first historic map to depict any structures on Block 1427, Lot 24 is the 1885 Robinson-Pidgeon atlas, which
depicts the 5-story (with basement) building that currently stands on the lot. Although a small open rear yard is
currently situated behind this building, as with Lot 23, because of the late development of this area and the relatively
shallow depth of the bedrock, it is not likely that archaeological resources dating to the historic period are located in
the location of modern Lot 24.
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BLOCK 1427, LOT 28

Like Lots 23 and 24, no structures were depicted on Lot 28 until the 1885 Robinson-Pidgeon map. In 1962, Lot 28
was redeveloped with a 21-story (with basement) residential tower. Because of the shallow depth of bedrock in this
area, the construction of this building would have disturbed any natural soil levels within the lot. Therefore, it is not
likely that archaeological resources dating to the historic period are located in modern Lot 28.

STREETBEDS TO BE AFFECTED BY UTILITY RELOCATION:
EAST 69TH STREET BETWEEN FIRST AND THIRD AVENUES

Early 19th century maps including the 1865 Viele (Figure 3), 1811 Bridges (figure 4), and 1836 Colton (Figure 5)
maps all depict hills crossing the streetbed of East 69th Street between First and Third Avenues in various locations.
No historic maps dating between the late 18th century and the present suggest that any structures ever entered the
streetbed of East 69th Street in the vicinity of the APE. The street itself was not constructed until the 1860s and the
1867 Dripps map (Figure 6) is the first to depict any structures along (but not within) the streetbed in this area. In
addition, soil borings taken within the streetbed of East 69th Street show that bedrock is very shallow in the vicinity
of the APE and it is separated from the surface of the streetbed by a layer of fill between 2 and 10 feet thick.
Finally, numerous utilities including water, sewer, gas, electric, and telecommunications lines run beneath the
streetbed of East 69th Street east and west of Second Avenue.

Therefore, as a result of the disturbance relating to the construction, paving and grading, and the installation of
utilities within the streetbed of East 69th Street between First and Third Avenues, it is not likely that intact
archaeological resources dating to the historic period are present and will be impacted by the Second Avenue
Subway project.

EAST 70TH STREET BETWEEN FIRST AND SECOND AVENUES

No historic maps dating between the late 18th century and the present suggest that any structures ever entered the
streetbed of East 70th Street in the vicinity of the APE. The street itself was not constructed until the 1860s and the
1879 Bromley map is the first to depict any structures along (but not within) the streetbed. In addition, soil borings
taken within the streetbed of East 70th Street show that bedrock is very shallow in the vicinity of the APE and it is
separated from the ground surface by a layer of fill between that as thin as 1.5 feet in places. Finally, numerous
utilities including water, sewer, gas, electric, and telecommunications lines run beneath the streetbed of East 70th
Street both east and west of Second Avenue.

Therefore, as a result of disturbance relating to the construction, paving and grading, and the installation of utilities
within the streetbed of East 70th Street between First and Second Avenues, it is not likely that intact archaeological
resources dating to the historic period are present will be impacted by the Second Avenue Subway project.

EAST 72ND STREET BETWEEN SECOND AND THIRD AVENUES

Historic maps show that East 72nd Street between Second and Third Avenues has never been occupied by
structures. A soil boring located on the northern side of the street indicated the presence of 3 feet of fill over a layer
of decomposing bedrock while a boring on the southern side of the street suggested that presence of 6 feet of fill
over a 2-foot layer of silty sand, then a 2-foot layer of clean sand, a 5-foot layer of sandy, gravel, and silt, and then
decomposed bedrock. Several test pits completed within the streetbed of East 72nd Street west of Second Avenue
identified numerous utilities beneath the road’s surface. The tops of most of these utilities were located between 2
and 4 feet below the ground surface and therefore these utility lines extend to greater depths beneath East 72nd
Street. Utility plans provided by MTA NYCT show that many more utility lines run through the APE in this area,
including sewer, water, electric, gas, and telecommunications lines.

Because of the lack of development in this area as well as the amount of disturbance generated by the construction,
paving, grading, and maintenance of the streetbed as well as the installation of utilities within it, utility relocations
within the streetbed of East 72nd Street between Second and Third Avenues are not expected to impact any intact
archaeological resources dating to the historic period.

11



Second Avenue Subway: 72nd and 86th Street Stations—Supplemental Archaeological Assessment

EAST 73RD STREET BETWEEN FIRST AND THIRD AVENUES

Early 19th century maps including the 1811 Bridges (Figure 4), 1836 Colton (Figure 5), and 1865 Viele (Figure 3)
maps depict East 73rd Street between First and Third Avenues as a hilly stretch of land bordered by a marshy stream
to the north. No 19th century maps depict any buildings in the path of the streetbed and the street itself was not
constructed until the 1860s (see Figure 6). Sanborn maps dating to 1911, 1939, and 1951 all depict a small
(approximately 5 feet by 15 feet) 1-story structure that was constructed within the northern sidewalk of East 73rd
Street adjacent to the structure at 1361 First Avenue. The small structure was likely commercial in nature and may
have been constructed as part of a store located on the ground floor of the adjacent building.

In addition, Sanborn maps dating between 1896 and 1939 depict two steam boilers within the streetbed of East 73rd
Street approximately 90 feet west of Second Avenue in front of a cigar factory formerly located at 232-234 East
73rd Street at the southwest corner of Second Avenue. An additional boiler was present in the streetbed of East 73rd
Street in front of the Bohemian National Hall at 323 East 73rd Street, between First and Second Avenues. That
boiler appears on Sanborn maps dating to 1911, 1939, and 1951. These boilers were likely entirely contained within
the sidewalks.

Compared with other portions of the APE, the streetbed of East 73rd Street has experienced less disturbance as a
result of utility installation, especially between First and Second Avenues. However, soil borings taken in various
locations throughout the streetbed and vicinity show only levels of fill present between the ground surface and
bedrock. Because of the lack of development in this area, utility relocations within the streetbed of East 72nd Street
between Second and Third Avenues are not expected to impact any intact archaeological resources dating to the
historic period.

C. LOCATIONS OF DISTURBANCE FOR THE 86TH STREET STATION APE

Unlike the APE for the 72nd Street Station, by the mid-19th century the neighborhood surrounding the APE for the
86th Street Station had become a well-developed community known as Yorkville. While the majority of this
development originally centered on Third Avenue, by 1867, the neighborhood had spread to the east and structures
were present on many of the lots adjacent to the APE (see Figure 6).

As described above, portions of the 86th Street Station APE were previously analyzed for archaeological sensitivity.
The 2003 Phase 1A assessed the location of the station within the streetbed of Second Avenue between East 83rd
and East 87th Streets and the 2007 disturbance memo and 2009 EA prepared by AKRF analyzed the location of
Entrance 2 (including the streetbed of East 86th Street between First and Second Avenues, and Block 1548, Lots 49
and 50). Neither of those locations was determined to be sensitive for archaeological resources dating to the historic

period.
ANCILLARY FACILITY 1:

Ancillary Facility 1 will be constructed at 1601 Second Avenue (Block 1529, Lot 21), at the northwest corner of
East 83rd Street and Second Avenue. No structures are depicted in this area on historic maps dating to the first half
of the 19th century, although structures associated with the Yelles Hopper estate were located near the center and
northern portions of Block 1529 during this time. The Hopper estate extended into the streetbed of Second Avenue
and was discussed in the 2003 Phase 1A. The 1A concluded that while the home was present on the site before
sewer and water networks were available, soil borings show that the bedrock is so shallow in the vicinity of the
Hopper home that it could have made digging shaft features (such as privies cisterns and wells) very difficult. In
addition, soil borings showed that the soil levels are heavily disturbed and were likely disturbed after the Hopper
home was demolished.

No structures related to the Hopper estate are depicted on maps in the vicinity of Lot 21. The first map to depict a
structure in that lot is the 1879 Bromley atlas, which indicates that the lot was developed but does not depict the
building’s footprint. By the time this map was published, water (and likely sewer) lines were already present in both
Second Avenue and East 83rd Street. At that time, Lot 21 was 25 feet longer than it is today. In the late 19th
century, the former rear yards of Lot 21 and the lots to the north were separated and combined to create what is now
Lot 121 to the west of Lot 21. The Bromley atlas of 1891 (Figure 7a) shows that a 4-story brick structure with a
basement and a small open rear yard had been constructed on the lot. Sanborn maps show that by 1896 a small
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addition had been added to the rear of the building leaving only an approximately 5-foot rear yard behind the
structure. This structure continues to stand on the site to this day.

Because the structure at 1601 Second Avenue was constructed after or around the same time that water and sewer
lines were available in the neighborhood, it is not likely that shaft features such as privies, cisterns, and wells would
be present within the lot. Furthermore, soil borings show that bedrock is extremely shallow in this area, ranging
from 4.5 to 8.5 feet below the ground surface, also suggesting that shaft features would not be present because they
could not have been dug to the necessary depths. Any undisturbed soils on this lot would subsequently have been
disturbed during the excavation of the basement that is situated beneath the existing structure at 1601 Second
Avenue. Therefore, there is a low probability that the construction of the Ancillary Facility will impact
archaeological resources on Lot 21.

ANCILLARY FACILITY 2:

Ancillary Facility 2 will be constructed along the eastern side of Lot 22 on Block 1532, on the western side of
Second Avenue between East 86th and East 87th Streets. The 1865 Viele map (Figure 3) depicts a narrow hill and a
small stream running across this area. No early 19th century maps depict any structures in this area, although the
1811 Bridges map (figure 4) and the 1820 Randel farm map both depict the home of W. Waldron immediately to
the south of the block, within the streetbed of East 86th Street (discussed below). The 1836 Colton map (Figure 5)
depicts a small structure within the location of Ancillary Facility 2, adjacent to an older road that ran northeast-
southwest through the area, connecting many large homes to the northeast. The same structure appears on the 1851
Dripps map, which identifies the owner as “Quakenbos” (also spelled “Quackenbush”). The 1867 Dripps map
(Figure 6) shows the area as vacant, although structures owned by the Quackenbos family were still present on the
block.

By 1879, the block had been divided into lots and two structures were present along the western side of Second
Avenue within Block 1532. However, by the publication of the 1885 Robinson-Pidgeon atlas, the lots were once
again depicted as vacant. By 1891, the Bromley atlas (Figure 7b) shows that the entire side of Block 1532 fronting
on Second Avenue had been developed with a row of 4-story brick residential structures. Subsequent maps indicate
that all of these buildings had basements. These buildings stood on the lot until circa 1970, when a 30-story (with
basement) structure known as the “Newbury Apartments” was constructed on the lot. Sanborn maps show that the
plaza and garage adjacent to the building also have basements and that the building itself has two sub-basements. A
soil boring sample was taken from the western curb of Second Avenue directly east of the Newbury Apartments,
which showed that the streetbed in this area is underlain by approximately 12 feet of fill situated directly above
bedrock.

The excavation of the basements and sub-basements of the existing structure on Lot 22 would likely have generated
substantial disturbance well into the bedrock, as it is relatively shallow in this area. Therefore, there is little chance
that archaeological resources associated with the early and mid-19th century structures that were formerly situated in
the location of Ancillary Facility 2 could remain intact within the lot.

ENTRANCE 1:

Entrance 1 will be located on the eastern side of Second Avenue between East 83rd and East 84th Streets. The
entrance will require excavation within Block 1546, Lots 1, 49, and 50 between the eastern building line of Second
Avenue and a point approximately 40 feet east as well as a portion of the streetbed of East 84th Street between First
and Second Avenues. Soil borings taken within Block 1546 indicate that the majority of the block is covered by fill
that rests directly on top of the bedrock, which is located between 9 and 19 feet below the ground surface. The 1865
Viele map (Figure 3) shows that a small marsh-bordered stream formerly terminated in the southern end of the site
of Entrance 1. Topographic information from historic maps suggests that several feet of fill has been added near the
intersection of East 83rd Street and Second Avenue, reflecting the filling of this stream (see Table 1).

Block 1546, Lot 1

The 1867 Dripps map (Figure 6) is the first historic map to depict any structures within Lot 1, which was originally
made up of six historic lots. Dripps’ map shows that although those lots had been laid out, only three of them were
developed with structures. Interestingly, none of those structures fronted directly on Second Avenue. Instead, they
were erected in the rear of the historic lots. Therefore, the location of Entrance 1 is within the open front yards of
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these structures. Two of these structures are depicted on the 1879 Bromley atlas, which shows that the third lot had
been redeveloped. That map also depicts a building within one of the formerly vacant historic lots. This map is the
first to indicate the presence of fire hydrants within Second Avenue in this area, suggesting that water pipes (and
likely sewers) had been laid in Second Avenue by this time.

Additional development had occurred by the mid-1880s, as seen on the 1885 Robinson-Pidgeon atlas, which shows
that a Methodist Episcopal Church had been constructed on one of the historic lots within modern Lot 1. By the
publication of the 1891 Bromley atlas (Figure 7b), however, all of the lots fronting Second Avenue within Block
1847 had been redeveloped with brick structures that subsequent maps show were constructed with basements. The
location of Entrance 1 will be located entirely within the footprints of these buildings and will not include any of the
open rear yard areas that were located to the east.

These buildings stood on the site until circa 1977, when the building currently situated on the lot, the “Carmague
House,” was constructed. Sanborn maps show that this building is 30 stories and both the building and the adjacent
plaza have a basement and a sub-cellar with below-ground parking facilities. The excavation necessary to construct
the basement and sub-cellar in this lot would have generated significant disturbance to the original soil levels,
especially given the fact that bedrock is relatively shallow (approximately 11 to 12 feet below grade) near the
southern end of Block 1546. Therefore, the construction of Entrance 1 is not expected to impact any archaeological
resources within Lot 1.

Block 1546, Lot 49

The first historic map to depict any structures within Lot 49, which is located at 1616 Second Avenue (at the
southeast corner of East 84th Street and Second Avenue), is the 1885 Robinson-Pidgeon atlas. That map depicts the
building as a stone structure with a small open rear yard but does not present any other information about it.
Subsequent maps show that this building is the 5-story brick structure with a basement that continues to stand on the

site to this day.

Because this lot was not developed until after water and sewer lines were available in the area, there is a low
probability that historic period archaeological resources exist on Lot 49 which would be impacted by the
construction of Entrance 1.

Block 1546, Lot 50

The first historic map to depict any structures within Lot 50, which is located at 1614 Second Avenue, is the 1879
Bromley atlas. That map shows that the lot was developed but does not depict the building’s footprint. Subsequent
maps show that the lot was developed with a 5-story brick structure with a basement, likely the same one that had
been constructed by 1879. This structure continues to stand on the site to this day. Because this lot was not
developed until after water and sewer lines were available in the area, there is a low probability that historic period
archaeological resources exist on Lot 50 which would be impacted by the construction of Entrance 1.

East 84th Street between First and Second Avenues

The land now occupied by East 84th Street between First and Second Avenues is depicted on the 1865 Viele map
(Figure 3) as a level meadow that was uninterrupted by hills or streams. As seen in Table 1, some grading has
occurred in the vicinity of this streetbed since the mid-19th century and it appears that between 2 and 4 feet of earth
may have been removed. The 1836 Colton map (Figure 5) shows that the street had not yet been constructed
(although it had already been planned out) and a single structure had been erected along the southern side between
First and Second Avenues, outside of the APE. The Dripps map of 1851 is the first to depict the street as
constructed, although little development is seen along the street (outside of the APE) until Dripps’ 1867 map (Figure
6). Fire hydrants indicating the presence of water lines are first depicted on the 1879 Bromley atlas and it is likely
that sewer lines were available in the streetbed by that time as well.

The 1879 Bromley atlas depicts a portion of the structure at 312 East 84th Street, approximately 150 feet east of
Second Avenue, as projecting out into the streetbed. The map does not depict the complete footprint of the building,
although it shows that the portion that extended approximately 5 feet into the southern sidewalk of East 84th Street
was approximately 15 feet wide. It is possible that the projection of the structure into the streetbed is a cartographic
error, as the structure was built after East 84th Street was cut through the area and no other structures in the vicinity
are depicted as entering the surrounding streetbeds. It is not likely that the city would have permitted any structure
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to obstruct the active sidewalk. Even if the building did extend into the APE, it is not likely that shaft features were
constructed in the streetbed at this time as the building does not appear on the lot until water and sewer lines were
already available. In addition, multiple utility lines run under the streetbed in this area, including sewer, water,
electric, gas, and telecommunications lines. Therefore, it is unlikely that any archaeological resources associated
with the structure would have survived within the APE.

No other historic maps depict any structures within the path of the streetbed of East 84th Street between First and
Second Avenues. Because of the lack of development in this area until after the installation of water and sewer lines
as well as the amount of disturbance generated by the construction, paving, grading, and maintenance of the
streetbed as well as the installation of utilities within it, utility relocations within the streetbed of East 84rd Street
between First and Second Avenues are not expected to impact any intact archaeological resources dating to the
historic period.

STREETBEDS TO BE AFFECTED BY UTILITY RELOCATION:

East 82nd Street between First and Second Avenues

As seen on the 1865 Viele map (Figure 3), a small marsh-bordered stream formerly ran through the streetbed of East
82nd Street in the vicinity of First Avenue. The stream was located at a lower elevation than the surrounding land
and was filled in at some point after 1850 (see Table 1). East 82nd was constructed by 1867, and the Dripps map of
that year (Figure 6) is the first to depict any development fronting the road. Water (and likely sewer) lines were
present in the street by 1879, as seen on the Bromley atlas of that year.

No historic maps depict any structures within the path of the streetbed of East 82nd Street. Multiple utility lines run
under the streetbed in this area, which include water, electric, gas, and telecommunications lines. Minimal work is
proposed for this streetbed, including a single electric line to connect to an existing electrical vault within the street’s
southern curb. Because of the lack of development in this area, utility relocations within the streetbed of East 82nd
Street between First and Second Avenues are not expected to impact any intact archaeological resources dating to
the historic period.

East 83rd Street between First and Third Avenues

The 1865 Viele map (Figure 3) shows that the same stream that was present in the East 82nd Street portion of the
APE also entered the streetbed of East 83rd Street near its intersection with Second Avenue. In addition, hills were
present near the street’s intersections with First and Third Avenues. As seen on Table 1, since the mid-19th century,
some fill has been added to the streetbed east of Second Avenue (where the former stream was filled in) although
the elevation of the land near Third Avenue has changed little since that time. The street was constructed by 1851,
as seen on the Dripps map of that year. Fire hydrants indicating the presence of water lines are first depicted on the
1879 Bromley atlas and it is likely that sewer lines were available in the streetbed by that time as well.

No historic maps depict any structures within the path of the streetbed of East 83nd Street between First and Third
Avenues. The 1811 Bridges map (Figure 4) shows that a portion of an historic road formerly entered the APE near
the intersection of East 83rd Street and Third Avenue. This road is not depicted on any other maps. Multiple utility
lines run under the streetbed in this area, which include sewer, water, electric, gas, and telecommunications lines.
Because of the superficial nature of historic roads, it is likely that the original road surface was destroyed by the
subsequent construction of East 83rd Street. As mentioned previously, one soil boring identified layers of fill, silty
clay, and silty sand over the bedrock on the southern side of East 83rd Street east of Second Avenue while 4 other
borings from various locations in the streetbed (both east and west of Second Avenue) show nothing but fill between
the ground surface and bedrock.

Because of the lack of development in this area as well as the amount of disturbance generated by the construction,
paving, grading, and maintenance of the streetbed as well as the installation of utilities within it, utility relocations
within the streetbed of East 83rd Street between First and Third Avenues are not expected to impact any intact
archaeological resources dating to the historic period.

East 86th Street between Second and Third Avenues

Viele’s 1864 map (Figure 3) depicts a stream within the streetbed of East 86th Street near Second Avenue. The
terminus of the stream was within Block 1532, between East 86th and East 87th Streets just west of Second Avenue.
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The Viele map also shows that multiple hills were present in the area, several of which interrupted the streetbed of
East 86th Street near Second and Third Avenues.

The 1811 Bridges map (Figure 4) depicts a structure belonging to “W. Waldron” in the path of East 86th Street just
west of Second Avenue. The building was situated at the intersection of two historic roads, one that lead northwest
to other Waldron properties, and another which led to the Hell Gate or Horn’s Hook ferry, on the shore of the East
River at the foot of East 86th Street. The Waldron family had been granted a large farm in the area, and the 1811
map shows numerous homes owned by various family members in the vicinity of East 86th Street and Second
Avenue, this included the Hopper estate, as Yelles Hopper was married to one of Waldron’s daughters (Stokes
1968). The structure that is located in the APE was later granted to Cornelia Waldron (Tuttle 1877) and is listed on
numerous 19th century maps as the property of “the heirs of William Waldron.”

The route of East 86th Street had been laid out by the Street Commissioners circa 1811, however, it was not until
1827 that the City’s Common Council actually ordered it to be constructed. East 86th Street was built long before
many of the other streets in the area in part to replace the narrow, winding road to the Hell Gate Ferry, which was
nearly impassible in inclement weather (Minutes of the Common Council 1784-1831 XV1: 433). The construction of
the road was approved, despite the objection of David Waldron and his sisters, who did not want the new public

road cutting through their properties (ibid).

During the road’s construction, it was necessary to level the large hill that was formerly located near the intersection
of East 86th Street and Third Avenue. This appears to have been the same hill depicted within the streetbed of East
86th Street within the APE near Third Avenue on Bridges’ 1811 map as well as Viele’s map depicting the original
topography of Manhattan (Figures 3 and 4). In 1829, 20 to 25 convicts being held on nearby Blackwell’s Island
were sent to provide the labor (ibid: 135). The 1836 Colton map (Figure 5) reflects the leveling of the hill and the
construction of East 86th Street between the East River and Eighth Avenue. However, the stream that ran to the east
of the hill, near Second Avenue, is still depicted on the 1836 map, suggesting that the eastern end of the block may
not have experienced as much landscape modification as the western portion at this time.

The 1836 map also shows that the construction of East 86th Street resulted in the removal of the former Waldron
home. No subsequent maps depict any structures within the streetbed.' The 1865 Viele map is the first to depict
sewers within the streetbed in this area and water lines were installed around the same time, as indicated by the
presence of fire hydrants on the 1879 Bromley atlas. A steam boiler was depicted within the streetbed on the 1896
Sanborn maps at the northeast corner of Third Avenue and East 86th Street adjacent to a hotel at 1535 Third
Avenue. Additional boilers were present in front of the “Yorkville Casino” (at 212 East 86th Street); one was
depicted in 1911 and two more had been added by 1939. Again, these boilers appear to have bene entirely contained
within the sidewalks. Current utility maps show the presence of multiple utility lines within the streetbed including
sewer, water, electric, gas, and telecommunications lines.

Two soil borings taken near intersection of East 86th Street and Second Avenue show that there are no natural soils
present in the area and that bedrock is very shallow. One of the borings, located at the southwest corner of East 86th
Street and Second Avenue within 20 to 30 feet of the location of the former home, indicates the presence of 8 feet of
fill directly over the bedrock. Another boring, originally included in the 2003 Phase 1A study, located on the
western side of Second Avenue between East 86th and East 87th Streets, was aborted because of the shallow depth
of the bedrock. As seen in Table 1, the elevations for this stretch of East 86th Street have changed very little since
1850. It is unclear when the fill was placed here although it is likely that it dates to circa 1829, around the time
when the adjacent hill was leveled.

Despite the presence of a historic structure formerly located within this portion of the APE, the streetbed of East
86th Street between Second and Third Avenues has been greatly disturbed. Early 19th century landscape
modification resulted in the removal of hills and the filling in of a stream that formerly ran near the APE. The
elevations in the area have remained relatively unchanged since the mid-19th century, and therefore the late 19th
and 20th century development in the area, including the paving and grading the streetbed as well as the installation
of utilities, would have disturbed historic soil levels rather than fill placed at a later date. It is not likely that

! Current Sanborn maps show that a ticket booth for a movie theatre extends onto the southern sidewalk of East 86th
Street but this structure does not have a basement.
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Chapter 4: Historic Period Resources

archaeological resources relating to the former Waldron home could have survived within the APE after the
construction of East 86th Street, the landscape modifications that took place in the first half of the 19th century, and
utility installations during the late 19th and 20th centuries. Therefore, the proposed utility installations in the
streetbed of East 86th Street between Second and Third Avenues are not expected to impact significant
archaeological resources dating to the historic period.

East 87th Street between Second and Third Avenues

Early maps including the 1811 Bridges (Figure 4), 1836 Colton (Figure 5), and 1865 Viele (Figure 3) maps all show
that the same stream that entered the APE at 86th Street also ran through the APE at 87th Street. This stream was
surrounded by more elevated ground and likely ran through a ditch or ravine. Additional hills interrupted the
streetbed near its intersections with Second and Third Avenues. The 1811 map also shows that one of the historic
roads that also crossed East 86th Street within the APE traveled through East 87th Street as well, connecting the
home of D. Waldron with the aforementioned William Waldron home.

East 87th Street is first depicted as fully constructed on the 1851 Dripps map, which also shows three structures
constructed along, but not within, the streetbed. Dripps’ 1867 map (Figure 6) shows that development had increased
in the area, although most of it was clustered on the western side of the block, near Third Avenue. Water (and likely
sewer) lines were present in the street by 1879, as seen on the Bromley atlas of that year.

No historic maps depict any structures within the path of the streetbed of East 87th Street between Second and Third
Avenues. Multiple utility lines run under the streetbed in this area including water, electric, gas, and
telecommunications lines. Because of the lack of development in this area, utility relocations within the streetbed of
East 87th Street between Second and Third Avenues are not expected to impact any intact archaeological resources
dating to the historic period.
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Chapter 5: Conclusions and Recommendations

A. APE SENSITIVITY

As part of the background research for this Phase 1A Archaeological Documentary Study, various primary and
secondary resources were analyzed, including historic maps and atlases, historic photographs and lithographs,
newspaper articles, and local histories. The information provided by these sources was analyzed to reach the
following conclusions.

PRECONTACT SENSITIVITY ASSESSMENT

The precontact sensitivity of project sites in New York City is generally evaluated by the presence of level slopes,
water courses, well-drained soils, and close proximity to previously identified precontact archaeological sites.
Historic maps suggest that portions of the 72nd Street and 86th Street Station APE may have at one time been
attractive to Native Americans as locations for habitation sites or resource exploitation. However, there have been
many episodes of landscape modification and disturbance to these areas associated with the transformation of the
Upper East Side from a hilly, undeveloped wilderness into highly developed urban neighborhood. Soil borings
show that nearly the entire APE is composed of fill located directly over bedrock and there are no intact soil levels
present. Therefore, the APE for both the 72nd and 86th Street Stations is determined to have low sensitivity for
precontact period archaeological resources.

HISTORIC SENSITIVITY ASSESSMENT

All of the proposed excavation within blocks adjacent to Second Avenue is located within areas that have already
been disturbed by the excavation of buildings with basements. Some of these areas were occupied by historic
structures during the late 19th and early 20th centuries. However, the locations of the entrances and ancillaries are
all situated within the footprints of structures and none included any portions of former open rear yards. In addition,
many areas were not developed for residential use until around the same time that historic atlases suggest water and
sewer networks were installed. Therefore, it is not likely that any of these historic properties would have included
shaft features such as privies, cisterns, or wells.

A search of historic maps shows that only two structures were ever situated completely or partially within the lines
of the streetbeds that run east and west of Second Avenue between East 69th and East 73rd and East 82nd Street and
East 87th Streets. A small portion of a late 19th century structure appears to have entered the southern sidewalk of
East 84th Street between First and Second Avenues. However, this structure appears to have been constructed after
the installation of water and sewer lines within East 84th Street and does not appear to have remained in that
location for a substantial period of time. Therefore, it is not likely that archaeological resources associated with this
structure remain within the APE at this location. In addition, a structure belonging to William Waldron and his heirs
was formerly located within the streetbed of East 86th Street immediately west of Second Avenue. However, the
documentary record and recent soil borings suggest that this area is highly disturbed and therefore it is not likely that
archaeological resources related to the former structure remain intact in this area.

Because of the lack of development in the area until the late 19th century, the extent of the landscape alterations that
are visible in the cartographic record and in soil borings, and the substantial disturbance generated by the
construction, paving, and grading of the APE streetbeds as well as the installation of utilities within them, it is not
likely that undisturbed archaeological resources dating to the historic period remain present within the APE for
either the 72nd or 86th Street Stations. Therefore, the APE is determined to have low sensitivity for archaeological
resources dating to the historic period.
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Chapter 5: Conclusions and Recommendations

B. RECOMMENDATIONS

The APE has low sensitivity for both precontact and historic period archaeological resources. Therefore, no
additional archaeological research or investigation is recommended. However, if project plans change so that
additional areas are added to the APE, they should be reviewed by an archaeologist in accordance with the Second
Avenue Subway project’s PA to determine if archaeological resources could be impacted.

19



References

AKRF, Inc.

2004 Second Avenue Subway Final Environmental Impact Statement and Final Section 4(f) and 6(f)
Evaluation. Prepared for MTA NYCT.

2007a Preliminary Disturbance Assessment Memorandum: Second Avenue Subway: Revised 72nd Street
Entrance Design: East 72nd Street, east of Second Avenue, New York, New York, December,
2007. Prepared for MTA-NYCT.

2007b Preliminary Disturbance Assessment Memorandum. Second Avenue Subway: Revised 86th Street
Entrance Design: East 86th Street, east of Second Avenue, New York, New York, December, 2007.
Prepared for MTA-NYCT.

2009 Supplemental Environmental Assessment to the Second Avenue Subway Final Environmental

Impact Statement: 72nd and 86th Street Station Entrance Alternatives. Prepared for MTA NYCT.

Bolton, Reginald P.
1922 “Indian Paths in the Great Metropolis.” In, Indian Notes and Monographs, edited by F.W. Hidge.
New York: Museum of the American Indian Heye Foundation.

Bridges, William
1811 Map of the city of New York and island of Manhattan, as laid out by the commissioners appointed
by the legislature, April 3d, 1807. New York: unknown.

“The British Headquarters Map”
Ca. 1782 New York: Unknown.

Bromley, G.W. and Company

1879 Atlas of the City of New York, Complete in One Volume. New York: George W. Bromley and E.
Robinson.
1891 Atlas of the City of New York, Manhattan Island, From Actual Surveys and Olfficial Plans.

Philadelphia: G.W. Bromley & Co.

Burrows, Edwin G. and Mike Wallace

1999 Gotham: A History of New York City to 1808. New York: Oxford University Press.
Colton, J.H.
1836 Topographical Map of the City and County of New York and the Adjacent Country. New York:

J.H. Colton and Co.

The Common Council of the City of New York

1905 Minutes of the Common Council of the City of New York 1674-1776. In Eight Volumes. New
York: Dodd, Mead and Company published under the authority of the City of New York.
1917 Minutes of the Common Council of the City of New York 1784-1831. In Nineteen Volumes. New

York: The City of New York.

Dripps, Matthew

1852 Map of the City of New York Extending Northward to Fiftieth St Surveyed and Drawn by John F.
Harrison. New York: M. Dripps.

1867 Plan of New York City from the Battery to Spuyten Duyvil Creek. New York: Matthew Dripps.

Hayward, George

1850 Profile of the twelve avenues in the city of New York from 24th to 161st Sts., showing the

elevations at the streets. Compiled for D.T. Valentine’s Manual.

20



Second Avenue Subway: 72nd and 86th Street Stations—Supplemental Archaeological Assessment

Historical Perspectives, Inc.

2003a Second Avenue Subway Phase 14 Archaeological Assessment. Prepared for: Allee King Rosen
and Fleming, Inc. New York, New York.

2003b Second Avenue Subway Phase 14 Archaeological Assessment Supplemental Analysis of Boring
Logs. Prepared for: Allee King Rosen and Fleming, Inc. New York, New York.

New York Times

3/7/1887 “In Their New Chapel,” p. 8.

Randel, John

1819-20 “The Randel Farm Map.” Published in The Iconography of Manhattan Island. 1.N.P. Stokes,
1968.

Robinson, E. and R.H. Pidgeon

1885 Robinson’s Atlas of the City of New York, 1883-1888. New York: E. Robinson.

Sanborn Map Company

1892 Insurance Maps of the City of New York. New York: Sanborn-Perris Map Co.

1896 Insurance Maps of the City of New York. New York: Sanborn-Perris Map Co.

1907 Insurance Maps of the City of New York. New York: Sanborn-Perris Map Co.

1911 Insurance Maps of the City of New York. New York: Sanborn-Perris Map Co.

1939 Insurance Maps of the City of New York. New York: Sanborn Map Co.

1951 Insurance Maps of the City of New York. New York: Sanborn Map Co.

2007 Insurance Maps of the City of New York. New York: Sanborn Map Co.

Sperr, Percy L.
1941 “East 72nd Street north from Second Ave.” In the New York Public Library digital collection,
image ID #714359F.

Stokes, I.N. Phelps.
1968 (reprint)  The Iconography of Manhattan Island, 1498-1909 Volumes I-VI. New York: Robert Dodd.

Tuttle, H. Croswell

1877 “Map of Two Tracts of Land belonging to the Estate of William Rhinelander,” included in:
Abstracts of Farm Titles in the City of New York: Between 39th and 75th Streets, East of the
Common Lands;, With Maps. New York: The Spectator Company. Accessed through
www.historicmapworks.com.

United States Geological Survey

1979 USGS Digital Raster Graphic (DRG) Quadrangle: Central Park.

Viele, Egbert Ludovicus

1865 Sanitary & Topographical Map of the City and Island of New York. New York: Ferd. Mayer &
Co.

21



B




5.5.09

y f u“.:

Mt Sonal 8

A ospitatl
4

Hoydgn - A
. Plamatansps;
e Ariengandusium
: ] j:)t-hs.wry

Mf:t'op':r!;{ 4 _ Y W /L £ 4
g, ‘; 1

R

AR S

o

4"““""«‘»“}

N APE

SECOND AVENUE SUBWAY -« 72nd and 86th Street Stations

P # “._ 7 Al H
. @ Sy Ap S M Ss
e Tl Tt T s6th Street Station b

j LS . ‘:t:i ” F ! el :‘ 3

" gl 72nd Street Station | 4

u Street Statio

P

A
-

¥ F aygrounds —

Mm/«"_;ghl

N

..h. )

']

APE Location

USGS Map: Central Park Quadrangle
Figure 1



L}

= =3 =3




A_ = o
"3V LSHI4 S
¢ Pre Lige. SR i == ” M
Al BT : 1ir"
3 4 & [
(12 T ik ol {11
& _
LI, = ®_| i 1 | n
“.q@s.w Mno@ﬁ& N - -
RS - } ]
Myjw anoa by e L H b m%l\..
= s | Iis
k| d L =S F H i
gl §e o|| ko 3 e
I “J o k\l* g “—n
vt i -
43 .r.._rm N nu»vi%ﬂn lllu
£8:7]) W ; y i H
Pt 4 B a1 (.
2 i s
o : |
{ O o | Ll
. 7 ] e
@ ” [ IJ iy &
M = ke B
1 @ 4
| 5 A B e RS
.-m_ fay = 2 W 2] u ¥
.‘ : ses .\% |5 - u
M EEEs N H
T R ]
Nanne
N = /M///,////,, NN
par: “ 7 L H
sm.ﬁ.w,..\ m_-mn . B
: AT il= e
e T i M
e o= e .
R @ ﬂl -
pre} Y
.oa.n. 3 M sz m wbr
I R 3 3
e Bl .23 129
A = - & ot
) = i W] .
— ] 2 M LEERS f A wm. A K=
x L i ® | 5 Yow
P z, b= @ - i M
I H < | y i h @ S
S E x| (Bl 5| =
ZERE I e |% fa Irlgu. &
= o] : @ ol <
o 1" > o o) 3§
: . Ty Ml S
FEE q 2 "] Filld b w =
- || 1 el RN R
H WM« : | & mr o Ll <<
& : > 83} | §] Jf |85 0B
I = zp1a J 7 .| [ # S
- ~ - r
v = h =
| u._ m -] oY 1 0 _m.“_ .m...
| § _ vl << Q@
— 2L e ] :
- A RN o - g, Wil _.I._

60°0Z'F

Figure 2a

Sanborn Map, 2007

APE Boundaries of the 72nd Street Station

Archaeological Sensitivity

Station Box
SECOND AVENUE SUBWAY ¢+ 72nd and 86th Street Stations

el |
L



i e s oo asnil o o G s cm S v B e S v B s B e e T A B B




Figure 2b

Sanborn Map, 2007

APE Boundaries of the 86th Street Station

3AV QHIHL

|

60°0T¥

T g =
i "3AV LSHid g H %
S a—— — S G e .
un_tnt | »]~ - .hnqwmma N
M lnll@ Ll a
5 -lA WJ‘ —3
- AL TN
~ |E iy I -
~® = e ® =Y “
N |ar S ! o
N z m-.e = "%l §H
v« | «He~ 4! b
B~ & .F_.Ln, AL ﬂ_m 4
o [« - &} “
_.m h~ m [ = = ._,»m i
L " gn ' G Rk ¥
Feo & e o K .“”I-.
LEY W -~ o - & L
R-® » [(E° - ] & -~ # w
o & ] . 4 o " ﬁ.mmw_. T =
--lﬂw _I Yro= ™ ..__.w ad %
X= [ bl ik 5
o a..n.l.l‘u iﬂi” 0o - s ® Wy g
] ) ENEA A RIS :
b ..1«_ ntu H v b3 s @ 9
5 ptiaum 1 < | :
- 3 CALE £ i B
&5
.. I8 lp Sl p
s - @ i
.,.I bl - I ]a \.\I.
AMWA/ Ry S /W N
R R y
AAINMIIMIIMIMMnaaaae ‘
R \ N N W N .
A ;;EIHIH DIIHTITI ETI:mIN 3
Ium_vvr.. R R RAN h,-,//lyur SRR :/.Fw/w,urv»\.wb!/, RO SO |
e U e [
o w.m
) mﬂ o, B o N
¥ —
3 7z -
3 vy ) B 1
TMIN
¥ 5o i
SR R
o e Im N
.- a ,Lﬁlwm . §
3 _.m“ Yo = n..M WM%
2 - § v _ 4 Ly )b ol M hE <
oS E n a m e z -3 .W' =
S ST L e e 8l 5
PN & S 13 2
W .-
Y -\.\.\\WM Qo
he'e @ o u 1m ML..
\....\...Q ”» F.h m
T 7 S
[Fd [~
e L 8
o
R g T 2
L mu.u IM ll’.\ :

Archaeological Sensitivity
Station Box

sy
| M

SECOND AVENUE SUBWAY +« 72nd and 86th Street Stations



e Reew Eoen E

C — C




L)

0 1000 2000 FEET
1 APE [ o ]
SCALE

Portion of APE Previously Analyzed for
Archaeological Sensitivity

__ . Station Box

Tt raphical M f the City of New York.
E. Viele,1865

SECOND AVENUE SUBWAY -« 72nd and 86th Street Stations Figure 3



Y

B

)

—




| —

. s—

0 1000 FEET
— o v s o tcons
SCALE

P72 Portion of APE Previously Analyzed for
Archaeological Sensitivity

|1 Station Box

“The Commissioners’ Plan.”
W. Bridges, 1811

SECOND AVENUE SUBWAY - 72nd and 86th Street Stations Figure 4




L - L L L L Lo b 0= == == e e—




4.29.09

SRR B IEET A

 STHRDAVE.

Entrance 2/ pwr" =
‘mi A3 Ancitiary 2 ® I\

/ M;m;;; \}
-.'.-{ BCAN

gy .‘

il {fie
Lt!ﬂrfsfl‘?ﬁff"?

1 --Wl

B
e

A P
E.72ND$T
()

5
A
i

AT 3
2l S bnt, 1-_‘-. ‘.p.

i Enfram.-e! et E.famsr L,‘f’ﬂ

72nd treel smno

i

T

hical M

SECOND AVENUE SUBWAY -« 72nd and 86th Street Stations

[_...__—l APE

Amhaealogrcal Sensitivity

=4 [ Station Box

<q 0 1000 FEET

[ | 1 1 | ]
SCALE

f the City an

f New York

J.H. Colton, 1836
Figure 5



- - - Y - -
’ 1




4.21.09

i ST f:
Voo eyl ""—F F'mmr (B
| &_fﬂnmul)m: ‘2 =

|
{

L

feha dac? af

Meren]

Hor Ve

i
>
<
¥
[

ol aeidion Fert,

w

15
L£RATIEIGHTN 57, >
ST <

SOGARFE ] 'al
[0}

| Hitrdlzridicer g7 -

THIRD.AVE

Fhedarde B ioee

‘ Lor, of l‘-n- ke

1 APE

Portion of APE Previously Analyzed for
Archaeological Sensitivity

__ . Station Box

SECOND AVENUE SUBWAY « 72nd and 86th Street Stations

2000 FEET

1000
1 1 1 ]
SCALE

Plan of New York City

M. Dripps, 1867
Figure 6



lllllllll
| N —— — e [ — P— et




**;

gy

E )
A

T

i

.j___ S 8p

HﬂgL§51':”
Fiel

§y

‘lﬁi;a

b

i

Rt

E.74
e

?;;-;

e

s

{55

Lietady

] T O REl . B o

Hir <1 lay 235 o

L

74

WSRGHERT)

- i -;'

Ficg

ekl

o -
7 AL

i

500 FEET
York

1891

Figure 7a

e |

HO4 INOKL

-2am SR |

QH0V EHL _;, t

cas - ‘IAV QHIHE —ygs

fN
showing 72nd Street Station

P ——————

Ci
GW Bromiley,

e

TR S D). T S

At

SCALE

Archaeological Sensitivity

Station Box

SECOND AVENUE SUBWAY -« 72nd and 86th Street Stations

EZ4 Portion of APE Previously Analyzed for

b AFE

ey
| SE— 1



il el el el




500 FEET

—-m><_,.._“___.l.!

[ AP

SCALE

Portion of APE Previously Analyzed for
Archaeological Sensitivity
Station Box

e —
| K-

Ne

showing 86th Street Station

f

Atlas of th

Figure 7b

GW Bromley, 1891

SECOND AVENUE SUBWAY -« 72nd and 86th Street Stations



,,,,,
—- — — e —_— —t

sl S e Bl Bl e e Bl Tl S|




 AppendixA:
Soil Boring Logs for the 72nd Street Station |
Provided by MTA NYCT

5________!_\_’9!«‘9-'Q@l}i_éeﬁﬁgﬁ_@f@tef?__zﬁéfki_f?___t!?ff_é!__’_f?ﬁ@}ff__lzef%ﬁ_éﬁgly_?{ed_’ze_f:%________i



C L y - p . - .




. 09 A0f 0 LOf
8%_”_%@5 z§ 1HO34 ﬁncaom«..w_z._owouo T RIS

OL 04 +95U @ WIS i NYLIVHNVA 40 HENOKOR NOLLOMHLSNG) WLIYO
NYld NOLLYOOT ONKOR dmiy« Sevimngwa AYVMENS 3NN3IAY  ANOD3S bl s 2 o¢

SEHO 48 e P

SHEHIO 4 SONMOB HOJ SEHIO A8 SOMI0E g sl 008 W OF -
..EBq_ﬂS_sace Rt B SOMOB YHO ~ 3N B ) L0020 SONEOR WHO - WY OV
e e

_ — | | - | ' , I
T* . i - ﬂ _ I —— _ﬁet ._ﬁa 7 ! |
| | g | :o_n.* [ H| f A A ﬂ
1 | | | aE | I r
e | g -
_ [ _.@. | _ ﬂ - _ ﬁ ” ﬂ
9 |_ T - _ .@ 1919 7 | . v-g98 _ H _
| | R | gl - e | A N
_ “ , ﬁ iz | _ _ i.\\‘. B | é. | _
| 169581 ! ! ; , ! | ,
F | ] o
| | . | |
_ 7 g | | __ kon w20ize m | |
| | .\& | |
M |n .“Mn ||~=*|.E.I ! o u%» ird n‘..mﬂ_l.ﬁ.n|.ﬂ__\f Sz_ | ez * _ N ||I_=_-\.m€\.w1, * 1-191 Tﬁ. 191
S \ ) -2 ™ 2198
@ —————— s —— ~ — X - I A / . 5 i YN
94— * S e N .
i -y iy -
MH .......... I.‘.T ............... e e . e — e —— —_— s — - — ] I e — B ——— e e — - — - — - ] a
+nﬂ,.. AV ONOD3S bkl il 1198 m
& * +
e I B T A s T et
(=] = | (401 9-698 {
| vioea | _ —eR8 052 o 1890 > B .G; m &
| , *\ f m B u , __.mﬁ o | wwece ngp-2 e
| | | I m £-631 - L _ | [
L RN ] ol BN |
[— _L _ = m | | | =z o _
: B S I [ | = | 2 i |
[ i [ = f T T el G F = ,
| _k _ - | m L : = | A.mcn.f_ 4 7
[ _ | i ] | —
| | | , _ |
T o S ) | |

T8 LNNd 223D

uBpg's @bl HO0\PUZL-F T\ 11 200808\ 17

TTonLvo

TTO03NIIMD

T 303WIIMI NIVE

T onEIvg
T RIvg

0az/L/l

0% 3UNOH 3N HOLVW

Wd 8T

T3N3

=

 F031J38¥00

ToaLvg

ST ONINIIHIS) S saa 140 A 101 B, =
TN ]

ez




09 E_.E o 10092-0) 09 0 0 0%
e —————

00+ELH @ VIS puoses 140434 V1VA TVIINHOAL03D AN NS
OL 06+¥9ik @ VIS & e NYLYHIVA 40 HDNOUOR NOUDTHISNO VI
v
NYIld NOWYOOT DNHO8 MUV« SRV ERINDING AVYMENS 3INN3IAVY aNQO3sS HELIOZ 24M, SHURA[24) bia-oe) S8 Y 02 G
TEM NS0 ol KRB0 M SON0E
BEHIO 48 SONMOA 10 SEHO 4 08 . bis-me) S0 W 02 @
.Egiﬁooé Eamh SONNOR YHO - I O () L00C-D00R) SONMROB WHO - Y ONE
S e
_ |.w, .vAE:v....%.. J ‘/ s | _ r i _

| Lo | I
| | 4 | —
5 i ._;‘\{, (b20iz| - _ A, ) “ _ |

[
. — | 1#l] |
| — [E ] L el

i ﬁ‘\‘ —J | ueGiog

|
|
|
|
|
L

ER
|

® | I e
| 2ot | h L | 14 h “ |
i | 1SS! | ” _ | [ |
| 519 | ﬁ “
| ".‘ e | m.ﬂ.n _ 1 _ ﬁ _ ﬁ
_ , . p . _ =] | _ m _ |
o | ) = o o | | f ,
wzas| e z-218 v “’g i - ‘Ea:\% s ||_ . sl T T I
| < D B A * by ; + ey o e | 2
u.lmH —RE——— e e . o — — _— aQ
o w2QI25! Vn
Bz 648 2
| — i N — O R ——— I A . i S s o v L
ag wsom 1 L S & SR LB T b
o) r-ig Wa
83 - o v-28 =
, % - 5 - war - ¢ &
o s k fas .&. b . whon L5 @ sz wile L 4 e
° T = g

i
£

is pag2
—
j
|
]
|
|
1S puzL
|
|
|
|
15 451
|

T %8 LN ¥I3HD

R’y ®OLNHOD\PUZLp I\ 0o 17

TTonivo

TTT O OINIIMD

© HO3¥I3HD NIVE

- m3pve
#31v0

weez/ssel

[

ey
TT03AE3A

L

T 1031938400

S DNINIIHIE S ARO[
©avo
Tt 3w

L e §




IShee1:4°f4

BORING LOG

- SECOND AVENUE SUBWAY
: "PROJECT

BORING STATION: 116197.26

PROJECT NO. CM1188

BORING NO. B69-2A
—OFFSET: -73.69

T COORDINATES:

G. SURFEL. 158.91

NORTH: 218782.6283

DATUM : NYCT

EAST: 995409.3743

FINAL BORING DEPTH (FT) 92.5

GROUND WATER READINGS

- |SAMPLER: 2" O.D. Split Spoon s i
SAMPLER HAMMER: 140 Ib. Automatic -

"| BORING CO: Jersey Boring and Drilling., Inc

FOREMAN: P_ Lynch

DATE TIME

DEPTH

SIN STAB. TIME

CASING SIZE: 3' to 17"

ENGINEER: R

CASING HAMMER: SPUN

DATE START: 8/25/04

DATE END: 8/26/04

ROCK CORE: NQ -

IEWED BY: C Snee DATE: 8/21/04

’

CASING (BPF) OR
CORING (MIN/FT)
SAMPLE DEPTH (FT)
BLOWS / 6 INCH
PEN/REC: SOIL (IN/IN)
ROCK (FT/FT)

DEPTH (FT)
SAMPLE / CORE NO.

.| NvALUE (BRF)

TOTAL CORE REC (%)

ROCK CORE RQD (%) 2

. SAMPLE DESCRIPTION
BURMISTER (USCS / NYC BLDG CODE)
CLASSIFICATIONS

FIELD TEST DATA

STRATIGRAPHY

STRATA SYMBOL
NOTES

INSITU PROPERTIES
NUMBER OF

FRACTURES

HARDNESS |WEATHERING| PER FOOT

see below
for values

see below for
values

see below for
values

NUMBER

1234511234

12348

P
=

* 82.1-83.4': Cross-folistion joinfracture, rough
to smooth, vertical, slightly to moderately
weathered, chloritized, clay filled (up to %"
thick}.

(111
[INAEN

20

82.1°-83.8"; Fracture zone, rough 4o smooth,
sub-horizontal to vertical, slightly to moderately
weathered, chioritized to day filled cross- . .
foliationNoliation inints

ji es. . .
84.8'-85.2": Conjugale, cross-foliation
JointsAractures, rough to smooth, sub-horizontal
1o vertical, moderately weathered, chloritized,
clay coated.

85.5'-86.5": Fracture zone, rough to smooth,
sub-horizontal to sub-vertical, slightly to
moderalely weathered, chioritized, epidote,
crystallization cross-foliation/foliation
Jointsfiractures; pitted texture,

87.7-87.9": Slighlly pitted texture.

87.1, 87.4" and'87.5": Foliation joints/fractures,

weathered, chiorilized, slickensided.

€10: Similar to Schist in C6, except slightly
convoluted foliation.
87.5'-88.8" Similar to brecciated Schist in C9.

. 88.2'-88.8" Fraclure zone, conjugate, rough to

. smooth, sub-vertical to moderalely dipping,
slightly weathered, chioritized, caicified,
slickensided cross-foliation joints/fractures.
89.7°, and 90.2': Cross-foliation jointaffractures,

- rough 16 smooth, moderately dipping, slightly
weathered, chioritized.
91.3-92.5"; Cross-foliation jointsifractures,
smooth, sub-vertical lo verticai, slightly
weathered, rough, undulaling, chlonitized,
talcified, slickensided (up to %" thick myloniie -
infill.

smooth, horizontal fo sub-horizontal, slightly ~

-

T
i

GRANULAR SOILS ~COHESIVE SOILS

ROCK CORE CHARACTERISTICS

_JOINT/FRACTURE CHARACTERISTICS

BPF  CONSISTENCY
<2 Very Soft
24  Soft
4-8  Med Stiff
8-15  Suff
15-30 Very Stiff
>30  Hard

BPF DENSITY
04  Very Loose
4-10 Loose
10-30 Medium Dense
*30-50 Dense -
>50 Very Dense

HARDNESS
Very Soft
Medium

' Med Hard
Hard
Very Hard

DD W -

WEATHERING
Complete
Severe
Moderate
Slight
Fresh

Mo
(2)1-2

(3. SRR

NO.PERFT

(3) 3-10
{4) 1120

2%1",
3
310
>10'

SPACING/THICKNESS
<2  Very close/Very Thin
Close/Thin
Mod Close/Mod Thick
Wide/Thick
Very Wide/Very Thick

ANGLE ATTITUDE
Horizonlal
Sub-Horizontal
Mod Dipping
Sub-Vertical
Vertical

6) Core barrel blocked.

7) RQD afiected by sub-vertical joints/fraciures between 81.0' and 83.5",
8) Packer testing performed in bedrock in 10" intervals approximately between the depths of 30.9" and 89.8'
9) Bottom of berehole at 92.5'; borehole left open for ATV to be performed at a future date.

5) 39'44', 47°-50.5', end'52-53.5"; Core fraclured also, incipient and healed fractures: no fractures per fool recorded.

after coring was completed. - *

BORING NO. B69-2A




BORING LOG | sheet: 101 4

DMJMBHARRIS sARLP 1 EORING NO. B69-3
s vomry. ks BORING STATION: 1161+85.19 OFFSET: 4.00
s SECOND AVENUE SUBWAY PROJECT NO. CM 1188 COORDINATES:
PROJECT G.SURF EL 158.81 NORTH: 218734.4203
DATUM : NYCT EAST: 995471.4794
el FINAL BORING DEPTH (FT) 112.6
SAMPLER: 2* 0.D. Split Spoon BORING CO: Jersey Boring and Drilling Co., Inc GROUND WATER READINGS
SAMPLER HAMMER: 140 |b Safety Hammer FOREMAN: P_ Lynch DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" ENGINEER: D, Persaud Note 1
CASING HAMMER: N/A DATE START: 04/02/04 DATE END: 04/06/04
ROCK CORE: NQ REVIEWED BY: M.A. Ponti, JTDATE: 05/13/04
i 3 T F INSITU PROPERTIES
g| E £ |Z|E NUMBER OF
5F = = = £ s § = 2 5 FRACTURES
o= (n:) E ti’ E 5"_ x g SAMPLE DESCRIPTION o E HARDNESS |WEATHERING | PERFOOT
£ 15| © u - ] £ z ¥l BURMISTER (USCS / NYC BLDG CODE) g 2
Llsol w w ~ |l w Gk |o|8|w CLASSIFICATIONS - © see below for | see below for | see below | o
E 2z g T g 3 ;; 2| = = 5 1= @] values values for values | i
ne| = = o § 5] =184 = =
2135/ 3| 3 |2|z| &2 |o|8|® E1 B |Blizses|i2sasfizael3
) S58 FiLL : T 7
13 PAVEMENT THICKNESS: 6" Concrete 0 " I
Hand augered to a depth of € feel prior tc 2
. boring. 3 -
5 e
7 Top 6": Brown, fine 1o coarse SAND, some i
81 | 665 | s || om 0| Gravel, some Silt, trace Mica {SM/ 11-65) s, |PECROCK !
7 Bot 3": Gray, Fragments of quartz-mica ot 4| a
i S1A| 656.8 SCHIST, some slightly micaceous fine o coarse |~ ]
Sand, trace Silt (GP / 6-65). ~ i
~— i
= J —~ = L 3
A ~
~
10 Very hard, fresh, fine lo coarse grained, light fo — —|ROCK 0
3 dark gray, quartz-mica-garnet SCHIST, with —_——
very thin, crenulated, convoluted, horizontal to - = 0
3 sub-vertical foliation, no apparent foliation = =
a jointsfAractures; high quartz content; several — 0
very thin, very hard, Granofels zones; i
35| ¢1 | 10178 7676 [100]100 occasional 0.1° to 0.2' thick quartz veins. = = 0
as 14.4'-16": Very hard, fresh, fine grained, gray, NG 0
15 GRANOFELS, with no apparent foliation q=r-
35 jeintsffractures. hr=>* 0
s 15.3-15.9"; Apparent healed cross-foliation =2 0
Jointsractures. = 0
4 e i
4 — 1
a — o
20 Similar to Schist in C1, excepl very thin 1o thin - =
5 Granofels zones, rough to smocth, very widely i 0
spaced, horizontal lo sub-horizental, iron-oxide J—
5 stained foliation jointfracture. == = 0
45 | C2 |17.6-276 10.0/10.0 [100| 100 = =] 0
S : : 0
= 0
25 5 S | et
= = u
S5 : : 0
45 g 0
45 hsests ooy 1o
30—-25 it 0
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 VerylLoose <2 Very Soft 1 VerySoft 1 Complete (1} 0 <2"  Very close/Very Thin 0-5  Horizontal
4-10 Loose 24 Soft 2 Medium 2 Severe (2)1-2 2"-1' Close/Thin 5-35 Sub-Horizontal
10-30 Medium Dense 48  Med Stiff 3 Med Hard 3 Moderate (3) 3-10 13  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15 Stiff 4 Hard 4  Slight (4) 11-20 310" Wide/Thick 55-85 Sub-Vertical
>50 VeryDense 15-30 Very Sliff 5 VeryHard 5 Fresh >10'  Very Wide/Very Thick 8500 Verlical
>30 Hard
NOTES:
1) Ground water level not recorded.
2) Stratification lines represenl approximate boundaries between soil and rack types, transition may be gradual.
\ Field Test Data - Total organic vapors levels are referenced to a benzene standard measured in the head space of sealed soil sample jars using an organic vapor meter equipped with a
pholoionization detector (PID) and a 10.6eV lamp. Results are in parts per million by volume (ppmv).
4) Top of rock 8t 7.
5) Borehole reamed to 10' to facilitate flush instaliation of 3" diameter casing for ATV.
BORING NO. B69-3




| sheet 2 of 4

BORING LOG
DMMESHARRIS « ARUP BORING NO. B69-3
D s TAdore ViR BORING STATION: 1161+85.19 OFFSET: 4.00
e SECOND AVENUE SUBWAY PROJECT NO. CM 1188 COORDINATES:
PROJECT G. SURF EL_ 158.81 NORTH: 218734.4203
| DATUM : NYCT EAST: 995471.4794
FINAL BORING DEPTH (FT) 112.6
SAMPLER: 2" 0.D. Split Spoon BORING CO: Jersey Boring and Drilling Co., Inc GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib Safety Hammer FOREMAN: P. Lynch DATE TIME | DEPTH] CASIN STAB. TIME
CASING SIZE: 3" ENGINEER:
CASING HAMMER: N/A DATE START: 04/02/04 DATE END: 04/06/04
ROCK CORE: NQ REVIEWED BY: M A_Ponti. JrDATE: 05/13/04
i = A INSITU PROPERTIES
sl 2| E MHHE . e
] w z | | = w >
' EE z £ |&|g)| 22 ; E z PR DEECRETION § E HARDNESS |WEATHERING| PER FOOT
~|58|8| & |Z2|&| 3L |g|#|r| eURMISTER(USCS/NYCBLDG CODE g g
ol & uw slw| SE |o|8|w CLASSIFICATIONS : 2 & see below for | see below for | see below | ¢
E 22| & ~ 213 *é-'; 2 2z 5 E g values values for values | 4
ae| = s RS o bl NS I o | =
8|28z 3 |2|z| B2 [P|2|¥ Bl & |o|luzses|rz3asiizael3
Very hard, fresh, fine to coarse grained, lightto | — — i o
4 dark gray, quartz-mica-garmnet SCHIST, with ——
45 wvery thin, crenulated, convoluted, horizontal to — 2
sub-horizontal foliation. rough to smoath, =]
: 76377 10.1/10.1 |100] 99 closely to moderately closely spaced, horizontal | —— 0
451 G 1 2 Ll B to sub-harizental foliation joints/fractures. e "
30.0-30.7": Very hard, fresh, fine to coarse —
45 grained, white-gray, QUARTZ rich zone, withno | — — 0
35 pparent foliation, no apparent foliation = ”
4 jointsHractures. S
45 :’__ = 0
3 = 0
Similar to Schist in C1, except very clesely to =
3 closely spaced, horizontal to sub-vertical, clay -l 1]
coated, chloritized foliation jointsffractures, - — 0
3 —
40 38.2-38.7, 39.2'-39.4 and 39.5-40.8" Very hard, [—
25 fresh, fine to coarse grained, green, quartz- i 0
amphibole-garnet SCHIST. with very thin, o e 2
25 crenulated, horizontal to sub-horizontal foliation, |=— —|
25 | C4 | 377472 95095 |100| 97 no apparent foliation joints/fractures. - 1
39.7°-40.3": Cross-foliation jointsAractures, == ~
rough to smooth, very closely spaced, sub- S
25 horizontal to sub-vertical. = —
45 s
25 46'47": Very hard Granofels zone. - - 0
- 0
2. i 0
Similar to Schistin C1, except very closely to —
25 closely spaced cross-foliation joints/ractures. — 0
= 0
50 —-&3 = ]
2.5 = 0
25 == Lo
cs | 47.2-57.1 9.9/9.9 |[100| 83 == 5
2.5 52.8'-53.3', 53.6"-53.8": Cross-foliation —_ —
jointsfiractures, rough to smooth, very closely — 6 8
3 spaced, sub-verlical {o vertical, sfightly = -]
25 weathered. =i 2
55 = LR .
25 = 19
3 i 19
3 e 0
3 e 10
- — 0
60 3 e ) Bl
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 VeryLoose <2 Very Soft 1 Very Soft 1 Complete o <2"  Very close/Very Thin 0-5  Horizontal
4-10 Loose 24  Soft 2 Medium 2 Severe {2)1-2 2*1* Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 4-8  Med Stiff 3  Med Hard 3  Moderate (3) 3-10 1'-3'  Mod Close/Mod Thick 35-55  Mod Dipping
30-50 Dense 8-15  Stff 4  Hard 4  Slight {4)11-20 310" Wide/Thick 55-85 Sub-Vertical
>50 Very Dense 15-30 Very Stiff 5 VeryHard 5 Fresh >10'  Very Wide/Very Thick B5-90 Vertical
>30 Hard

7) Bottom of barehole al 112.6"; borehole grouled upon completion.

&) RQD for core sample C5 affected by sub-vertical lo vertical cross-foliation jointfracture between 52.9'-53.3' and 53.6-53.9".

BORING NO. B69-3




BORING LOG Sheet: 3 of 4
T P BORING NO. B69-3
Wﬂ}m%ﬁﬁyi BORING STATION: 1161+85.19 OFFSET: 4,00
' : SECOND AVENUE SUBWAY PROJECT NO. CM 1188 COORDINATES:
PROJECT G. SURF EL. 158.81 NORTH: 218734.4203

. DATUM : NYCT EAST: 995471.4794
£ et FINAL BORING DEPTH (FT) 112.6
SAMPLER: 2" 0.D. Split Spoon BORING CO: Jersey Boring and Drilling Co., Inc GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib Safety Hammer FOREMAN: P. Lynch DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3° ENGINEER: D, Persaud
CASING HAMMER: N/A DATE START: 04/02/04 DATE END: 04/06/04
ROCK CORE: NQ REVIEWED BY: M_A. Ponli JrDATE: 05/13/04
A z =l E INSITU PROPERTIES
e} e 8 £18 NUMBER OF
g e ﬁ L e £ g 8 £ ol . FRACTURES
Eg & F lglE| 8 |w|E|S SAMPLE DESCRIPTION % z HARDNESS |WEATHERING| PER FOOT
~|z5f o w s B ok |z|¥ = BURMISTER (USCS / NYC BLDG CODE) 5 S
& oo| W w ~ | w sk | 818 W CLASSIFICATIONS 2 & see below for | sea below for | see below | o
E 2z & = 2| 3| g |2 v la = = o values values for values | W
B128[ 2| 3 |8|3| g5 |B|8|z g1 E |5|i220 2343
8138 & & 2|z te |Efje|c 0 & gl 12349 12 z
== S Py
Similar to Schist in C1, except rough to smooth, |~ 3 T
35 dlosely 1o very closely spaced, sub-horizontal to —] 57 i 1
CE | 57.1-67.2 10.4/10.1 | 100/ 99 moderately dipping, slightly weathered, clay = o 3
35 coaled foliation jointsffractures. S i - i 2
3 61.2'62.0°, 63.063.6": Similar o amphibole =4 = | Li]o
Schistin C4. s : 1
65 3 — = : fas
3 - = 3 i 0
= = B2 0
25 - T 0
Very hard, fresh, fine to coarse grained, lightto | — — —§
25 dark gray, quariz-mica-gamel SCHIST, with — e 0
very thin, crenulated, convoluted, moderalely = TEETT T—1
25 dipping 1o horizontal foliation, no apparent = = A 0
70 foliation jointsAraciures; very thin to thin, very p— .
3 hard Granofels zones. — E 0
== ] L
C7 | 67.2-T73 10.1/10.1 [ 100 | 100 - 0
2,5 - o
3 = = v n: 0
= = 4 o
752 == ‘ 4 o
3 - : i 0
25 = = 2 9
2. o ! 0
Similar to Schist in C7. pEmp— o 1 =
2.5 - = —ﬁj 5 0
= = i 0
a0——2 = == o z weofiedo ] ]
3 = = 0
3 - = 0
.5 | CB | 773874 10.1/10.1 [ 100 100 = 0
25 —— 19
g 0
85 —22 - 19
— 0
25 = 49
25 == 9
3 — ) 0|
] 0
o — =
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 VeryLoose <2 Very Soft 1 Very Soft 1 Complete (1) 0 <2"  Very close/Very Thin 0-5  Horizontal
4-10 Loose 24 Soft 2 Medium 2 Severe {2)1-2 23" Close/Thin 5-35 Sub-Horizonlal
10-30 Medium Dense 48  Med Stiff 3 Med Hard 3 Moderale {3) 310 1-3'  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15 Stff 4 Hard 4  Slight {4) 1120 3-10" Wide/Thick 55-85 Sub-Verlical
>50 Very Dense 15-30 Very SUff 5 VeryHard 5 Fresh >10°  Very Wide/Very Thick 8590 Vertical
>30 Hard

6) RQD for core sample C5 affected by sub-vertical to vertical cross-foliation joint/Iraciure between 52.9-53.3 and §3.6'-53.9".
7) Bottom of borenhole at 112.6'; borehole grouted upon completion.

BORING NO. B69-3




BORING LOG [ sneet: 4 of 4
DMMEHARRIS - ARLIP : BORING NO. B69-3
Hiskd ventrs BORING STATION: 1161+85.19 OFFSET: 4,00
: ' SECOND AVENUE SUBWAY PROJECT NO.CM 1188 COORDINATES:
. PROJECT G. SURF EL. 158.81 NORTH: 218734.4203
pr. DATUM: NYCT EAST: 095471.4794
o FINAL BORING DEPTH (FT) 112.6
SAMPLER: 2" O.D. Split Spoon BORING CO: Jersey Boring and Drilling Co., Inc GROUND WATER READINGS
SAMPLER HAMMER: 140 b Safety Hammer FOREMAN: P, Lynch DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3 ENGINEER: D, Persaud
CASING HAMMER: N/A DATE START: 04/02/04 DATE END: 04/06/04
ROCK CORE: NQ REVIEWED BY: M.A_Ponti, Jr DATE: 05/13/04
= z FlE INSITU PROPERTIES
g k& - ol s NUMBER OF
ge| 2 L = Z Blg|= g . FRACTURES
4l x ol T 2 |xlg|=< 1 T HARDNESS |WEATHERING| PER FOOT
e k g 8 w{mlo SAMPLE DESCRIPTION g x
£ |82 8 u 218 L |Z|¥|5| BURMISTER (USCS/NYC BLDG CODE) g 3
Llsol o w ~|lw| 8E (0|9 |w CLASSIFICATIONS e & see below for | see below for | see below | o
= :zb g =] ] g 3 Igl; 2| v 5 E g @ values values for values | W
o |aE| = = 8| = o Iglo = =
4(38[5| 3 (3|2 88 |e|g| 5| & |8|1234s]|12345)1234/3
= 0
2.8 Similar ta Schist in C7. =
— 0
. Cco | B7.4-97.1 9.7/9.7 |100}100 = o
25 = 0
e 0
5 25 - = i
3 = : B |0
3 = L 0
= [}
== Similar to Schist in C7. - . =
3 — i [}
— 0
00 = = :
25 : 0
0
C10 | 87.1-107.0 9.9/9.9 |100{100 ”
3 |
25 4
05—-25 E
3 i | 0
3 = 0
= 0
25 Similar to Schistin C7. — ol +
— 0
10——2— C11 |107.0-1126 56/56 [100(100 - - .
3 = n : 0
25 — 5 : Q2
= Z 0]
— Bottom of borehole at 112.6 feet.
15—
20
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BFF DENSITY BPF CONSISTENCY | HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2 Very Sofi 1 Very Soft 1 Complele o <2  Very dose/Very Thin 05  Horizontal
4-10 Loose 2-4 Sof 2 Medium 2 Severe (2)1-2 2°-1' Close/Thin 535 Sub-Horizontal
10-30 MediumDense | 4-8 Med Stiff 3 Med Hard 3 Moderate (3) 3-10 1-3  Mod Close/Mod Thick 35-55  Mod Dipping
30-50 e 8-15 Stiff 4 Hard 4 Slight {4) 11-20 3-10° Wide/Thick 5585 Sub-Vertical
>50 Very Dense 15-30 Very Stiff 5 VeryHard 5 Fresh >10"  Very Wide/Very Thick 8590 Vertical
>30 Hard
6) RQD for core sample C5 affected by sub-vertical lo vertical cross-foliation jointAracture between 52.9'-53.3" and 53.6-53.9".
7) Bottom of borehole at 112.6°; borehole grouted upon completion.
BORING NO. B69-3




5) Stow drilling at 57.

5.

Field Test Data - Total organic vapors levels are re
photoionization detector (PID) and & 10.6eV lamp. Results are in paris per million by volume (ppmv).

4) 3" Casing spun lo a depth of 5'.

- BORING LOG | sneet: 1014
; a . BORING STATION: 1161+05.54 OFFSET: 127.32 .
— SECOND AVENUE SUBWA‘Y_ PROJECT NO. CM1188 COORDINATES:
PROJECT G. SURF EL. 158.53 _ NORTH: 218604.9473
, o DATUM : NYCT . EAST: 995540.8099
. =y £ FINAL BORING DEPTH (FT) 92,4
SAMPLER: 2" O.D. Split Spoon BORING CO: Jersey Boring and Diilling., Inc " GROUND WATER READINGS
SAMPLER HAMMER: 140 Jb. Donut FOREMAN: J, Zambardi . DATE TIME | DEPTH] CASING STAB. TIME
CASING SIZE: 3" ) g ENGINEER: D, Persaud - : Note 1
CASING HAMMER: SPUN DATE START: 9/08/04 - .DATE END: 8/13/04
ROCK CORE: NQ REVIEWED BY: C_Snee DATE: 9/24/04
. 3 IS : ' INSITU PROPERTIES
s| E £ £l g NUMBER OF
gc| & = = = § g|E ) 21 - FRACTURES
ol = | E 1&gl 55 o & 21 - SAMPLE DESCRIPTION . g z HARDNESS |WEATHERING [ PER FOOT
£ |83} S i 218)] o & |.& |45 | - BURMISTER (USCS/NYC BLDG CODE) s g
Lol w w ~ | w g {o|Qef|w . . CLASSIFICATIONS 2 ; ] see below for | see below for | see below | o
I ‘z-"; z z 2 3 g; 2| g E 5 g @|  vahes values for values |1
a |aE] S = o § o =(8ig = =
%(38| 3| % |&|z| B2 |B[e|E Bl B |8lizass 3
o 1T : ada[FiLL
4% PAVEMENT THICKNESS:  Not recorded ‘.,;.
°
. ! Hand augered to a depth of 2 feet prior to start of 830
51 2.2 [ 1oc |00 o0 boring. ~~_|DEC ROCK
T 51: No Recovery il
~
. -
~
5 C1: Hard, slightly weathered, fine to coarse — —|ROCK
3.0 grained, light to dark gray, quartz-mica-garnet = 2
SCHIST, with very thin, convoluted, crenulated, |[— —|
35 i horizontal to moderately dipping foliation, rough | — — 5
sy . 1o smooth, very closely to closely spaced, o=
30 | €1 | 50-100. . 5.0/50 [100| 72 herizontal Lo sub-horizontal, ron-oxide stained | — — mRl
3'5 . foliation jointsractures; high mica content. — 0
40 . . —_Z 0
10 C2: Similar to Schistin C1. N —
4.0 : . 10.4' - 10.7": Cross-foliation jointfracture, rough | — — 7
- ' j ; io smooth, sub-vertical fo vertical, slightly A
gg] G| 100427 2727|100 78 weathered, iron-oxide stained faliation - 0
: jointsfractures. =
4. 10.0" - 10.2": Fraclure zone, rough to smooth, o ] - _0.
¢ . horizontal to sub-horizonlal, slightly weathered. PR — 0
4.5 11.3': Apparent healed foliation jointracture. ==
: —_— 0
1520 C3: Similar to Schist i C1. T e ==
45 18.8-22.8": Very hard, fresh, fine'to coarse - — 0
i 1 grained, dark green, quariz-mica-amphibole —_——
45 . = . SCHIST, with very thin, slightly convoluted, = = 9
1 £ 3 1 crenulated, horizonlal lo sub-vertical foliation, — -
45 | c3 |127-22.8 10.1/10.1 |100{ 73 rough to smooth, very closely spaced, horizental | — — 9
. ¢ . ‘to sub-horizontal, slightly weathered foliation — 3
4.5 joints/fractures. = =
20— 18.819.2": Moderately weathered, with 1/4° = 4
50 garnel augen. s 0
19.2' -19.5': Cross-foiiation jointfracture, rough | —— —]| =
50 to smooth, closely spaced, sub-vertical, slighlly — = 0
. weathered, iron-oxide stained. = —
5.0 —= =]} _0_
45 = o ARl
= = [
25 50 e i B2
55 Similar to amphibole Schist in C3. o= 0
55 23.4'-32.6": Similar to Schist in C1, except =4 o]
occasional very thin quartzo-feldspathic zones. = =
50 | c4 |228328 9.8/9.8 |100{100 —= = 0
50 = == i
— ] 0
3020 .
GRANULAR SOILS "‘COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF .CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
- 04 VeryLoose <2 Very Soft 1 Very Soft 1 Complete (1) 0 <2"  Very dlose/Very Thin 0-5  Horizontal
4-10 Loose. 24 Sofl 2 - Medium 2 Severe (2) 1-2 2*.1" Close/Thin 5-35 Sub-Horizontal
- 10-30 Medium Densé | - 4-8 “Med Stiff- - 3 MedHard 3 Moderate (3) 3-10 1-3' Mod Close/Mod Thick 35565 Mod Dipping
30-50 " Dense 8-15 Stiff - 4 - Hard 4  Slight (4) 11-20 3-10° Wide/Thick 55-85 Sub-Vertical
>50 VeryDense 15-30 Very Stifi 5 VeryHard 5 Fresh >10'  Very Wide/Very Thick 8590 Vertical
>30 'Hard
NOTES:
1) Ground waler level not recorded.
?) Stratification lines it appf boundaries beh 1 50il and rock types, transition may be gradual. N

ferenced lo a benzene standard measured in the head space of sealed soil sample jars using an organic vapor meter equipped with a

rBORlNG NO. B69-4




BORING LOG Sheet: 2 of 4
DVIMBHARRIS ¢ ARUP , a BORING NO. B69-4
iy id-sh i A BORING STATION: 1161+05.54 . OFFSET: 127.39
: el - SECOND AVENUE SUBWAY - I5RGIECT NO. CM1188 COORDINATES:.
[ = PROJEC]' ) | G. SURF EL. 158.53 - NORTH: 218604.9473
‘-'-""".‘ DATUM : NYCT . EAST: 995540.8099
) ) FINAL BORING DEPTH (FT) 92.4
SAMPLER: 2" O.D. Split Spoon {BORING CO: Jersey Boring and Drilling., Inc GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib. Donut | FOREMAN: J. Zambardi DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" - ENGINEER: D, P i
CASING HAMMER: SPUN DATE START: 5/08/04 DATE END: 9/13/04
ROCK CORE: NQ REVIEWED BY: C. Snee DATE: 9/24/04
. - Tz FlF INSITU PROPERTIES
s| E £ |Z|E NUMBER OF
5F| w = - g ol g : z & FRACTURES
L gl 2~ |2l&l5 ' =) T HARDNESS |WEATHERING| PER FOOT
2l g z| g w|Elo SAMPLE DESCRIPTION g z
ElsZ| © o bl %E iz|5 BURMISTER {USCS / NYC BLDG CODE) 5 g
8 ey w s|lwl S |o|8fw : CLASSIFICATIONS 2 & see below for | see below for | see below | g
T %S & g S g %; 2l =la ; & 5 g ﬁ values values for values 'g'g'
o |nE| S = o £ Q gl I ST ]
8133|3| 3 |a|z]| g2 |e|e|® | & [gl1234s|12345|1234]|3
50 9 = : 0
C5: Hard to very hard, fresh, fine to coarse |
5.0 grained, light 1o dark gray, quartz-mica-gamet ME— 1]
SCHIST, with very thin, crenutaled, convoluted, | — —
50 sub-horizontal to moderately dipping foliation, - 0
rough, moderately to widely spaced, slightly = =
50 weathered foliation jointsffractures; occasional = = 0
very thin quartz veins. —_ i 3
5 55 40.0'42.3": Very hard, fresh, fine to coarse — -
5 ' grained, light gray to dark green-black, quartz- = = a3
55 amphibole-mica SCHIST, with very thin, — e —
6.0 convoluted, sub-horizontal to moderately — 0
= ) . f . - |- dipping foliation, no apparent foliation S N, - —
55 | C5 | 326-42.3 8.7/9.7 |100{ 95 jointsAractures; occasional very thin quartz —_ — 0
. . . veins. S — — =] i B s
66 t 34.8'-35.3"; Cross-foliation joint/fraciure, rough SR 0
to smooth, very widely spaced, sub-vertical, )
6.5 = slightly weathered chioritized. == 0
40 " 39.5'-35.8": Foliation jointfracture, smooth —
60 undulating, sub-vertical. o e 0
6.0 ) == A 1
6.0 - — | 1
8.0 = 3l
45152 Similar to quartz-mica-gamet Schist in C5, == -
6.0 except horizontal ta sub-vertical foliation, widely | |
- - spaced joints/fractures; frequent very thin, pum—(
60 v |s : quarlz veins; high mica and gamet rich veins. == $
C6 | 42.3-52.1 9.8/9.8 [100]100 e i
65 : . 43.5'-43.7": Quartzo-feldspalic zone. —
70 46.9": Apparent healed foliation joinl/fracture. —
so—22 ==
6.5 !
8.5 ]
7.0 = i
70 ; : . =
- 70 [ c7 -52_1_.5‘7.-3 '. . | .5:2;'51 ‘1100| 88 Similar to quertz-mica-garnet Schist in C5. = =
7.0 E =
7.0 ; - 5
‘7.5 ’ = =
80 'A | § = =
50 8.0 = !
GRANULAR SOILS - COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF  DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACINGITHICKNESS ANGLE ATTITUDE
04  VeryLoose <2 Very Soft _ < 1" Very Soft 1 - Complete 1o <2"  Very close/Very Thin 0-5  Horizontal
4-10 Loose © 24 Soft . 2 Medium 2  Severe -{2}1-2 2°-1'  Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 48  Med Stiff 3 Med Hard 3 Moderate {3} 3-10 1-3  Mod Close/Mod Thick 3555 Mod Dipping
30-50 Dense 8-15 Stiff 4 Hard 4. Slight (4)11-20 - 3-10° Wide/Thick 55-85 Sub-Vertical
>50 Very Dense 15-30 Very Stiff . * 5 VeryHard 5 Fresh ’ >10"  Very Wide/Very Thick 85-90  Vertical
>30 Hard
6) Core barrel became blocked at a depth of 67.3'; drill rods removed and barrel cleared; coring bil replaced.
7) Core barrel became blocked al a depth of 87.2'; drill rods removed and barre! cleared.
8) Bottom of borehole al 92.4"; borehole grouted upon completion. )
BORING NO. B69-4




BORING LOG Sheet: 30f 4
T KRIP BORING NO. B69-4
" own witwe”” . ) BORING STATION: 1161+05.54 OFFSET: 127.39
Avows Wniee 4 - SECOND AVENUE SUBWAY PROJECT NO. CM1188 COORDINATES:
» PROJECT . ] ' G. SURF EL 158.53 NORTH: 218604.9473
p ._"',,"!‘?"" .o DATUM : NYCT EAST: 995540.8099
) L : FINAL BORING DEPTH (FT) 92.4
|SAMPLER: 2" 0.D. Split Spoon BORING CO: Jersey Boring and Drilling., Inc GROUND WATER READINGS
SAMPLER HAMMER: 140 |b. Donut FOREMAN: J. Zambardi DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" ENGINEER: D, Persaud . . :
CASING HAMMER: SPUN DATE START: 9/08/04 DATE END: 8/13/04
[ROCK CORE: NQ j REVIEWED BY: C, Snee DATE: §/24/04
i z Z|F . INSITU PROPERTIES
=} E £ |E|E NUMBER OF
g 5 = 5 g § § = ) a - FRACTURES
E% g E S| 20 |512|3 SAMPLE DESCRIPTION 8 i HARDNESS |WEATHERING| PER FOOT
E eS| © w slal ok (2|5 BURMISTER (USCS / NYC BLDG CODE) = s
Llse| o w Slw| 8k || QW . .CLASSIFICATIONS - 2 ] See below for | see below for | see below | o
|2z 2 7 2|3 g s (2] 'é ' £ E @ values values for values | &
o |gE = ol = O g} Q = =
813813 5 |=|2| &2 |pje|® E| & |[gl1z34s|123e5]1234]2
B 8.0 . i N Hardto very hard, fresh, fine to coarse gﬁined, 534 ,;,‘. 3
X light to dark gray, quartz-mica-gamet SCHIST, = et —|
85 . . with very thin, crenulated, convoluted, horizontal " 0
: ; i lo sub-horizontal foliation, rough to smooth, very W o 3
s | OB | 573673 e o closely o widely spaced, horizontal to sub- pE | ) 0
. hor I, slightly d, chloritized o
80 foliation joints/ractures. : h =
gL 8 $4.264.5" Cross-foliation joints/fractures, . | 4
* rough to smooth, closely spaced, moderately 0
dipping, slightly weathered, chloritized, =1 3
; mineralized. 6 S 2 _';l
50 g b, 0
50 53 - g
i {0
701322 - —frd
50 £ sk ool s
0 N~ Similar to Schist in CB, except horizontal fo sub- 0
co | 673774 9.8/98 1100{100 verlical foliation, very widely spaced foliation T gl
50 . . joints/fractures. ; 0
55 L )
0
% 50 d e
50 = i 4 - EEENL
5 == ‘i 1 0
55 - et b ot :
50 e E : 0
-1 L o
— 7] 0
so—22 = q-! 4
‘4150 e ot | : i 10
50 . Similar to Schistin CB, except highly - = : 3 0
c10 | 77.1-87.2 10.1/10.1 | 100|100 convoluted, horizontal ta vertical foliation, no —_ — i 5 T
50 : -3 apparent foliation joinisfractures. - . 10|
50 — = ; Lo
= - 0
g5 —20 == dedi o
55 = etad J
50 - 7 : 1o
50 = 0
6 = 0
20 2 , Sinnilar to Schist in C10. =
g0 —-50] c11 | 87.2-924 52/52 [100]400 == L
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF -CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2 Very-Solt - 1 Very Soft 1 Complete {10 <2"  Very close/Very Thin 0-5  Horizontal
4-10 Loose .24 Soft 2  Medium . -2 . Severe {2)1-2 | 21" Close/Thin 5-35 Sub-Horizonial
10-30 Medium Dense 4-8  Med Stiff 3 -Med Hard 3  Moderate {3) 3-10 1-3'  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15 Stff 4 Hard 4 - Slight {4) 11-20 3-10' Wide/Thick 5585 Sub-Vertical
>50 Very Dense 15-30 Very Stiff . § VeryHard 5 Fresh >10'  Very Wide/Very Thick 8590  Verlical
>30 Hard
6) Core barrel became blocked at a depth of 67.3'; drill rods removed and barrel cleared; coring bit replaced.
7) Core barrel became blocked at 2 depth of 87.2: drill rods removed and barrel cleared. %
<) Boliom of borehole al 92.4'; borehole grouted upon completion.
I BORING NO. B69-4




BORING LOG | sheet: 4 0f 4
: _BORING NO. B69-4
BORING STATION: 1161+05.54 OFFSET: 127.30
SECOND AVENUE SUBWAY 7 NO.CM1188 COORDINATES:
~ PROJECT " 7 _|[cSURFEL 168.53 | NORTH:218604.9473
o DATUM : NYCT EAST: 995540.8099
. ’ FINAL BORING DEPTH (FT) 92.4
SAMPLER: 2" 0.D. Split Spoon - BORING CO: Jersey Boring and Drilling., inc - GROUND WATER READINGS
SAMPLER HAMMER: 140 |b. Donut FOREMAN: J. Zambardi : i DATE TIME | DEPTH] CASING STAB. TIME
CASING SIZE: 3" . ENGINEER: D. Py
CASING HAMMER: SPUN DATE START: 9/08/04 DATE END: §/13/04
ROCK CORE: NQ _ REVIEWED BY: C, Snee DATE: 9/24/04
] _ 5 se- F g INSITU PROPERTIES
2| & £ |5lE NUMBER OF
12 = 1= S |B|g|& ‘ a i : :| FRACTURES
) E; g £ 8| 2~ (2| €5 SAMPLE DESCRIPTION g - HARDNESS |WEATHERING| PER FOOT
E|8E[ S| & [(2/&| 3L [E[¥|r|  eurMsTER(uSCS/NYC BLDG CODE) 2
zlaol o w Slw| gE 10| g|w CLASSIFICATIONS 2 3 see below for | see below for | see below [ g
E o2 - = ‘é’ 3 %;; oo 5 E @ values values for values | W
aE| = = ol % o ElQ |3 = =
8(38|&| & |a|z| &8 |o|8|E| 3 G |B]12345)12348/1234 1|3
s 5.0 . ‘ = o = ’ 0
50 - 0
20 = 8 0]
= Bottom of boring at 92.4 feet
i | |
95— "1 T
2 RS
i i
- - :
. [
00— _ -3
05—
10—
15 N B “ i
;
20 ] -l H i
GRANULAR SOILS - COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY | HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
- 04 VeryLoose <2, Very Soft b 1. Very Soft 1 -Complete Mo . <2"  \Verydose/NVery Thin 0-5  Horizontal
'4-10 Loose 24 Soft- . © 2 Medium 2 Severe (2) 1-2 21" Close/Thin 5-35  Sub-Horizontal
10-30 Medium Dense 4-8  Med Stiff | © 3 Med Hard 3 Moderate {3) 310 13"  Mod Close/Mod Thick 3555 Mod Dipping
30-50 Dense 8-15  Stiff 4 Herd 4  Slight {4) 1120 3-10° Wide/Thick 55-85 Sub-Vertical
>50 VeryDense . | 1530 Very Stiff 5 VeryHard 5 Fresh >10"  Very Wide/Very Thick 85-90 Vertical
>30 Hard
6) Core barrel became biocked at a depth of 67.3'; drill rods removed and barrel cleared; coring bit replaced.
7) Core barrel became blocked at a deplh of 87.2"; drill rods removed and barre! cleared.
8) Bottom of borehole at 92.4'; borehole grouted upon completion.
BORING NO. B69-4




ISheemum

BORING LOG
o TR : BORING NO. B69-5
Wn}m’%ﬁw s BORING STATION: 1160+72.77 .. - OFFSET:-124.16
b o SECOND AVENUE SUBWAY | PROJECT NO_ CM1188 COORDINATES:
RE PROJECT - -7 G. SURF EL™161.70 | NORTH: 218698.2046

\ Field Test Data - Tolal organic vapors levels are referenced to a benzene slandard measwred in the head space of

photoionization detector (PID) and a 10.6eV lamp. Results are in paris per million by volume (ppmv).
4) RQD affected by sub-vertical joints/iractures (conjugate) between 15,3 and 18, 18.7 and 19.2', 20.3 and 20.6".

i DATUM : NYCT EAST: 995304.8956
E £ i FINAL BORING DEPTH (FT) 91.1
SAMPLER: 2° 0.D. Split Spoon _ BORING CO: Jersey Boring and Drilling Co., Inc. GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib. Automatic FOREMAN: P. Lynch DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" {o 14" ENGINEER: R, Nunez ; Note 1 :
CASING HAMMER: Spun DATE START: 9/7/04 DATE END: 9/9/04
ROCK CORE: NQ REVIEWED BY: M.A. Ponti, Jr DATE: 9/21/04
i & Z gl s INSITU PROPERTIES
ol 8| E $ 1512l NUMBER OF
SElwl = (5| 2!| =~ [2|8% : 3 E HARDNESS | WEATHERING | ' PER FOOT
cz| & E g | & 5 w g & SAMPLE DESCRIPTION 2 z
F |85 © 4 218 wE ¥k BURMISTER (USCS / NYC BLDG CODE) : s
Sloo| w w = s [Sin o 8 o . CLASSIFICATIONS < ] see below for | see below for | see below | o
z 2% ¢ z 2| 3 "g;‘ |xla :é E @l values values for values | W
o |nE| = = o g © =] O Ej i =i =
8188| & & 2| z| BB [R|B|E o @ 9{12345|123451123412
g i 2 ‘ FILL ] ! !
4 2 PAVEMENT THICKNESS:  Nol recorded 21 : I
- Hand augered'!b a depth of 6 feet prior to starl of
boring.
5
E 7 Dense, brown, fine lo medium SAND, some Silt, 7o
N 51 68 :g = 24113 little Gravel (SM/ 11-65) ‘.-.
N 8 o
14 Very dense, brown-gray, fine to coarse SAND, ‘:3
e ] o
- 52 897 ﬁ 87 207 ?;:: ?‘f-caks ;=ragmenls. trace Silt, trace Mica °
| 100" ; >
10 10 Dense, gray-brown, slightly micaceous, fine to "-:__‘ DEC ROCK
= " coarse SAND, little Sikt, trace Rock Fragments
s3 | 1092 | g | ¥ (SM/765) s
3 ~
. il
T~
- C1: 14.4-18'; Very hard, fresh, fine to medium P
v grained, light gray, GRANOFELS, with no ey
T apparent foliation, rough to smooth, very closely =
] 1o closely spaced, sub-horizontal to sub-vertical, [/ |4 ROCK
15— 2 | moderately weathered, strongly iron-oxide iyl
8 stained follation joints/iractures. =2l 4
1 2 | 18.0'-22.1: Hard, fresh lo slightly weathered, i 8
=l fine to coarse grained, light to medium gray, v’ \'l
2| quartz-mica-gamet SCHIST, with sub-horizontal [ 1,77 8
~ foliation, rough, very closely to moderately e —
|21 c1 [14.4-221 77773 |94 36 closely spaced, sub-horizontal to sub-vertical, — | SCHIST 13
12 slightly weathered, kaolinized, limonitic, = -1
chloritized, slightly iron-oxide stained foliation ] 7
20— 2 jointsAractures; occasional thin quartzitic zones; | — -—|
high quartz, mica, garnet content. ) 4
2 17.4-18.1"; Fracture zone, smooth, very closely | — —| 4
spaced, sub-vertical, strongly iron-oxide stained |7~ | i .
2 foliation/cross-foliation joints/f es. — 7
18.8'-19.2", 20.2'-20.6"; Cross-foliation —_——
3 joints/iractures, rough, closely spaced, sub- = 15
vertical, kaolinized, slightly iron-oxide stained. ‘.U 4PEGMATITE e
3 5 3
25 Koy, .
3 a,’l °
C2: Similar to Schistin C1. ol
3 23.9'.26.2': Very hard, fresh, fine to caarse ) {ORANOEE L2
€z |221-321 10/86 | 86|64 grained, light pink, quarizo-feldspathic \'I,_‘;l 3
. PEGMATITE, with no apparent foliation, rough, ' =~ —
moderalely closely spaced, sub-horizontal, 1] 2
. slightly wealhered jointsfractures. Y =
30 At 2
GRANULAR SOILS - COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
* BPF.  DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
0-4 Very Loose <2 -Very Soft 1 Very Soft 1 Complete 1o <2*  Very close/Very Thin 0-5  Horizontal
4-10 Loose 24 Sofi - 2 Medium 2. Severe (2)1-2 2"1*  Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 4-8 Med, Stiff 3 MedHard 3 Maoderate (3) 3-10 1~3' Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense + 8-15  Suff 1 4  Harg 4  Slight (4)11-20 310" Wide/Thick 55-85 Sub-Vertical
>50 Very Dense 15-3360 Very Stiff 5 VeryHard 5 Fresh >10'  Very Wide/Very Thick 85-90 Vertical
> Hard ®
NOTES:
1) Ground water level not recorded.
2) Stratification fines represent approxi boundaries b 1 soil and rock types, transition may be gradual. i
sealed soil sample jars using an organic vapor meter equipped with a

BORING NO. B69-5




BORING LOG | sheet: 2.0t 4

BMIMH}MRRﬁ-AmJP BORING NO. B69-5
g “hokd 4 -4 ‘ y X BORING STATION: 1160+72.77 OFFSET: -124.16
. b’ - - .SECOND AVENUE SUBWAY_ - [PROJECT NO. CM1188 T COORDINATES:
. PROJECT  ~  [GSURFEL 161.70 NORTH: 218698.2046
) DATUM : NYCT EAST: §95304.8956
. S FINAL BORING DEPTH (FT) 91.1
. |SAMPLER: 2" O.D. Split Spoon L E | BORING CO: Jersey Boring and Dn’llll_zg Co..Inc. GROUND WATER READINGS .
SAMPLER HAMMER: 140 Ib, Automatic * . - | FOREMAN: P, Lynch DATE TIME | DEPTH] CASING STAB. TIME .
CASING SEZE: 3" 10 14' g . - ENGINEER: R, Nunez s K
CASING HAMMER: Spun . DATE START. 9/7/04 DATE END: 9/9/04
ROCK CORE: NQ : ) REVIEWED BY: M.A, Ponfi, JrDATE: 9/21/04
. -~ 3 I3 Iy ! INSITU PROPERTIES
sl E HEHEP . asor
SF| w T 2 Blaolk = x HARDNESS |WEATHERING| PER FOOT
. |z2]| & K Sl E| 5 |w|E|S SAMPLE DESCRIPTION o z
e 8 w =2l ak AR AN BURMISTER (USCS / NYC BLDG CODE) s = .
Liloo| w w ~s|lw| 8 (0] Q| _CLASSIFICATIONS b & see below for | see below for | see below | o
E 2z & 7 213 § Rl BV v E g @ vaes values for values | &
pe| = = of o E| G @ I g2
g(38[2| 3 [z|z| 2 ||2|® 5| 5 |8|liz3esf123es|1234(3
' ] V 26.2'-32.1"; Similar to Granofels in C1, excep! _’,_) [ i 7
e high quartz content. A g i o
2 el ! 0
. 22.1'-23.3" Fracture zone, rough, very closely ' " £ .
spaced, sub-horizontal, slightly iron-oxide (R 0
- stained, slightly wealhered, reactivated foliation ([~ ! — -
joints#ractrures. Lyt 5
- i Fe o] . 5 e
ca | 32.1-365 sa28 |63 {32 ©3: Similar 1o Granofels in C1, excapt fine oy j s
35— grained, slightly foliated. BT = e ==
W ! [ 0
. R =
=== ‘ |t 0
3 — 7| SCHIsT I B Bl
Similar to Schist in C1, except sub-vertical ] ;
3 . foliation. = 3
3 | c4 | 365409 | 44/4.4 |100| 73 40.0"-40.6': Cross-foliation ,o.mmacwfe rough, |= = i BN
B iregular, moderalely closely to widely spaced, —_— 1
s0—4+4 : sub-vertical, slightly weathered. = =
5 = 7
5 ”_> e f;tANOFE 0
1253
Similar lo Granofels in C1, except high quartz 3,'1- =] 0
cs 40.945 41/41 [100] 85 content, ]
12 =3 e
e - i 1
L S —_)'
. PR
5 . ’ (o
Similar to Granafels in C1, except high quartz = ™
4 content. B
. - ’I_II_ -
4 |co | ass2 | | [ wr |100|94 50.4-51.6": Mixed mica-Schist similar to C1'with | i£=> "
' e P i ; e . quarizo-feldspathic veinlets; deeply pitled, L
50~ 5 N B vugular, texture parallel lo core axis (1/8"-3/8" |"\" i
gashes). e
4 : ; L N
[ | Iy &
5 — | SCHIST
ss= | S : Similar to Schistin C1. =3 B
. ’ 52.4-52.9', 53.3-54.7. and 57.8'58.2" Cross- | — —| -
s " ¢ foliation joints/fractures, rough, very closely to
B C7 | 5262 | 10.1/10.1 ]100].73 | moderalely closely spaced, sub-vertical, .
- . i e S e o - kaolinized, chloritized, slightly to moderately
| wealhered.
‘ y s o H
60— ) : A g
GRANULAR SOILS COHESIVE 50ILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY . A BPF. CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
- 04 VerylLoose <2 Very Sofl. 4 Very Soft 1 Complele (10 <2*  Very close/Very Thin 0-5 - Horizontal
4-10 Loose + 24 Soft ) 2 Medium 2 Severe (2)1-2 21" Close/Thin 5-35 Sub-Horizontal
10-30 Mediym Dense 4-8° Med Stiff 3  Med Hard 3  Moderate (3) 310 1-3'  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15 Stiff 4 Hard 4  Slight (4) 11-20 3-10" Wide/Thick 5585 Sub-Vertical
>50 VeryDense 15-30 Very Siiff - 5 Very Hard 5 Fresh >10"  Very Wide/Very Thick 85-90 Vertical
>30 Hard

5) Bottom of borehole at 91.1"; borehole grouted upon complelion.

l BORING NO. B69-5




lSheet: 30f4

BORING LOG
; BORING NO. B69-5
anxwp . BORING STATION: 1160+72.77 OFFSET:-124.16
e SECOND AVENUE SUBWAY PROJECT NG CNA188 ~— T EOORDINATES:
©  PROJECT . G.SURFEL 161.70 NORTH: 218698.2046

DATUM : NYCT

EAST: 995304.8956

FINAL BORING DEPTH (FT) 91.1

GROUND WATER READINGS

SAMPLER: 2" 0.D. Split Spoon BORING CO: Jersey Boring and Drilling Co., Inc.
| SAMPLER HAMMER: 140 Ib. Automatic FOREMAN: P, Lynch £ DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" 10 14’ ENGINEER: R, Nunez . 5
CASING HAMMER: Spun DATE START: 9/7/04 DATE END: 9/9/04
ROCK CORE: NQ - REVIEWED BY: M A. Ponli, Jr DATE: 9/21/04
5 s F sl E : INSITU PROPERTIES
g £ ’ % slE s NUMBER OF
g - E = = ) £ g § = a 5 FRACTURES
-Tg gl E [2|E| ap |u|E|B SAMPLE DESCRIPTION 2 T HARDNESS |WEATHERING| PER FOOT
= 1%s| © UDJ el = (7] E E @ 5 BURMISTER (USCS / NYC BLDG CODE) > é
Lisel © w ~|'w| 6 |o|gQ|uw CLASSIFICATIONS -2 ] see below for | see below for | see below | o
E 29 z £ g1 3 2x | 2 o|5 E E @ velves values for vaiues |4
aZ| S = ol = Zo |92 (= g
5133/ 5| 3% |&|2)| &2 |e[g|B G| 5 |8|rz3ssi12345]1234]3
i F - == =g . o
: = o]
2 == o 0
Simitar to Schist in C1. ! N = .
4 ; = 1
65.7°-70.4": Hard to very hard, fresh, fine to = = £ I
| 4 medium grained, dark gray-greeri, amphibole- | __ 1
65 i ] gamel SCHIST, with very thin, sub-horizontal —_—
3 . foliation, rough to smooth, very closely to = £ i 2
8 | . : s m_oderale?yclosely spaced, sub-horizontal, PR | 3
cs | s2172 agre |100] 80 slightly weathered folialion jointsfractures. = = -
2 : o 67.0°-67.2' and 67.968.3"; Cross-foliation B L K
jointsAractures, rough to smooth, irregular, . o= | 6
truncated, closely to widely spaced, vertical, — B b
3 . slightty weathered. —_— i 2
70 - ] =i o =
3 - o — — 5 2
3 E E 1
i < — ] i 0
. o, = 2
Similar to Schistin C1. 7" JGRANOFE 5 i
, ' s 0
757 73.8"75.9; Similar to Granofels in C1. ‘->/' ' - = 3
[ :
T - ] A e O B 75.9'-81.6": Similar to amphibole Schist in C8. — | scHisT g BN *"n‘
E co | 72816 -|-. ‘| 96196 |fo0|83| ‘[ . L i i
| - . E — E? o g 1
i ] o ]| 2
. R—— H i 4
80— s b - g 1
— X T | 0
) == - =
3 i — = b 3
" = i 1 Hn
2 ; = “1 el
B 5 1
| a3 : == 3
851 Similar to amphibole Schistin C8. - =
3 i ' o ) = 0
c10 | 816911 o595 |100/ 86 83.6'-85.1" and 98.4'-91.1": Similar fo Schist In —] i ,
: ' = - 2
—_— ; o]
— 1
90— . - e L =R
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY PF  CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Veryloose . <2 Very Soft 1 " VerySoft .1 . Complete (1o <2"  Very close/Very Thin 0-5  Horizontal
410 Loose 24  Soft 2 . Medium 2 Severe (2)1-2 2°-1' Close/Thin 5-35 Sub-Horizontal
10-30 . Medium Dense 48 Med Stff 3 MedHard 3 Moderatle (3) 3-10 1.3 Mod Close/Mod Thick 35-55 Mad Dipping
30-50 Dense 8-15 Stiff | 4  Hard 4  Slight (4)11-20 3-10" Wide/Thick 55-85 Sub-Verlical
>50 Very Dense 15-30 Very Stiff 5 Very Hard 5 Fresh >10'  Very Wide/Very Thick 8590 Verlical
>30 Hard

5) Botlom of borehole at 91.1%; borehole grouted upon complelion.

r BORING NO. B69-5




Sheet: 4 of 4

BORING LOG
TR AT S K1t BORING NQ. B69-5
MMM%;{:RW . BORING STATION: 1160+72.77 __ OFFSET:-124.16.
O b "-SEGOND AVENUE SUBWAY. | PROJECT NO. CM1188 - .- . | COORDINATES: —
PROJECT G. SURF EL. 161.70 NORTH: 218698.2046

DATUM : NYCT

EAST: 995304.8956 |

FINAL BORING DEPTH (FT) 91

ISAMPLER: 2" O.D. Spiit S

___|BORING CO: Jersey.Boring and Drilling Co., Inc.

GROUND WATER READINGS
SAMPLER HAMMER.MDIh Automatic FOREMAN: P. Lynch DATE | _TIME | DEPTH| CASIN STAB. TIME
CASING SIZE: g ENGINEER: R. Nunez
CASING HAMMER: Spun DATE START: 9/7/04 DATE END: 6/9/04
ROCK CORE: N REVIEWED BY: DATE: 9/21/04
. o = == INSITU PROPERTIES
Q E % e NUMBER OF
x = - £ 8188l 2 | FRACTURES
] e Eg' g = Slr| 2= |E|2|5& SAMPLE DESCRIPTION g f{' HARDNESS |WEATHERING| PER FOOT
|55 o Q 28| A |2|¥|x BURMISTER {USCS / NYC BLOG cooe) s s
L8 & w Slwi gt |8)g|d CLASSIFICATIONS w.| & Se below for | 566 below Tor | see below |
E 22| 2 z 213 'g; 3 -l B g = @] values values for values | &
| nE| = = o| £|- eleld = =
£133/3| 3 [3|Z| & [e|g|d E| B (§lizses|izsas|izaals
' == 5 _ 2
Bottom of borehole at 91.1 feet. i
- r i
o IO O O
1
- i i 1
! / :
S i i 1
85— ] 1 -
| i .
4 L
00—
! b
7 i
. + i
05— ;
10 | 2
15—
20 e el aie
. GRANULAR SOILS “COHESIVE SOILS ROCK_CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF  DENSITY BPF CONSISTENCY || HARDNESS WEATHERING ND. PER FT SPACING/THICKNESS ANGLE . ATTITUDE
04 Very Loose <2 Very Soft 1 Very Soft 1 Complete (10 <2 Very close/Very Thin 0-5  Horizontal
“4-10  Loose 24 Soft 2 Medium 2. Severe (2) 1-2 2°-1" Clese/Thin 5-35 Sub-Horizontal
.10-30 Medium Dense | 48  Med St 3 Med Hard 3 Moderale (3) 310 1.3 . Mod.Close/Mod Thick 35-55  Mod Dipping
30-50 Dense . 8-15  Siiff 4 Hard 4 Slight (4) 1120 310" Wide/Thick 55-85 Sub-Vertical
>50 VeryDense. -| 1530 Very Stiff 5 VeryHard 5 Fresh >10'  Very Wide/Very Thick 85-90 Vertical
>30 Hard

5) Bottomn of borehole al 91.1%; borehole grouted upon completion.

BORING NO. B69-5




BORING LOG | sheet: 1 0f 4

DMIMESHARRES »ARUP ' BORING NO. B69-6
EA - . . BORING STATION: 1161+06.53 =  OFFSET:-48.70
= SECOND.AVENUE SUBWAY - [FROJECTNG G188 S ORDTATES
PROJECT G. SURF EL. 160.28 NORTH: 218708.1254
. . DATUM : NYCT. EAST: 895356.2763
’ B i ' FINAL BCRING DEPTH (FT) 109.6
SAMPLER: 2" 0.D. Split Spoon BORING CO: Jersey Boring and Drilling Corp. GROUND WATER READINGS
SAMPLER HAMMER: 140 |b. (Automatic) . t ‘FOREMAN: Peter Lynch . DATE TIME | DEPTH] CASIN STAB. TIME
ym 07/06/05 [T9:30 9.8 20
CASING SIZE: 3" : ENGINEER: a - : .
CASING HAMMER: N/A (Spun) . DATE START: 06/30/05 DATE END: 07/06/05 1 |
ROCK CORE: NQ REVIEWED BY: C_Snee DATE: 11/14/05 [ |
5 . g |€ls INSITU PROPERTIES
[=] i 5 o L) NUMBER OF
x| & = - £ |B|g(& a : FRACTURES
2| E E Blgl 2 (%25 2 E HARDNESS |WEATHERING | PER FOOT
cl &8 u 218l @ |z|¥|E SAMPLE DESCRIPTION 2 S ;
E|le| - o ~ | w 44 laold ’2 7] see beiow for | see below for | see below | ¢
E CA g 212 ¥ o2k E g ol values values for values | &
7 = ol 2 Elela = s
g3 & & a|z| & [2|8]|& & 5 |2 12 123412
d T 2 e e - @selFilL |1 ] : i
4 @ y . PAVEMENT THICKNESS: 4" Concrele -3 i !
Spun et 2 i
Hand augered to a depth of & feel prior to 3 i
-1 boring. i i
5~ s B o
N o Medium dense, brown, fine lo medium SAND, DEC ROCK B
_ 11 some Gravel, some Sill, trace Rock Fragments, il i
st 68 n Z | = | trace Mica (SM/ 6-65) ‘
T 7 Medium dense, brown, fine to medium SAND, L
. 52 8-10 10 24 24124 = some Silt, frace micaceous Gravel, trace Rock — 3 A ek sl
:; Fragmenis, trace Mica (SM / 7-65) ~—~ 4 i
__ —~— ] 1.4 i
10 [ No Recovery e ! i
- s3| 1012 [ § || 20 - 2l =y =
8 ” 0] Aiaeed i
=1 P Medium dense, orange-brown, micaceous, fine ~ i ¥ =41
12 to coarse SAND, some Sill, trace Rock e
- s4 12-14 w6 | 28| 2414 - | Fragmenis, trace Clay pockets (SM/ 7-65) Ei
19 — v
1 ~ e i o "y T
15— ~_ - =
1 Dense, orange-brown micaceous, fine o h:-v i
) 1 medium SAND, little Silt, trace Rock Fragments e Y U T T S (75 Sl
S5 15-17 ag | 4| 2424 | (sMs7-68) i i i
N 52 P b
~ ; |
o P4
-] Hard lo very hard, fresh lo slighlly weathered, o= H i1
coarse grained, light to dark gray, quartz-mica- [, EER
1 gamet SCHIST, with very thin, convoluted, o~
L 2 c i, horizontal to sub-veriical foliation, — |ROCK
20 rough, with very closely to moderalely closely —
3 spaced, horizontal to sub-vertical, slightly to e
moderalely weathered, serecilized, minerafized, |
3 slightly iron-oxide stained foliation i
joints/ : high mica ; e
3 26.5'-28.8"Very hard, fresh, coarse grained, ==
3 light gray-peach, PEGMATITE; occasional o
c1 20-27.7 7.77.7 |100{ 75 | - | pamet content. —
3 26.4' and 26.8": Conjugate, rough to smooth, A—
25 sub-verlical, slightly weathered, chlorilized, o
3 serecilized, calcified, mineralized foliation- o
cross-foliation joinis/fractures. S——
3 A <
N
. -4‘ i : H
. kA7
27.3'-27.8" Cross-foliation jointffracture, rough, ' 37
25 sub-vertical, slightly weathered, slightly iron- —
P oxide stained. —
30 3 - - 255" Healed horizonlal cross-foliation prosay St
GRANULAR SOILS COHESIVE SOILS ©©-° ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS :
BPF . DENSITY, BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
0-4 Very Loose <2 Very Soft 1 Very Soft 1 Complete (o <2® Very close/Very Thin 0-5 Horizontal
4-10 Loose . . 24 Sofl 2  Medium 2  Severe (2)1-2 21" Close/Thin 5-35 Sub-Horizontal
. 10-30 Medium Dense 4-8  Med Siiff 3 Med Hard 3 Moderate +(3) 310 1-3' Mod Close/Mod Thick 3555 Mod Dipping
30-50 Dense : 815 Stiff 4 Hard 4 Slight (4) 11-20 3-10" Wide/Thick 5585 Sub-Vertical
>50 VeryDense 15-30 Very Stiff 5 Very Hard 5 Fresh >10'  Very Wide/Very Thick 8590 Vertical
>30 Hard ‘

1)Waler level readings have been made 21 limes and under conditions slaled, fluclualions of ground water may occur due to other factors than those present al the time measurements were made.

“\Stratification lines represent approxi boundaries b 1 50l and rock types, transilion may be gradual.
“ield Test Data - Total organic vapors levels are referenced Lo a benzene standard measured in the head space of sealed soil sample jars using an organic vapor meter equipped with a

shotoionization detector (PID) and a 10.6eV lamp. Results are in paris per million by volume (ppmv).
4) Tip of spoon wel on sample 52.

BORING NO. B69-6




TSMSI:ZMA

BORING LOG
DMIMESHARRES *ARUP - BORING NO. B69-6
- AJory Vsrtre - y BORING STATION: 1161+06.53 OFFSET: -48.70
SECOND AVENUE SUBWAY - .. IpRGECT NO. CM1188 COORDINATES:
- PROJECT ~. .7, G.SURF EL_160.28 NORTH: 918708.1254
DATUM : NYCT EAST: 995356.2763
. i FINAL BORING DEPTH (FT) 109.6 .
1SAMPLER: 2" O.D. Spiit Spoon BORING CO: Jersey Boring and Drilling Corp. GROUND WATER READINGS
SAMPLER HAMMER: 140 [b. (Automatic) .. FOREMAN: Peter Lynch DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3° & ENG"\EEF‘E_Sa‘ 5
CASING HAMMER: N/A (Spun) DATE START: 06/30/05 DATE END: 07/06/05
ROCK CORE: NQ_ REVIEWED BY: C Srm DATE: 11/14/05
% st ‘F FlE INSITU PROPERTIES
g E- £ £/ 2 NUMBER OF
e E = £ 8 o|< = FRACTURES
& 5 E 5 r s 5 g g 8 . E HARDNESS |WEATHERING| PER FOOT
£ £18 w218 & (Ele|e SAMPLE DESCRIPTION g S
L1235 a 2l e o 9 ] ] o - see below for | see below for | see below | o
E 2 : g g %; ,_:_, g 2 X 5 E g g values values for values §
3 EREE 5 o g
B3| 2 |2z & |e|e|¥ 5| & |8|1234s[12345)1234]|3
e | . C2: 27.7-28.8' and 33.7-34.1" Similar fo == 4
C2 | 27.7-341 6.4/64 |100| 66 | - Pegmatite in C1. = - i
25 28.8'-29.7" and 30.5'-33.7": Similar to Schistin u—— 1
C1, high garnet content. i 1 .
25 29.7-30.5": Hard, fresh, fine 10 coarse grained, ——— K8 5
Tight gray, altered quartz-mica-gamet SCHIST. P—
-] 29.1°-20.5": Fraciure zane, rough, irregular, very | — —] 5 ] 3
| closely spaced, sub-hori to sub-vertical R — B
1525 slighlly to moderately weathered, serecitized. —_—— 4
29.0"-30.3": Several healed sub-veriical to ] 6
2.5 vertical; intercepting joints/ifractures. = i ;S ___l
25 30.1° and 30.3": Cross-foliation joints/fractures, - = 11
= rough, very closely spaced, sub-vertical, slightly | — —| - e “
25 C3 | 34.1-406 6.5/6.5 |100) 7 | - weathered, serecitized. J——— 5
. 32.8"-33.4": Cross-foliation joinlfracture, = 1 o =y
25 imegular, sub-parallel, rough, very closely - = ‘ 10
spaced, sub-verlical to vertical, slightly = x AR
- 25 weathered, serecitized. = = ... i 10
25 =3 | HRE
C3: Similar to Schist in C1, except mediumhard | — | H 2
35 0 hard, fresh to moderatetly weathered. = = i
3 . ; 34.9-35.6" Cross-foliation jointfracture, rough, | | 3
- C4 | 406452 46/46 |100| 84 | - sub-vertical lo vertical, slighlly weathered, ——
‘3 serecitized to clay ccated. = = i l
36.0"-36.2":Moderately weathered Schisl. e g [
3 36.4'-37.1" and 37.6'-38.0": Cross-foliation —_—— 5 i
1457 jointsfractures, rough to smooth, very closely = o= ¥ =
25 spaced, sub-vertical, slightly weathered, — e
serecitized. ——
35 36.7-38.3": Hard, fresh to slightly westhersd, == 1
light gray, allered quartz-mica SCHIST. = 0 1
3.5 38.0"-40.2": Fracture zone, rough, irregular, _—— &
- horizontal to vertical, slightly to highly s S 1
3.5 wealhered, serecilized, chloritized, clay coated — . = L
4 foliation/cross-foliation joints/fractures. s i 1
50 ; .| 34.943.9" Several, very closely to closely . | - -
4 C5_ _45'2'55-'1' 9919 |100(100 spaced, sub—veriical to vertical joints/fraciures. RN : 1
4 § == f 0
C4: Very hard, fresh, fine to coarse grained, —_ .
5 light to dark gray, quartz-mica-gamet SCHIST, bl s = = g 0
with very thin, slightly convoluted, crenulated, it $
-4 horizontal to moderately dipping foliation, rough _ == 5 L
) - 3 to smooth, with very closely to moderalely - A .
55 ——8 closely spaced, horizontal to sub-horizontal, = 5 %
Ak slightly weathered, serecitized foliati bl s 2
jointsffractures; occasional very thin quartzo- p——— e b ]
feldspathic zones. - = 1
8.5 —— i Eod 1 [P
75 I = E 5 [8 1
44.7-45.2": Fraclure zone, rough, very closely = el B
75 | . spaced, horizontal to vertical, slightly - g bl 19!
: . ) . weathered, chioritized, serecitized, slighlly iron- . | — Al o
60128 i | seqnes spsia T _ | oxide stained foliation/cross-foliation - : i
GRANULAR SOILS ‘COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/IFRACTURE CHARACTERISTICS
BPF DENSITY | "BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Veryloose .- <2 Very Soft -1+ Very Soft 1 Complete mo 2*  Very dose/Very Thin 0-5  Horizontal
4-10 ] 24 Soft 2 Medium 2 Severe (2) 1-2 *-1' Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 4-8 ° Med Stiff 3. Med Hard 3  Moderale , (3) 3-10 -3'  Meod Close/Mod Thick - 3555 Mod Dipping
30-50 Dense 8-15 Suff 4 Hard 4 Slight (4) 11-20 *~10'  Wide/Thick 55-85 Sub-Verlical
>50 VeryDense 15-30 Very Stff 5 Very Hard 5 Fresh 10" Very Wide/Very Thick 8590 Vertical
>30 Hard

. 5) Core barrel became blocked.
6) Changed bil.

7} RQD affected by vertical pmufraclure between €6.7'67.9",

8) Core bamrel became blocked,

9) Botlom of borehole at 109.6"; acouslic televiewer survey performed: borehole grouted upon completion.

BORING NO. B69-6




, Sheel: 30f 4

BORING LOG
SSLIARRIS __BORING NO. B69-6
LM S SARUP BORING STATION: 1161+06.53 OFFSET: -48.70
™ SECOND AVENUE 5UBWA¥ i PROJECT NO. CM1188 COORDINATES:
PROJECT . G. SURF EL. 160.28 NORTH: 218708.1254
» - "l DATUM : NYCT EAST: 995356.2763

FINAL BORING DEPTH (FT) 109.6

| SAMPLER: 2" 0.D. Split Spoon BORING CO: Jersey Boring and Drilling Corp GROUND WATER READINGS
[SAMPLER HAMMER: 140 |b. (Automalk:) FOREMAN: Peter Lynch DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3". ENGINEER: S .
CASING HAMMER: NJA (Spun) DATE START: 06/30/05 DATE END: 07/06/05
ROCKCORE:NQ - - REVIEWED BY:C. Snee DATE: 11/14/05
. - z |Elg INSITU PROPERTIES
g £ 5 |ol3 NUMBER OF
o 8 Z 9o = = FRACTURES
| © | ¥ E ] n J o 212 : 2 E HARDNESS |WEATHERING| PER FOOT
w
£l g 8 o =1 s 3 12| = SAMPLE DESCRIPTION g g
Li=21= i 2l o I3 8la i : a & see below for | see below for | see below |
| g p 7 g 3 o 2 ::’ = = = @ valves values for values | &
E 2|z Z 5|3 Z |518]|z é g Bl1234s5]12345 12343
o 3} ] w o = o FlElX . w w LS Sy Lo Pl i i z
[ TE g C5Very hard, fresh, fine to coarse grained, light |— — S 1
3 * to dark gray, quarz-mica-gamet SCHIST, with | — — 6 : .
A5 very thin, slightly convoluted, crenulated, — ¢ 2
. horizontal to moderately dipping foliation, rough | — —|
35 to smooth, with very closely 1o moderately e g 0
= closely spaced, horizontal lo sub-horizontal, I - -
3 slightly weathered, serecitized foliation — - 0
_ jointsfiractures; occasional very thin quartzo- = =] =
| a3 feldspathic zones. — o Sp2
65 . '45.7-48.0" Several healed sub-vertical to — =
5 . ¥ vertical joints/fractures. e 7 &l i - 2
3. C7 | 65.1-67.9 - 27127 {100] 41 ] - = = : "‘1 . _i
3. - 25 2 10
g ¢ C6:Similar to Schist in C5, except occasional —_ 8 = E 8 1
3 . ) - very thin quartz veins. — "
70 .3 £} Ll B 36136 |100) 82 " C7 and C8: 65.1-65.8" Very hard, fresh, quariz | — ]
4 AT B vein. — ] 8 3
e B . 0 R 65.8"-68.5' and 69.9-70.5" Very hard, fresh, fine |— —] T
25 . to coarse grained, green-black, quartz-mica- == o 2
amphibole SCHIST, with very thin, horizonta! to —_—— 2
25 7 i moderately dipping foliation, rough to smooth, — s
: : e " with closely {0 moderalely closely spaced, e 4
451 c9 | 71.5-76.0 4545 1100169 | - | slighlly weathered, serecitized foliation - .
I . jointsfractures;: uccaulonal very thin quartz = = 3
75 4 -veins. —_— - ]
3 |- o .. 65,9'-66.3" and 66.7-67.9" Cross -foliation T 8 2
T W JointsHractures, rough, very closely spaced, = = :
as | . vertical, slighlly weathered, chlorilized, pyrite. - BRA
B 65.9'-68.3': Several healed sub-vertical to i a t T
35 vertical jointsfractures. ] s I 10|
= 69.4'; Healed sub-vertical |Dmufri|:f.ure — ] B
35 €8.5'-69.9' and 70.5™-71.5": Similar to quartz— =T = 2
mica Schist in C5. — 1
so—35 - == : o
fecw] 76848 8686 |100| 94| - | =i 3 4 iT,
3.5 C8:71.5'73.3 and 74.2-76.0: Similer to Schist | — — - R
4 2 in C5, except slighlly weathered, serecitized, = <] 5 0
kaolinized, chiorilized, mineralized, slightly iron- | __ | b & = o
4 | oxide stained. = — i ! 0
73.0' and 74.8" Folialion jointffracture, slightly ] Yoy v TR
as | - L slickensided. — B = i 0]
. . HE - 74,2'-74.7": Cross-foliation join¥fracture, rough, el g .
35 moderately dipping, slighlly weathered, slightly | — — 13 ]
8s chioritized, slighlly mineralized, partially healed. |— —|
35 72.4'-75.8": Several healed sub-vertical to T _L
vertical joints/fractures. —_— 3
35 72.4-74.8": Cross-folialion jointfracture, parGially | — — -
healed,-rough to smooth, vertical, slightly o 3
35 weathered, calcified, talcified, kaolinized. pu—— -
35 . == 12
go—4-35 | c11] 846946 1010 {100 83 | - = 9
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINTIFRACTURE CHARACTERISTICS
BPF - DENSITY - BPF CONSISTENCY HARDNESS WEATHERING * NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04  VeryLoose <2 Very Soft 1 Very Soft 1 Complete (1o 2" Very close/Very Thin 0-5  Horizontal
4-10 Loose 24 Soft 2  Medium 2 Severe {2)1-2- =1' Close/Thin 5-35 Sub-Horizontal
10-30 Medium Dense 4-8  Med Stiff 3 Med Hard 3 Moderate (3) 3-10 -3 Mod Close/Mod Thick 3555 Mod Dipping
30-50 Dense 8-15 Stiff 4 Hard 4  Slight (4)11-20 *-10"  Wide/Thick 5585 Sub-Vertical
>50 Very Dense 15-30 Very Sliff 5 Very Hard 5 Fresh . 40'  Very Wide/Very Thick 85-90 Vertical
>30 Harg

5) Core barrel became blocked.
<) Changed bit.

Core barrel became blocked.

RQD affected by vertical jointraclure between 66.7-67.9",

) Bottom of borehole at 109.6"; acoustic televiewer survey performed; borehole grouted upon completion.

BORING NO. B69-6




BORING LOG [ sneet 4 of 4
DMIMETHARRIS -ARUP . . : BORING NO. B69-6
5 BORING STATION: 1161+06.53 OFFSET: -48.70
~ -SECOND AVENUE SUBWAY PROJECT NO_CM1188 COORDINATES:
- -PROJECT . ., .. G._SURF EL_160.28 NORTH: 218708.1254
= DATUM : NYCT EAST: 995356.2763
‘ ) FINAL BORING DEPTH (FT) 109.6
SAMPLER: 2" O.D. Split Spoon . - BORING CO: Jersey Boring and Drilling Corp. GROUND WATER READINGS
SAMPLER HAMMER: 140.|b. (Amunahc) FOREMAN: Peter Lynch DATE TIME | DEPTH| CASING __ STAB. TIME
CASING SIZE: 3° - ENGINEER: .-
"|CASING HAMMER: N/A (Spun) DATE START: 06{30}05 DATE END: 07/06/05
" |ROCK CORE: NQ 2 REVIEWED BY: C Snee TE: 11/14/05 -
4 Py z Fls INSITU PROPERTIES
e E° g § £ NUMBER OF
g = = o & &2 8 & a N FRACTURES
| & & g|r S 5 €8] @ E HARDNESS |WEATHERING| PER FOOT
elE(S| & |Z|&8) 2 |E|lg|x SAMPLE DESCRIPTION e g
TS g < | w 4] o|8|E : ‘ “ & see below for | see below for | see below | o
z 2| § 23 E 2 oA & % g @l veles values for values | W
Els| S s 5| % o Y § |3 3 3
8313 & @) z & |Rl8|c & b |8|12345[12345]1234 |2
35 i 5 B 0
5% 73.6'-75.2": Healed vertical joinViracture. e 2
C10:Similar to Schist in C5, except occasional == = I
35 . very thin amphibole Schist zones. =3 o | 0
83,8'-84.6" Altered brecciated quartz-mica —_—
35 SCHIST. = = 3
81.5'-82.5" Healed, calcite, sub-vertical to —_— 2
95 ——2 vertical joint/fracture. — — . a
: . 81.6'-82.1" and 81.9'-82.5" Healed, sub-paraliel, |— —| | o
S . slightly mylonite, sub-vertical joints/ractures. - — - :
= 1
5 C11:Similar to Schist in C5, except occasional S e
6 very thin quariz veins. = 0
84.6'-85.6": Healed vertical jointfracture. =
[ 85,6'-86.3: Two healed vertical jointsfiractures —_— 0
z = : | (1 above and below-parallel). -
g | C121946-104.4 79.8/9.8°1100|100| - | - 86 8" Healed, mylonite, sub-horizontal folistion | — — | 0
o0 ' . § jointracture.- sr ey i
5 : I B . '87.2-88.3"; Fracture zane, rough to smooth, == | 1
i very closely spaced, sub-vertical o vertical, =i i 0
5. ) - slightly weathered, talcified, cross-foliation —— s
N jointsfiractures. - — 0
& - - 94.0~94.6"; Fraclure zone, rough to smooth, -
5 . . very clesély spaced, slightly weathered, cross- =
= foliation joints/fractures. o
05 ——5 . e ¢ == i -
-5 b g C12: Similar lo Schist in C5, except moderately = ’ o
4 : closely spaced foliation joints/fractures; = = =
T PO : - M . . occasional very thin quartz veins. - am — 1
: S eans $.282 (1001 98] - | Gusisumter o Schiatin CS. exeptoccesionsl | — —| J o
very thin quariz veins. ] - -
5 ‘ 108.3-108.4" Clay gouge. —_— 3
5 108.6'-109.6": Healed vertical joinl/fraciure. -~y g B 0
10— Bottoin of borehole at 109.6 feet
n1s—
20— . i e ) e (3
GRANULAR S0ILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPFE  DENSITY, BPF  CONSISTENGCY HARDNESS WEATHERING NO. PER FT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2 Very Soft - =1+ Very Soft 1 Complete {1} 0 2*  Very close/Very Thin 0-5 - Horizontal
4-10- Loose 2 24 Soft . 2 Medium 2 Severe {2)1-2 "1" Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 4-8§ Med Stiff 3  Med Hard 3 Moderate {3} 3-10 -3 Mod Close/Mod Thick 35-55  Mod Dipping
30-50 Dense’ 8-15  Stiff 4 Hard 4  Slight (4)11-20 10"  Wide/Thick 55-85 Sub-Vertical
>50 VeryDense 15-30 Very Stiff 5 Very Hard 5. Fresh 10" Very Wide/Very Thick 85-90 Vertical
>30 Hard z .
5) Core barrel became blocked.
6) Changed bit.
7) RQD affected by vertical joinl/fracture between 66.7°-67.9".
8) Core barrel became blocked.
9) Bottom of borehcle at 109.6'; acoustic leleviewer survey performed; borehole grouled upon completion.
BORING NO. B69-6
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BORING LOG
DMMEHARRIS » AR BORING NO. B69-7
i &Kt Virtenk. BORING STATION: 1161+91.43 OFFSET: 8.46
. = SECOND AVENUE SUBWAY PROJECT NO. CM 1188 COORDINATES:
L PROJECT G. SURF EL. 159.37 NORTH: 218754.622
P Arvervie DATUM : NYCT EAST: 895447 4843
7Ry FINAL BORING DEPTH (FT) 19.6
SAMPLER: N/A BORING CO: Wamren George, Inc. GROUND WATER READINGS
SAMPLER HAMMER: N/A FOREMAN: A. London DATE TIME | DEPTH] CASING STAB. TIME
CASING SIZE: 4" 10 9' ENGINEER: J, Thampi
CASING HAMMER: 300 Ib Donut DATE START: 12/19/06 DATE END: 12/19/06
ROCK CORE: NX REVIEWED BY: C. Snee DATE: 3/16/07
z sz INSITU PROPERTIES
$| E g §— P NUMBER OF
o e = = FRACTURES
=] w T | . = wlolk >
Eg g £ Elg| 2 | €135 SAMPLE DESCRIPTION § £ HARDNESS |WEATHERING | PER FOOT
El&2| © a8 ol e o |Elg|h BURMISTER (USCS / NYC BLDG CODE) > g
1SS a]| & | S| w| gE |S8|H CLASSIFICATIONS . 5 see below for | see below for | see below | o
E 22 & & 23] € |2 = 5 E ol values values for values |18
ax| = b 3| % z0 |e=lofg g B :
8138 & & 2| z]| ¥ |B|RBIE 7 Ql12345]/12345[1234 |2
41 PAVEMENT THICKNESS: 4" Asphalt 3
6" Concrete
7 2
T 3
5
4 v af
Hard to moderately hard, slightly lo severely e
10 wealhered, fine to coarse grained, gray, quartz- B = =i 1
e mica-gamet SCHIST, with very thin to thin, | n —
1s horizontal to sub-horizontal foliation, rough, 1
P i irregular, slightly iron-oxide stained, very closely % i abard |
5 C1 | 9.7-146 49/40 |81) 51 to closely spaced, horizontal to sub-horizontal 4
_)_" {oliation joints/Aractures. 5 p oy B 1 T (o
5 12.3+12.8" and 14.0": Cross-foliation | i | >10
1 jointsAractures: Rough, iregular, sub-vertical. - ; o ';’
15— Hard to very hard, fresh to slightly weathered, | 0
& fine to coarse grained, gray, quartz-mica o b
5 s SCHIST, with thin to very thin, horizontal to sub- i 1
" horizontal follation,rough, close to moderately 5] ¥ o)
3 C2 |14.6-19.6 5.0/5.0 |100§100 closely spaced, horizontal lo sub-horizonial I _E_
X fotialion jointsffractures. - &=
3 16.6-17.4": Cross-foliaticn joints/fractures: 1)
E Tightly healed, sub-vertical, 6 - 0
5
20— Bottom of borehole at 19.6 feet.
25—
307
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2 Very Soft 1 Very Soft 1 Complete (10 <2®  Verydose/Very Thin 0-5  Horizontal
4-10 Loose 24 Soh 2 Medium 2 Severe (2)1-2 2°-1*  Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 48 Med Stiff 3 MedHard 3  Moderate (3) 310 13" Mod Close/Mod Thick 3555 Mod Dipping
30-50 Dense 8-15 Stff 4 Hard 4  Slight (4) 11-20 310 Wide/Thick 5585 Sub-Vertical
>50 Very Dense 1530 Very Stiff 5  Veyy Hard S Fresh >10°  Very Wide/Very Thick 85-90 Vertical
>30 Hard

NOQTES;
1) Ground water level nol recorded.
Siratification lines represent approximate boundaries between soil and rock types, transition may be gradual.

Sield Test Data - Total organic vapors levels are referenced lo a benzene sta
~hotoionization detector (PID) and a 10.6eV lamp. Resulls are in parts per million by volume (ppmv).

4) Drilled to top of rock; soil samples were nol taken.
5) Core barrel dropped from approximately 12.7-13.7'. Completely weathered zone.
6) Bottom of borehole at 19.6 feet. Borehole grouted upon completion.

ndard measured in the head space of sealed soil sample jars using an organic vapor meler equipped with a

BORING NO. B69-7
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1)Water level readings have been made at times and under conditions stated, fluctuations of ground water may occur due lo other factors than those present at the time measurements were made.

ification lines r bou bety

*Str

n soil and rock types, ransition may be gradual.

Wt app

pholoionization detector (PID) and a 10.6eV lamp. Resulls are in parts per million by volume (ppmv).
4) Spun 3" casing to 7 lo be able to place new core bitin 10 barrel.

Zield Test Data - Tolal organic vapors levels are referenced lo a benzene slandard measured in the head space of sealed soil sample jars using an organic vapor meter equipped with a

BORING LOG
CMIMESHARRES *ARUP _ BORING NO. ISS 69-7
A Jorw Ve BORING STATION: 1163+34.04 OFFSET: 79.71
= _ SECOND AVENUE SUBWAY PROJEGT NO. CM1188 COORDINATES:
s PROJECT G. SURF EL. 156.23 NORTH: 218843.2984 -
iy DATUM : NYCT EAST: 995580.8315
FINAL BORING DEPTH (FT) 156.5 )
‘|SAMPLER: 27 O.D. Split Spoon BORING CO: Jersey Boring and Dnlllng Corp. - GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib (Automatic) FOREMAN: Peter Lynch DATE | TIME |_DEPTH| CASING _ STAB. TIME
CASING SIZE: 0 7' I ENGINEER: 06/07/05 | 10:05 T 127 ___T 20 Hrs. 5 Min. i
" |CASING HAMMER: N/A (Spun) DATE START: 06/03/05 DATE END: 06/0B/05 | 06/08/05 [T1005 82  ~7  "20Hrs.5Mn.
ROCK CORE: NQ REVIEWED BY: C, Snee DATE: 11/14/05 [ 1
: = z g E ’ . INSITU PROPERTIES
[e] E PR o B NUMBER OF
gl 2.4 = £ |Rlels = a : FRACTURES
g 4 E 8|g| 2 |= 2|s % ¥ HARDNESS |WEATHERING | PER FOOT
~|&]8 i 18| & |Elglg SAMPLE DESCRIPTION g 3
Ll =5 0 2l I3 8 S|y i © see below for | see below for | see below | o
=212 2 |¢|3 g |2l=|5 £ = @l values values for values | &
Elag| =2 2 |S|3S| & |5|8|¢2 g E |5 1 12343
85| & & alz o Ple|a » S @|12345112345[1234 |2
I - e a2 [FiL 1 EEEN
4 = PAVEMENT THICKNESS: . 4* Concrele .i':'. s} e
. - ol H
- 1_s1. 1.5-1.8 _ |100:8°] 10073 an Very dense, gray-black, fine {o medium SAND, ~~ |DEC ROCK I 4]
) litie Rock Fragments, littie Silt (SM / 6-65) W 3 :
7 i f-::“ - 1 i '
_ — —|ROCK .. o] ki
5 Very hard, fresh, fine lo coarse grained, lightlo | — R R
25 dark gray, quariz-mica-gamet SCHIST, with = | 10
. very thin, slightly conveluted, crenulated, — - 4 0
25 : horizontal to sub-horizontal foliatian, rough, with | —
. . closely o moderately ¢losely spaced, horizontal | 0
3 | C1[ 5103 5.3/53 [100{96 -~ | 1o sub-horizonlal slightly weathered, slightly — & -
& _irpn-oxide stained, pyrite foliation = 2
23 jointsHractures. = - -
I 0
O ’ . . . - = p-
2 T Similar to.Schist in C1, except occasional very | — —| 0
g thin quartz veins; occasional very thin quartzo- )
2" ‘leldspathnczong e o 3
3 e | o
3 == 0
c2 | 103175 7272 |100| 99 | - p— e [
—_ ] 0
15 35 S
3 — 0
as _ == | g
3 e 17.5-18.4' and 26.0"-27.3":Similar to Schist in - 1
C1, except occasional very thin to thin quartzo- = =
5 feldspathic zones. + 4
19.4'-21.4"Very hard, fresh, coarse grained, = |
12 quartz-feldspattiic SCHIST (PEGMATITE). ] ! 1
20 21.4'-26.0"Very hard, fresh, fine grained, green- 3
2 black, quariz-mica-amphibole SCHIST, withvery | _ __ .
thin, slightly convoluted, slightty crenulated, = 4
3 horizontal to sub-horizontal foliation, rough to s = J
c3 17.5.27.3 g.8/9.8 (100] 921 - smoolh, very closely to moderately closely L o 14
2.5 spaced, slightly weathered, chloritized foliation o
3 joints/fractures; occasional very thin fo thin — 1
quariz veins. —_ = —
25 18.2-18.6": Fraclure zone, rough to smoolh, bl H 0
25 § very closely spaced, horizontal lo moderately S — = }
3 dipping, slighily weathered, chloritized —] ; 2
falialion/cross-folialion jointsffractures. — = e 12 I
25 19.7": Healed moderately dipping joint/fracture. —— E H _L
19.9'-20.5":Cross-foliation jointffracture, partially | — — e : 3
3 healed, rough, slightly weathered, sub-vertical. v 5 - 4 7
25 — . A 53
- 3 e % i
02 o e Bagal B | |2
GRANULAR S0ILS - COHESIVE SOILS ROCK CORE CHARACTERIST!CS JOINT/FRACTURE CHARACTERISTICS
BPFF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2  Very Soft 1. Very Soft 1 Complete (no <2"  Very close/Very Thin 0-5  Horizontal
. 4-10 Loose 24 Soft 2  Medium 2 Severe (2)1-2 2°-1*  Close/Thin 5-35 Sub-Horizontal
10-30 MediumDense | - 4-8 Med Stiff 3 Med Hard 3 Moderate .(3) 3-10 -3 Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15  Stiff 4 Hard 4  Slight (4) 11-20 3-10' Wide/Thick 55-85 Sub-Vertical
>50 Very Dense 15-30 Very Stff 5 Very Hard 5 Fresh >10'  Very Wide/Very Thick 8590 Vertical
>30 Hard
NOTES:

L BORING NO. ISS 69-7
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6) Bottom of borehole at 156.5'; acoustic televiewer suivey performed; borehole grouted upon completion,

BORING LOG
DMIMEHARRIS »ARUP . S : BORING NO. ISS 69-7
A BORING STATION: 1163+34.04 OFFSET: 79.71
SECOND AVENUE SUBWAY PROJECT NO.CM1188 COORDINATES:
PROJECT. G. SURFEL. 156.23 NORTH: 218843.2984
DATUM : NYCT EAST: 995580.8315
) ) » FINAL BORING DEPTH (FT) 156.5
SAMPLER: 2* 0.D. Split Spoon BORING.CO: Jersey Boring and Drilling Corp. e GROUND WATER READINGS
SAMPLER HAMMER 140 Ib (ALdDmatic) FOREMAN: Peter Lynch - DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: ENGINEER: Sar; h E
CASING HAMMER: N/A (Spun) o & DATE START: 06/03/05 _DATE END: DB/08/05
ROCK CORE: N@ 5 - |REVIEWED BY: C. Snee DATE: 11/14/05
5 = 9 = INSITU PROPERTIES :
2| E AHHP e
o = £ = o
g g £ Sl & E g3 § £ HARDNESS |WEATHERING| ‘PER FOOT
c|l&]| o = 2l & @ B SAMPLE DESCRIPTION 1.2
L1 >l o w =~ | w 3] g8ig|® “ & see below for | see below for | see below | o
z e 7 g Ug'i 2 HE-' 2 g E E g @ values values for values | W
ol @ | 2 = ol = z =gl = =
g|3|a| & |a8|z| B |e|@|s z:, b O|9|12345]12345/1123412
35 22,7 Cross-folistion Joints/fracture, partiaily == : i1 e
: healed, rough, moderalely dipping to sub- — a8
25 : : vertical. - { 0
C4 | 27.3-36.9 9.6/9.6 |100| 76 22,8-23.3" Healed sub-vertical jointsfraclures. |— —| i
25 27.2"; Cross-foliation joint/fracture, rough to — ] . 149
smooth, mederately dipping, shightly weathered. —_— i i o
25 o o S i ]ol
. 135 = C4: Similar to Schist in C1, except convoluted, o s
25 horizontal to moderately dipping fofiation. — 0
34.1-36.9":Similar to amphibole Schist in CS A B =
25 except ional thin quartz vein. = O 3 B
25 — = | ‘o
2 L I P 0
— — 1 1
0= == g -
. i s ) — 1
2 - ) C5: Similar lo amphibele Schist in C3. —_ B T
2 43,0"-46.9": Similar to Schist in C1, exceptvery | — —]| 1
C5 | 36.9-46.9 10.0/10.0 |100] 86 | - | thin to thin quartzo-feldspathic zones and thin, S S &
3 moderalely spaced, gamet rich zones. — 1
35 b
45 — .
i = !
4 = 1
Very hard, fresh, fine lo coarse grained, light o -
35 dark gray,.quartz-mica-game! SCHIST, with —— 0
very Lhin, convoluted, crenulated, horizontal!o —_——
25 verlical folialion, no apparent j e == . 0
occasional very thin fo thin arnphlbole Schist; ] ]
150 25 occasional very-thin quaﬂzo—ferdspatmc zones — = o 8 0
and very thin, moderalely spaced, gamel rich 0
. 25 zones. = —
’ L. i A ] e 10
25§ cg | 46.9.57.0 10.140.1 [100{ 100 - =] E P i
P : ‘ = 0
3 : —— X N - (RERINL
i 0
55 3 — ] = T T
3 == 5 i B
2 e B A -BERNL
3 E == o b 0
3 = = e 1
: & = =N ol -
&0 3 . s A =t _D_
GRANULAR SOILS COHESIVE S0ILS ROCK CORE CHARACTERISTICS ‘ JOINTIFRACTURE CHARACTERISTICS
BPF  DENSHY: -- BPF CONSISTENCY | "~ HARDNESS =~ WEATHERING . "~ NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04  Veryloose <2 Very Soft 1 VerySoft 1 Complete (1) e 2°  Very elose/Very Thin 0-5  Horizontal
410 Loose 24 Soft : 2 Medium 2 Severe (2)1-2 *1'  Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 4-8  Med Stifl 3 Med Hard 3 Moderate {3) 310 3" Mod Close/Mod Thick 3555 Mad Dipping
3050 Dense 8-15  Siiff 4 Hard 4 Slight (4} 11-20 £10' Wide/Thick- 55-85 Sub-Vertical
>50 VeryDense 15-30 Very Stiff 5 VeryHard 5 Fresh 40" Very Wide/Very Thick 8590 \Verlical
>30 Hard
5) New core bit.

BORING NO. ISS 69-7
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BORING NO. ISS 69-7
BORING STATION: 1163+34.04 OFFSET: 79.71
SECOND AVENUE SUBWAY SRS IECTD. Caa 185 s
PROJECT G.SURFEL. 15623 - - NORTH: 218843.2084

DATUM : NYCT

EAST: 935580.8315

FINAL BORING DEPTH (FT) 156.5

6) Bottom of borehole at 156.5'; acoustic televiewer survey performed; borehole grouted upon completion.

|SAMPLER=2" O.D: Split Spoon” BORING CO: Jersey Boring and Drilling Corp. ; GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib (Automatic) FOREMAN: Peter Lynch DATE TIME | DEPTH| CASING| STAB. TIME
CASING SIZE: 3" nfoT) ENGINEER: Sara Rocha
CASING HAMMER: N/A (Spun) DATE START: 06/03/05 DATE END: 06/08/05
ROCK CORE: NQ REVIEWED BY: DATE: 11/14/05
' . s |Slg INSITU PROPERTIES
g E £ |E1E : NUMBER OF
| i £ |8lgls a8 FRACTURES
| g £ Sleg| 2 |5[2]5 2 ; HARDNESS |WEATHERING| PER FOOT-
'S
=188 g 18| 9 |z|¥|y SAMPLE DESCRIPTION s g
I I N ol 5 s |8lgl®d - : @ % See below for | see belaw for | se6 below | o
E 2|7 7 el3 g |2 2l a g E § values values for values | W
5| = 3 3.5 z Elolg : =
AHEHEREHEREHE G| 5 |elizass|rzasesiizaeld
3 - C7: Simitar 1o Schist in C6, except rough, = ity & 0
widely spaced, horizontal to moderately dipping, | — —| Yo =
S . slightly weathered fouauunjmn!sﬁraclura hlgh SN 3 o
C7 | 57.087.1 10.1/10.1 [100[100| - quarz content. Sy s
25| . == ad . 0
=i i i 0
3 = = 2 i I
— i 0
65 —22 = -
2 - — i 0
25 o Smi=— ] = B 0
Similar to Schist in C6, except horizontal to sub- | — ] 0
235 horizontal foliation, widely spaced, horizontal, — = - -gpl - -
P slightly weathered foliation pmls!fradures no === 0
= amphibole Schist zones. RN — i) 45 =
25 67.5'-68.1": Healed vertical joint/fracture. —— 0
70 ’ = = %
25 = = :
25 t ok N = i B8 0
C8 |- 67.1-77.0 98/89 [100}100| - S i
25 | = 2
3 == 0
= = 0
7523 - = )
3 ] ® 0
3 - — = 0
Similar to Schist in C6, except horizontal to | 1
3 moderalely dipping foligtion, rough, moderately —_—— g
closely to widely spaced, sub-horizontal, iron- RN 0
3 _oxide stained foliglion joints/ractures; .
occasional-very thin quartz veins; occasional e 0
80 25 very thin quartzo-feldspathic zones. . P G o e —
3 80.3'-80.8': Healed sub-ventical to vertical R 1
jointfracture. ==
3 - — ) ]
3 | co | 77.0869 99/99 |100{100] - . =
2 == 5 1.0
25 — 19
e | 0
a5 —-28 =3 o]
25 = ! 19
25 S B Lo
oy 63
pm— i 1]
-5 = 2 it Kokl
2 i ;vs'?x 40
e Hey 0
90—+ . | : JEL
GRANULAR SOILS COHESIVE SOILS ... ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
‘BPF DENSITY BPF - CONSISTENCY |. HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2 Very Soft 1 VerySoft - 1+ Complete . (1)0 - 2®  Very close/Very Thin 0-5  Horizontal
4-10 Loose 24  Soft 2  Medium 2 Severe (2)1-2 "1 Close/Thin 5-35 Sub-Horizontal
10-30 Medium Dense 4-8* Med Stiff -+ 3 MedHard 3 Moderale {3) 310 -3 Mod Ciose/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15 Stiff 4 ‘Hard 4  Slight (4) 11-20 10" Wide/Thick 55-85 Sub-Vertical
. >50 VeryDense 15-30 Very Stiff 5 VeryHard 5 Fresh 10°  Very WideVery Thick 85-90 Verlical
>30 Hard
5) New core bit. i

BORING NO. ISS €9-7




Sheet: 4 of 6

BORING LOG
] BORING NO. ISS 69-7
DMIMEZHARRIS vARUP BORING STATION: 1163+34.04 ___ OFFSET:79.71
SECOND AVENUE SUBWAY [PROJECTNO.CM1188 COORDINATES:
PROJECT G. SURF EL. 156.23 NORTH: 218843.2984

DATUM : NYCT £

EAST: 995580.8315

FINAL BORING DEPTH (FT) 156.5

SAMPLER: 2" O.D. Spiit § BORING CO: Jersev Boring and Dnlllng Corp : GROUND WATER READINGS
. |SAMPLER HAMMER: 140 |b (Automatic) FOREMAN: Peter Lynch DATE | TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" (Spun to 7") ENGINEER: Sara Rocha
CASING HAMMER: N/A ]Spurl) . | DATE START: 06/03/05 DATE END: 06/08/05
ROCK CORE: NQ 2 REVIEWED BY: C. Snee DATE: 11/14/05
. - 3 Flzs INSITU PROPERTIES
g - £ |8 NUMBER OF
z| 2 ™ Z |8|gls _ . FRACTURES
=2 1 - E l1&|e 2 1288 g i HARDNESS |WEATHERING| PER FOOT
=g 8 i 215 o |z|ele SAMPLE DESCRIPTION s 3
£l 2 w w = w S 8|lg|u & & see below for | see below for | see below | ¢
E' 217 7 e123| 8 |2 = 1= g g o velues values for values | W
Gl = s < 2 Ejgf2 [ =
81313 5 |2[2]| & [e]2|E | 5 |9|1234s)l12345]1234]3
3 7 E = : i 0
- Similar to Schist in CG except honzonlalio = = A i : o
1. . miod: ly dipping fi ion, OCcasi s ] i
25 1 10 | 86.9-969 | 10.0/10.0(100{100| - | thin quartzo-feldspathic zones. Lty - =
2 92.6": Cross-foliation joint/fracture, rough, very — = N 1
widely spaced, moderately dipping, slightly JR——
25 wealhered, mineralized. = = L _ps L 0
93.3-94.0":Healed sub-vertical lo verlical [— 0
95 2 jointfracture. [— -
25 == L L) 0
o ? 0
25 Similar to Schist in C8, except horizontal to sub- | — i- i
2 | 5 _ horizontal fotiation, occasional very thin quartz — 0
- T veins. e i e o2
2 103.0" Cross-falialion joint/fracture, partially N P i
healed, rough, widely spaced, sub-vertical, S o iz i
Y slighlly wealhered, slightly caicified. — = X | L
25 = 0
25 1 c11 | 96.0-106.8 8.9/8 |100|100{ - == A REaxil
2 i ] | 0
2 — N Ll
0525 == - -
25 i
25 Very hard, fresh, fine to coarse grained, lightto | — —|
25 .dark gray, quartz-mica-gamet SCHIST, with g )
5 .. very thin, crenulated, horizontal to sub- p———
25 . __ horizontal foliation, rough, with widely spaced, R
: T ) horizontal, slightly weathered folialion = ]
25 Jmmsfrracturss occaslonal very thin quartz —
10 veins. S |
25 prasar
25 1 c12 [106.8-1168) 10.1/10.1 | 100|100 - i
2 =
235 == -
— il
1522 =3 i
25 == .
25 e
2 e
25 — = Sy
h2o 2_ T LI
GRANULAR SQILS - COHESIVE SOILS ROCK CORE CHARACTERISTICS * JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY - BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04  VeryLoose <2 Very Soft 1 VerySoft 1 Complete- - S{ye - 2" Veryclose/Very Thin 0-5  Horizontal
4-10 Loose 24 Soft 2 Medium 2 Severe (2) 12 *-1*  Close/Thin ¢ 5-35 Sub-Horizontal
10-30 Medium Dense | 4-8  Med Stiff 3 .Med Hard 3 Moderate {3) 310 3 Mod Close/Mod Thick 35.55 Mod Dipping
30-50 Dense 8-15 Stiff 4 Hard 4  Stight (4) 11-20 *10"  Wide/Thick 55-85 Sub-Vertical
>50 VeryDense 15:30 Very Stff 5 VeryHard 5 Fresh 40" Very Wide/Very Thick 85-90 Vertical
>30 Hard

5) New core bil.

6) Bottom of borehole at 156.5'; acoustic leleviewer survey performed; borehole grouted upon completion.

[ BORING NO. ISS 69-7




BORING LOG Sheet: 5 of 6
DMIMSZHARRIS *ARUP ' BORING NO. ISS 69-7 |
A Jory Ve - . BORING STATION: 1163+34.04 OFFSET: 79.71
ot T —— SECOND AVENUE SUBWAY PROJECT NO. CM1188 COORDINATES:
LY S PROJECT G. SURF EL. 156.23 NORTH: 218843.2984
o — DATUM : NYCT EAST: 995580.8315
FINAL BORING DEPTH (FT} 156.5
SAMPLER: 2° 0.D. Split Spoon BORING CO: Jersey Boring and Drilling Corp. GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib (Automatic) FOREMAN: Peter Lynch L DATE | TIME | DEPTH| CASING STAB. TIME
GASING SIZE: 3* (Spunto 7°) ENGINEER: Sara Rocha _
CASING HAMMER: N/A (Spun) DATE START: 06/03/05 DATE END: 06/08/05
ROCK CORE: NQ REVIEWED BY: C, Snee DATE: 11/14/05
] = -g F z INSITU PROPERTIES NUMBER OF
- % £ 2 |glels 3 5 FRACTURES
2 ¥ E 6 o o S g g @ E HARDNESS [WEATHERING| PER FOOT
=l&18| & |2l&) @ |g gle SAMPLE DESCRIPTION S 4
L gl W <~ w 3] o 3 ‘2 & . see below for | see below for | see below | o
E gl z ol 2|3 £ o clE 5 E @] values values for values | 4
o | = 3 o] £ ¥ =1o4 = =
83| a & @z g o[eiR|d 7 5 |2|12345112345 (12342
25 . Similar to Schist in C12, except nio apparent —_— 4| N 0
C13 |116.9-126.8 9.9/99 |100|100 joints/fractures. . = =] =¥ :
25 122.0-123.0" Very hard, fresh, coarse grained, | — —| 0
light gray-white-peach, quartzo-feldspathic —_ — 0
2.5 SCHIST(PEGMATITE). N - = s3]
= o . o
25 8 S — — -
2 = = 0
25 = 0
Similar o Schist in €12, except slightly — ) —fe T
2 convoluled foliation, no apparent - = 0
joints/fractures; pyrite; occasional very thin T =
|-2 " quartzo-feldspathic zones. p— . A 1
128.3'-128.8"; Cross-foliation joint/fraclure, i
o [, ¢ rough, widely spaced, sub-vertical, slightly = = | 0
0 wealhered, mineralized, pyrite. = = "
2 = = e |
C14 [126.8-136.7 999 |100[100] - =3 2 3 g
2 — ] 0
2 =3 M. L
e o 0
35 25 == 2 B
25 I : A 19]
2 ’ - — 0
Similar to Schistin C12, except horizontal lo = i
25 maderately dipping foliation, clesely to very = = 0
widely spaced, sub-horizontal to moderalely —_—— ST
dipping foliation joints/fractures; occasional very | | 9]
thin to thin quartzo-feldspathic zone. = =
5 - — °
40 g el
3 = = 1]
3 | C15[136.7-146.9 10.2/10.2 {100 100 - i o 9
25 = 0
5 = = L4
= i 0
as—4 == T
3 —_ _ 2
25 g .19]
25 = = 0
. == kil
B 0
02— : - —
GRANULAR SOILS COMESIVE SOILS . | 'ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY’ " BPF CONSISTENCY HARDNESS . © WEATHERING NO. PERFT "~ SPACING/THICKNESS ANGLE ATTITUDE
0-4 Very Loose <2  Very Soft 1 MerySofl. - 1. Complete - - (1) 0 2" Very close/Very Thin 0-5  Horizontal
440 Loose 24 Sofl 2 Medium 2 Severe (2)1-2 *1' Close/Thin 5-35 Sub-Horizontal
10-30 Medium Dense 4-8  Med Stiff 3  Med Hard 3 Moderale (3) 310 - 3  Mod Clese/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15  Stiff 4 Hard 4 Slight (4) 11-20 210" Wide/Thick 55-85 Sub-Vertical.
>50 Very Dense 15-30 Very Stiff 5 -VeryHard 5 Fresh 40'  Very Wide/Very Thick 85-90 Vertical
>30  Hard
5) New core bit.

6) Bottom of borehole at 156.5"; acoustic televiewer survey performed; borehale grouted upon completion.

BORING NO. ISS 69-7




Sheet: 6 of 6

BORING LOG
DMMETHARRES *ARUP : BORING NO. 1SS 69:7
A-Jor Vasew BORING STATION: 1163+34.04 OFFSET: 79,71
2 SECOND AVENUE SUBWAY [PROJECT ND. CM1188 COORDINATES: ~
s PROJECT G.SURFEL. 156,23 NORTH: 218843.2984
) ~ | DATUM: NYCT EAST: 995580.8315
- . FINAL BORING DEPTH {FT) 156.5
SAMPLER: 2" O.D. Split Spoon BORING CO: Jersey Boring and Drilling Corp. . : e GROUND WATER READINGS .
SAMPLER HAMMER: 140'lb {Automatic) FOREMAN: Peter Lyrch o ) DATE TIME | DEPTH] CASIN STAB. TIME
CASING SIZE: 3" (Spun fo 77) ENGINEER: -
CASING HAMMER: N/A {§Pun) DATE START: 06/03/05 DATE END: 06/08/05
ROCK CORE: ‘ REVIEWED BY:C_Snee _ DATE: 11/14/05
3 - Ty I3 = INSITU PROPERTIES
g g 2 |ols — — NUMBER OF
@ E 13 ES B 8 's s  f 3 FRACTURES
2| g £ 5 gl 2 |2|2[5 8 & HARDNESS |WEATHERING| PER FOOT
el B8 w 2l & A SAMPLE DESCRIPTION g s
Ll elu w =~ | w G 8 g|lu 2 ] see below for | see below for | see below &
E g 7 g g 3 E 21 % E E E @ values values for values [ &
@ | = = 3| % z I8jo|a 5 z
8133 & @z ¥ |ejg|& & bo|2| 12345112345 ]1123412
3 B = 0
Simitar to Schistin C12, except herizontal to e
i . moderately dipping foliation, very closely o — 0
3 C16 [146.9186.5 $B5 100l widely spaced, horizontal 1o moderately dipping | — —|
3 : foliation jointsfractures. : et 0
2 156.9'-156.5": Cross-foliation joint/fracture, _—
3 raugh ta smoath, sub-vertical, chloritized, = = 1 0]
minerqlizad. slickensided, partiaily healed parts. | — —|
552 ==~
2.5 e
2.5 -
80— ’ )
65—
70— .
n75
80 =
GRANULAR SOILS COHESIVE SOILS "~ ROCK CORE CHARACTERISTICS 3 JOINT/FRACTURE CHARACTERISTICS
--BPF DENSITY ~ -| BPF CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 VeryLoose <2 VerySoft . . 1 - Very Soft 1 Complete {1} 0 2*  Veryclose/Very Thin 0-5  Horizontal
4-10 Loose 24 Soft 2 Medium 2  Severe (2)1-2 =1 Ciose/Thin 5-35 Sub-Horizontal
10-30 Medium Dense 4-8  Med Stiff 3  Med Hard 3 Moderate (3) 310 *-3'.  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15- Stiff: 4 -Hard 4  Slight (4) 11-20 110" Wide/Thick 5585 Sub-Verlical
>50 Very Dense 15-30 Very Stiff 5 VeryHard 5 Fresh 40" Very Wide/Very Thick 8590 Verlical .
>30 Hard

§) New core bit.

6) Bottom of borehole at 156.5"; acoustic televiewer survey performed; borehote grouted upon complelion.

BORING NO. ISS 69-7
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BORING LOG
. BORING NO. ISS 71-5
nglm g b . BORING STATION: 1168+59.89 OFFSET: 83.89
SECOND AVENUE SUBWAY FROFECTHO CM1188 - ZHORDINATES:
PROJECT G.SURF EL. 152.10 NORTH: 219203.6171

DATUM : NYCT

EAST: 995682.5366

FINAL BORING DEPTH (FT) 155.1

BORING CO: Jersey Boring and Drilling Corp.

SAMPLER: 2" O.D. Split Spoon GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib. (Automatic) . FOREMAN: Peter Lynch : DATE |_ TIME ] DEPTH| CASING _ STAB.TIME
CASING SIZE: 3° ENGINEER: Sarz 5/23/05 1005 | _12.7‘ ) _?‘ _20 Hrs. 20 Min.
CASING HAMMER: N/A - Spun . DATE START: 05/19/05 DATE END: 05/24/05 . | 5/24/05 1:45 183 7 " 20Mn
ROCK CORE: REVIEWED BY: C. Snee DATE: 11/14/05 | |
2 z IS " INSITU PROPERTIES
el g E FHIZE NUMBER OF
= & ] = FRACTURES
e 4 £ § g| 2 1% g 'g_ . 8 E HARDNESS |WEATHERING| PER FOOT
Ele 8 g ° g, o |z|l@|s SAMPLE DESCRIPTION £ 2
izl a - w G Sta|d i ] see below for | see below for | see below | o
19|z ) 2|3 E 1215 g E n|  values values for values | 1
a | & | 2 = ol g =s19lg = =
a|3|&] & 2|z| & [2|8|E 7] b 12| 12345412345 1123412
B p - FILL 1 . L
43 PAVEMENT THICKNESS: N bt
. Pl
- 8" Concrete; 6°.Gravel sub-grade 3 | - e b e
= 0d H i i
1 3 "Very dense, dark gray-brown, fine lo coarse [ = -t
; 3 $325 |SO0 IS0 | 33 = SAND, some Rock Fragments, fittle Silt, trace i, [PECROCK]: | RRA Pl
T Mica (SM 1 6-65) e TTTUTTY
5— . ~—— i .
- =
— T|ROCK |
Hard to very hard, fresh, fine to coarse grained, | —
5 light to dark gray, quartz-mica-gamet SCHIST, e e 3
with very thin, crenulated, horizontal to sub- e 4 = |
horizontal foliation, with very close fo closely p—— el | 2
spaced, horizontal to sub-horizontal slightly Ju—
2 (] 7123 5.3/5.3 [100| 72 | - | westhered.slightly to strongly iron-oxide stained | — | o 4 3
1 to clay coated foliation joints/fractures; S — 2
25 occasional very thin amphibole Schist zone; —_— A |
3 occasional thin quartz-feldspar zone. SR 3
4 9', 10.4’ and 11.5"; Foliation joints/fractures — - 2
surfaces are black. e
25 g N 0
il 0
15—-25 - —
== A s
C2: Similar to Sch C1, except no foli == >
: Similar to ist in C1, ex no foliation a— ] o =
g5 | C2 | 123223 10110 11001100} - | jointsHiractures; occasional very thin quartz - = 0
veins. ] [
25 e 2
== 0
20122 = &
25 = = N . o
25 . ) I
2 Similar to Schist in C1, except slightly — £ 0
weathered foliation jointsfractures. e k. T
2 - — it £ = .2_ ] .1_
—= ! cile
2512 S PRI
2 == i <1l
2 — - : 0
C3 | 22.3-31.7 94/94 |100{100{ - = = ¥ i S S e
2 i —_ — ) 3 ! 0
25 == ShREi 0
] & . T
20—-25 — . i 0
GRANULAR SOILS ‘COHESIVE SOILS ROCK CORE CHARACTERISTICS- JOINT/FRACTURE CHARACTERISTICS
BPF- DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 VeryLoose <2-- Very Soft 1 Very Soft . 1 Complete (o <2"  Very close/Very Thin 0-5  Horzontal
4-10 Loose 24  Soft 2 . Medium 2 Severe (2)1-2 2*1"  Close/Thin 5-35 Sub-Horizontal
10-30 Medium Dense 4-8  Med Stiff 3 Med Hard 3  Moderate (3) 3-10 1-3'  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15 Stff 4 Hard 4  Shght (4) 11-20 310" Wide/Thick 55-85 Sub-Vertical
>50 Very Dense 15-30 Very Stiff 5 VeryHard 5 Fresh >10"  Very Wide/Very Thick 85-30 Vertical
>30 Hard

TES:

NOTES: : :
1)Water level readings have been made at fimes and under conditions stated, fluctuations of ground water may occur due to other factors than those present at the time measurements were made.
i soil and rock types, transition may be gradual. ’

boundaries bet

“Stratification lines rep! t app

Yield Test Data - Total organic vapors levels are referenced to a benzene standard measured in the head space of sealed soil sample jars using an organic vapor meler equipped with a

pholoionization detector (PID) and a 10.6eV lamp. Resulls are in parts per million by volume (ppmv).

4) Slight water loss observed throughout the borehole.

BORING NO. ISS 71-5
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BORING LOG .
m BORING NO. ISS 71-5
- m’mﬁaw 3 BORING STATION: 1168+590.89 OFFSET: 8§3.89 i i
= I‘@< SECOND AVENUE SUBWAY PROJECT NO. CM1188 COORDINATES:
i PROJECT G. SURF EL. 152.10 NORTH: 2192036171

[DATUM: NYCT

EAST: 995682.5366

[ FINAL BORING DEPTH (FT) 155.4

SAMPLER: 2" 0.D. Split Spoon_° BORING CO: Jersey Boring and Dirilling Corp. : GROUND WATER READINGS
. |SAMPLER HAMMER: 140 Ib. (Automatic) : | FOREMAN: Peter Lynch B DATE | TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" - JENGINEER: Sara Rocha
CASING HAMMER: N/A - Spun DATE START: 05/19/05 DATE END: 05/24/05
ROCK CORE: NQ . |REVIEWED BY: C. Snee DATE: 11/14/05
. — = Flz INSITU PROPERTIES i
g| E zZ |8 : ; NUMBER OF
5 5 w Z Q g s o . y - | FRACTURES
il I E S| ¢ g |gl2ld : § ¥ HARDNESS |WEATHERING | PER FOOT
clglo a f 1 & 7} z|¥|5 SAMPLE DESCRIPTION = g
£l o o Sl ] 8leli b & see below for | see below for | see below | o
E 21 & 212 2 2 Al = E g @ values values for values |14
7] = = o] = 3 £E18|& = =
4125 3 |2[2] & |B|e|® 5| 5 |Slizaeslizsasfizaal3
—— £ ] ]
25 —— £ L 0
25 Very hard, fresh, fine to coarse grained, light to = =] i e 1 .._i
dark gray, quartz-mica-gamet SCHIST, with T ] 0
25 very thin, crenulated, horizonltal le sub- — =
horizontal foliation, rough, widely spaced, = 0
25 horizontal, slightly weathered foliation b
25 jointsfiractures; occasional very thin to thin — 0
35 quartz veins; pyrite conlenl. et =
—_ 0
i ca | 317408 0202 |100l100] - 40.4": Healed sub-vertical jointAracture. = § i
25 i - TR = " 0
25 - 9
25" - 0
. 0
|a0-1-22 . - i
. . 1
2 2. Similar to Schist in C4, excep! cccasional very —
2 thin to thin emphibole Schist; occasional very 0
. thin quartz-feldspar 'znne_s: pyrite content. e T =
5 = 0
15 49.3"-50.1": Healed vertical joint/fracture. *
3 . H n
45 —22 = E i
25 1 5 | 40.9-50.8 9.9/09 |100|100| - - —
25 2 — o =
25 == "
28 =
50 25 o oo -
25 Similar to Schist in C4, except slightly ==
25 convoluted folialion; occasional very thinfo thin | — —| <
: amphibole Schist; occasional very thin quartz- e =
25 feldspar zones. g = =
25 L 50.952.1" and 55755.8" Healed sub-verticalto | _ |
C6 | 50.8-57.7 6.9/69 [100[100| - | vertical jointsfractures. —
25 : ——— R
55 bt At
== Lo
25 A i
— —| 4=
25 ZE E
25 = = s
50 25 CER 253 s il
GRANULAR SOILS COMESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS: - WEATHERING NO.PERFT SPACING/THICKNESS ANGLE . ATTITUDE
04 VeryLoose <2 Very Soft 1 Very Soft t Complete (1) o 2 Very close/Very Thin 0-5  Horizontal
4-10 Loose 24 Soft 2  Medium 2 Severe (2) 1-2 "4"' Close/Thin 5-35 Sub-Horizontal
16-30- Medium Dense -4-8. . Med Stiff | 3  MedHard 3 Moderate (3) 3-10 -3'  Moed Close/Mad Thick 3555 Mod Dipping
30-50 Dense 8-15 Stiff +4 Hard 4 -Slight (4) 11-20 “-10°  Wide/Thick 55-85 Sub-Vertical
>50 Very Dense 15-30 Very Stiff 5 VeryHard 5 Fresh - 10" Very Wide/Very Thick 85-90 Vertical
>30 Hard

5) RQD affected by vertical jointffracture between 104.8" and 106.3".

6) Core barrel became blocked,
7) Bottom of borenole al 155.1'; acouslic televiewer survey perfarmed; in-silu siress test performed; borehale grouted upon completion.

BORING NO. ISS 71-5




lShee!:3alG

BORING LOG
DMIMBTEARRIS »ARUP BORING NO. ISS 71-5
A v e BORING STATION: 1168+59.89 OFFSET: 83.89
PROJECT ' G.SURF EL 152.10 NORTH: 219203.6171
o DATUM : NYCT EAST: 995682.5366
FINAL BORING DEPTH (FT) 155.1
SAMPLER: 2" O.D. Split Spoon - BORING CO: Jersey Boring and Drilling Corp. 'GROUND WATER READINGS
‘| SAMPLER HAMMER: 140 Ib. (Automalic) - FOREMAN: Peter Lynch - ) DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 37 ENGINEER: Sara Rocha___—~
CASING HAMMER: N/A - Spun DATE START: 05/19/05 DATE END: 05/24/05
ROCK CORE: NQ REVIEWED BY: C. Snee DATE: 11/14/05
; - z =lE INSITU PROPERTIES
g I s d K NUMBER OF
x| = = £ glgls = 5 FRACTURES
= | & £ Sle| 2 |5|2|5 2 z HARDNESS |WEATHERING| PER FOOT
ol g 8 b £l & o |zl¥|s SAMPLE DESCRIPTION 2 S
L = o 2l g ¢ |8lalid , 2 & see below for | see below for | see below [ o
z 2 7 g ";3 g E 2 ;’ 'é E E @ values values for values | W
o 7} = = o z =lela = =
8183 & 2|z ¥ |e|8l& & H o |9[12345]|12345 /1234 )2
‘ i e 10
25 Similar to Schist in C4, excepl slightly == e i i 0
convoluted foliation, chioritized foliation —— ) 1
2.5 joints/raciures; occasional very thin to thin i >
. | cr |'s7.767.2 9595 |100] 96 quartz-feldspar zones. = = 3
£1.3" Cross-foliation jointAraciure, rough, sub- | — — n - 2
25 vertical, slightly weathered, mineralized. —_ = = '
. . — — ] i
E 25 62.5'63.1"; Cross-foliation jointsractures, sub- | _ __ 2 0
65 vertical to veriical, slightly weathered, — = Y
25 chioritized to clay coated; pariially healed. p— . i 1
25 61'-62.3"; Healed vertical joinUfracture. = _." N i o L
25 Very hard, fresh, fine to coarse grained, light lo — — H z 5
2 dark gray, quariz-mica-gamet SCHIST, with — - 2 <.
25 very thin, slightly convoluted, crenulated, — ‘*P; 1
honizonial to moderately dipping foliation, rough | — — R
25 1o smooth, very close to widely spaced, ) = : X 10
70 horizental ta sub-horizontal, slightly weathered, |{— —} A !
3 chloritized foliation jointsfiraclures: occasional | — = i °
. very thin to thi artz veins; pyrile content. P
i | 'cs | s7.278 sarms |100|0a| - | "7 MmN o = - X 0
| 7 . : o e ; =
2.5 67.2-67.6" Fracture zone, rough to smooth, == : :
25 very closely spaced, horizontal to sub- == 1
< he 1, slightly weathered, chloritized = -
3 foliation, cross-foliation jointsfractures. = 0
75 68.2": Cross-foliation joints/iraclure, rough, sub- | H
25. . vertical, slightly weathered, chloritized, W oL
mineralized. g % ] ¥
3 F 69'-69.7", 70.7-71.5", 71.3'-72.1" and 72'-72.6" S E8 : 0
Healed sub-vertical joints/fractures. Rt 0
3 i e S e p—y
a _ i nB 0
3 Ca | 76828 6.6/6.6 (100(100| - | (Cg: Similar to Schist in C4, except no apparent = 0
80 foliation joinlsAractures; occasional very thin to —
35 - thin quariz-feldspar zones. ] 0
3 — ] _e_)_|
3 o == 9
Similar to Schist in C8, except moderately.lo e
25 widely spaced, slighlly weathered foliation — 0
joints/fractures. -
8528 sl — - 0]
87.0": Pyrile on foliation joint — = 0
2. ]
25 — al
a C10 | 826918 9.2/9.2 |100(100| - == 0
T 0
2 == T
- 1
so—|-35 ‘ —— 1]
GRANULAR SOILS- COHESIVE SOILS © ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
"BPF ~ DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2 Very Soft 1 Very Soft 1 Complete (1) 0 2" Very closeNery Thin 0-5  Horizontal
4-10 Loose 24 Soft 2. Medium 2 Severe {2)1-2 “1' Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 4-8  Med Stiff . 3¢ Med Hard -~ 3 Moderale {3) 310 -3 Mod Close/Mod Thick 3555 Mod Dipping
30-50- Dense 8-15 Siff 4 Hard 4  Slight {4)11-20 10" Wide/Thick 55-85 Sub-Vertical
>50 Very Dense’ 15-30 Very Stiff 5  VeryHard 5 Fresh 10 Very Wide/Very Thick 85-90 Vertical
>30 Hard

5) RQD affected by vertical joinlfracture between 104.8' and 106.3".
"} Core barrel became blocked.

Bottom of borehole al 155.1'; acoustic televiewer survey performed; in-situ stress lest performed; borehole grouted upon completion.

BORING NO. ISS 71-5




BORING LOG Sheet: 4 of &'
DMVIMESHARRIS *ARUP BORING NO. ISS 74-5
. BORING STATION: 1168+59.89 OFFSET: 83.89 *
- SECOND AVENUE SUBWAY PROJECT NO, CM1188 COORDINATES:
. s PROJECT G.SURF EL.152.10 NORTH: 219203.6171
¥ DATUM: NYCT- | EAST: 095682 5366
FINAL BORING DEPm (FT) 1851
SAMPLER: 2" O.D. -Split Spoon BORING CO: Jersey Boring and Drilling Corp. - GROUND WATER READINGS
7 -~ SRy ae Ty T_amm—
SAMPLER HAMMER: 140 Ib. (Automatic) FOREMAN:-Peter Lynch - DATE | TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" ENGINEER:
CASING HAMMER: NIA Spun DATE START: 05/19/05 DATE END: 05/24/05
ROCK CORE: N REVIEWED BY: C. Snee DATE: 11/14/05
, — s | & #] INSITU PROPERTIES
2 £ |z 4P NUMBER OF
4 = £ = FRACTURES
=] g E 5l o 5 § g E 2 E HARDNESS [WEATHERING| PER FOOT
W
El&|2 8 21 8| .9 |E|l¥ls SAMPLE DESCRIPTION : 3
El 25 o - s |8|6|8 % S8 below for | see below for | see below |
E g 2 2 S 3 w 2 g E E g @ values values for values | W
Elog |3 b= 2= zZ (:lold ) 2
8133 & @z & ele|e 7 @ Q|12345/12345 11234 |3
' ' == 1 B 0
25 . = . - — 1
Similar to Schist in C8, except convoluted —_—
3 foliation in parts, slighly crenulated. occasional | — | ¥ 1
A very thin to thin quartz veins, pyrite conlent o ] o 0
|3as. . T
- 0
9528 = =
a5 == i 0
— 1
35 1 ¢c11 | 918-101.8 10.1/10.1 [100| 100 - = = -
25 o . A £ 19
£ — = Z 0
= —_— 1 0
00— == il .
3 - = =N 11
X s { 0
Similar to Schist in CB8, except convoluled = = B
45 {oliation, crenulated, moderately to widely ] 1
spaced foliation jointsAractures. —— 7 i
35 - =0 i B
- 104.8'-106.3": Cross-foliation joint/fracture, —_—— 2
05 25 | c12 1101.9-107.6 5757 |100| 74 | - rough, vertical, slighllywealheud chioritized, S i -
1 - - | ‘mineralized. i PR 10!
3. —— 5 o
3 - = - e
3 Similar to Schist in C8, except hard, convoluted, | — — : 2
3 highly crenulated, very high mica content. i 0
1 i 0
w32 =i o
3 ey e g 2
2’ == : g J L
5 | c13]1076117.3 9707 |100( 89 | - == B ERAE
s | o= . k °
= 0
15 2 | 025
3 == s 0
a = i e
3 == [ 0
— 5 % e
i = ¢ o A EERRL
s s g ]
S LRk SR i
20 4 e S 5 . Lol
GRANULAR SOILS COHESIVE SOILS " ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF  DENSTTY BPF  CONSISTENCY HARDNESS WEATHERING NO. PER FT SPACINGITHICKNESS ANGLE ATTITUDE
04 VeryLoose <2 Very Soft 1 Very Soft 1 Complete mno 2*  VerycloseVery Thin 0-5  Horizontal
4-10 Loose 24 Soft 2 Medium 2 Severe 2)1-2 1" Close/Thin 535 Sub-Horizontal
10-30 Medium Dense | 4-8  Med Stff 3 Med Hard 3 Moderate (3) 310 . "3 Mod Close/Mod Thick 3555 Mod Dipping
30-50 Dense 8-15 Stff 4 Hard 4 Slight (4) 1120 210" Wide/Thick 55.85 Sub-Vertical
>50 Very Dense 15-30 , Very Stiff . 5 VeryHard 5 Fresh 40'  Very Wide/Very Thick 8590 Vertical
>30 Hard

6) Core barrel became blocked.

5) RQD affected by vertical joint/fracture between 104.8" and 106.3":

7) Bottom of borehole at 155.1"; acoustic televiewer survey performed; in-situ stress test performed; borehole grouted upon completion.

BORING NO. ISS 71-5




]_Sheel: 50f6

BORING LOG
DR =E ~ARUP BORING NO. ISS 71-5
3 oy Ve . - e : BORING STATION: 1168+59.89 OFFSET: 83.89
SECOND AVENUE SUBWAY PROJECT NO. CM1188 COORDINATES: :
R PROJECT , G. SURF EL. 152.10 NORTH: 219203.6171__--
Fadromsry - DATUM : NYCT EAST: 995682.5366
FINAL BORING DEPTH {FT) 155.1
SAMPLER: 2" 0.D. Split Spoon BORING CO: Jersey Boring and Drilling Corp. . GROUND WATER READINGS
SAMPLER HAMMER: 140 [b. (Automatic) ‘| FOREMAN: Pelter Lynch DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3~ ENGINEER: :
CASING HAMMER: N/A - Spun DATE START: 05/18/05 DATE END: 05/24/05
ROCK CORE: N REVIEWEDBY:C Snee  DATE: 11/14/05
] . 5 F F . INSITU PROPERTIES
g £ s (5] NUMBER OF
« = £ (Blol& 2 FRACTURES
o|lw| =z zl e 2 | g|x ) 2 ¥ HARDNESS |WEATHERING| PER FOOT
uw o - o
=818 & |2|&| 8 |E|l¢|s SAMPLE DESCRIPTION £l =
Ij_:, g I S 2l w 2] 8 o|g ey 0 - H see below for | see below for | see below
E 2 i 7 g 3 9 2 3 ’5 g E @l velues values for values g
@ | = 3 5| Z N = § =
8138|5 & 8|z g |[R|8IE k7 o 9] 12345112345 11234 (2
4 : K . A
3 . Similar to Schist in CB, except highly crenulated _ i3 RoP = |5
45 | C1 17328 9898 [100] o1 | - | inpiaces. R s i 3
- “121.0121.6 Fracture zone, rough to smooth, = = A
as herizontal to moderalely dipping, slightly - = o L 1]
weathered foliation, cross-foliation - o 0
hos 35 jointsfractures. - 34‘}“_
—] Sy
5 121.9-122.2': Healed sub-vertical jointracture. = " = | 0|
3 = ey 3
Hard, fresh, fine to coarse grained, light to dark e ﬂ.,! 0
3 gray, quartz-mica-gamnet SCHIST, with very ] I 2}
thin, convoluled, highly crenulated, horizonlal to | — —| 5 0
5 moderately dipping foliation, rough to smooth, = t L
with moderately closely to widely spaced, sub- - § L 1
a9 €15 |127.1-1325 54/54 }100(100| - horizontal to moderalely dipping, slighlly i & o T
a5 : weathered foliation joints/ractures, high mica = _#33 0
content. . e E 3 —|
as ; == 2 o 0
3s Similar to Schist in C15, except closely lo widely | — — . M 5
spaced foliation joints/fractures; frequent quartz- | — | 0
3. feldspar zones. ) -_—— i) i
352 136.5'-142.2" Closely spaced quartz-feldspar = = 3 — L
35 zones, very thin to mederately thick. - = 2
5 ; 3= i o 0
45 €16 [1325-142.2 9.7/9.7 |100| 95 | - ok 0
45 i 10]
= 0
a0 &= = i Bl
5 = = | 9
4 ~ = 6 1O
a5 Similar to Schisl in C15, excepl closely spaced = 0
quartz-feldspar zones. B
35 — — 1ol
145'-146.9": Very hard, fresh, coarse grained, Bl
4 | €17 (14221489 4.7/47 |100( 98 | - | light gray-white-pink, quarizo-feldspathic = — 1.0
2 SCHIST and PEGMATITE. TR A
L
y
55 . OO 19
z ' r o
P a
3. a5 L
\._‘n'\ 7
150 = Pr s
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS Co JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY -HARDNESS WEATHERING NO. PERFT. SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2 Very Soft 1 Very Soft 1 Complete 1o 2" Verycdlose/Very Thin 0-5  Horizontal .
4-10 Loose " 24 Soft - 2  Medium 2 Severe (2) 1-2- - "1 Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 4-8  Med Stiff 3 MedHard 3  Moderate (3) 3-10 3 Mod Close/Mod Thick 3555 Mod Dipping
30-50 Dense 8-15 Stff 4 Hard 4  Shght “(4y11-20 *10"  Wide/Thick 55-85 Sub-Vertical
>50 Very Dense 15-30 Very Stff 5 VeryHard 5 Fresh 40" Very Wide/Very Thick B85-90 Verlical
>30 Hard

) Core barrel became blocked.

5) RQD affected by vertical joinlffracture between 104.8' and 106.3'.

' Bottom of borehole at 156.1'; acouslic televiewer survey performed; in-situ stress test performed; borehole grouted upon completion.

BORING NO. ISS 71-5
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BORING LOG
. BORING NO. ISS 71-5
m-’ms‘dmwp BORING STATION: 1168+59.89 OFFSET: 83.89
SECOND AVENUE SUBWAY PROJECT NO. CM1188 COGRDNATES
--- PROJECT G.SURFEL 152.10 NORTH: 219203617+

DATUM : NYCT ,

EAST: 995682.5366

FINAL BORING DEPTH (FT) 155,

1

SAMPLER: 2% O.D. Split Spoon i BORING CO: Jersey Boring and Drilling Corp. GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib. (Automatic) FOREMAN: Peter Lynch - DATE | TIME | DEPTH] CASING STAB. TIME
CASING SIZE: 3" . ENGINEER: , ¥ :
CASING HAMMER: N/A - Spun DATE START: 05/19/05 . DATE END: 05/24/05
ROCK CORE: NQ |REVIEWED BY: C_Snee . DATE: 11/14/05
. = g |Elsg - ) INSITU PROPERTIES
« 8] E 2 15l5]= 3 , FRACTURES
o | T x| S Elg|E 81 % HARDNESS {WEATHERING| PER FOOT
z| & E [2]|E] 8 |ulS]|E s| £
Flg|o w s8] 2 |z|g|s SAMPLE DESCRIPTION = 3 -
L - I o =l w 3] S(oiw ; : 1] see below for | see below for | seebelow | o
E 2 7 g 213 HEJ 2| v E E E @l vaves values for values | W
@ | = = 8| £ 2 =lotd = : . 2
B3| & 3 B =z ¥ |e|g|E 7 h (8] 12345[1234511234 (2
3 Similar to Pegmatite in C17, except fnequem < “, | 4
C18 |146.9-155.1 8.2/8.2 |100| 62 | - | wverylhin mica-Schist zones; high mica and Fata
3" . 2 - gamet content. S 3
149.3'-150.5": Fracture zone, several, rough to . n
3 smooth, very closely.spaced, sub-vertical, - RSP 3
. slightly weathered, kaolinized, minerali Ml P
3 cross-foliation joiritsffractures. . ey A
149.1'-149.6" Healed, serecitized r >:" P 0
Prg joints/fractures. by
= Boltom of borghole at 155.1 feet
60—
65— -
707
75—
80— .
) GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINTIFRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING ‘NO.PERFT "~ SPACING/THICKNESS ANGLE ATTITUDE
04 .VeryLoose <2 Very Soff -1 Very.Soft 1 Complele (1o ‘2" Very close/Very Thin 05 Horizontal
4-10 Loose 24 Soft 2 Medium 2 Severe (2)1-2 "-1' . Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 4-8  Med Stiff 3 MedHard 3 Moderate (3) 3-10 -3 Mod Close/Mod Thick 35.55 Mod Dipping
30-50 Dense 8-15. Stiff - 4 Hard 4 Slight (4) 11-20 210" Wide/Thick 5585 Sub-Verical
>50 VeryDense 15-30 Very Stifi § VeryHard 5 Fresh . 410" Very Wide/Very Thick 8580 Vertical
>30 Hard

6) Core barrel became blocked.

5) RQD affected by vertical jointfracture between 104.8" and 106.3".

7) Bottom of borehole at 155.1"; acoustic tel

survey perf

d; in-situ siress test performed; borehole grouted upon completion.

BORING NO. ISS 71-5




ANGLE BORING LOG [ sneet: 1018

ANGLE BORING NO. B71-8
BORING STATION: 1168+58.66 OFFSET: 87.98
SECOND AVENUE SUBWAY PROJECT NO. CM1188 COORDINATES:
PROJECT G. SURF EL. 150.67 NORTH: 219390.738
DATUM : NYCT EAST: 995690.382
’ FINAL BORING DEPTH (FT) 229.4
SAMPLER: NA BORING CO: Warren George, Inc. GROUND WATER READINGS
SAMPLER HAMMER: NA FOREMAN: J. Harris DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" tp 35' ENGINEER:
CASING HAMMER: NA DATE START: 10/02/2006 _ DATE END: 10/23/2006
ROCK CORE: NQ Wireline 30 degrees from horizontal |REVIEWED BY: C. Snee DATE: 03/06/07
: o~ Zz 9 [ F INSITU PROPERTIES
g| & £ |5l% NUMBER OF
x el & 4 = £ e e < 2 FRACTURES
okl g £ 5leg| g £ x & < SAMPLE DESCRIPTION g E HARDNESS |WEATHERING | PER FOOT
£ &3] © ] o | 2 oL 1Zlx|h BURMISTER (USCS / NYC BLDG CODE) 5 s
ool u w ~|lw| G |o|8|uw CLASSIFICATIONS o 5 see below for | see below for | see below | or
E ‘zgg z & g3 g;’ 2 s 5 E E @i values values for values | &
e |a&| = b 8| = o |e|Q = =
Bl188|&| 5 |=a |z | ¥2 [°|8|& 5 5 |2 12345)123412
£y PAVEMENT THICKNESS: 6" Concrete sidewalk . "
B Excavate 6' x 10" x 2' feel trench to clear utilities
for angle boring. 2
. s
g
e : ; !
10— - ; F~
— . 2 - s Kl S
1s—|
20—
25—
30 — J' I : i
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2  Very Soft 1 Very Soft 1 Complete 1o <2*  Very close/Very Thin 035  Acute
4-10 Loose 24 Soft 2 Medium 2 Severe (2)1-2 21" Close/Thin 35-55  Intermediate
10-30 Medium Dense | 48  Med Stff 3 Med Mard 3 Moderate (3) 3-10 1.3 Mod Close/Mod Thick 5580  Obluse
30-50 Dense 8-15 Stff 4  Hard 4 Slight (4)11-20 3-10' Wide/Thick
>50 Very Dense 15-30 Very Stiff 5  VeryHard & Fresh >10°  Very Wide/Very Thick See GOR
>30 Hard for definilions

NOTES:
1) Ground water leve! nol recorded.
) Stratification lines represent approximale boundaries between soil and rock types, transition may be gradual.
) Field Test Data - Total organic vapors levels are referenced to a benzene standard measured in the head space of sealed soil sample jars using an organic vapor meter equipped with a

photoionization detector (PID) and a 10.6eV lamp. Resulls are in parts per million by volume (ppmv).

BORING NO. B71-8




ANGLE BORING LOG

| Sheet: 2 of 8

DMIMESHARRIS « ARUP ANGLE BORING NO. B71-8
e B e --‘]_‘;@ vt BORING STATION: 1168+58.66 OFFSET: §7.98
- = SECDND AVENUE S UBWAY PROJECT NO.CM1188 COORDINATES:
bt | PROJECT G. SURF EL. 150.67 NORTH: 219390.738
: DATUM : NYCT EAST: 995690.382 [
FINAL BORING DEPTH (FT) 229.4 :
SAMPLER: NA BORING CO: Warmren George, Inc. GROUND WATER READINGS
SAMPLER HAMMER: NA FOREMAN: ). Harris DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" to 35 ENGINEER: .
CASING HAMMER: NA DATE START: 10/02/2006 DATE END: 10/23/2006
|ROCK CORE: NQ Wireline 30 degrees from horizontal |REVIEWEDBY: G, Snee DATE: 03/06/07
: z flsE INSITU PROPERTIES
g E £ Al S NUMBER OF
3 E 2 1 - £ 9 8 = ) FRACTURES
cz| & E gl 5| 3 |w|E|8 SAMPLE DESCRIPTION g E HARDNESS |WEATHERING| PER FOOT
= 8 w b - E |z|¥ L BURMISTER (USCS / NYC BLDG CODE) = g
T et I o = & gE |B|ofu CLASSIFICATIONS 2 5 see below for | see below for | see below | o
E 2zl & = g2l 3 E s |z g - 5 g @l velues values for values | 14
az| 2| £ |3|%| 28 |5/8|d 5 3
8138 & & 2| z| #8 {2|8|& & 7 |2 a5]1234 ]9
: T
4 ¥ i
a5
18 Very hard, fresh, fine o coarse grained, light —|RocK -
gray lo gray, quartz-mica-gamet SCHIST, with o .
18 very thin 1o thin, convoluted, crenulated, acute —— %
N 1o intermediate foliation, rough, closely lo == - |
7 moderately closely spaced, acule o —_
J C1 | 365415 /6  [100} 87 intermediate, fresh 1o slightly weathered == il
g foliation jointfracture. _——
40— 35.8'-36.0" Cross-foliation joint/fraciure: —_—— -
z Rough, intermediate, slighlly weathered, slight = e
16 iron-oxide staining. - —
16 E E =
& Similar to SCHIST in C1. - =
1e 46.3' and 49.0": Cross-folialion joinisfractures: |~ i
Rough, planar, acule lo intermediate, slightly el i
4571 55| c2 | 41549 7575 |100| 97 weathered, with calcite and chiorite coating. = =
N 48.2: inlermediate foliation fracture {possible N — e 2
6 slickensides). — 1
] = = 1
& = o 1
4 T 1
50 Very hard, fresh, fine to coarse grained, light ——
4 gray lo gray, quariz-mica-gamel SCHIST, with ] 1
thin, convoluted, acule to inlermediate foliation, R i
4 rough, closely o moderately closely spaced, — - na 0
fresh to slighlly weathered, some calcite, el 1 0
4 chioritic, acute to intermediate foliation — J
; jniracire, == 1T
c3 49.59 10010 |100] 81 48.1": Cross-falialion joint/fracture: Fracture e _-
zone: Rough, planar, intermediale — ) i 0
55— 55.2-55.5 and 57-57.4': Smooth o rough, — =
irregular, planar to stepped, moderately G 7
5
weathered, chlorite coaled, very closely spaced. [ — — = H
4 e .| | i 0
PR —— |5 | g ]
—_— ] ! 10
5 i 4 10
= i
= i 2
60——> == ; :
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
04  Very Loose <2 Very Soft 1 Very Soft 1 Complete 1o " Veryclose/Very Thin 0-5 Hornizontal
4-10 Loose 24 Soft 2  Medium 2 Severe 2)1-2 21" Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 48  Med Stiff 3 Med Hard 3 Moderate {3) 3-10 1-3  Mod Close/Mod Thick 3555 Mod Dipping
30-50 Dense 8-15- Stiff . - 4 Hard 4  Slight {4) 11-20 3-10' Wide/Thick 55-85 Sub-Vertical
>50 Very Dense 15-30 Very Stiff 5 VeryHard § Fresh >10°  Very Wide/Very Thick 8590 Vertical
>30 Hard

4) 57.4-59.0: Lost 1.5 in initial run. Over drilled 1o retrieve core sample. Core damaged and does not represent bedrock conditions accurately.
5) Bottom of borehole at 229.4 feet. Borehole grouled upon compietion.

BORING NO. B71-8




ANGLE BORING LOG Sheet: 30f 8
DMJMESHARRIS »ARUP ANGLE BORING NO. B71-8
L BORING STATION: 1168+58.66 OFFSET: 87.98
i SECOND AVENUE SUBWAY FeEeTR R 18 CEoRBiNATES
PROJECT G. SURF EL. 150,67 NORTH: 219390.738

EAST: 995690.382

DATUM : NYCT
FINAL BORING DEPTH (FT) 229.4
SAMPLER: NA BORING CO: Warren George, Inc. GROUND WATER READINGS
SAMPLER HAMMER: NA FOREMAN: J. Harris DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" {0 35' ENGINEER: GG : :
CASING HAMMER: NA DATE START: 10/02/2006 DATE END: 10/23/2006
ROCK CORE: NQ Wireline @_m%s_mm.mmrlzm REVIEWED BY: C. Spee DATE: 03/06/07
& - = ';e' 9 INSITU PROPERTIES
o [: § -1 NUMBER OF
1= ; = - £ B|g|e & x FRACTURES
E‘% X E "2’ E = E 5 5 5 SAMPLE DESCRIPTION @ 3 HARDNESS |WEATHERING| PERFOOT
E &3| © . sl a 2 L |e)lg|k BURMISTER (USCS / NYC BLDG CODE) 2 3
Licel o w Slal| SE |S|8|E CLASSIFICATIONS 9 & e below Tor | 5ee below for | see below | &
E EE A & 2|2 s 12126 : 5 S o valves values for values | &
aE| = = ol = Z0 (=02 = H
a8|38| & & a|z| 82 [2(8|& & 5 |2 123412
s Very hard, fresh, fine to coarse grained, light = o
gray lo gray, quariz-mica-gamet SCHIST, with — - =%
5 very thin 1o thin, convoluted, crenulaled, acute — ] 1
to intermediate foliation, rough, very closely to giame
5 moderately closely spaced, slight iron-oxide i 0
slaining. slightly chioritic, acute to intermediate —_— P
[3 foliation joints/ractures. = =
G4 | 5969 10/10 1100} 83 59.2, 630, 66.3'-66.5' and 67.667.6- Cross- | — — :
65—2 foliation jointsffractures: Rough, planar, slightly | — —
weathered, intermediate, slightly chiloritic. o 1
€ 59.6', 61.3' and 67.6'-67.9": Cross-oliation - —
6 joints#ractures: Rough, slightly weathered, = 2
slightly chioritic, acute, vuggy. e s 8
& 62.8-63.6 Thick band of quartzo-feldspathic | 3
SCHIST. = = 3 i
& == 2 EEEELL
—— ! 1
- 2 == . I
S — ) 1
5 Similar to SCHIST in CA. = | 0
72.1'-72.9% Cross-foliation joints/fractures: I — 3
5 Rough, slightly weathered, slightly chloritic, S 3
obtuse. i 1
5 74.4" Cross-foliation joints/fractures: Rough, P — =
C5 69-79 1010 [100{ %0 slightly weathered, chiorite coated, acute. —_— 2
7518 E=
5 - j 1
6 == 1
== i 5
] =l ___ 0
5 - 0
80 Very hard, fresh, fine to coarse grained, light == TR
5 gray to gray, quartz-mica-gamet SCHIST, with =i 8 0
very thin to thin, convoluted, crenulated, acule —
5 to intermediate foliation, rough, very doselyto  |— — N . 1
widely spaced, fresh, acule to intermediate - = o
3 foliation joints/fractures. —_ =
81.5-81.9: Cross-folialion joints/fractures: = ¥ o
2 1 cs 79.89 w0mo 100! o8 Smooth, slightly weathered, obluse, with chlorite | — 3 4
5 coaling. —i i 0
85 e i G
2 = J 5 19
- - 0
— = S e
5 == g
s == i 3 W
- = ) Fille
20 5 — (&
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF  DENSITY BPF CONSISTENCY HARDNESS WEATHERING NOC. PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2  Very Sofl 1 Very Soft 1 Complete {1} 0 <2*  Very cose/Very Thin 0-5  Horizontal
4-10 Loose 24  Soft 2  Medium 2 Severe {2)1-2 2"-1" Close/Thin 5-35 Sub-Horizontal
10-30 Medium Dense 48 Med Siiff 3 Med Hard 3 Moderate {3) 310 1-3' Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15 Siff 4  Hard 4 Siight (4)11-20 310 WidelThick 5585 Sub-Vertical
>50 Very Dense 15-30 Very Stiff 5 VeryHard 5 Fresh >10°  Very Wide/Very Thick 85-90 Vertical
>30 Hard
4) 57.4-59.0: Lost 1.5'in inilial run. Over drilled to retrieve core sample. Core damaged and does not represent bedrock conditions fy.

* Bottom of borehole al 229.4 feet. Borehole grouted upon completion.

BORING NO. B71-8




l Sheet: 4 of 8

ANGLE BORING LOG
. s Wt be kU B BORING STATION: 1168+58.66 OFFSET: 87.98
- = SECOND AVENUE SUBWAY PROJECT NO. CM1188 COORDINATES:
. PROJECT G. SURF EL. 150,67 NORTH: 219390.738
; DATUM : NYCT EAST: 995690.382
FINAL BORING DEPTH (FT) 229.4
SAMPLER: NA BORING CO: Wamren George, Inc. GROUND WATER READINGS
SAMPLER HAMMER: NA FOREMAN: ), Harris DATE TIME | DEPTH] CASING STAB. TIME
CASING SIZE: 3" {o 35" ENGINEER: G_ Guishieyn
CASING HAMMER: NA DATE START: 10/02/2006  DATE END: 10/23/2006
ROCK CORE: NQ Wireline 30 degrees from horizontal | REVIEWED BY: G _Snee DATE: 03/06/07
. — 5 Flz INSITU PROPERTIES
g E s TIE] . NUMBER OF
@ = @ Z o o FRACTURES
oLf ¥ = Slel 2 | g% g x HARDNESS |WEATHERING| PER FOOT
Tzl & E S| E| 3 |w =3 SAMPLE DESCRIPTION ] :
= 85| 8 W e ak |z|¥(n BURMISTER (USCS / NYC BLDG CODE) = 3
k(23] & w °lw| ok [8lgld : CLASSIFICATIONS @ 5 See below for | see below for | see below | o
E eg| 3 2 gl 3| Bs |z 2= § g @l values values for values | i
aE| = = 51 % S0 ([ejlo|=2 = =
8|388| & & 2|l z| P2 [2]|8(E & b |9l12345]12345]11234 /2
5 == 25 0
5 Similar to SCHIST in C6. — : { 1
92.5-92.9": Cross-foliation joints/fraclures: — ] 3
s Rough, fresh to slighlly weathered, obtuse, with | 0 2
slight calcite coating. e 2
5 92.5', 93.0°, 98.0' and 98.3": Cross-foliation — W K ) el
c7 89-99 10/10 93 jointsHractures: Rough, irregular, acute to = 1
a5 5 intermediate, with slight calcite coating. —_—— - .
A Occasional quartz band .05'-.3' thick. = 2
5 == 4 N EEELY
5 — P
5 = = =t 1
ot e b ! g ' o
00—+ - iy
4 —_—— o 2
Similar to SCHIST in C6. — - = g T
4 107.8"; Cross-foliation joints/Iractures: Rough, s i 0
planar, acute. ] ==
4 99.1-99.3": Thin band of quartz-mica- — o] 2
amphibole SCHIST. ] == B
4 cs 99-109 10/10 o7 Occasional quariz band .05'-.2" thick. = o E
o512 = t
4 = o EEERL
4 = ¢
- ]
4 . 1
4 = ¥ i 0
= 0
10 = L
5 = 1°]
= NEENLd
Very hard, fresh, fine o coarse grained, light = ! o
gray lo gray, quartz-mica-gamet SCHIST, with — 9 i
very thin to thin, conveluted, crenulated, acute —] ! i iLd
Cc9 | 108-118.1 10.1/10.1 100 to intermediate foliation, rough, closely to widely =]
- spaced, fresh, acute foliation jointsfraciures. = 0
- ]
i ] 0
—] {= -
— (= 2
- o
— 4 35 0
20 ] - S
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 VeryLoose Very Soft 1 Very Soft 1 Complete Mo <2*  Very close/Very Thin 0-5  Horizontal
4-10 Loose Soft 2  Medium 2 Severe (2)1-2 2*-1' Close/Thin 5-35 Sub-Horizonta!l
10-30 Medium Dense Med Stiff 3 Med Hard 3 Moderate (3) 310 1-3" Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense Stiff 4 Hard 4  Slight (4)11-20 3-10' Wide/Thick 5§5-85 Sub-Verlical
>50 Very Dense Very Stiff 5 VeryHard 5 Fresh >10'  Very Wide/Very Thick B85-90 Vertical
Hard

4) 57.4-59.0: Lost 1.5' ininitial run. Over drilled to relieve core sample. Core damaged and does not represent bedrock conditions accurately.
5) Bottom of borehote at 229.4 feet. Borehole grouted upon cempletion.

BORING NO. B71-8




ANGLE BORING LOG

| Sheel: 5 of 8

SECOND AVENUE SUBWAY

ANGLE BORING NO. B71-8

BORING STATION: 1168+58.66

OFFSET: 87.98

PROJECT NO. CM1188

COORDINATES:

PROJECT

G. SURF EL. 150.67

NORTH: 219390.738

DATUM : NYCT

EAST: 995690.382

FINAL BORING DEPTH (FT) 229.4

SAMPLER: NA

BORING CO: Warren George, Inc.

GROUND WATER READINGS

SAMPLER HAMMER: NA

FOREMAN: J. Harris

DATE

TIME

DEPTH

CASING

STAB. TIME

CASING SIZE: 3" to 35"

ENGINEER: G, Guishtevn

CASING HAMMER: NA

DATE START: 10/02/2006 _ DATE END: 10/23/2006

ROCK CORE: N(

CASING (BPF) OR
CORING (MIN/FT}
SAMPLE / CORE NO.
SAMPLE DEPTH (FT)

DEPTH (FT)

Wireline 30 degrees frc iz

PEN/REC: SOIL (IN/IN)

BLOWS /6 INCH
N VALUE (8PF)
ROCK (FT/FT)

e

E\

JIEWED BY: C. Snee

DATE: 03/06/07

TOTAL CORE REC (%) &

ROCK CORE RQD (%)

FIELD TEST DATA

SAMPLE DESCRIPTION
BURMISTER (USCS / NYC BLOG CODE)
CLASSIFICATIONS

STRATIGRAPHY

INSITU PROPERTIES

NUMBER OF

HARDNESS

WEATHERING

FRACTURES
PER FOOT

see below for
values

NOTES

12345

see below for
values

see below
for values

1234

Cc10

25

n on ko jon I e o i

119.1-129.2

1011104

100

30

c1

135

mmmummbmum

]
G

120.2-139.2

10110

96

c12

45

o o ;v |in

139.2-148.2

10/40

100

42

50

Very hard, fresh, fine 1o coarse grained, light
gray lo gray, quartz-mica-gamel SCHIST, with
very thin to thin, slightly crenulaled,
inlermediate foliation, rough, closely to widely
spaced, fresh, intermediate foliation
joints/fractures.

122.3-124.3"; Thick band of quartzo-feldspathic
SCHIST.

125.2'-125.9": Thin band of quartz-mica-
amphibole SCHIST.

126.3' and 126.1": Cross-foliation
joinishractures: Rough, planar, intermediate lo
obtuse, slickensided.

Very hard, fresh, fine lo coarse grained, light
gray to gray, quartz-mica-gamet SCHIST, with
wvery thin to thin, convoluted, crenulated, acule
to intermediate foliation, rough lo slightly
smooth, fresh to slightly weathered, closely to
widely spaced, acule o intermediate foliation
jointsAractures.

130.7-132', 134'-134.8' and 135.4-135.6" Thin
bands of Amphibole rich SCHIST.
131.2-131.35": Cross-foliation jointsHraclures:
Rough, slightly weathered, acute.

139,2'-142.5' and 148.9'-149.2": Similar to
SCHIST in C11.
142.5'-148.9": Medium hard to very soft,
moderately to severely weathered, fine to
coarse grained, light gray to gray, quartz-mica-
gamet SCHIST, with thin, convoluled,
crenulated, acute to intermediale foliation,
smooth to rough, kaclinite and chiorite coated,
very closely to closely spaced, severely -
thered, acute to intermediate foliation
joinisAractures {frequent cross foliation fractures
in severely weathered zones).

T
I FEETEEEEEEETEE e b e v ee e b e e e e R Rer e b e try b b el oo svmpor,

LAt e e e ey ey e et Re e v v b g e e et

|

-
=]
¥

H 3 i e H
.}‘T- —-|¢:> ol |= ol °l° »oolo -‘Io NIOIO ola © | NUMBER

-
=}

(3|

[+

3

15Tl

+

GRANULAR SOILS

COHESIVE S0ILS

ROCK CORE CHARACTERISTICS

JOINT/FRACTURE CHARACTERISTICS

BPF DENSITY
04 VerylLoose
4-10 Loose
10-30 Medium Dense
30-50 Dense
>50 Very Dense

. BPF

8-15
15-30

<2 Very Soft
24
48

>30

CONSISTENCY |.

HARDNESS
Very Soft
Medivm

A Wr =

=

®

a

g

d
B WN -

WEATHERING
Complete
Severe
Moderate
Slight
Fresh

(Mo
{2)1-2
(3) 3-10
{4) 11-20

NO.PERFT

<2*
24
a3
3-10'
>10

SPACING/THICKNESS

Very close/Very Thin
Close/Thin

Med CloseMod Thick
Wide/Thick

Very Wide/Very Thick

ANGLE

35-55
55-85
85-90

ATTITUDE
Horizontal
Sub-Horizontal
Mod Dipping
Sub-Vertical
Vertical

05
535

4) 57.4-58.0: Lost 1.5'in initial run. Over drilled to relrieve core sample. Core damaged and does nol represent bedrock conditions accuraltely.
* Botiom of borehole at 229.4 feel. Borehole grouted upon completion.

BORING NO. B71-8




Sheet: 6 of 8

ANGLE BORING LOG
ANGLE BORING NO. B71-8
BORING STATION: 1168+58.66 OFFSET: 87.98
SECOND AVENUE SUBWAY PROJECT NO.CM1188 COORDINATES:
PROJECT G. SURF EL 150.67 NORTH: 219390.738
DATUM: NYCT EAST: 995690.382
FINAL BORING DEPTH (FT) 229.4
SAMPLER: NA BORING CO: Warren George, Inc. GROUND WATER READINGS
SAMPLER HAMMER: NA FOREMAN: J, Harris DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" lg 35 ENGINEER: i)
CASING HAMMER: NA DATE START: 10/02/2006 __DATE END: 10/23/2006
ROCK CORE: NQ Wireline 30 gﬂrfgﬁ from horizon REVIEWED BY: C. Snee DATE: 03/06/07
. z fl=s INSITU PROPERTIES
g E % % € < NUMBER OF
e I £ 2] a FRACTURES
2] w il o] & vlelk <] >
TE‘ S E|&l& § m|E{3 SAMPLE DESCRIPTION @ z HARDNESS |WEATHERING | PER FOOT
~|8218| b |Z| 85| BE |¥|w|e| surmsTER (USCS/NYC BLDG CODE) £ 3
£ ool W o 2lw| o |8|g(|u CLASSIFICATIONS 2 o see below for | see below for | see below | or
E 22| & 7 2|13 Bx |2 SilE S S @|  velues values for values | W
nE| = = o ; 20 Elelg = g
8138| & & 2|z | B8 |2|B|E & 5 (8| 12345|123453 }??‘Lﬂ
Very hard to hard, fresh Lo slightly weathered, | — — 2 10+
fine to coarse grained, light gray to gray, quartz- | __ | 2
5 mica-gamet SCHIST, with very thin to thin, — 0
slightly convoluted, slightly crenulated, acute to =
5 intermediate fotiation, smooth o rough, very == 0
closely to widely spaced, slightly weathered, —_— 0
L} acute to intermediate foliation joints/fraciures. v
C13 |149.2-159.2 10/10 |100) 87 149.9', 150.2', 150.7", 155.9', 156.4", 157.2" and — ] 0
s5——2 157.85" Cross-foliation jointsfraclures: Rough {— —
to smooth, fresh to slightly weathered, planarto | 1
5 irregular, acute to obluse, with kaolinite coating |— —
6 at 149.9", 150.2"' and 150.7". -_— 1
FAULT ZONE — = o e
7 — 2
= = 1
-~ 6 BT P - - —
g i 0
6014 ==
21 . . 0
Very hard, fresh, fine to coarse grained, light ] -1
24 gray quarizo-feldspathic-gamet-mica SCHIST — 0
T (pegmatitic), with occasional thin, convoluted, JR— o0 T
482 crenulaled, acute lo intermediate foliation, - — : B 2
rough, closely o widely spaced, fresh, acute to e )
459 | I foliation joinl/f —— =
C14 |159.2-169.2 10110 [100) 100 165.8-168.1" Cross-foliation jointsfractures: —_— 3
o510 Frequent, healed, obtuse. st - -
163.6'-165.4": Thick vein of coarse grained, —_— 0
1 light orange and white quartzo-feldspathic - — -
12 pegmatite. e 0
10 —— | 0
— = 0
111 ——
— ] 0
nvoe e —_——
19 — g g !
5 169.2'-175.4": Similar to quartzo-feldspathic = i 0
SCHIST in C14. — 1 A B8
56 . 175.4-179.2": Very hard, fresh, fine to coarse - 1
grained, light gray. quartz-mica-gamet SCHIST, | — —
160 with very thin, convoluted, crenulated, acule o~ | — — : BN R
C15 [169.2-179.2 10410 |100) 97 intermediate foliation, rough, closely to = = i 0
75 a7 moderalely dosely spaced, fresh, acule to —_—— Js
intermediate folialion jointsfiractures. = 1
.44 | 178.7"; Cross-foliation joinlfracture: Rough, =
planar, acute. _— 1
22 — ¥ i MRS
14 = = % RS il
— 36 1
-~ 12 = = 4. e =
11 e i T BE
180 S k. e
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
0-4  Very Loose <2  Very Soft 1 VerySoft 1 Complele {yo <2"  Very dlose/Very Thin 0-5 Horizontal
4-10 Loose 24  Soft 2 Medium 2 Severe (2)1-2 2°-1"  Close/Thin 5-35 Sub-Horizonlal
10-30 Medium Dense 48  Med Stiff 3 Med Hard 3 Moderate (3) 310 1-3'  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense B-15  Suff 4 Hard 4  Slight {4) 11-20 3-10" Wide/Thick 55-85 Sub-Verfical
>50 Very Dense 15-30 Very Stiff § VeryHard § Fresh >10°  Very Wide/Very Thick 8590 Vertical
>30 Hard

4) 57.4-59.0: Lost 1.5'in initial run. Over drilled to refrieve core sample. Core damaged and does not represent bedrock conditions accurately.
§) Bottom of borehole al 229.4 feel. Borehole grouted upon completion.

BORING NO. B71-8




ANGLE BORING LOG | sheet: 7 or8
DMIMEIHARRIS « ARLP ANGLE BORING NO.B71-8
: oy B4 BORING STATION: 1168+58.66 OFFSET: 87.98
S SECOND AVENUE SUBWAY PROECTIO CNT188 SSORBITES:
PROJECT G. SURF EL 150,67 NORTH: 219390.738
) DATUM: NYCT EAST: 995690.382
oy FINAL BORING DEPTH (FT) 229.4
SAMPLER: NA BORING CO: Warren George, Inc. GROUND WATER READINGS
SAMPLER HAMMER: NA FOREMAN: J. Harris DATE TIME | DEPTH| CASING STAB. TIME
|CASING SIZE: 3" 1o 35' ENGINEER:
CASING HAMMER: NA DATE START: 10/02/2006 DATE END: 10/23/2006
ROCK CORE: NQ Wireline 30 degrees from horizontal |REVIEWED BY: C. Snee DATE: 03/06/07
. Py 3 IS INSITU PROPERTIES
S E Z A S NUMBER OF
nO: E 5 1 - ) g g = 61 " FRACTURES
ez| & £ gle| 3 |w| &S SAMPLE DESCRIPTION 2 z HARDNESS [WEATHERING[ PER FOOT
clas| 8| & |2(&| @ L |2|#|c|  suRMISTER USCS/NYC BLDG CODE) = g
Liloel w w Sl ol ok |8]|g|d CLASSIFICATIONS & & see below Tor | 5ee below for | see below | o
z gz g g 2|3 %‘; 2 ol 5 E @i values values for values |4
o |lnEl = = o ; Q =107 = =
$(38)|3| 3 |a|z]| 82 |2|e|® E| £ |9l123as|12345/1234]3
10 : : ) i s B | 0
Very hard, fresh, fine to coarse grained, light | Y 4 1
12 gray to gray, quartz-mica-gamet SCHIST, with —_— *:?1 0
very thin, convoluted, crenulated, intermediate - — 7 ks
12 foliation, {pinch and swell features throughout, " s & 0
very distorted follation). ]
1 180.1', 183.4' and 188.7": Cross-foliation — — i 1
C16 |179.2-188.3 10.1/10.1 [100| 98 joints/lraclures: Rough, planar, acute. — i 3
85 12 184.2" and 184.5": Cross-foliation —_—— 5. &
jointsffractures: Rough, iregular, obtuse. | 4 0
12 == -l
12 p——- - o :
= = 1
~ 12 - = i
gl 0
oo ——18— = - -
21 —— 0
16 Very hard, fresh, fine 1o coarse grained, gray, ] 0
] quartz-mica-gamel SCHIST, with very thin lo — e
13 thin, convoluted, crenulated, intermediate e 0
{oliation, rough, widely spaced, fresh, el
12 inlermediate foliation jointsffraclures. = ] 9
3. . 1 194.3' and 199.0" Cross-foliation _—
a5 14 C17 |100.3-1984 10.4/10:1 1001260 jointsfiractures: Rough, planar, intermediate. = = 1
14 = 2 2 0
14 = .
12 — 0
— 1
"' = &
1 T 0
P00 -
24 o B °
18 Very hard, fresh, fine to coarse grained, light == 0
= gray lo gray, quartz-mica-gamet SCHIST, with —_— & &
18 very thin, convoluted, crenulated, intermediate = 0
T to obiuse foliation, rough, closely lo moderately | — —|
14 closely spaced, fresh, intermediate faliation I B i RENL
s joints/fractures, |
- C18 (199.4-2094 10110 100,100 206.0" and 206.6": Cross-foliation - - i 0
jointsffractures: Rough, pianar, slightly —_—— 1
_34 weathered, acule lo intermediate, with slight e
chiorite coating. — = 1
14 —_—— - -
12 = L
e : g i 0
112 == i ! :
b0~ — - — .
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Veryloose <2 Very Soft 1 Very Soft 1 Complete me <2"  Very close/Very Thin 05  Horizontal
4-10 Loose 24 Soft 2 Medium 2 Severe (2)1-2 2-1' Close/Thin 5-35 Sub-Horizontal
10-30 Medium Dense 48  Med Stiff 3  Med Hard 3 Moderate (3) 310 13"  Mod Ciose/Mod Thick 35-55 Mod Dipping
30-50 Dense- 8-15 Suff 4 Hard 4 Slight (4) 11-20 3-10' Wide/Thick 55-85 Sub-Vertical
>50 VeryDense 15-30 Very Stiff § Very Hard 5 Fresh >10'  Very Wide/Very Thick 85-80 Vertical
>30 Hard
4) 57.4-59.0: Lost 1.5'in initial run. Over drilled to retrieve core sample. Core damaged and does not represent bedrock conditions accurately.
\ Bottom of borehole at 229.4 feet. Borehole grouled upon completion.
BORING NO. B71-8




| Sheet: 8 of 8

ANGLE BORING LOG
ANGLE BORING NO.B71-8
BORING STATION: 1168+58.66 OFFSET: 87.98
SECOND AVENUE SUBWAY PROJECT NO. CM1188 COORDINATES:
PROJECT G.SURF EL 150.67 NORTH: 215390.738
DATUM : NYCT EAST: 995690.382
FINAL BORING DEPTH (FT) 220.4
SAMPLER: NA BORING CO: Warren George, Inc. . GROUND WATER READINGS
SAMPLER HAMMER: NA FOREMAN: J. Harmis DATE TIME | DEPTH] CASIN STAB. TIME
CASING SIZE: 3" Ig 35' ENGINEER: G, Gutshteyn
CASING HAMMER: NA DATE START: 10/02/2006 DATE END: 10/23/2006
ROCK CORE: NQ Wireline 30 degrees from horizontal REVIEWED BY: C. Snee * DATE: 03/06/07
: 5 glz INSITU PROPERTIES
s| E s (518 NUMBER OF
gE z z = S § 1B = N FRACTURES
= g E ‘i’ : E g i . z -] SAMPLE DESCRIPTION g E HARDNESS |WEATHERING| PER FOOT
£ & © o 2/ 8| 2E |z|¥|5 BURMISTER (USCS / NYC BLDG CODE) b S
tico| u Slwl] ¢E |08 |w CLASSIFICATIONS o 5 et below for | see below for | seebelow | o
E 2z| & 2 221 Ex |2|x a E E @l values values for values | 1t
Qx| = = ol £ Z0 (|92 =3 =
Bl38l 3| 2 |3|z2] &2 [2[e|¥ £ E Ig|l13234s]12345]1234(3
18 E E L | 0
27 Very hard, fresh, fine lo coarse grained, light : : 1
gray lo gray, quartz-mica-gamet SCHIST, with — ] - 1T
31 very thin 1o thin, severely convoluted, S 0
crenulated, acute to intermediate foliation. FERCT i
a4 221.5 Cross-foliation jolnts/fractures: Rough, = 0
4y | €19 [209.4219.4 10110 |100|100 imegular, fresh, acute. — — 0
P15 oy - B Bl
21 =i J
| 30 | == ) \J
3 - ’ N BN
e 2 ige
i 1
bag ——24 e =
41 . o =4 i 1
Very hard, fresh, fine to coarse grained, light I—— e e
19 gray, quariz-mice-garnet SCHIST, with very thin [ 0
T 1o thin, convoluted, crenulated, acute to obluse ) =
16 foliation, rough, moderately closely to widely —_— il 0
spaced, fresh, acute {o intermediate follation = "
44 joints/ractures. —
220" and 223.9": Cross-foliation jointsffractures: |— —
- 14 C20 [219.4-229.4 10/10 1001100 Rough, planar, to slightly weathered, acute to ]
acute, with slight chiorite coaling. _— 0
4.8 | )
22 == 0
418 el 0
i g & 0
-4 20 — 0
b3 —| Botlem of the borenole at 229.4 feet
. 44 b
P35 — =] e o1 3 T M
40 — :
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF  DENSITY BPF CONSISTENCY HARDNESS . WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Veryloose <2 VerySoft 1 Very Soft 1 Complele (1) o <2*  Very cose/Very Thin 05  Horizontal
4-10 Loose 24  Soft 2 Medium 2 Severe {2)1-2 2°-4' Close/Thin 535 Sub-Horizontal
10-30 Medium Dense 4-8  Med Slff 3 Med Hard 3 Moderale (3) 310 1-3'  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15 Siiff 4 Herd 4 Slight (4) 11-20 3-10' Wide/Thick 5585 Sub-Vertical
>50 Very Dense 15-30 Very Stff S VeryHard 5 Fresh >0 Very Wide/Very Thick 8590 Vertical
>30 Hard

4) 57.4-59.0: Lost 1.5 in initial run. Over drilled to relrieve core sample. Core damaged and does not represent bedrock conditions accurately.
5) Bottom of borehole at 229.4 feel. Borehole grouted upon completion.

BORING NO. B71-8




| sheet: 1013 -

BORING LOG
BORING NO. B72-5
BORING STATION: 1169+31.45 OFFSET: 44.55
-- - SECOND AVENUE SUBWAY 'PROJECT NO. CM1188 COORDINATES:
PROJECT G SURF EL. 147.84 NORTH: 219367.5154
DATUM : NYCT EAST: 995868.6411
. s . . . . FINAL BORING DEPTH (FT) 90.2
- |SAMPLER: 2" O.D. Split Spoon BORING CO: Jersey Boring and Drilling Co., Inc GROUND WATER READINGS
SAMPLER HAMMER: 140.1b. Automatic FOREMAN: P, Lynch DATE TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" ENGINEER: § Note 1
CASING HAMMER: SPUN DATE START: 8/30/04 DATE END: 8/31/04
[ROCK CORE: NG Wireline REVIEWEDBY: C, Snee  DATE: 0/21/04
. = sl E . INSITU PROPERTIES
| E e (£ NUMBER OF
g e IJZ.l = - & - 8 = a - FRACTURES
&\% % ) E ‘2’ E -sl - 5 4 g SAMPLE DESCRIPTION g E HARDNESS |WEATHERING [ PER FOOT
Fls=l © e b ! ol x Z |5 BURMISTER (USCS / NYC BLDG CODE) = s .
ioo| u w S| w| Gk |0 g u CLASSIFICATIONS i G see below for | see below for | see below | o
E 8= 7 = g 3 vy 2| = = 5 g g values for values | W
14 = ) £ 20 8|3 o
5138 3] 3 || 2| 8% |e|c|® Bl & |8 2345(1234 |3
. 2 ad2lruL b
4@ PAVEMENT THICKNESS:  Not recorded ‘..:. :
®
= Q;Q 4 : o
5 Medium dense, brown to dark gray, slightly "‘-;v DEC ROCK i
_ oa | B micaceous, fine 1o Medium SAND, some Rock i
Sl o o | T 2415 0| Fragments, littie Silt (SM/ 6-65) =t 1
15 P— i
] Lol i
e
5 Hard to very hard, fresh, fine to coarse grained, | —[ROCK 2
4 light to dark gray, quartz-mica-gamet SCHIST, L=
very thin, crenulated, horizontal to sub- 1
4 horizontal foliation, rough to smooth, very = =
3 c1 5-10 5/45 {90/ 80 closely to moderately closely spaced, horizontal | — —| 2
{o sub-horizontal, slightly westhered. iron-oxide |~
35 stained foliation joints/fractures. = 9
4 5.8'-6.2"; Very hard, fresh, fine lo coarse g 0
10 grained, white-light gray, PEGMATITE, no — =
5 apparent foliation jointsfractures. - 1
25 . ] 0
25 - 2
25 C2: Similar to Schist in C1, except very thin = 0
c2 | 10-18.2 8.2/8.2 (100( 94 Pegmalite zone. - s = 0
o= —F=
3 16.5'-16.8": Cross-foliation joint/fraciure, rough, —_—— 0
uneven, widely spaced, sub-vertical, slightly —_——
2.5 weathered. o 3
2 . 0
25 b 0
= 2
20 2 —— e}
2 — 0]
2 == 0
2 Similar to Schistin C1, except very thin quariz T 1
5 C3 [18.2-28.2 10110 {100 91 Zones. o 0
24.3-24.7 Conjugale, cross-{oliation == 51
25 jointsfiractures, rough to smoolh, sub-vertical, —
25 slightly weathered, iron-axide steined, clay — j 0
= coated. =
3 - - 19
45 == 9]
25 -] - .i
— 1
30 25
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS * WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2 Very Soft 1 VerySoft 1 Complete Mo <2"  Very close/Very Thin 0-5 Horizontal
4-10 Loose 24 Soft 2  Medium 2 Severe (2)1-2 21" Close/Thin 5-35 Sub-Horizontal
10-30 Medium Dense | "4-8  Med Stiff 3  Med Hard 3 Moderate (3) 3-10 1-3'  Mod Close/Mod Thick 3555 Mod Dipping
30-50 Dense 8-15 Stiff 4 Hard 4  Slght (4) 11-20 310" WidefThick 5585 Sub-Vertical
>50 Very Dense 15-30 Very Sliff 5 VeryHard 5 Fresh >10°  Very Wide/Very Thick 85-90 Vertical
>30 Hard
m‘ TES:;
1) Ground water level not recorded.
*\ Stralification tines represent approximate boundaries between soil and rock types, transition may be gradual.
Field Test Data - Tolal organic vapors levels are referenced lo a benzene standard measured in the head space of sealed soil sample jars using an organic vapor meter equipped with a
photoionization detector (PID) and a 10.6eV lamp. Resuits are in parts per million by volume (ppmv).
4) Hand augered 1o a depth of 2 feel prior lo start of boring.
BORING NO. B72-5




BORING LOG Sheet: 2 of 3
_BORING NO.B72-5
BORING STATION: 1169+31.45 OFFSET: 44 55
SECOND AVENJJE SUBWAY PROJECT NO.CM1188 COORDINATES:
PROJECT G. SURF EL. 147.84 NORTH: 219367.5154
DATUM : NYCT EAST; 995868.6411
‘ ) FINAL BORING DEPTH (FT) 90.2
SAMPLER: 2" O.D: Split Spoon BORING CO: Jersey Boring and Drlllmg Co,’Inc. . GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib. AU‘OEEE c FOREMAN: P. Lynch DATE TIME | DEPTH| CASIN STAB. TIME
CASING SIZE: 3" it ENGINEER: §. Mendes [ R, Nunez ; :
CASING HAMMER: SPUN DATE START: 8/30/04 DATE END: 8/31/04
ROCK CORE: NQ Wireline REVIEWED BY: C_Snee DATE: 9/21/04
. s 5 Flzi i INSITU PROPERTIES
g E I NUMBER OF
ge = £ = a2 & : - | FRACTURES
7 —g 'g‘g ., E é £l 2 £l2|% SRR g - HARDNESS |WEATHERING| PER FOOT
= E Efc| ¥ sl =1 B |x|Y 5 'BURMISTER (USCS / NYC BLDG CODE) b= 3
L Sol| o W ~| w gk |81¢g|d CLASSIFICATIONS 2 & see below for | see below for | see below |
E 22| 2 g g 3 Lé' z |2 3 = E E @l velues values for values | &
ae| 3. .3 : £ Z0 Elolg g g
51381571 5 ||z 82 |p|e|® E| & |[9|rzsesli23es|1234]3
9 ! Very hard, tresh, fine 1o coarse grained, light to pu— Filo
= dark gray-dark green, quartz-mica-gamet i e L
25 SCHIST, with very thin, crenulated, horizontal lo | __ __ 0
. sub-horizontal foliation, rough 1o smooth, widely | — —{ = .
25 spaced, horizontal to sub-horizontal, slightly = 5 o 0
c4 | 282381 0.9/9.9 [100{100 weathered, iron-oxide stained, chleritized e .
25 fotiation jointsffractures; pyrite; occasional very | — — 2 0
thin to thin amphibole Schist zones.” e
25 — - _Bme |1
35 . — — |
25 " " 29.5'and 34.2": Cross-foliation joints/fractures, e T ! i 0
. - rough ta smooth, widely spaced, modérately ~ S il
25 dipping, slighlly weathered, chlorifized. = 1
25 i — _] {5 !
Very hard, fresh, fine to coarse grained, light lo = = i
25 dark gray, quartz-mica-gamel SCHIST, wilh = - B 0
_ ‘very thin, crenulated, slightly convoluted, i i 0
40 —-25 horizontal to maderalely dipping foliation, rough | 2= | - |
: 1o smoath, moderately to. widely spaced, —_ 4
2.5 . horizontal to sub-horizonfal, slightly weathered | | 7 X -
32 foliation joinisffractures. = : t 4]
e e B2B2 (100192 | | 45 10 40,4 and 40.6" Cross-faliation == . 1
joints/ractures, rough to smooth, irregular, very  {— —| F |
25 + dlosely spaced, moderately dipping, slightly == . B &
weathered, calcite, mineralized; pyrite. — ]
25 . — = . . .
45 41.8"; Foliation jointAracture, slickensided. e 0
3 - L - S | . |
C6: Similas 1o Schistin C5, exceptno apparent | — — 5 o
25 foliation jointsffractures. ——
i, o T o
25 1 o6 | 45,3494 3.1/3.1 [100{100 & i e e
2 . i C7: Similar to Schist in C5, excepl no apparent —_— 0
foliation joints/fractures; occasional very thin * — —
3% Pegmatile zones. s 5 0
50 i ) ow =)
2 5— C7 | 494509 1515 (100 50.4'-50.9": Fracture zone, quartz-mica-gamel ] 4
. Schist, with highly convoluted foliation, roughto | — —| 5 £
3 smooth, very closely spaced, moderately — 7
dipping, slightly weathered, serecitized cross- —_—— = BE g
25 foliation jointsffractures. Baigd L al 0
3 - : RN 0
: C8: Similar to Schist in CS, except very closely —_— “E T
g { 3 .-1o widely spaced; high muscovite mica content; - 0
% €8 | 50.8-59.3. 8.4/84 }100} 90 | occaslonal very thin quariz veins; occasional - S (|
35 : i very thin quarizo-feldspathic zones. —— - BB i 0
35 52.4'-53.1": Very hard, fresh, fine grained, light T—— . 0
gray GRANOFELS. — — @ ; 3
| —— f H
4 50.9'-60.7": Fraclure zone, rough to smooth, i N o ¥
35 very closely spaced, horizontal to sub- — Iy 2
harizontal, slightly to moderately weathered — — SO - T
o foliation/cross-foliation |0|nls!lracturss T Rl B | 0
GRANULAR SOILS - COHESIVE SOILS ROCK CORE CHARACTERISTICS : JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
0-4 Very Loose <2 VerySof-- - L 1 VerySoft- 1 Complete 1o <2"  VerydosefVery Thin 0-5  Horizontal
4-10 Loose - 24 Soft 2 Medium 2 Severe (2)1-2 2"-y' Close/Thin 535 Sub-Horizontal
10-30 Medium Dense | 48 ' Med Stfl 3  Med Hard. . 3 Mdderate .. (3) 3-10 13"  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15 - Stiff 4  Hard 4  Slight (4)11-20 310" Wide/Thick 55-85 Sub-Vertical
>50 - Very Dense 15-30 Very Stiff - 5 VeryHard 5 Fresh - >10'  Very Wide/Very Thick 8590 Vertical
>30 Hard

5) Core barrel became blocked; core bit changed al a depth of 46.3".
6) Bottom of borehole at 90.2'; borehole grouted upon completion.

BORING NO. B72-5




I Sheet: 3 of 3

BORING LOG
O ALY A DTG I : ‘BORING NO. B72-5
DMIMESHIARRIS s ARUSE
s el : BORING STATION: 1169+31.45 OFFSET: 44.55
S PROJECT G. SURF EL. 147.84 NORTH: 219367.5154
ol DATUM : NYCT EAST: 995868.6411
; . 2 - . - S FINAL BORING DEPTH (FT) 90.2
SAMPLER: 2" 0.D. Split Spoon BORING CO: Jersey Boring and Drilling Co., Inc GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib. Automatic FOREMAN: P, Lynch _° ’ ) DATE TIME | DEPTH| CASIN STAB. TIME
CASING SIZE: 3" i i ENGINEER: S..Mi s/
CASING HAMMER: SPUN DATE START: 8/30/04 DATE END: 8/31/04
ROCK CORE: NQ Wireli REVIEWED BY: C. Snee DATE: 9/21/04
. z ElE INSITU PROPERTIES
vl @ £ 5 g L NUMBER OF
of | w T x|l 1 = Wlo|k a > FRACTURES
ok ¥ E|3|g] 2= 22|38 SAMPLE DESCRIPTION g ¥ HARDNESS |WEATHERING| PER FOOT
£|85) 8 & 21 & | @E |E|¥|5| BURMISTER (USCS/NYC BLOG CODE) £ H
Ll5el o o 2l | cE |8|g|d CLASSIFICATIONS 2 x Soc below for | see befow for | see below | iz
E 99 - = 2|3 g; 2 S 09— ; g g ‘I"E’ values values for values | i
Qe | 3 = ol £ O =18 s
2138|3| 5 |3|2) #2 |p|e|¥ E| E |g|rz34s]12345]1234]3
M Similar to Schist in CS, excepl no apparent = I 3 RERE
: foliation joints/fractures; high quartz content. o et - -1 ;
e 1
4 ) 62": Cross-foliation joint/fracture, rough to —— o
smocth, widely spaced, moderately dipping, - -
- 09 59.3-67.1 9.8}9_.8 100100 slightly weathered. = 0
- : e u
s |48 == ¥ k o]
S —= . i 0
5, == 2 190
55 - B » 0
Hard, fresh, fine to coarse grained, light to dark S
8 gray, quartz-mica-gamnet SCHIST, horizontal to —_—— =, 0
! sub-horizontal foliation, closely to widely spaced | — ——
- - foliation joints/fractures. == ‘ . L
s = — B 0
5 : . : o 0
67.4'-67.7" Very hard, quartzo-feldspathic zone. |__ |
5 : — — o
C10 | 67.1-78.8 9.8/9.8 |100| 96 68.5'69.9" Clay GOUGE, highly weathered —=.—] T
5 zone, soil like material. = ] N . 0
75 5 76.6'-76.8" Cros:i-fo'lialf.on join'lslfaclur%. rough, | 5 ) E i . l
undulating, moderately dipping, mineralized with | — — . 0
4 calcite, iron-oxide slained and pyrite. : — = )
45 h = = 1
45 - =] g 0
4 — i 1o
pa—— L s Rl H
2 s 5 - i [+]
80 Hard, fresh, fine to coarse grained, light todark . | — —| 5 —
45 gray, quariz-mica-garnel SCHIST, horizonial to e 0
. : moderated dipping foliation, widely spaced . el B R
4 Ci1|.78.9-839 S/5 100 1_0(1 ‘foliation jointsAractures. - . v __0_
45 == - N - EEENL
48 : : *".“J_m - b l
= i 1
a5—-48 == i B
5 Similar to Schist in C11. == 5 2 0
4.9 Cross folation jint. i & : 0
5 c1z| 830902 63/63 |100{100 &1 Srosy oo Jon =i el -4 T
5 . - . = Bl !
5 : e : i 0
g e = pRA ¥ 274 ] 0
ot~ - : Bottom of borehole af £0.2 feel 6 s o
GRANULAR SOILS "COHESIVE SOILS * RDCR C(jRE CHARACTERIS;I'ICS' i JOINT/FRACTURE CHARACTERISTICS :
.BPE  DENSITY BPF  CONSISTENCY HARDNESS WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose -<2 . Very Soft 1 Very Soft 1 Complete (1) 0 . <2*  Very close/Very Thin 0-5  Horizontal
4-10 Loose 24 .Soft 2 . Medium 2 Severe (2)1-2 2°-1" Close/Thin 5-35 Sub-Horizontal
10-30 Medium Dense 4-8  Med Stitf 3 Med Hard 3 Moderate {3) 3-10 1-3'  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15 Stiff 4 Hard 4  Slight (4) 11-20 310" Wide/Thick §5.85 - Sub-Vertical
>50 Very Dense 15-30 Very Stiff 5 VeryHad 5 Fresh >10" - Very Wide/Very Thick 85-90 Vertical
>30 Hard

5) Core barrel became blocked; core bil changed at 2 deplh of 46.3",
<) Bottomn of borehole at 90.2'; borehole grouted upon completion.

BORING NO. B72-5




BORING LOG Sheet: 1 of 4

DMIMISHARRIS » ARUP . T — BORING NO. B72-6
: S iy Vs BORING STATION: 1168+61.29 OFFSET:-137.02 -
: SECOND AVENUE SUBWAY PROJECTNG. CMi188 | COORDINATES:
PROJECT G. SURF EL. 151.11 NORTH: 219394.1462
DATUM : NYCT EAST: 995675.8208
. RS . o 5 . FINAL BORING DEPTH {FT) 92.9 .
-{SAMPLER: 2" O.D. Split Spoon . .. ; {BORING CO: Jersey Boring and Drilling., Inc . GROUND WATER READINGS
SAMPLER HAMMER:.140 Ib. Automatic : FOREMAN: P. Lynch ‘| DATE TIME | DEPTH| CASIN STAB. TIME
CASING SIZE: 2* ENGINEER: R, Nunez_ Note 1
CASING HAMMER: SPUN . ., . . DATE START: 09/01/04 DATE END: 09/02/04
ROCK CORE: NQ REVIEWED BY: C. Snee DATE: 9/4/04
: gls .- INSITU PROPERTIES
g E € I8 NUMBER OF
5c| & =T £ |8|g}& o . B i FRACTURES
o=l & E 5| ¢ S e ke & & SAMPLE DESCRIPTION : g £ HARDNESS wanglNG PER FOOT
E as| o o S| 8| ok x|k BURMISTER (USCS / NYC BLDG CODE) > &
L8 bt w el w| oE |8|8|®@ CLASSIFICATIONS 2 Soe below for | 5ee below for | 5e8 below | o=
E 22| 2 = 23| gx |2 1= oo E g @ values values for values |4
azs| 3 | 8| 2| 28 |Elgla 3
488|585 & [8|=z| B8 [R|ej& | & |Sl1294s]1234811234/3
- . T S |FILL 2 N i
i | PAVEMENT THICKNESS: Notrecorded  |%e 3@ A
4 \ ix 3 i i
2 abs S I
. . 3 o® .‘. :
& Hand augered to a depth of € feet prior to 0‘.’. i
A boring. :
i p
T 3 ‘ Very léiose; brown, fine SAND and SILT, trace SILTY 3 5 ol
- s1 6-8 : 2 24118 Clayey Silt layers, trace Mica (SM/ 8-65) SAND - i
- 1 -
1 . Medium dense, brown, fine lo coarse SAND CLEAN
. a ; trace Silt, trace Gravel, trace Mica (SP-SM 7-65) SAND
- s2 | 810 s | 12| A7 : .
x 12
10— s Medium dense, gray-brown, fine to medium SAND/ |
H SAND and SILT, trace Gravel, trace Clay, trace GRAVEL/ Lt
S S3 10-12 | - g w2 2817 Mica (SM / 7-65) ST n R REEEN
5 . = i . : : |
§ H
i A 2 T 1T
7 . , o -h:'-,,a DEC ROCK T R 1
15— S m— A Medium dense, grey, fine to medium SAND, ~_| t i
o |- some Silt, trace Clay pockets (SM/ 7-65) S |
4| 1597 | g | ® | 2418 s b - 1
7 o~ P 1 1
. — - . b
et i i !
. s -
~ |
. . — i
e fis ) ] 20%21"; Hard, moderately to slightly weathered, | ~C "
20 Y g TN o g G y 7 poorly sub-horizontal fofiated, quartz-mica- — —IROCK L
3 : amphibole SCHIST, with sub-harizontal, ! 410
|- < smooth, planar foliation joints/ffractures. . —_— ] s
3.5 i ' -21-21.5": Moderately to weathered, micaceous —— ]
1 ERE SCHIST, and quartz-mica-smphibole SCHIST — Y
conlact zone. s — 1
354 ¢t | 2028 | ems |s6|34 21-26" Hard, moderately to slightly weathered, | — — 1
35 i quartz-mica-gamel SCHIST, with sub-horizontal | | 1
25 ] to moderately dipping foliation, rough, j—— T
35 K g undulating, closely to moderalely closely = — 0
spaced, sub-horizontal to moderalely dipping —
4 . falialion jointsfiractures; smooth, planar, widely | — — | 0|
. L . i | spaced, moderalely dipping to sub-vertical = = 0
35 : cross-foliation jointsHractures. i ol
15 . . 37" Cross-foliation jointsffractures: moderately | — —| 0
dipping, slighlly lo moderately weathered, clay-  |— = »
3025 coaled; possibly healed. = =] 1]
" GRANULAR SOILS [ - COHESIVE SOILS ROCk CORE CHARACTERISTICS | & i JOINT/FRACTURE CHARACTERISTICS
BPF - DENSITY . BPF CONSISTENCY HARDNESS ; WEATHERING ~ NO.PERFT SPACING/THICKNESS - ANGLE  ATTITUDE
04 VeryLoose .<2 VerySoft 1. -Very Soft 1 Complete- (1o <2"  Very close/Very Thin 0-5  Horizontal
4-10 Loose . 24 Soft 2  Medium 2 Severe (2)1-2 2°-1' Close/Thin 5-35 Sub-Horizontal
10-30 Medium Dense 48 MedStf. . 3 MedHard 3  Moderate (3) 3-10 1“3  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense . 8-15 Stiff 4  Hard 4  Slight (4) 11-20 '-10' Wide/Thick 5585 Sub-Vertical
>50 Very Dense 15-30 Very Stiff 5 VeryHard 5 Fresh T 310 Very WideNery Thick 85-90 Verlcal
>30 Hard
NOTES:
1) Groundl waler level not recorded.
") Stratification lines represent approximate boundaries between soil and rock types, transition may be gradual.
Field Test Data - Tolal organic vapors levels ate referenced to a benzene standard measured in the head space of sealed soil sample jars using an organic vapor meler equipped with a
pholoionization deteclor (PID) and a 10.6eV lamp. Results are in paris per milfion by volume {ppmv).
| BORING NO. B72-6




BORING LOG Sheet: 2 of 4
BORING NO. B72-6
Alﬁ&ﬁi BORING STATION: 1168+61.20 ____ OFFSET:-137.02
s PROJECT G. SURF EL 151.11 NORTH: 219394.1462

DATUM : NYCT

- EAST: 995675.8208

. S . - FINAL BORING DEPTH (FT) 92. 9
SAMPLER: 2" 0.D. Split Spoon [BORING CO: Jersey Bonggand Dnlhgg ., Inc GROUND WATER READINGS
SAMPLER HAMMER: 140 |b. Aulomatic FOREMAN: P, Lynch DATE TIME | DEPTH] CASING STAB. TIME
CASING SIZE: 2° ENGINEER: R Ni
CASING HAMMER: SPUN DATE START: 09/01/04 DATE END: 09/02/04
ROCK CORE: N : REVIEWED BY: C Snee DATE: 9/4/04
= 3 | = INSITU PROPERTIES
o E g g E i NUMBER OF
"o‘E £ £ : 2 |glsls » N FRACTURES
s g E ,i, E -61 = 5 5 E SAMPLE DESCRIPTION . g HARDNESS |WEATHERING| PERFOOT
= %E o B g 5 =3 [ oy BURMISTER.(USCS / NYC BLDG CODE) >
_E, HE” o . ~ | w 21 8 Q * CLASSIFICATIONS" 2 o - see below for | see below for | see below | o
E eg =] - g3 g; 2 b & E | E E values values for values | W
) = = 6| = 9 |e18lg . g
(38| 5| -% |2]z| ¥2 (e|¢e|E 5| % |9[1234s8]12345]/1234]|3
; == i 0
4 == = -
4 Hard, fresh 1o slightly weathered, medium to — i 0
coarse grained, gray, quartz-mica-gamel_ e B i 1
5| C2 28-37.2 9.2/9.2 |100| 75 SCHIST, sub-herizentall foliation, weathered B 1 : 4]
joints, ST ER T T
] 1
43 29'-30.0": Quartzo-feldspathic zone. =3
- 1 3
351458 —
as =i J
3 —_— P 4
3 — - 5 =R 4
] | 2
4 ——— | |
X 4 Hard to very hard, fresh to slightly weathered to | — —| ; 1]
40 fresh, fine to coarse grained, quartz-mica-gamet |— B f
3 SCHIST, moderately dipping foliation, smooth,  [— —| Ny BN 43 ]2]
- closely widely spaced, slighlly weathered e H 1
joints/fractures. — = 3 i 0
5 C3 | 372472 10110 |100| 89 el ! 0
: 38.1": Moderately weathered foliation = B .
35 ointffracture, rough, undulating. o 2
T = J , = o -
. : g 4 2
3 —— o
e 0
2 : ; == - e
2 Hard, fresh, fine grained, gray, quartz-mica- e 1 0
gamet SCHIST, moderately dipping foliation, == T
so—|-2 | ¢4 | 472522 55  |100] 100 closely spaced, ne apparent jointsfiractures. - — o B 0
12 . = 8 0
i
2 = i ¢ NN LE
== ; §-RERIE
3 Hard, fresh, fine to coarse grained, quartz- ——— : 1
B gamet-mica SCHIST, sub-horizontal to — — = & :1 T
3 3 . moderately dipping, very widely spaced, rough, |— ] 0
55 moderately dipping foliation joints/fractures. —] 3 g ’ T
3 = e
i il w i 61.2-61.7": Hard, light gray, fresh, quartzo- . s 4 0
cs | 522624 10.4110.4 [100] 100 felspathic zone, with faint, relic foliation. e S £ 5
o - & g
) . == N . 40
—_— — = ln.w_' ]
— ke Ry ] 4]
&0 3 . L == = iU it -
GRANULAR SOILS “COHESIVE SOILS ROCK_CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS }
BPF = DENSITY BPF CONSISTENCY. HARDNESS “WEATHERING . NO.PERFT SPACINGITHICKNESS ANGLE ATTITUDE
04 Very Loose <2 . Very Soft 1 VerySoft 1 Complete 1o Very close/Very Thin 0-5  Horizontal
4-10 -Loose | 24 Soft - 2 Medium 2 Severe (2) 12 2" 1" Close/Thin 5-35 Sub-Horizontal
+ 10-30 Medium Dense 4-8  Med Stiff 3  Med Hard 3  Moderate (3) 310 13"  Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense - 8-15  Suff 4  Hard . 4  Slight (4)11-20 310" Wide/Thick §5-85 Sub-Vertical
>50 Very.Dense 15-30 Very Sliff 5 VeryHard 5 Fresh >10'  Very Wide/Very Thick 85-90 Vertical
>30 Hard

4) Lost water retumn 37.2".

5) RQD affected by sub-vertical joint/fracture between 81'-81.7",
6) Botlom r.\f borehole at 92.9'; borehole left open for ATV to be performed at a future date.

BORING NO. B72-6




BORING LOG Sheet: 3 of 4
BORING NO. B72-6
o | BORING STATION: 1168+61.29 - OFFSET:-137.02
-SECOND AVENUE SUBWAY PROJECT NO. CM1188 COORDINATES:
PROJECT G_SURFEL 151.11 NORTH: 219394.1462
DATUM : NYCT EAST: 995675.8208
. o o FINAL BORING DEPTH (FT) 92.9
SAMPLER: 2" 0.D. Spiit Spoon i BORING CO: Jersey Boring and Drilling., Inc GROUND WATER READINGS
SAMPLER HAMMER: 146 Ib. Automatic FOREMAN: P. Lynch T DATE | TIME [ DEPTH[ CASIN STAB. TIME
CASING SIZE: 2" i ENGINEER: R._Nunez A :
CASING.HAMMER: SPUN DATE START: 09/01/04 DATE END: 09/02/04
ROCK CORE: NQ REVIEWED BY: C. Snee DATE: 8/4/04
5 z sz g INSITU PROPERTIES
g E £ |5|E NUMBER OF
&€ z = ” ES B8] & 3 3 FRACTURES
s g E g E ) (=5' - ﬁ E E SAMPLE DESCRIPTION gz) E HARDNESS |WEATHERING| PERFOOT
E & s| O ch - [ (7] E g el BURMISTER (USCS / NYC BLDG CODE) > é
Lisol w ~ | w sk |o|Q|w CLASSIFICATIONS 2 & . ['seebelow for | see below for | see below | or
z gg = g g g g; 2 S E E E @ values values for values |4
E|BREl = 5] fg =i = =
b128| 2| % |3|2| B8 |B|g|Y E| & |8luzses|rzass]|izael?
- 2 - —— : =
35 == ] Si !
= = | 1
i . — = 3 y i 10
35 =3 B 0
4 : U 0
65 Similar to Schist in C5 except, gray,-mica Schist, | | =
35 sub-vertical foliation, closely to widely spaced, — 0
slighly weathered joinlsffraclures. - = .
35 o = e 2
3‘5l C6 | 624-723 9.9/9.9 19898 63.2': High quartz content. — ; 0
as == i- !
—_— —] ,.“ i . u
7 35 == .g_‘._ § =
35 pump— i 3 0
35 = = R i 0
35 == 21 =
3 == it AREAL
— 7 0
7512 == -t ;
o | 1
 Similar to Schist in C6. * = B -
35- : i K 0
C7 } 72.3-823 10110 | 100) 92. —_— 0
3.5 : 0 TH o 81'-81.7"; Cross-foliation joint/fracture: rough, o ef- - et
35° undulating, sub-vertical, slighlly clay-coated, —_—— 0
- chloritized, serecitized. —_—— =
et 0
o328 == Ly -~
3 e =i Ll 0
== 5 1
4 = il [ 6
35 == i B 1
— — i
: . : R, { 0
4 Hard, fresh, fine lo coarse grained, gray, mica- bt _-'—4
4 SCHIST, horizontal to moderately dipping et 1
|85 foliation, closely to widely spaced foliation ] I
4 Joints/fractures, = i 0
35 : : i * o
. : B 90"-80.3"; High quartz content. i )
4 Cc8 | 82.3-929 10.6/10.6 [100| 98 == 1
4 = L
i ] 0
i 14 — —
GRANULAR SOILS COHESIVE SOILS ROCK CORE CHARACTERISTICS - JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF ~ CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
0-4 Veryloocse . <2 Very Soft 1 Very Soft . 1 Complele {1} 0 <2" _ Very close/Very Thin 0-5  Horizontal
4-10 Loose 24  Soft 2 Medium 2 Severe {2)1-2 2*1*  Close/Thin §-35 Sub-Horizontal
1030 MediumDense | 48 Med Stiff 3 Med Hard 3 Moderate {3) 3-10 13 Med Clese/Med Thick 35-55  Mod Dipping
30-50 Dense 815 Suff 4 Hard 4  Slight (4) 11-20 310" Wide/Thick 55-85 Sub-Vertical
>50 VeryDense 15-30 Very Stiff 5 Very Hard 5 Fresh >10'  Very Wide/Very Thick 8590 Vertical
>30 Hard

4) Lost water relum 37.2".

5) RQD affected by sub-vertical joint/fraclure between 81'-81.7".
3) Bottom of borehole at 92.9'; borehole left open for ATV to be performed al a fulure date.

BORING NO. B72-6




BORING LOG | sheet: 4o 4

DVMESHARRIS » ARUP BORING NO. B72-6
. VISETIORBD ST by o - | BORING STATION: 1168+61.20 OFFSET: -137.02
. it i SECOND AVENUE SUBWAY 555Gt vo. GM1188 COORDINATES:
PROJECT G. SURF EL. 151,11 NORTH: 219394.1462
DATUM : NYCT EAST: 995675.8208
. i s FINAL BORING DEPTH (FT) 92.9
SAMPLER: 2" O.D. SplitSpoon .- - BORING CO: Jersey Boring and Drilling., Inc__- GROUND WATER READINGS
SAMPLER HAMMER: 140 |b. Automatic ) FOREMAN: P L . iy . DATE- TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 2" : ENGINEER: R .
CASING HAMMER: SPUN DATE START: 09/01/04 DATE END: 09/02/04
ROCK CORE: NQ REVIEWED BY: C, Snee DATE: 9/4/04 .
2 = z Z|® INSTU PROPERTIES
g £ £ = NUMBER OF
SE iy r Iz £ |8|gl= & N FRACTURES
|3 & E gl g ‘g P AR SAMPLE DESCRIPTION 2 z HARDNESS |WEATHERING| PER FOOT
I~ §E o - o b &) ok |z|@ k= BURMISTER (USCS / NYC BLDG CODE) > g
Licel u w Slui ¢k [81g8|d CLASSIFICATIONS o & 560 below for | see below for | see below |
z|2z| & T 213 €% |2|=|b : }é_ E @l velues values for values E
o |;AE| = = 0| £ 20 =l1egl =
8188 & & a|z| ¥8 |2|8|& 5 » 9[12345]123458 (12342
= s ]
—_— ] i o
——— = i loe
- ]
4 Botlom of borehole al 92.9 feet — — & i 7 1
S S S S
o i
! j
95—
" bted
Pl
00—
05—
10—
15—
20 :
GRANULAR SOILS COHESIVE SOILS .. ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY. BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Veryloose | <2 VerySoft 1 VerySoft - .. 1 Complele {1)0 <2 Veryclose/Very Thin | - 05 Horizontal
* 410 Looseé 24 -Soh " 2 Medium 2 Severe {2) 1-2 *-1'  Close/Thin 5-35 Sub-Horizontal
10-30: Méedium Dense | 4-8 . Med Siiff 3 .Med Hard 3 Moderale .. (3) 3-10 13 Mod Close/Mod Thick 3555 Mod Dipping
30-50 Dense 8-15 Stiff 4 Hard - 4 Slight (4)11-20 3-10' Wide/Thick §5-85 Sub-Vertical
=50 Very Dense 15-30 Very Stifi - 5 VeryHard 5 Fresh >10°  Very Wide/Very Thick 85-90 Vertical
>30 Hard

4) Lost water return 37.2".
5) RQD affected by sub-vertical joinl/ffracture between 81'-81.7".
6) Botlom of borehole at 92.9"; borehole left cpen for ATV to be performed at a future date.

BORING NO. B72-6




BORING LOG : | Sheet: 1 of 4

DMIMEZHARRIS *ARVP | : =2 BORING NO. B72-7
Ao Wrcrw | BORING STATION: . . — . OFFSET: - .
. e SECOND AVENUE SUBWAY PROJECT NO. CM1188 COORDINATES:
prowet PROJECT G. SURF EL. NORTH:
= DATUM EAST:
5 P ;i g i 3 FINAL BORING DEPTH (FT) 107.0
SAMPLER: 2" O.D. Split Spoon Gl BORING CO: Jersey Boring and Drilling Corp. GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib (Automatic) FOREMAN: Peter Lynch DATE | TIME | _DEPTH| CASING _ STAB.TIME
CASING SIZE: 3" ENGINEER: Sara Rocha 5/19/05 11:05 14.3' T 21 Hrs. 10 Min.
CASING HAMMER: N/A : DATE START: 05/17/05 DATE END: 05/18/05 | |
{ROCK CORE: NQ : REVIEWED BY: C, Snee DATE: 11/14/05 | ]
3 - F3 gls INSITU PROPERTIES
e £ £ 15| NUMBER OF
i s = s £ |§8lg|& 2 " FRACTURES
— g E "z) I g E-J © g g E HARDNESS |WEATHERING | PER FOOT
SlE|8Y & |El&) 2 |z|¥|5 SAMPLE DESCRIPTION 4 3
] =il T i ~ | w 3] 8laol® . b & see below for | see below for | see below | o
E 2| g e [2]3 g |21%]6 5 E o velves values for values | W
w = s, o g 2 oty = g
B8|s(a| & g8|z| & |°|&8|& 5] b (2 12341z
T ~ T = Sb® [FILL 1
_|SPUN | PAVEMENT THICKNESS: ) 2
] 4" Concrete, 4" Gravel 5 F
. = - Very dense, brown slightly micaceous, fine to
S1 1 3034 |07 |So7| 22 - | coarse SAND, litfle Sil, Irace Rock Fragments DECROCK
7 (SM [ 7-65)
55—}
4 = —JrOCK
] 4
- Very hard, fresh, fine to coarse grained. light to = 2
dark gray, quariz-mica-gamel SCHIST, with — 2
3
very thin, crenulated, sub-horizontal 1o -
3 moderalely dipping foliation, rough to smooth, — 4]
with moderalely closely spaced, sub-horizontal — -

L €| 70118 4.8/48 [100( 88 | ~ | 1o moderately dipping, slightly weathered, iron- | — | 1
oxide stained, clay coated foliation pa e 3
jointsHractures.

10.6 - 11.0 Cross-foliation jointfracture, rough 1
lo smooth, sub-vertical, slightly weethered,
talcified, kaolinized joinU/Tractures. = 1
3 T 1
C2: Very hard, fresh, fine to coarse grained, =
3 light to dark gray, quartz-mica-gamet SCHIST, _—— 0
15 with very thin, crenulated, sub-horizontal e e
25 foliation, rough fo smooth, with moderately = 2
closely to widely spaced, sub-horizontal, slightly
25| c2 | 11.8218 10.0/10.0 |100] 85 | - | weatnered, siightly iran-oxide stained faliation | — — 0
joints/fractures. —_ o
25 —
13.6'; 15.0';18.5-19.1": Cross-fallation == 4
25 Jointsffractures, rough, imegular, moderately N i
3 closely to widely spaced, moderately dipping 1o T = 3
20 sub-vertical, slightly weathered. b e I
3 19 ]
3 Very hard, fresh, fine o coarse grained, lightto | = — 10
dark gray, quariz-mica-garnel SCHIST, with == o
very thin, crenulated, sub-horizontal lo ——|
5 moderately dipping foliation, rough to smooth, = o
= with widely spaced, sub-horizontal to =
25 moderately dipping, slightly weathered foliation  [— —| 0
25 . jointsffractures; occasional very thin quartz e _I
25 veins. s 1
C3 | 21.8-315 9.7/9.7 |100{100} - 31.4"; Cross-foliation joinUfracture, rough, widely 10}
spaced, moderalely dipping, slightly weathered.
25 30.5' - 31.5": Healed cross-folialion i 10
jointsfractures. —_—— 0
2.5 i 0]
0
2025 - . .
GRANULAR S0ILS - COHESIVE SOILS ROCK CORE CHARACTERISTICS ~ ) JOINTIFRACTURE CHARACTERISTICS
BPF DENSITY _[ 'BPF CQONSISTENCY HARDNESS WEATHERING NO. PER FT SPACING/THICKNESS ANGLE ATTITUDE
04. Veryloose - | <2 .VerySoft . 1 Very Soft 1 - Complete (1) 0 <2"  Very close/Very Thin 0-5  Horizontal
4-10 Loose . 24 Soft - 2  Medium 2 Severe (2)1-2 21" Close/Thin 535 Sub-Honzontal
10-30 Mediumi Dense 48 Med SUff 3 Med Hard 3 Moderate (3) 3-10 1-3'  Mod Close/Mod Thick 35-55  Mod Dipping
30-50 Dense -8-15  Sftiff 4 Hard 4 Slight (4) 11-20 3-10" Wide/Thick 55-85 Sub-Vertical
550 VeryDense | 15-30 Very Stiff 5  Very Hard & Fresh . >10'  Very Wide/Very Thick 85.90 Ventical
>30 Hard
NOTES:
were made.

1}Water level readings have been made at times and under conditions slated, fluctuations of ground waler may occur due to other factors than those present al the lime measurements

2)Stratification lines represent approximale boundaries between soil and rock types, transition may be gradual.
)Field Tesl Data - Total organic vapors levels are referenced to a benzene standard measured in the head space
photoionization detector (PID) and a 10.6eV lamp. Resulis are in parts per million by volume {ppmv).

4) Observed drilling fluid loss throughoul borehole.

of sealed soil sample jars using an organic vapor meter equipped wilh a

fBORING NO. B72-7




BORING LOG Sheel: 2 of 4
DMIMESHARRES . . BORING NO. B72-7
»,
m,}'n_pg BORING STATION: OFFSET; _
SECOND AVENUE SUBWAY [ PROJECT NO.CM1188______ | COORDINATES, |
e PROJECT G. SURF EL. NORTH:
¥ DATUM : EAST: 7
) " : FINAL BORING DEPTH {FT) 107.0 ]
SAMPLER: 2" 0.D, Split Spoon : -| BORING CO: Jersey Boring and Drilling Corp. GROUND WATER READINGS
SAMPLER HAMMER: 140 Ib (Automatic) - ' | FOREMAN: Peter Lynch DATE | TIME | DEPTH| CASING STAB. TIME
CASING SIZE: 3" . - |ENGINEER: .
CASING HAMMER: N/JA DATE START: 05/17/05 - DATE END: 05/18/05 -
ROCK CORE: NQ REVIEWED BY: C, Snee __ DATE: 11/14/05
; = R 3 INSITU PROPERTIES
] E s SIE NUMBER OF
- = J £ |B|g]& a FRACTURES
o uw E | e 2 K _ 3 E ‘HARDNESS |WEATHERING| PER FOOT
w
£l 8 g 28| & |z|¥|s SAMPLE DESCRIFTION s s
= - ™ W ~ | w o o|Qiw 2 G see below for | see below for | see below | o
E ‘z-'J |7 = g = g 2 :: E 5 E @ values values -for values | W
w = = o § = z = ; =
8313 3 [2|2| & |p|8|¢® 1 & (8luizsesl1234s)1234]|3
25 == o 11
28 . Similar to Schist in C3 except with highly - 0
* crenulated, horizontal to moderately dipping — 1
25 foliation. by 0
25 - 36.4" Cross-foliation jointAracture, sub-vertical, | — — ¢ 0
quartz healed jointsffraciures. s ,
st 28] o4 | 315378 6.363 |100|100] - = _ | 0
25 = R 0
25 | =] : 1
- . : . = i i 0
25 Similar Lo Schist in C3 except with very closely | | 1 .
25 to widely spaced, chicrite stained folialion i % 2
s O jointsAfractures, high mica content. p— 5 — — ST B
, ) i e i 4]
40 25 38:8' - 41.0" Light.gray, poorly foliated. s 3 1
: L i 2
= 46.8"; 47.1' - 47.4" Cross-foliation S
25 _ " jointsAractures, rough to smoath, closely = 3 0
. spaced, moderately dipping o Sub-vertical, — —
25 ) €5 | 378476 9.8/9.8 (100| 94 | - slightly weathered, chloritized, weakly healed, —_—— i 0
partially calcite coated. = = "
25 — — .
45425 . E E e
| 25 e aat N - L
o s - = = 3 L
25 Similar to Schist in C3 except with very closely | — — 2 i BRE:
1o widely spaced foliation jointsffractures; = = i 0
25 . occasional thin granofels zones; pyrite; p—— i )
o occasional very thin quariz veins. = = 0
go—-22 = i
25 47.7". Cross-foliation jointfracture, rough, M i A 2
. irregular, moderately dipping. slighlly o £hi— -
2 . 5 -wealhered, chiorilized, pyrite. ! (]
o | ©8 | 47657 9.5/95 |100| 99 | - == 5 °
: [ = e s
2 : =i 5 B RN L
: == 4 0
55 ——= = Rg —1 =1
25 == it B s 1110
. el s B |10
- = = i
2 = 7 S L
2 =] R 0
—_—— el Ry BE .
025 _ 7 i R e o SEN R L
GRANULAR SOILS COHESIVE SOILS " ROCK CORE CHARACTERISTICS JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY . BPF CONSISTENCY HARDNESS WEATHERING NO.PERFT SPACING/THICKNESS ANGLE ATTITUDE
04 Very Loose <2 Very Soft 1 Very Soft 1 Complete 1o 2" Veryclose/Very Thin 0-5 - Horizontal
4-10 Loose 24  Soft 2 Medium 2 Severe (2)1-2 *-1"  Close/Thin 535 Sub-Honzontal
1030 MediumDense | 48 . Med Stiff 3 MedHard 3 Moderate (3) 3-10 “3  Mod Close/Mod Thick 35-55  Mod Dipping
30-50 ‘Dense | 815 siif 4. Hard 4 Shight (4) 1120 210°  Wide/Thick 55-85 Sub-Vertical
>50 Very Dense 15-30 Very Stiff - 5 VeryHard 5 Fresh 10" | Very Wide/Very Thick 8590 Vertical
>30 Hard

5) No water retumn- slight water return at approximalely 56°.
. 6) Core barrel blocked and jammed.

7) Bottom of borehole at 107.0°; acoustic televiewer survey performed; borehole grouted updn completion.

BORING NO. B72-7




Sheet: 3 of 4

BORING LOG
CMIMESHARRES »ARUP BORING NO. B72-7
3.Jorm Vectrw . BORING STATION: OFFSET:
SECOND AVENUE SUBWAY PROJECT NO. CM1188 CODRDINATES:
PROJECT G. SURF EL. NORTH:
DATUM EAST:
. . _ 2 : FINAL BORING DEPTH (FT) 107.0
SAMPLER: 2" O.D. Split Spoon- BORING CO: Jersey Boring and Drilling Corp. . GROUND WATER READINGS
SAMPLER HAMMER: 140 b (Automatic) 'FOREMAN: Peter Lynch DATE TIME | DEPTH| CASIN: STAB. TIME
CASING SIZE: 3" ENGINEER: S
CASING HAMMER: NJA DATE START: 05/17/05 DATE END: 05/18/05-
' |[ROCK CORE: NQ REVIEWED BY: C. Snee ____ DATE: 11/14/05
A = £z INSITU PROPERTIES
g £ B, £l NUMBER OF
| g = £ |8|g|& 3 - FRACTURES
2 g Z 5 T Ei' z 18 g g I HARDNESS |WEATHERING| PERFOOT
% o o
Elg]®° d 121&8| 2 |z|¥|p . SAMPLE DESCRIPTION 5 g
L] 8 5= o bl s G Qlag|ll : o & see below for | see below.for.| see below | o
| 81 =2 or =] w a2y S E wl - values values for values | &
sla| 3| § (8|2 2 (58|32 21 & |5 :
> o
313 2 [3|2] E |ele|® E| E |gl1zssslizaes|i234(3
25 : : : = = 19]
G7:Similar to Schist in C3. e
3o 8 : : = °
¢7 | 571673 10.2110.2 |100{ 100| - | ©5.7'-66.5" Very hard, fresh, fine to coarse e
2 grained, dark green-black, mica-amphibele Sl it 0
SCHIST, with very thin, horizontal 1o sub- o
2. horizontal foliation, rough, horizontal, slightly See °
weathered foliation jointsfractures; high gamet — 0
65 2.5 _ content; occasional very thin quartz veins. —_——
3 = = 0
25 . = E 1
3 Similar to Schist in C3 except with moderately —_— 0
closely to widely spaced foliation . —_ —
25 jointsAractures; occasional very thin quartz e 0
. veins; occasional very thin phlogopyte —_— —
3 (amphibole) zones; high gamet content; mica — 0
70 - content; occasional feldspathic zones. == T
3 . 3 i S —
70.5"; 71.2; 72.5%; 77.0": Cross-foliation Ctionay
3 Joints/fracture, rough 1o smooth, closely to — 1
: N widely spaced, moderately dipping to sub- i
Cs | 673776 102102 |100 100 - vertical, slightly weathered, chioritized to = ,,L
mineralized. S —_— 0
3 —_ —_—
gl i 1
75 3 - - =
25 S 0
25 - _ - = 2
3 . Very.hard, fresh, fine fo coarse grained, lightto | — —| 19
g . dark gray, quartz-mica-gamet SCHIST, with -
25 very thin, horizontal lo sub-vertical foliation, o 0
B rough lo smaoth, with closely lo widely spaced, —_— 2
80 3 sub-horizantal to sub-vertical, slightly - -
wealhered, chiorilized, talcified folialicn S 0
3 jointsfractures; occasional thin quartzo- —_ —
feldspathic zones; occasional very thin e 2
3 | co| 775858 84/84 [100] 95 | - | amphibole schist zone. =
25 82.5' - 84.0": High quartz content. —_ = 1
= : 85.0' ; 85.7": Cross-foliation joints/fractures, = =
25 rough to.smooth, horizontat o moderately i) 0
A dipping, slightly weathered. = = 3
85 3 : : £ N
— — 4
4 Similar to Schist in C3 except with very closely | — — —
to moderately closely spaced, chioritized. - = 2
5 1 C10} 859-87.7 1.8/1.8 |100| 78 | - | qalcified foliation jointsfractures. = = S N
4 86.5' - 86.8": Healed joints/fraclures. —i 13
3 C11:Similar to Schist in C3 except with — 1
chioritized, talcified foliation jointsfiractures, — — T
somgi] C11] 877913 36/36 1100| 64 | - | “highmica content. : i “
GRANULAR SOILS COHESIVE SOILS ROCK .CORE CHARACTERISTICS - JOINT/FRACTURE CHARACTERISTICS
BPF DENSITY BPF CONSISTENCY HARDNESS ) WEATHERING NO. PERFT SPACING/THICKNESS ANGLE ATTITUDE
0-4 Very Loose <2  Very Soft 1 .VeryScft -1 Complete (1) 0 *  Very close/Very Thin 0-5  Horizontal
4-10 Loose 24 Sofl 2 Medium 2 Severe (2)1-2 *-1" Close/Thin 5-35 Sub-Horizontal
10-30  Medium Dense 4-8  Med Stiff 3 MedHard 3 Moderate (3) 3-10 *-3' Mod Close/Mod Thick 35-55 Mod Dipping
30-50 Dense 8-15. Siiff F 4 Hard 4  Slight (4) 11-20 10" Wide/Thick 55-85 Sub-Vertical
>50 Very Dense 15-30 Very Stiff 5 VeryHard 5 Fresh 10" Very Wide/Very Thick 85-90 Veriical
>30 Hard

5) No water return- slight water retum at approximately 56'.
5) Core barre! blocked and jammed.
\ Bottorn of borehole al 107.0'; acoustic televiewer survey performed; borehole grouled upon completion.

BORING NO. B72-7




BORING LOG Sheet: 4 of 4
DMVIMESHARRIS *ARUP - : _BORING NO. B72-7
- Al : BORING STATION: OFFSET:
SECOND AVENUE SUBWAY PROJECT NO. CM1188 COORDINATES:
PROJECT G.SURF EL. NORTH: .
DATUM EAST:
i 3 % 5 g FINAL BORING DERTH (FT) 107.0
SAMPLER:2" O.D. Split Spoon - BORING CO: Jersey Bonng and Drilling Corp GROUND WATER READINGS
* [SAMPLER HAMMER: 140 |b y\uloman c) - | FOREMAN: Peter Lynch DATE | TIME | DEPTH] CASING _ STAB. TIME
CASING SIZE: 3" ENGINEER: a
CASING HAMMER: N/A DATE START: 05/17/05 _DATE END: 05/18/05
ROCK CORE: NQ REVIEWED BY: C Snee DATE: 11/14/05 z
: = z |ElI's : INSITU PROPERTIES
o E S =1 = NUMBER OF
€| 2 L - £ o gis 8 B FRACTURES
g_ w E 5| g 2 |2|8i% i 2 3 HARDNESS |WEATHERING| PER FOOT
clg8) & . [2|&] & |E|g|s SAMPLE DESCRIPTION s 3
Lol w w Sluw g |88 ;g 2 & see below for | see below for | see below |
E 9 = z g 3 . 2l x|a E g @ values values for values | W
0 = = CREES -3 NS =
8|3] & & 8|z g |R|8|&E % & 9l12345[12345|1234|2
Wl 89.0': Cross-foiiation joinifiracture, rough (o == I -
th, iregular, y dipping, slightly = i —
3 " weathered, quariz coated. - R 6 i 8
: ! . | §0.0° - 92.0'; Fracture zone, rough to smooth, == ] it
3 ‘| C12} 81.3-938 - 25725 (100|764 - | sub-horizontal to vertical, slightly lo moderately | — — - 1 ]2
‘ weathered, chioritized, talcified, silicate, clay —_— 0
25 coated/mylonite; slightly slickensided, gamet —
rich foliation cross-foligtion jointsffractures (Few | — — 0
g5—+-28 , |- healed jointsAiractures within zone). e
25 e & i 0
3 C12: Similar o Schistin C?. = 3
| . ; 91.8' - 92.4"; Healed sub-vertical jointsfractures. |- o
25 | c13 | 938-1017 7919 |100|100] - : A o 0
. : . . -C13: Very hard, fresh, fine o toarse grained, — — 0
3 light to dark gray, quartz-mica-gamet SCHIST, el eH = L
--with very thin, crenulated, hor