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INTRODUCTION 

Spectra Energy Corp (Spectra Energy) is proposing to expand its pipeline systems in the New Jersey-New 

York region to meet the immediate and future demand for natural gas in the largest United States 

metropolitan area. The New Jersey-New York Expansion Project (NJ-NY Project) will create a new 

transportation path for 800,000 decatherms per day (Dth/d) of natural gas from multiple receipt points on 

the Spectra Energy systems to new delivery points in New Jersey and New York. The Project consists of 

approximately 20.3 miles of multi-diameter pipeline, associated pipeline support facilities, and six new 

metering and regulating (M&R) stations. The proposed facilities are located in New Jersey, New York, 

and Connecticut (Figure 1).  

Previous Investigations  

The Public Archaeology Laboratory, Inc. (PAL) completed Phase IA archaeological overview surveys for 

the New Jersey and New York portions of the Project in August and December 2010 (Elquist et al. 2010a, 

b, c, and d).  Since that time additional Phase IA archaeological assessments have been conducted for a 

number of pipeline route variations (Elquist and Cherau 2011a, b, c, and d).  The Phase IA archaeological 

assessment recommendations for the Project alignment and route variations have included a program of 

geoarchaeological soil borings in sensitive areas where modern fill deposits associated with heavy 

industrialization and urbanization land uses have occurred.  A total of 98 soil borings is currently 

proposed for the archaeologically sensitive areas of the Project pipeline route where subsurface soil 

conditions are unknown and/or considered too deep for conventional hand testing (Table 1).  Of these, 33 

soil borings were completed in December 2010.  PAL anticipates the completion of the 65 outstanding 

borings in the spring/summer/winter of 2011 and 2012 as environmental permits and landowner access 

permissions are obtained.   

The goal of the soil borings program was to determine the presence and depth of ground disturbances, fill 

and/or marsh deposits, and of any sediments or buried landscapes containing potentially significant 

archaeological resources below these deposits.  The Project area continues to be dominated by industrial 

and commercial facilities, but the possibility remains that intact archaeological resources may be 

preserved below historically deposited fill. Additionally, large areas along the Project area of potential 

effect (APE) consist of former or current tidal marsh that may have been previously available for human 

occupation prior to marine transgression.  

Table 1. Archaeological Soil Borings Proposed for the New Jersey-New York Expansion Project. 

Location 

Number of Proposed Soil 

Borings Completed Outstanding 

Percentage 

Done 

Staten Island, 

NY 33 2 31 6% 

Linden, NJ 7 2 5 29% 

Bayonne, NJ 32 26 6 81% 

Jersey City, NJ 26 3 23 12% 

TOTAL 98 33 65 34% 
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The following report presents the need for and scope of proposed Phase IB archaeological surveys for the 

approximately 34 percent of archaeologically sensitive areas where soil borings have been completed to 

date.  The Phase IB archaeological surveys have been formulated based on the results of the 

geoarchaeological investigations that included the excavation and analysis of the 32 borings located 

across eight properties in the communities of Staten Island (New York) and Linden, Bayonne, and Jersey 

City (New Jersey) (Table 2) (Figures 2 through 6).  The cores typically extended to a depth of 5.8 meters 

(m) (20 feet [ft]) and encountered complex stratigraphic sequences of fill, buried post-contact period

surfaces, possible pre-contact period surfaces, and underlying natural unconsolidated geological deposits.

The results of the geoarchaeological investigations for this portion of the Project were prepared by

Geoarcheology Research Associates (GRA), under subcontract to PAL, the cultural resources consultants

to Spectra Energy.  The GRA report is provided as Attachment A.

One soil boring in Staten Island, New York was provided by the environmental geotechnical program 

conducted as part of the project (Attachment B).  The environmental geotechnical investigations (TRC 

2011) also provided information on the types and levels of soil contaminants, if any, present in 

archaeologically sensitive areas to assist in determining the potential need for a site-specific Health and 

Safety Plan (HASP) as part of proposed Phase IB survey.     

Table 2.  Archaeological Soil Borings Conducted in December 2010, New Jersey-New York 

Expansion Project. 

Universal Boring 

Tracking Number 

Existing 

Boring 

Number Landowner Name 

Date of  

Boring 

Completion 

Staten Island, NY 

1R-22.1-ARC-1 

(replaced with  

(1R-22.1-ENV-6W) 

SI-001 

(replaced 

with B-4 (SI) 380 Development, LLC 12/9/2010 

RCH-1-ARC-1 SI-002 Texas Eastern Transmission 12/9/2010 

Linden, NJ 

20-12-ARC-1 LIN-003 M&M Corporate Enterprises 12/8/2010 

20-13-ARC-1 LIN-004 M&M Corporate Enterprises 12/8/2010 

Bayonne, NJ 

HUD-13.1-ARC-2 BAY-011 Bayonne Industries, Inc. 12/7/2010 

HUD-13.1-ARC-3 BAY-012 Bayonne Industries, Inc. 12/7/2010 

HUD-20-ARC-1 BAY-013 Bayonne Industries, Inc. 12/7/2010 

HUD-20-ARC-2 BAY-014 Bayonne Industries, Inc. 12/7/2010 

HUD-21R-ARC-1 BAY-015 East Jersey RR IMTT 12/7/2010 

HUD-23.1-ARC-1 BAY-016 Lehigh Realty Co. 12/9/2010 

HUD-26.2-ARC-1 BAY-017 Bayonne Industries, Inc. 12/7/2010 

HUD-28-ARC-1 BAY-018 99 Hook Road, LLC 12/8/2011 
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Universal Boring 

Tracking Number 

Existing 

Boring 

Number Landowner Name 

Date of  

Boring 

Completion 

HUD-32-ARC-1 BAY-019 

Bayonne Local Redevelopment 

Authority 12/8/2010 

HUD-32-ARC-2 BAY-020 

Bayonne Local Redevelopment 

Authority 

CANCELLED 

Replaced with 

BAY-20A 

HUD-32-ARC-3 BAY-020A 

Bayonne Local Redevelopment 

Authority 12/8/2010 

HUD-32-ARC-4 BAY-021 

Bayonne Local Redevelopment 

Authority 12/8/2010 

HUD-32-ARC-5 BAY-022 

Bayonne Local Redevelopment 

Authority 12/9/2010 

HUD-32-ARC-6 BAY-023 

Bayonne Local Redevelopment 

Authority 12/9/2010 

HUD-32-ARC-7 BAY-024 

Bayonne Local Redevelopment 

Authority 12/9/2010 

HUD-32-ARC-8 BAY-025 

Bayonne Local Redevelopment 

Authority 12/9/2010 

HUD-32-ARC-9 BAY-026 

Bayonne Local Redevelopment 

Authority 12/9/2010 

HUD-32-ARC-10 BAY-027 

Bayonne Local Redevelopment 

Authority 12/9/2010 

HUD-32-ARC-11 BAY-028 

Bayonne Local Redevelopment 

Authority 12/9/2010 

HUD-32-ARC-12 BAY-029 

Bayonne Local Redevelopment 

Authority 12/9/2010 

HUD-32-ARC-13 BAY-030 

Bayonne Local Redevelopment 

Authority 12/9/2010 

HUD-32-ARC-14 BAY-031 

Bayonne Local Redevelopment 

Authority 12/10/2010 

HUD-32-ARC-17 BAY-R-001 

Bayonne Local Redevelopment 

Authority 12/10/2010 

HUD-32-ARC-18 BAY-R-002 

Bayonne Local Redevelopment 

Authority 12/10/2010 

HUD-32-ARC-19 BAY-R-003 

Bayonne Local Redevelopment 

Authority 12/10/2010 

HUD-32-ARC-20 BAY-R-004 

Bayonne Local Redevelopment 

Authority 12/10/2010 

HUD-32-ARC-21 BAY-R-005 

Bayonne Local Redevelopment 

Authority 12/10/2010 

Jersey City, NJ 
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Universal Boring 

Tracking Number 

Existing 

Boring 

Number Landowner Name 

Date of  

Boring 

Completion 

HUD-44-ARC-1 JC-006 Jersey Eagle Sales Company, LLC 12/6/2010 

HUD-44-ARC-2 JC-007 Jersey Eagle Sales Company, LLC 12/6/2010 

HUD-95-ARC-1 JC-026 Lorraine Mocco 12/6/2010 

PROJECT AREA OF POTENTIAL EFFECT (APE) 

The APE is the “geographic area or areas within which an undertaking may directly or indirectly cause 

changes in the character of or use of historical properties, if any such properties exist” (36 CFR 

800.16[d]). The APE is defined based upon the potential for effect, which may differ for aboveground 

resources (historic structures and landscapes) and subsurface resources (archaeological sites). The APE 

includes all areas where ground disturbances are proposed, where land use (i.e., traffic patterns, drainages, 

etc.) may change, or any locations from which the undertaking may be visible.  

For archaeological resources associated with the pipeline component of the Project, the APE consists of 

any areas of ground disturbance for the proposed pipeline trench and associated temporary workspace. 

The horizontal APE for the proposed pipeline trench is anticipated to be a maximum of 4.5 m (15 ft) at 

the top and 3 m (10 ft) wide at the bottom; the vertical APE for the proposed pipeline trench is a 

minimum of 2.2 m (7 ft) below surface to a maximum depth of approximately 4.5 m (15 ft) below 

surface, depending on conditions encountered during construction (e.g., depth of existing utilities). The 

proposed Phase IB testing methodology presented in this report encompasses the horizontal and vertical 

APE for the pipeline trench.   

SCOPE AND AUTHORITY 

The Spectra Energy NJ-NY Project requires approvals and permits from federal, state, and local entities. 

One of the primary Project approval requirements at the federal level is a Certificate of Public 

Convenience and Necessity under Section 7(c) of the Natural Gas Act issued by the Federal Energy 

Regulatory Commission (FERC).  Consequently, the Project is being reviewed under Section 106 of the 

National Historic Preservation Act (NHPA) of 1966, as amended.  Prior to authorizing an undertaking 

(e.g., the issuance of a FERC approval or Certificate), Section 106 of the NHPA requires federal agencies, 

including the FERC, to take into account the effect of that undertaking on cultural resources listed or 

eligible for listing in the National Register of Historic Places (36 CFR §60). The agency must also afford 

the Advisory Council on Historic Preservation (ACHP) the opportunity to comment on the undertaking. 

The Section 106 process is coordinated at the state level by the State Historic Preservation Officer 

(SHPO), represented in New York by the Office of Parks, Recreation, and Historic Preservation 

(OPRHP), and in New Jersey by the New Jersey Historic Preservation Office.  The issuance of a federal 

agency certificate or approval depends, in part, on obtaining comments from the SHPO.  In accordance 

with Section 106, FERC, as the lead federal agency for the Project, must consult with the New Jersey and 

New York SHPOs regarding the effects of the Project on historic properties. 
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The primary goals of cultural resource investigations conducted as part of the Section 106 review process 

are to:  

 locate, document, and evaluate buildings, structures, objects, landscapes, and archaeological sites

that are listed, or eligible for listing, in the National Register of Historic Places (National

Register);

 assess potential impacts of the Project on those resources; and

 provide recommendations for subsequent treatment, if necessary, to assist with compliance with

Section 106.

In addition to Section 106, the additional cultural resources investigation will be conducted for this 

portion of the Project in accordance with FERC’s Office of Energy Project’s Guidelines for Reporting on 

Cultural Resources Investigations (2002); the Secretary of the Interior’s Standards and Guidelines for 

Archaeology and Historic Preservation (NPS, 48 Fed. Reg. 44716-42, Sept. 29, 1983); the standards and 

guidelines set forth in Standards for Cultural Resource Investigations and the Curation of Archaeological 

Collections in New York State (New York Archaeological Council [NYAC] 1994) adopted by the 

OPRHP; the standards and guidelines set forth in Landmarks Preservation Commission Guidelines for 

Archaeological Work in New York City (LPC 2002); and the standards and guidelines set forth in New 

Jersey Historic Preservation Office Guidelines for Phase I Archaeological Investigations: Identification 

of Archaeological Resources (2004).  Because of the sensitive nature of some of the material contained in 

this proposal, the covers and any applicable pages are labeled “CONTAINS PRIVILEGED 

INFORMATION – DO NOT RELEASE” in accordance with FERC guidelines and 36 CFR 800.11(c)(1).  

RESULT AND PHASE IB SURVEY RECOMMENDATIONS

The analysis and review of geoarchaeological soil borings have resulted in the identification of six 

pipeline route sections in Staten Island, Linden, and Bayonne that contain archaeologically sensitive strata 

within the Project APE (Table 3).  Phase IB subsurface testing investigations are recommended for these 

sensitive areas.  Each pipeline section subjected to geoarchaeological soil borings is described in detail 

below. 

Staten Island, New York 

SI-001 (1R-22.1-ARC-1)   

Geoarchaeological soil boring SI-001 (1R-22.1-ARC-1) was abandoned because of gross petroleum 

product contamination.  For the purposes of the archaeological sensitivity analysis it was replaced with 

environmental geotechnical soil boring (1R-22.1-ENV-6W [B-4 SI]) because of their close proximity.  

The boring is located on property belonging to 380 Development, LLC on the south side of Lambert 

Avenue between Station Numbers (STA) 211+73.6 and 216+00 (Figure 7).  This area was assigned high 

sensitivity for pre-contact resources located beneath marsh deposits (Elquist et al. 2010d:75).  As noted 

above, no geoarchaeological soil boring was advanced at this location.  The results of the adjacent 

environmental soil boring indicate the presence of gray fine to medium sand fill with an oily sheen and 

petroleum odor from ground surface to 16 ft in depth.  At 16 ft the fill was underlain by a soft 

gray 
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organic silty clay to 20 ft at which depth a soft brown fibric peat was encountered (see Attachment 2). No 

environmental data on potential soil contaminants is currently available for this location (TRC 2011).  

The fill deposits identified within the vertical pipeline trench APE are not considered to be 

archaeologically sensitive.  This section of pipeline route is re-assessed as having no archaeological 

sensitivity (see Figure 7), and no Phase IB survey is recommended.     

SI-002 (RCH-A-ARC-1) 

Geoarchaeological soil boring SI-002 (RCH-1-ARC-1) is located on Texas Eastern Transmission, LP 

(Texas Eastern) property on the east side of Western Avenue north of Goethal’s Road North.  This area is 

included in Route Variation 50 (Elquist and Cherau 2011b), which is approximately 0.83 miles in length 

and deviates from the originally proposed NJ-NY Project pipeline right-of-way (ROW) at MP 4.07R and 

rejoins the ROW at MP 4.90R between STA 255+80 and 257+80 (September, 2010 Pre-Filing 

Application STA 249+00 to 250+22.5 [see Elquist et al. 2010 b]]) (Figure 8).  This area was assigned 

high archaeological sensitivity for both pre-contact and post-contact period resources.  Pre-contact Native 

American archaeological resources are expected to be associated with the recorded Old Place Site dating 

between the Early Archaic and Contact periods.  Post-contact period resources could include structural 

remains and artifact assemblages associated with documented seventeenth and eighteenth-century 

settlements and a nineteenth-century farmstead belonging to J. Carpenter (Elquist et al. 2010d:75-78).  

Potentially significant pre-contact through post-contact period archaeological deposits were recently 

identified at the adjacent Route Variation 50 additional workspace to the southeast (Elquist et al. 2011). 

The soil boring analysis determined the presence of archaeologically sensitive strata from about 40 

centimeters below ground surface (cmbs) (1.3 ft) beneath a compact asphalt and fill overburden to about 

160 cmbs (5.2 ft) for post-contact period resources, and from 160 (5.2 ft) to at least 235 cmbs (7.7 ft) for 

pre-contact period resources (GRA 2011:15-16, 26, 40).  Environmental sampling determined an 

exceedance of semi-volatile organic compounds (benzo(a)pyrene) from 107 to 122 cmbs (3.5 to 4 ft)  in 

this soil boring (TRC 2011). 

A Phase IB archaeological survey is recommended for this sensitive work area.  Given the presence of 

compact asphalt and gravel (parking lot overburden) fill and sensitive archaeological strata that could 

extend to at least 235 cmbs (7.7 ft deep, machine-assisted trenches will be used.   The high archaeological 

sensitivity section of proposed pipeline route at this location measures approximately 75 m (246 ft).   

Approximately four (4) trenches, each measuring 4.5 m (15 ft) wide (width of top of pipeline trench) by 3 

m (9.8 ft) long will be placed at 15-m (49 ft) intervals within this work area (see Figure 8).  The trenches 

will extend to at least 250 cm (7.5 ft) deep through the sensitive archaeological strata within the vertical 

pipeline trench APE.  The testing methodology for machine-assisted trenches is described in more detail 

below under Fieldwork Methodology.  

Linden, New Jersey   

LIN-003 (20-12-ARC-1) and LIN-004 (20-13-ARC-1) 

The two geoarchaeological soil borings (LIN-003 [20-12-ARC-1] and LIN-004 [20-13-ARC-1]) 

in Linden are located on property belonging to M&M Corporate Enterprises on the east and west 

sides of Wood Avenue between STA 90+00 and 102+50 (Figures 9 and 10).  This area was assigned 

moderate sensitivity for pre-contact Native American resources as well as post-contact resources 

associated with documented early twentieth-century worker or middle management housing for the 

Grasselli Chemical 
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Company (Elquist et al. 2010c:86-90).  The soil borings analysis determined the presence of an intact 

surface-subsoil horizon and a subsoil between 60-80 cmbs (2-2.6 ft) and 80-115 cmbs (2.6-3.8 ft) in LIN-

003 (GRA 2011:15, 26, 38).  LIN-004 contained 40 cm (1.3 ft) of disturbed fill over truncated glacial till 

(GRA 2011: 26, 39).  No environmental data on potential soil contaminants is currently available for 

these two soil borings (TRC 2011).  

No further investigations are recommended for the pipeline route between STA 96+00 and 102+50 where 

topsoils consist of disturbed fill and the subsoils have been truncated to the glacial till horizon (LIN-004).  

No pre-contact period cultural resources are expected in the glacial till, and no post-contact period 

resources are documented in this section of the proposed pipeline trench. This section of pipeline route is 

re-assessed as having no archaeological sensitivity (see Figure 9), and no Phase IB survey is 

recommended.

A Phase IB archaeological survey is recommended for the moderate sensitivity work area between STA 

93+00 and 95+50.  This area contains the documented Grasselli Chemical Company worker housing and 

is also sensitive for pre-contact period resources.  Given the presence of compact asphalt and gravel 

(parking lot overburden) fill and sensitive archaeological strata that extends to 115 cmbs (3.8 ft) , 

machine-assisted trenches will be used.   The moderately sensitive section of proposed pipeline route at 

this location measures approximately 175 m (574 ft).   Approximately six (6) trenches, each measuring 

450 cm (15 ft) wide (width of top of pipeline trench) by 3 m (9.8 ft) long will be placed at 30-m (98.4 ft) 

intervals within this work space (see Figure 10).  The trenches will extend to at least 115 cm (4.0 ft) deep 

through the sensitive archaeological strata within the Project APE at this location.  The testing 

methodology for machine-assisted trenches is described in more detail below under Fieldwork 

Methodology.   

Bayonne, New Jersey 

BAY-011 (HUD-13.1-ARC-2), BAY-012 (HUD-13.1-ARC-3), and BAY-013 (HUD-20-

ARC-1)     

Three geoarchaeological soil borings (BAY-011 [HUD-13.1-ARC-2]; BAY-012 [HUD-13.1-ARC-3]; 

and BAY-013 [HUD-20-ARC-1]) are located on property belonging to Bayonne Industries, Inc. in the 

area northeast of the 5
th
 Street Connector between STA 502+00 and 522+00 (Figures 11, 12, and 13).  

These areas were assigned a low and moderate sensitivity for pre-contact period resources including 

isolated finds and artifact scatters from any timeframe during this period (Elquist et al. 2010c:101-106).  

One additional soil boring (BAY-010 [HUD-13.1-ARC-1] was initially proposed to the south of BAY-

011 [HUD-13.1-ARC-2]; however, extensive utilities confirmed by ground penetrating radar (GPR) are 

present, so no soil boring was possible and this area was re-assessed using the results of the three 

completed borings described below. 

The soil borings analysis determined the presence of dense petroleum product in disturbed fill soils that 

exceeded 450 cm (15 ft), underlain by estuarine deposits (except in BAY-011) and glacial till in all three 

of these soil borings (GRA 2011:16-17, 27, 41-43).  The water table was encountered between 152 and 

244 cmbs (5 and 8 ft).  This area lies within an industrial zone containing clustered structures associated 

with the petrochemical industry.   Buried petrochemical product and gross contaminants (sheens) were 

encountered in the soil borings.  Environmental sampling also determined exceedances of semi-volatile 

organic compounds and arsenic contaminants from 75 to 259 cmbs (2.5 to 8.5 ft)  in these soil borings 

(TRC 2011).   
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The presence of intact estuarine sediments in two of the borings confirms that the area was former 

shallow tidal marsh along the margins of the Jersey Flats. However, no archaeologically sensitive strata 

were identified within the vertical pipeline trench APE, which contains thick disturbed fill contaminated 

with petrochemicals down to and including the estuarine sediments (GRA 2011:27). The pipeline route 

between STA 502+00 and 522+00 is re-assessed as having no archaeological sensitivity (see Figures 11, 

12, and 13), and no Phase IB survey is recommended.     

BAY-014 (HUD-20-ARC-2) and BAY-015 (HUD-21R-ARC-1)     

Two geoarchaeological soil borings (BAY-014 [HUD-20-ARC-2] and BAY-015 [HUD-21R-ARC-1]) are 

located on property belonging to Bayonne Industries, Inc. and East Jersey RR IMTT along the east side 

and parallel to State Highway Route 440 and a service ramp for the highway between STA 522+00 and 

530+50 (Figures 14 and 15).  The area between STA 522+00 and 529+00 was assigned a moderate 

sensitivity for pre-contact period resources including isolated finds and artifact scatters from any 

timeframe during this period and the area between STA 529+00 and 530+50 was assigned a low 

sensitivity for pre-contact period resources (Elquist et al. 2010c:106-109).  The soil borings analysis 

determined the presence of dense petroleum product in disturbed fill soils that exceeded 530 cm (17 ft), 

underlain by estuarine deposits and glacial till (GRA 2011:16-17, 27, 43-44).  The water table was 

encountered at 152 cmbs (5 ft) in these soil borings. 

Similar to the previous area, this sensitive area lies within an industrial zone containing clustered 

structures associated with the petrochemical industry.  The soil borings were placed along a route that 

avoided both aboveground and belowground buried facilities.  Despite these efforts, buried petrochemical 

product and gross contaminants (sheens) were encountered.  Environmental sampling also determined 

exceedances of semi-volatile organic compound contaminants from 75 to 213 cmbs ( 2.5 to 7.0 ft)  in 

these soil borings (TRC 2011).   

The presence of intact estuarine sediments confirms that the area was former shallow tidal marsh along 

the margins of the Jersey Flats.  However, no archaeologically sensitive strata were identified within the 

vertical pipeline trench APE, which contains thick disturbed fill contaminated with petrochemicals down 

to and including the estuarine sediments (GRA 2011:27).  The pipeline route between STA 522+00 and 

530+50 is re-assessed as having no archaeological sensitivity (see Figures 14 and 15), and no Phase IB 

survey is recommended.  

BAY-016 (HUD-23.1-ARC-1) and BAY-017 (HUD 26.2-ARC-1)     

Two geoarchaeological soil borings (BAY-016 [HUD-23.1-ARC-1] and BAY-017 [HUD 26.2-ARC-1]) 

are located on property belonging to Bayonne Industries, Inc. and Lehigh Realty Co that crosses Hook 

Road, State Highway Route 440, and East 22
nd

 Street between STA 533+50 and 540+00 (Figure 15).  

This area was assigned a low sensitivity for pre-contact period resources (Elquist et al. 2010c:108-109).  

The soil borings analysis determined the presence of a deep fill sequence from 0-520 cm (17 ft) above 

disturbed estuarine silt to 580 cmbs (19 ft) in BAY-016 (GRA 2011: 17-18, 27, 44-45).  The fill in BAY-

016 contained ceramic sherds and fine glass fragments from 145 to 250 cmbs (4.7-8.2 ft).  BAY-017 

contained disturbed fill and estuarine sediments with dense petroleum product similar to the deposits 

encountered in BAY-011 to -015 described above.  Environmental sampling also determined an 

exceedance of semi-volatile organic compounds from 152 to 168 cmbs (5.0 to 5.5 ft)  in BAY-017.  No 
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environmental data on potential soil contaminants is available for BAY-016 (TRC 2011).  The water table 

was encountered at 152 to 244 cmbs (5 to 8 ft) in these soil borings.   

The soil borings indicate similar sequences of deep, contaminated fill over intact deposits of a subaqueous 

estuary below 450 cm (15 ft).  No archaeologically sensitive strata were identified in the vertical pipeline 

trench APE (GRA 2011:27).  The pipeline route between STA 533+50 and 540+00 is re-assessed as 

having no archaeological sensitivity (see Figure 15), and no Phase IB survey is recommended.  

BAY-018 (HUD-28-ARC-1)     

Geoarchaeological soil boring BAY-018 (HUD-28-ARC-1) is located in an asphalt parking lot for a large 

manufacturing facility on property belonging to 99 Hook Road, LLC along the east side of State Highway 

Route 440 between STA 563+00 and 577+50 (Figures 16 and 17).  This area was assigned a low 

sensitivity for pre-contact period resources (Elquist et al. 2010c: 110-112).  The soil boring analysis 

determined the presence of fill sequences from 0-120 cmbs (4 ft), underlain by a thick organic silt, peat, 

and muck sequence to 580 cmbs (19 ft) (GRA 2011: 18, 27, 45).  The fill from 85-120 cm (2.8-3.9 ft) 

contained one large brick fragment and common cinders.  The estuarine silts and clays are contaminated 

with petroleum product.  No environmental data on potential soil contaminants is available for this soil 

boring (TRC 2011). 

The soil boring indicates the presence of shallow fill over a subaqueous estuary below 450 cm (15 ft).  No 

archaeologically sensitive strata were identified in the vertical pipeline trench APE (GRA 2011:27).  The 

pipeline route between STA 563+00 and 577+50 is re-assessed as having no archaeological sensitivity 

(see Figures 16 and 17), and no Phase IB survey is recommended.  

BAY-019 (HUD-32-ARC-1)     

Geoarchaeological soil boring BAY-019 (HUD-32-ARC-1) is located on property belonging to the 

Bayonne Local Redevelopment Authority (BLRA) along the east side of State Highway Route 440 

between STA 586+00 and 591+00 (Figures 17 and 18).  This area was assigned high sensitivity for pre-

contact resources related to shoreline camp sites as well as post-contact archaeological resources 

associated with documented nineteenth and possibly eighteenth-century buried landscapes containing 

structures, artifact deposits, and possible slave burials associated with the Van Buskirk Manor (Elquist et 

al. 2010c:111-113).  The soil boring analysis, however, revealed the presence of a disturbed fill sequence 

from 0-435 cmbs (14 ft), underlain by a truncated glacial till to 580 cmbs (19 ft).  No buried soils or 

surfaces were identified in the vertical pipeline trench APE (GRA 2011:18-19, 27, 46).  Environmental 

sampling also determined exceedances of semi-volatile organic compounds and arsenic contaminants 

from 46 to 61 cmbs (1.5 to 2.0 ft) in these soil borings (TRC 2011).   

Given the lack of archaeologically sensitive strata, the pipeline route between STA 586+00 and 591+00 is 

re-assessed as having no archaeological sensitivity (see Figures 17 and 18), and no Phase IB survey is 

recommended.  

BAY-020A (HUD-32-ARC-3) through BAY-024 (HUD-32-ARC-7)      

Five geoarchaeological soil borings (BAY-020A [HUD-32-ARC-3], BAY-021 [HUD-32-ARC-4], BAY-

022 [HUD-32-ARC-5], BAY-023 [HUD-32-ARC-6], and BAY-024 [HUD-32-ARC-7]) are also located 

on property belonging to the BLRA along the east side of State Highway Route 440 between 

STA 
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592+00 and 603+00 (Figures 18 and 19).  This area was also assigned high sensitivity for pre-contact 

resources related to shoreline camp sites as well as post-contact archaeological resources associated with 

documented nineteenth and possibly eighteenth-century buried landscapes containing structures, artifact 

deposits, and possible slave burials associated with the Van Buskirk Manor estate (Elquist et al. 

2010c:112-113).  

Only one of these soil borings (BAY-024 [HUD-32-ARC-7]) did not contain archaeologically sensitive 

strata.  Similar to BAY-019, BAY-024 contained disturbed fill sequences from 0-85 cmbs (2.7 ft) 

underlain by glacial till to 490 cmbs (16 ft) (GRA 2011:50).  The section of pipeline route between STA 

598+50 and 603+00 is re-assessed as having no archaeological sensitivity (see Figures 18 and 19), and no 

Phase IB survey is recommended.  

The remaining soil borings were placed along the upland margins of the Bayonne shoreline and all 

contained evidence of buried land surfaces beneath modern fill deposits (GRA 18-22, 28, 47-49).  The 

buried land surfaces range in depth from 255 cmbs (8.3 ft) to 530 cmbs (17.5 ft) within the vertical APE 

of the pipeline trench.  The suspected historic ground surface in BAY-020A in particular contained wood 

(possible disturbance) and fine brick fragments from 365-430 cmbs (12-14 ft).  Intact B-horizon fine 

sandy clay loam subsoils were also noted in the soil borings, although the exact interface depth within the 

sensitive strata was unclear because of slump and poor recovery.  The B horizon soils are directly 

underlain by the glacial till.     

The sensitive archaeological strata in these borings are as follows:  BAY-020A (365-530 cmbs [11.5-17.5 

ft]); BAY-021 (280-390 cmbs [9-13 ft]); BAY-022 (375-400 cmbs [12-13.5 ft]); and BAY-023 (255-280 

cmbs [8-9 ft]).  Environmental sampling determined exceedances of semi-volatile organic compound 

contaminants from 23 to 152 cmbs (0.75 to 5.0 ft)  in BAY-021, -022, -23, and -24 (TRC 2011).  The 

water table was encountered from 168 to 305+ cmbs (5.5 to 10+ ft) in these soil borings.   

A Phase IB survey is recommended for the high sensitivity work area containing archaeologically 

sensitive strata between STA 592+00 and 598+50 (see Figure 18).  As noted above, this area could 

contain pre-contact period cultural deposits as well as post-contact period resources associated with the 

documented Van Buskirk Manor estate property.  Given the presence of fill over buried land surfaces 

beginning at 255 cmbs (8.4 ft) below ground and extending to 530 cmbs 17.4 ft within and below the 

vertical APE of the pipeline trench, machine-assisted trenches will be used.   The high sensitivity section 

of proposed pipeline route at this location measures approximately 240 m (787 ft).  Approximately eleven 

(11) trenches, each measuring 4.5 m (15 ft) wide (width of top of pipeline trench) by 3 m (9.8 ft) long will

be placed at 20-m (66 ft) intervals within this work space (see Figure 11).  The trenches will extend

through the depth of identified sensitive strata within the vertical pipeline trench APE.  The testing

methodology for machine-assisted trenches is described in more detail below under Fieldwork

Methodology.

BAY-025 (HUD-32-ARC-8) through BAY-031 (HUD-32-ARC-14)     

Seven (7) geoarchaeological soil borings (BAY-025 [HUD-32-ARC-8], BAY-026 [HUD-32-ARC-9], 

BAY-027 [HUD-32-ARC-10], BAY-028 [HUD-32-ARC-11], BAY-029 [HUD-32-ARC-12], BAY-030 

[HUD-32-ARC-13], and BAY-031 [HUD-32-ARC-14]) are also located on property belonging to the 

BLRA along the east side of State Highway Route 440 between STA 603+00 and 622+00 (Figures 19 and 

20).  This area was assigned high sensitivity for pre-contact resources related to shoreline camp sites as 

well as post-contact archaeological resources associated with documented eighteenth and 

nineteenth-
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century buried landscapes containing structures, artifact deposits, and possible slave burials on the 

historic Cadmus and Vreeland manor estates (Elquist et al. 2010c:113-118).  

Only one of these soil borings (BAY-025 [HUD-32-ARC-8]) did not contain archaeologically sensitive 

strata.  BAY-025 contained disturbed fill sequences from 0-555 cm below ground (18.2 ft) underlain by 

organic silt containing very fine shell fragments (estuarine sediments) to 580 cmbs (19 ft) (GRA 

2011:50).  The section of pipeline route between STA 603+00 and 605+50 is re-assessed as having no 

archaeological sensitivity (see Figure 19), and no Phase IB survey is recommended.  

The remaining soil borings were placed within the lower lying setting of the Bayonne shoreline and all 

contained evidence of intact sandy sediments which may be buried beaches and shorelines (GRA 23-24, 

28, 50-56).  Two of the borings, BAY-027 and -029, also contained evidence of a buried historic land 

surface below the fill from 145-165 cmbs (4.7-5.4 ft) and from 225-243 cmbs (7.4-8 ft), respectively.  

These buried surfaces may have been former historic surfaces, as the depth below surface would have 

been just above sea level during the post-contact period, and potentially during the late pre-contact period 

(GRA 2011:23).  All of the borings contained upper fill deposits that ranged in depth from 145 cm (4.5 ft) 

(BAY-027) to 250 cm (8.2 ft) (BAY-026).   

Estuarine silts and clays identified as likely nearshore estuaries are present below the beach sands from 

405-580 cmbs (13-19 ft).  Fine shell fragments were found throughout BAY-028, -029, and -030.  BAY-

031 was situated the furthest offshore and it contained evidence of a possible lacustrine fan from 235-520 

cmbs (7.7-17 ft) and glacial lake deposits from 520-580 cmbs (7.7-19 ft).  The soils at these depths 

contained fine shell fragments, which are typical in shorelines and large bodies of water (GRA 2011:24). 

The buried beach and landforms identified in these soil borings are interpreted as possible loci for pre-

contact period resource procurement (i.e., source of shellfish) (GRA 2011:28). 

The sensitive archaeological strata in these borings are as follows:  BAY-026 (250-390 cmbs [8-13 ft]); 

BAY-027 (145-410 cmbs [4.5-13.5 ft]); BAY-028 (200-417 cmbs [6.5-14 ft]); BAY-029 (225-405 cmbs 

[7-13.5 ft]); BAY-030 (205-570 cmbs [6.5-19 ft]); and BAY-031 (145-235 cmbs [4.5-8 ft]). 

Environmental sampling determined exceedances of semi-volatile organic compound contaminants from 

71 to 91 cmbs (2.5 to 3.0 ft) in BAY-027, -028, -29, and -30 (TRC 2011).  The water table was 

encountered from 244 to 305+ cmbs (8 to 10+ ft) in these soil borings.   

A Phase IB survey is recommended for the high sensitivity work area containing archaeologically 

sensitive strata between STA 605+50 and 622+00 (see Figures 19 and 20).  As noted above, this area 

could contain pre-contact period cultural deposits as well as post-contact period resources associated with 

the documented Cadmus and Vreeland manor estates.  Given the presence of paved roadways and fill 

over buried land surfaces beginning at approximately 145 cmbs (4.5 ft)  and extending to approximately 

570 cmbs (19 ft) within and below the vertical APE of the pipeline trench, machine-assisted trenches will 

be used.  The high sensitivity section of proposed pipeline route at this location measures approximately 

560 m (1837 ft).   Approximately twenty-eight (28) trenches, each measuring 4.5 m (15 ft) wide (width of 

top of pipeline trench) by 3 m (9.8 ft) long will be placed at 20-m (66 ft) intervals within this work area 

(see Figures 19 and 20).  The trenches will extend through the depth of identified sensitive strata within 

the vertical pipeline trench APE.  The testing methodology for machine-assisted trenches is described in 

more detail below under Fieldwork Methodology.   
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BAY-R-001 (HUD-32-ARC-17) through BAY-R-005 (HUD-32-ARC-21) 

Five (5) additional geoarchaeological soil borings (BAY-R-001 [HUD-32-ARC-17], BAY-R-002 [HUD-

32-ARC-18], BAY-R-003 [HUD-32-ARC-19], BAY-R-004 [HUD-32-ARC-20], and BAY-R-005 [HUD-

32-ARC-21] are also located on property belonging to the Bayonne Local Redevelopment Authority 

(BLRA) along the east side of State Highway Route 440 to the north and west of the pipeline route 

section between STA 600+00 and 622+00 discussed above (Figures 21 and 22).  This area was assessed 

for archaeological sensitivity as part of the September, 2010 Pre-Filing Application pipeline route (Pre-

Filing STA 600+00 to 622+00 [Elquist et al. 2010a:120-125]).  It is located in the same high 

archaeologically sensitivity zone discussed above for pre-contact resources related to shoreline camp sites 

and shell middens as well as post-contact archaeological resources associated with documented eighteenth 

and nineteenth-century buried landscapes containing structures, artifact deposits, and possible slave 

burials on the historic Cadmus and Vreeland manor estates and historic Salterville Village (Elquist et al. 

2010a:120-125).  

All of these soil borings were located along the former upland surfaces of the BLRA property similar to 

those encountered in BAY-019 through -024 described above.  No archaeologically sensitive strata were 

identified through the soil boring analysis of BAY-R-001, BAY-R-002, BAY-R-004, and BAY-R-005.  

BAY-R-001 contained a very thin (7 cm [.3 ft]) layer of modern fill over truncated glacial till to a depth 

of 610 cmbs (20 ft) (GRA 2011:57).  BAY-R-002 contained modern fill to a depth of 140 cmbs (4.7 ft) 

over truncated glacial till to a depth of 600 cmbs (19.6 ft) (GRA 2011:58).  One piece of clear flat glass 

was recovered in BAY-R-002 at 130 cm (4.3 ft) in the modern fill.  BAY-R-004 and BAY-R-005 are 

located on surfaces truncated down to the glacial till where no fill or buried surfaces are present (GRA 

2011: 19, 60-61). Because of an absence of archaeologically sensitive strata within the vertical pipeline 

trench APE, no further archaeological investigations are recommended for these areas (see Figures 21 and 

22). 

The remaining soil borings (BAY-R-003 [HUD-32-ARC-19], BAY-R-004 [HUD-32-ARC-20], and 

BAY-R-005 [HUD-32-ARC-21] all contained evidence of archaeologically sensitive strata buried beneath 

modern fill deposits.   

BAY-R-003 contained a shallowly buried surface underneath disturbed and fill soils from 0-70 cmbs (2.2 

ft).  A possible buried historic surface may be mixed in with the fill from 25-70 cmbs (0.8-2.2 ft).  From 

70-150 cmbs (2.2-5 ft) loamy sands that may represent alluvial deposits in a small tidal creek along the 

former shoreline are present.  The glacial till is present from 150-580 cmbs (5-19 ft) (GRA 2011:19, 59).  

The stratigraphic profile of BAY-R-003 closely resembles that of an area identified as a pre-contact 

Native American shell midden to the north on adjacent property.  The shell midden is located in a buried 

A horizon at approximately 20 cm (0.6 ft) below blacktop asphalt and gray fill gravels.  The buried A 

horizon extends from approximately 20-60 cmbs (0.6 -2 ft), and contains fragments of clam and oyster 

shells.  B-horizon subsoils consisting of reddish brown to dark gray sands are present between 60-100 

cmbs (2-3.3 ft), also similar to the subsoils observed in BAY-R-003.  Glacial till is present below 100 cm 

(3.3 ft) (GRA 2011:20).  Environmental sampling determined exceedances of semi-volatile organic 

compound contaminants from 30.5 to 45.7 cmbs (1.0 to 1.5 ft)  in this soil boring (TRC 2011).  The water 

table was encountered at 226 cmbs (7.4 ft).   

A Phase IB survey is recommended for the high sensitivity work area containing the archaeologically 

sensitive shell midden strata at BAY-R-003 (see Figures 21 and 22).  The sensitive strata in this location 

extend from 25-150 cmbs (0.8- 5ft), and include a possible buried historic surface.  Given the depth of the 
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sensitive strata a combination of hand test pits and machine-assisted trenches will be used in this area 

within the vertical APE of the pipeline trench.  The high sensitivity section of proposed pipeline route at 

this location measures approximately 120 m (394 ft).   Approximately 10 test pits, each measuring 50-x-

50-cm  (1.6-x-1.6-ft), and five (5) trenches, each measuring 4.5 m (15 ft) wide (width of top of pipeline 

trench) by 3 m (9.8 ft) long will be placed at 20-m (66 ft) intervals within this work space (see Figures 21 

and 22).  The test pits will be placed within the footprint of the proposed trenches, approximately two test 

pits per trench, in order to provide controlled hand excavation of the sensitive strata in the upper 91.4 cm 

(3 ft) of the trench.  The machine trenches will then be used to investigate the sensitive strata from 

approximately 91.4-152.4 cmbs (3-5 ft)  within the vertical pipeline trench APE.  The testing 

methodology for hand excavations and machine-assisted trenches is described in more detail below under 

Fieldwork Methodology.   

Jersey City, New Jersey  

JC-006 (HUD-44-ARC-1) and JC-007 (HUD-44-ARC-2)   

Two (2) geoarchaeological soil borings (JC-006 [HUD-44-ARC-1] and JC-007 [HUD-44-ARC-2]) are 

located in an abandoned asphalt road on property belonging to Jersey Eagle Sales Company, LLC.  The 

abandoned roadway runs parallel along the east side of the New Jersey Turnpike north and south of 

Linden Avenue between STA 693+00 and 707+00 (Figure 23).  The entire area on both sides of Linden 

Avenue was assigned a low sensitivity for post-contact period resources associated with possible 

eighteenth-century remains of the Colonel Thomas Brown property and other documented mid- to late-

nineteenth-century resources including boat clubs, bath houses, and possible dwellings.  The presence of 

late twentieth-century commercial/light industrial buildings in this area indicated the potential for some 

degree of disturbances to historic period land surfaces.  The south side of Linden Avenue was assigned 

low sensitivity and the north side moderate sensitivity for pre-contact period resources because of the 

proximity of a known pre-contact site near the intersection of Linden Avenue and Caven Point Road 

(Elquist et al. 2010c:128-131).   

The soil borings analysis determined the presence of deep fill sequences above natural water-lain deposits 

that capped a buried surface and intact subsoils (GRA 2011:24-25, 28-29, 62-63).  The fill in both borings 

extended from ground surface to 145 cmbs (4.7 ft) and consisted of gravelly sand to gravelly sandy clay 

loam.  The fill in JC-006 contained domestic debris such as glass, brick, porcelain ceramic sherds, and 

shell fragments.  Natural alluvial and/or estuary deposits are present below the fill horizon from 145-195 

cmbs (4.7-6.4 ft) in JC-006 and 165-215 cm (5.4-7 ft) in JC-007.  A buried surface containing one 

whiteware ceramic sherd  is present in JC-006 from 195-230 cmbs (6.4-7.5 ft) below the natural deposits, 

followed by intact B-horizon subsoils from 230-315 cm (7.4-10.3 ft).  In JC-007 this buried surface 

extends from 215-240 cm (7-7.9 ft), although it appears more disturbed with common mottles and 

occasional pebbles, underlain by intact B-horizon subsoils from 240-260 cmbs (7-8.5 ft).  Glacial till was 

present below the subsoil horizons in both soil borings.   

The buried A horizon with post-contact period cultural materials and intact subsoils below the waterlain 

deposits is consistent with water flow over a stable land surface.  Since the Morris Canal is documented to 

have been located on the west side of the New Jersey Turnpike opposite this location, it may be that 

another artificial channel was present along this portion of the proposed pipeline route, or the water may 

reflect a transgression of tidal estuary, or localized run-off from the Palisade ridge diverted by Turnpike 

construction (GRA 2011:25).  The sensitive archaeological strata for JC-006 are located from 195-315 

cmbs (6.4-10.3 ft) and for JC-007 from 215-260 cmbs (7-8.5 ft).  No environmental data on potential soil 
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contaminants is available for these two soil borings (TRC 2011).  The water table was encountered at 244 

cmbs (8 ft) in both areas.   

A Phase IB survey is recommended for the low and moderate sensitivity work areas containing 

archaeologically sensitive strata between STA 693+00 and 707+00 (see Figure 23).  As noted above, this 

area could contain pre-contact period cultural deposits as well as post-contact period resources associated 

with documented eighteenth and nineteenth-century domestic and recreational land uses.  Given the 

presence of paved roadways and fill over buried land surfaces beginning at approximately 195 cmbs (6.4 

ft) and extending to approximately 260 cmbs ( 8.5 ft) within the vertical APE of the pipeline trench, 

machine-assisted trenches will be used.  The low sensitivity section of the proposed pipeline route 

measures approximately 140 m (459 ft) and the moderate sensitivity section measures approximately 340 

m (1116 ft).   Approximately five (5) trenches, each measuring 4.5 m (15 ft) wide (width of top of 

pipeline trench) by 3 m (9.8) long will be placed at 30-m (98.4 ft) intervals within the low sensitivity 

work space, and approximately fifteen (15) trenches, same dimensions, will be placed at 20-m (66 ft) 

intervals within the moderate sensitivity work space (see Figure 23).  The trenches will extend through 

the depth of identified sensitive strata within the vertical pipeline trench APE.  The testing methodology 

for machine-assisted trenches is described in more detail below under Fieldwork Methodology-Machine 

Trenching.   

JC-026 (HUD-95-ARC-1)     

Geoarchaeological soil boring JC-026 (HUD-95-ARC-1) is located on property belonging to Lorraine 

Mocco within an area of elevated New Jersey Turnpike roadways and the elevated Pulaski Skyway 

between STA 913+00 and 929+25.4 (Figure 24).  This area was assigned a low sensitivity for pre-contact 

period resources below deep fill deposits, but no post-contact period sensitivity because of modern 

disturbances associated with the extensive railroad and highway construction that has occurred in this area 

(Elquist et al. 2010c:159-162).   The soil boring analysis confirmed the presence of very thick modern fill 

above glacial till in this area that has been significantly modified by made land for the railroad yards and 

highway corridors.  Cinders, wood fragments, and concrete chunks were present in the fill from 0-515 

cmbs (17 ft), including a large fragment of wood, possibly a board, post, or log cored through between 

515 and 535 cmbs (17-17.5 ft).  The wood appeared to have been intentionally placed at this depth. 

Glacial till was present from 535 cm (17.5 ft) to the bottom of the boring at 580 cmbs (19 ft) (GRA 

2011:25, 29, 64).  No environmental data on potential soil contaminants is available for this boring (TRC 

2011).  The water table was encountered at 381 cm (12.5 ft).   

Given the lack of archaeologically sensitive strata, the pipeline route between STA 913+00 and 929+25.4 

is re-assessed as having no archaeological sensitivity, and no Phase IB survey is recommended.  This 

section of pipeline route has now been replaced with Route Variation 51 between STA 915+09 and 

927+99.5R, which shifts the alignment of the proposed pipeline west of the originally proposed route (see 

Figure 24).  This new pipeline route variation was assessed as having no archaeological sensitivity based 

on the soil borings data analysis from JC-026 (HUD-95-ARC-1) (Elquist and Cherau 2011c). 

TESTING METHODOLOGY

PAL’s Phase IB archaeological survey testing methodology has been formulated according to the 

standards and guidelines set forth in New Jersey Historic Preservation Office Guidelines for Phase I 

Archaeological Investigations: Identification of Archaeological Resources (HPO 2004);  Standards for 

Cultural Resource Investigations and the Curation of Archaeological Collections in New York 

State 
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(NYAC 1994); and Landmarks Preservation Commission Guidelines for Archaeological Work in New 

York City (LPC 2002).   

The Phase IB archaeological field investigations will consist of subsurface testing in the form of hand 

excavated test pits and machine-assisted trenches to locate and identify potentially significant 

belowground resources within the vertical APE of the pipeline trench (to depths of between 7 and 15 ft 

below surface).    The exact on-the-ground placement and size of the machine-assisted trenches will need 

to be determined in the field at the time of the survey, pending any utilities issues with NJ and NY One 

Call/DigNet (which will be contacted prior to the fieldwork) and other ground surface or subsurface 

factors or obstructions that constrict the trench size and placement.   

A combination of machine-assisted and shovel scraping techniques will be used to investigate the nature 

and integrity of any identified structural remains and cultural strata encountered in the trenches.  All 

machine-excavated soils will be examined for cultural materials and a sample of these soils will be hand 

screened through ¼-inch hardware mesh.  Any cultural material (or a representative sample) remaining in 

the screen and collected from the excavated unscreened soils will be bagged and tagged by trench and 

level.  Soil stratigraphy will be recorded for each machine trench and plans and profiles will be measured 

and drawn.  Cultural material and samples will be bagged and labeled with provenience information.  

Digital photographs will be taken of all trenching locations and any identified belowground cultural 

remains. All cultural remains will be mapped in plan using compass and tape measure onto current 

existing conditions topographic site plans.  Measured detailed drawings (plans, cross sections) will be 

done for any identified structural remains in the trenches.     

All trenches will be excavated in accordance with (Occupational Health and Safety Administration 

(OSHA) regulations for benching, sloping, and/or mechanical shoring devices at depths that exceed 3-4 ft.  

Dewatering of the trenches will also be conducted as needed depending on the anticipated/actual depth of 

the water table at the time of the excavations.  Site-specific HASPs are anticipated for all of the proposed 

testing areas because of the presence of soil contaminant exceedances including semi-volatile organic 

compounds (SVOCs) and arsenic in particular.  PAL’s Certified Industrial Hygienist (CIH) subconsultant, 

in consultation with the TRC environmental staff, will develop the necessary HASPs, which will be 

reviewed by Spectra Energy’s Environmental Health and Safety (EHS) group.  The HASPs may require 

air monitoring if personnel enter trenches deeper than91.4-122 cmbs (3-4 ft).  Mobile lighting devices 

may also be needed for recordation in trenches below these depths.     

All hand excavated test pits will be in the form of 50-x-50-cm  (1.6-x-1.6-ft) test pits excavated in 

arbitrary 10-cm (.33 ft) levels to sterile subsoils unless impeded by rocks, large roots or other 

obstructions.  All excavated soil will be screened through ¼-inch hardware cloth and remaining cultural 

material will be collected. Soil horizons will be recorded for each unit on standardized field forms. 

Cultural material and samples will be bagged and labeled with provenience information.  Digital 

photographs will be taken of all test pit locations within the Project area. 

Upon completion, all excavation test pits and trenches will be backfilled and restored to their original 

ground contour surface.   

LABORATORY PROCESSING AND ANALYSES

All cultural materials recovered from the Project during the Phase IB field investigations will be returned 

to the PAL facility for laboratory processing and analyses. These activities will include: 
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 cleaning, identification, and cataloging of any recovered cultural materials;

 preliminary analysis of spatial distributions of cultural materials;

 map and graphics production.

CURATION

Any recovered cultural materials and related documentation (e.g., field forms and notes, maps, 

photographs, report) will be organized and stored in acid-free Hollinger boxes with box content lists and 

labels printed on acid-free paper.  These boxes will be temporarily stored at PAL according to curation 

guidelines established by the Secretary of Interior Standards 36 CFR 79, as well as in accordance with 

Standards for Cultural Resource Investigations and the Curation of Archaeological Collections in New 

York State (NYAC 1994) and LPC guidelines (2002), and until such time as permanent repository can be 

determined in consultation with the New York SHPO for artifacts found in the New York portion of the 

Project, and artifacts found in the New Jersey portion of the project can be transferred to the Bureau of 

Archaeology and Ethnology at the New Jersey State Museum or other appropriate facility for permanent 

curation. 

WORK PRODUCTS

Upon completion of the fieldwork, and laboratory processing and analysis, PAL will prepare Phase IB 

archaeological survey report(s).  The reports will follow the guidelines established by FERC (2002), the 

New Jersey SHPO (2004), the New York SHPO (2005), and the New York City LPC (2002) .  Draft 

copies of the report(s) will be submitted to appropriate agencies, Native American groups, and other 

consulting parties for review.  The final report(s) will follow the draft review.  Appropriate SHPO 

archaeological site forms will also be completed and submitted, if necessary. 

PROJECT SCHEDULE 

Fieldwork for the Phase IB archaeological investigations will take approximately 15-20 weeks, weather 

and logistics dependant, and can begin as soon as landowner permissions are obtained.  Draft technical 

report(s) will be submitted within 45 days after the completion of the fieldwork. 

PROJECT PERSONNEL 

The archaeological investigations will be overseen by a Principal Investigator. The fieldwork will be 

supervised by a Project Archaeologist. All PAL project personnel meet the qualifications set by the 

National Park Service (36 CFR Part 66, Appendix C). 

 



Results of Geoarchaeological Soil Borings  

Proposed Phase 1B Archaeological Surveys 

New York - New Jersey Expansion Project 

page 17 of 23 

 

REFERENCES CITED 

Elquist, Ora, Suzanne Cherau, Nichole Gillis, and Gregory R. Dubell 

2010a Archaeological Overview Survey, Texas Eastern Transmission, LP, New Jersey-New 

York Expansion Project, Pre-Filing FERC Docket No. PF10-17-000, Linden, Bayonne, 

and Jersey City, New Jersey.  PAL Inc. Report No. 2367.01, August 2010.   Submitted to 

Spectra Energy Transmission, LLC, Jersey City, NJ. 

2010b  Archaeological Overview Survey, Texas Eastern Transmission, LP, New Jersey-New York 

Expansion Project, FERC Docket No. PF10-17-000, Staten Island, Manhattan, and 

Ramapo, New York.  PAL Report No. 2367.01B, August 2010.  Submitted to Spectra 

Energy Transmission, LLC, Jersey City, NJ. 

2010c  Archaeological Overview Survey, Texas Eastern Transmission, LP, New Jersey-New York 

Expansion Project, FERC Docket #CP11-56-000, Linden, Bayonne, Jersey City, Hanover, 

and Mahwah, New Jersey.  PAL Report No. 2367.01A, December 2010.  Submitted to 

Spectra Energy Transmission, LLC, Jersey City, NJ. 

2010d  Archaeological Overview Survey, Texas Eastern Transmission, LP, New Jersey-New York 

Expansion Project, FERC Docket #CP11-56-000, Staten Island, Manhattan, and Ramapo, 

New York.  PAL Report No. 2367.01B, December 2010.  Submitted to Spectra Energy 

Transmission, LLC, Jersey City, NJ. 

Elquist, Ora and Suzanne Cherau 

2011a Archaeological Overview Survey, Addendum #1 to Technical Report, New Jersey-New 

York Expansion Project, Jersey City, New Jersey.  Submitted by PAL, Inc. to Spectra 

Energy Transmission, LLC, Jersey City, NJ. 

2011b Archaeological Overview Survey, Addendum #1 to Technical Report, New Jersey-New 

York Expansion Project, Staten Island, New York.  Submitted by PAL, Inc. to Spectra 

Energy Transmission, LLC, Jersey City, NJ. 

2011c Archaeological Overview Survey, Addendum #2 to Technical Report, New Jersey-New 

York Expansion Project, Bayonne and Jersey City, New Jersey.  Submitted by PAL, Inc. 

to Spectra Energy Transmission, LLC, Jersey City, NJ. 

2011d Archaeological Overview Survey, Addendum #2 to Technical Report, New Jersey-New 

York Expansion Project, Staten Island and Manhattan, New York.  Submitted by PAL, 

Inc. to Spectra Energy Transmission, LLC, Jersey City, NJ. 

Elquist, Ora, Suzanne Cherau, and Gregory R. Dubell 

2011 Phase IB Archaeological Identification Survey, Route Variation 50 Additional 

Workspace, Staten Island, Richmond County, New York, Texas Eastern Transmission, 

LP, New Jersey-New York Expansion Project, FERC Docket No. CP11-56-000.  PAL 

Inc. Report No. 2367.02B-3.   Submitted to Spectra Energy Transmission, LLC, Jersey 

City, NJ. 



Results of Geoarchaeological Soil Borings  

Proposed Phase 1B Archaeological Surveys 

New York - New Jersey Expansion Project 

page 18 of 23 

 

Federal Energy Regulatory Commission (FERC) 

2002 Guidelines for Reporting on Cultural Resources Investigations for Pipeline Projects.  

Office of Energy Projects, Washington, D.C. 

Landmarks Preservation Commission (LPC) 

2002 Landmarks Preservation Commission Guidelines for Archaeological Work in New York 

City.  Landmarks Preservation Commission, New York, NY. 

National Park Service (NPS) 

1983 Archaeology and Historic Preservation: Secretary of the Interior’s Standards and 

Guidelines. Federal Register 48(190). National Park Service, Department of the Interior, 

Washington, D.C. 

New Jersey Historic Preservation Office (HPO) 

2004 New Jersey Historic Preservation Office Guidelines for Phase I Archaeological 

Investigations: Identification of Archaeological Resources.  New Jersey Historic 

Preservation Office, Trenton, NJ. 

New York Archaeological Council (NYAC) 

1994 Standards for Cultural Resource Investigations and the Curation of Archaeological 

Collections in New York State.  Adopted by the New York State Office of Parks, 

Recreation and Historic Preservation.  New York Archaeological Council, NY. 



Results of Geoarchaeological Soil Borings  

Proposed Phase 1B Archaeological Surveys 

New York - New Jersey Expansion Project 

page 19 of 23 

 

Table 3.  Results and Phase IB Survey Recommendations for Completed Soil Borings, NJ-NY Expansion Project. 

Boring No.  Universal Boring 

Tracking No. 

Pipeline Route 

Section Alignment Sheets(s) 

2010 Phase IA Sensitivity 

Assessment Geoarchaeological/Geotechnical Results 

Recommendation Phase IB Testing Strategy 

SI-001 

(replaced with 

B-4[SI]) 

1R-22.1-ARC-1 

(1R-22.1-ENV-

6W)  

Staten Island, 

NY, STA 

211+73.6 to 

216+00 

LD-A-1017 High for pre-contact resources Modern fill with oily sheet and petroleum odor from 0-16 ft No sensitive strata in 

vertical APE; no Phase 

IB survey 

None 

SI-002 RCH-1-ARC-1 Staten Island, 

NY, STA 

249+00 to 

250+22.5  

(Route Variation 

50 STA 255+80 

to 257+80) 

LD-A-1020.1 High for pre- and post-contact 

resources 

In parking lot:  complex fill sequence between 0-160 cm (0-

5'4" below ground surface) may include historical fill; 160-

235 cm (5'4"-7'8") is possibly intact truncated subsoil; 235-

560 cm (7'7"-18'3") unweathered sands 

Phase IB survey, ~ 40 

cmbs to 235+ cmbs (7.5 

ft) in 75 m (246 ft) long 

section of parking lot 

4 machine-assisted trenches at 15-

m  (49 ft) intervals  

LIN-003 20-12-ARC-1 Linden, NJ, STA 

90+00 to 95+50   

LD-A-1007 and 1008 Moderate for pre-and post-contact 

resources 

In parking lot: possible intact post-contact and pre-contact 

period soil horizon interface between 60-80 cm (~2-2'8" 

below ground surface) and 80-115 cm (2'8"-3'8") 

Phase IB survey, ground 

surface to ~115 cmbs 

(4.0 ft) in 175 m  (574 

ft) long section of 

parking lot 

6 machine-assisted trenches at 30 

m (98.4 ft) intervals  

LIN-004 20-13-ARC-1 Linden, NJ, STA 

96+00 to 102+50 

LD-A-1008 Moderate for pre-and post-contact 

resources 

0-40 cm: disturbed fill; 40-580 cm: truncated glacial till No sensitive strata in 

vertical APE; no Phase 

IB survey 

None 

BAY-011 

through BAY-

013 

HUD-13.1-ARC-2, 

HUD-13.1-ARC-3, 

HUD-20-ARC-1 

Bayonne, NJ, 

STA 506+00 to 

522+00  

LD-A-1041, LD-A-

1042, LD-A-1043 

Moderate for pre-contact resources BAY-011:  0-40 cm fill; 40-455 cm: product contaminated 

fill; 455-465 cm: contaminated/disturbed subsoil; 465-560 

cm: till ; BAY-012:  0-82 cm fill; 82-137 cm: product 

contaminated fill; 137-183 cm: clean fill with construction 

debris; 183-305 cm: product contaminated fill; 305-345 cm: 

mixed contaminated fill and natural organic silts; 345-365 

cm estuarine organic silts with product contaminant; 365-

590 cm: intact Holocene estuary organic silt to silt sequence 

with no contamination ; BAY-013: 0-30 cm: fill; 30-400 cm: 

product contaminated fill; 400-455 cm: estuarine organic 

silts contaminated with product, which decreases with depth  

No sensitive strata in 

vertical APE; no Phase 

IB survey 

None 

BAY-014 and 

BAY-15 

HUD-20-ARC-2, 

HUD-21R-ARC-1 

Bayonne, NJ, 

STA 522+00 to 

530+50  

LD-A-1044 Moderate for pre-contact resources BAY-014: 0-20 cm: fill; 20-535 cm: product contaminated 

fill; 535-580 cm: intact estuarine organic silts contaminated 

with product, which decreases to no contamination with 

depth ; BAY-015: 0-145 cm: fill; 145-430 cm: product 

contaminated fill; 430-580 cm: intact estuarine organic silts 

contaminated with product, which decreases to no 

contamination with depth 

No sensitive strata in 

vertical APE; no Phase 

IB survey 

None 

BAY-016 and 

BAY-017 

HUD-23.1-ARC-1, 

HUD 26.2-ARC-1 

Bayonne, NJ, 

STA 533+50 to 

540+00 

LD-A-1045 Low for pre-contact resources BAY-016: 0-520 cm: cindery fill with oily sheen; 520-580: 

organic clay ; BAY-017: 0-132 cm: fill; 132-354 cm: 

product contaminated fill; 354-425 cm: intact estuarine 

organic silts contaminated with product, which decreases to 

no contamination 

No sensitive strata in 

vertical APE; no Phase 

IB survey 

None 
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Boring No.  Universal Boring 

Tracking No. 

Pipeline Route 

Section Alignment Sheets(s) 

2010 Phase IA Sensitivity 

Assessment Geoarchaeological/Geotechnical Results 

Recommendation Phase IB Testing Strategy 

BAY-018 

HUD-28-ARC-1 

Bayonne, NJ, 

STA 563+00 to 

577+50  

LD-A-1048 and 1049 Low for pre-contact resources 

0-120: fill; 120-405: organic silts contaminated; 405-580: 

organic silts, upper portion contaminated 

No sensitive strata in 

vertical APE; no Phase 

IB survey 

None 

BAY-019 

HUD-32-ARC-1 

Bayonne, NJ, 

STA 586+00 to 

591+00  

LD-A-1049 and 1050 High for pre- and post-contact 

resources 

0-435 cm: fill; 435-555 cm: lost due to slump/slurry; 555-

580: glacial till 

No sensitive strata in 

vertical APE; no Phase 

IB survey 

None 

BAY-020A, 

-021, -022,

-023, -024

HUD-32-ARC-3, 

HUD-32-ARC-4, 

HUD-32-ARC-5, 

HUD-32-ARC-6, 

HUD-32-ARC-7 

Bayonne, NJ, 

STA 592+00 to 

603+00 

LD-A-1050 High for pre- and post-contact 

resources 

BAY-020A:  0-365 cm: fill; 365-430 cm: wood fragment 

capping buried organic rich surfaces, possible brick 

fragments towards base at 430 cm (maybe natural soil redox 

mottles); 430-530 cm: possible subsoil with intrusive brick 

fragments, most of sample lost in slurry at contact between 

C and D cores; 530-580 cm: till; BAY-021: 0-280 cm: fill; 

280-290+ cm: disturbed historic surface, could possibly 

extend to 330 cm; 330-390 cm: intact subsoil; 390-580 cm: 

glacial till; BAY-022:  0-375 cm: fill; 375-400 cm: disturbed 

buried surface, few possibly intrusive mottles: 400-580: 

glacial till ; BAY-023:  0-255 cm: fill; 255-280 cm: possibly 

buried surface with very few glassy cinders, 280-580: 

glacial till ; BAY-024: 0-85 cm: fill; 85-490: glacial till. 

Phase IB survey, 

beginning at ~255 cmbs 

below surface (8 ft) in 

240 m (787 ft) long 

section of BLRA 

Property (historic Van 

Buskirk Manor) 

12 machine-assisted trenches at 20 

m (66 ft) intervals  

BAY-025, -026, 

-027, -028,

-029, -030, -031

HUD-32-ARC-8, 

HUD-32-ARC-9, 

HUD-32-ARC-10, 

HUD-32-ARC-11, 

HUD-32-ARC-12, 

HUD-32-ARC-13, 

HUD-32-ARC-14  

Bayonne, NJ, 

STA 603+00 to 

622+00 

LD-A-1051 and 1052 High for pre- and post-contact 

resources 

BAY-025:  0-555 cm: fill; 555-580: organic silts, possible 

pre-contact estuary ; BAY-226: 0-250 cm: fill; 250-390 cm: 

sandy, gravelly sandy, beach deposits; 390-550: organic silts 

and clays; 550-580 cm: reduced glacial till ; BAY-027: 0-

145 cm: fill; 145-165 cm: buried surface high in organics; 

165-410 cm: sands to gravelly sands of either beach or fill; 

410-435 cm: estuarine sandy loam with organics ; BAY-

028: 0-200 cm: fill; 200-417 cm: sandy, gravelly sandy 

beach deposits; 417-580 cm: estuarine organic silts, clays, 

and loams; BAY-029: 0-225 cm: fill; 225-243 cm: organic 

rich buried surface; 243-405 cm: sandy, gravelly sandy 

beach deposits; 405-580 cm estuarine silts and clays; BAY-

030: 0-205 cm: fill; 205-570 cm: sandy, gravelly sandy 

beach deposits; 570-580 cm: estuarine clays with organics; 

BAY-031: Complex sequence of: 0-145 cm: Recent Fill; 

145-235 cm: fining upward sequence of clean sands, 

possible Holocene shoreline/estuary deposits; 235-520 cm: 

reworked till (lacustrine fan?) moderately sorted sands with 

occasional fine shell fragments; 520-580 cm: silts with fine 

beds of partially decayed organics (likely glacial Lake 

Bayonne).  

Phase IB survey, 

beginning at ~145 cmbs 

(4.5 ft) in 560 m (1837 

ft) long section of BLRA 

Property (historic 

Cadmus and Vreeland 

Manor Estates) 

28 machine-assisted trenches at 20 

m (66 ft) intervals  

BAY-R-001, 

-002, -003, -

004, -005

HUD-32-ARC-17, 

HUD-32-ARC-18, 

HUD-32-ARC-19, 

HUD-32-ARC-20, 

HUD-32-ARC-21  

Bayonne, NJ, 

September, 2010 

Pre-Filing 

section STA 

600+00 to 

September, 2010 Pre-

Filing: LD-A-1048 

and 1049 

High for pre- and post-contact 

resources 

BAY-R-001:  7 cm of modern fill over truncated glacial till 

(Rahway); BAY-R-002:  Fill (incl. 1 clear flat glass 

fragment at 130 cm) to a depth of 140 cm (4 ft 7 in).  Below 

is truncated glacial till (Rahway); BAY-R-003: Complex 

sequence of: 0-25 cm: recent Fill; 25-70 cm: possible mixed 

Phase IB survey, 

beginning at ~25 cmbs 

(10-in) in 120 m (294 ft) 

long section of BLRA 

Property (sensitive for 

5 machine-assisted trenches at 20 

m (66 ft) intervals with ~10 shovel 

test pits (2 per trench)  
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Boring No.  Universal Boring 

Tracking No. 

Pipeline Route 

Section Alignment Sheets(s) 

2010 Phase IA Sensitivity 

Assessment Geoarchaeological/Geotechnical Results 

Recommendation Phase IB Testing Strategy 

622+00 fill and buried historic surface; 70-150 cm loamy sands of 

possibly mixed slopewash, local alluvial or shoreline 

margins; 150-580 glacial till - similar to shell midden 

stratigraphy observed to northeast of the property; BAY-R-

004: Top 20 cm disturbed with a weakly developed modern 

surface soil forming over truncated glacial till (Rahway); 

BAY-R-005: Top 30 cm disturbed with a weakly developed 

modern surface soil forming over truncated glacial till 

(Rahway). 

pre-contact shell midden 

strata) 

JC-006 and JC-

007 

HUD-44-ARC-1, 

HUD-44-ARC-2 

Bayonne, NJ, 

STA 693+00 to 

707+00  

LD-A-1059 Low and moderate for pre- and 

post-contact resources, 

respectively 

JC-006:  0-156 cm: fill with brick, shell, glass; 156-195 cm: 

natural alluvial/estuary deposits; 195-230 cm: buried 

historic surface; 230-315 cm: subsoil below surface; 315-

580 cm: till; JC-007: 0-165 cm: fill; 165-215 cm: natural 

alluvial/estuary deposits w/ perched water table; 215-240 

cm: buried historic surface; 240-260 cm: subsoil below 

surface; 260-580 cm: till. 

Phase IB survey, 

beginning at ~195 cmbs 

( 6.4 ft) in 480-m (1575 

ft) long section of Jersey 

Eagle Sales Co. property 

20 machine-assisted trenches at 20 

(66 ft) and 30 m (98.4 ft) intervals  

JC-026 HUD-95-ARC-1 Jersey City, STA 

915+19.3 to 

925+00 

LD-A-1075 low for pre-contact resources 0-515 cm: thick fill sequences; 515-535 cm: wood fragment; 

535-580 cm: till 

No sensitive strata in 

vertical APE; no Phase 

IB survey 

None 
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