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1.0 INTRODUCTION 

In June 2011, Gahagan & Bryant Associates, Inc. (GBA) conducted an investigation of 
submarine utility crossings within the Delaware River federal shipping channel for the 
authorized Delaware River Main Channel Deepening Project (DRMCD) as shown in Figure 1. 
That investigation covered the majority of Reach B between Stations 96+000 and 176+000. 
Subsequently, GBA was tasked to conduct an investigation for Stations 19+700 to 96+000 of 
the DRMCD, similar to the one conducted for Reach B. This report presents the findings for 
the subject stationing.  

2.0 PURPOSE 

The purpose of this investigation is to update the U.S. Army Corps of Engineers (Corps) 1996 
submarine utility crossing investigation. It is vital that the presence of submarine utility 
crossings be identified and verified. The information gathered as part of this investigation will 
be used by the Corps and their contractor(s) to develop a plan for the dredging of sediment 
material within the investigation stationing as part of the performance of the DRMCD. The 
plan calls for sediment removal to 46 feet below the National Oceanic and Atmospheric 
Administration’s Mean Lower Low Water (NOAA MLLW) level. 

3.0 PROJECT SITE 

The area for this study is shown on Figure 2 and extends from Station 19+700 to 96+000, 
approximately 14.5 miles. Reach A-A extends from Stations 19+700 to 32+755, Reach A 
from 32+755 to 90+000, and a portion of Reach B from Stations 90+000 to 96+000. Within 
these reaches, the Delaware River shipping channel is currently maintained by the Corps to 
the authorized depth of 40 feet below NOAA MLLW and is anticipated to be deepened to 45 
feet below MLLW in the future. It varies in width from 400 feet in the upper part of Reach A-A 
(Stations 19+700 to 32+000), and transitions from 400 feet to 800 feet in Reach A (Stations 
32+000 to 43+000), and is bordered by New Jersey on the east and Pennsylvania to the 
west. 
 
4.0 SCOPE OF WORK 

The following tasks were conducted.   

 Collection of available information/data prepared by the Corps for the DRMCD.   

 Review of permits issued by the Corps’ Regulatory Branch for submarine utility 
crossings.     

 Coordination with United States Coast Guard (USCG) and National Oceanic and 
Atmospheric Administration (NOAA).  

 Compilation and review of collected information/data.  

 Contacted and coordinated with the utility owners/operators to verify existing 
crossings and to inquire if there are any other utility crossings.   

 Performance of landside surveys to verify existing/known utility crossings.   

 Documentation of findings and preparation of this report.  
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Figure 1 Project Location Map 
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5.0 GATHERING OF INFORMATION   

5.1 CORPS PAST INVESTIGATIONS  
At the outset of this investigation, GBA met with Corps representatives to obtain information 
and any data that was collected as part of the Corps’ 1996 submarine utility investigation and 
subsequently within Reaches A-A and A. At that time, the Corps contacted the owners of the 
utility lines that were identified at the time to verify the location of their submarine lines. The 
information gathered from that effort was provided to GBA along with a map of the known 
crossings.  

5.2 CORPS REGULATORY PERMIT PROCESS/ REVIEW OF FILES 

Any proposed submarine utility crossing that would transverse the existing Delaware River 
40-foot federal channel must be approved by the Corps. The owner needs to submit a permit 
application for Corps review and approval. The permit needs to include a plan of the 
proposed crossing that shows the horizontal and vertical layout of the utility line so that a 
determination can be made if there is a potential impact to the maintenance dredging of the 
40-foot federal channel.   

During a previous investigation of submarine utilities in Reach B, GBA met with the Corps to 
discuss the current permit application process and vertical clearance requirements below the 
existing authorized Delaware River 40-foot federal channel. A sample copy of the application 
package for applying for a permit as well as special conditions (effective since September 21, 
2006) was furnished. Appendix A contains excerpts from those special conditions that are 
relevant for submarine cables and pipelines proposed for crossing the federal channel.   

The Corps provided GBA with the information that they had gathered as part of their previous 
investigations. This information included some as-built survey drawings and correspondence 
(e-mails) with several owner/operators.  

The Corps’ permit files of submarine utility crossings of the Delaware River federal shipping 
channel that could be located between Stations 19+700 and 96+000 were unavailable for this 
investigation.  

5.3 INITIAL CONTACT WITH OWNER/OPERATORS 

For the most part, the information available from the Corps was incomplete and could not be 
presented to the owner/operators for their verification (as was done for the Reach B 
investigation). Due to a lack of information at the outset of this investigation, GBA initially 
contacted the majority of the owner/operators by telephone and e-mail to seek additional 
information to supplement that from the Corps. During this process, numerous follow-ups 
were made to get the requested information or to clarify our involvement. In addition, as part 
of this effort, the Corps was contacted to assist in getting the information or data. 

5.4 CONSOLIDATION OF AVAILABLE INFORMATION/DATA  

Using the information that was initially provided by the Corps and subsequently 
supplemented by the owner/operators, a tabulation of utility crossing information by owner 
was compiled (see Table 1). It was noted that all of these crossings were located in Reach A 
and none in Reach A-A.  

From the above investigation, copies of Corps permits for initial construction were obtained 
for only three of the utility crossings – R, T and U. In addition, a permit drawing (without a 
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permit) for U2 and a permit to lower a portion of V and W pipelines for the expansion of the 
Mantua Creek Anchorage Area were also obtained. 

GBA was able to obtain as-built surveys for the utilities identified as Q, R, U, U2, Y and Y2. 
The owners of the remaining utilities (O, O2, O3, T, V and W) were not able to locate as-built 
drawings. They cited the many ownership changes over the last six decades or so since the 
submarine utility lines had been constructed as the reason for not possessing that 
information.  

The above information was summarized in Table 1 and served as the basis for final written 
coordination and validation of the submarine utility crossings with the owners.  

Table 1 Delaware River Reach a Submarine Utility Crossings (Summary) 

UTIL. OWNER/OPERATOR/CONTACT DESCRIPTION PERMIT INFORMATION 
AS-

BUILT

O Buckeye Partners LP 
Contact: Steve Wright 
Phone: (610) 695-8015 

One 10-inch pipeline 
(inactive) 

Permit not available No 

O2 PBF Energy 
Contact: Sam DeGeorge 
Phone: (856) 224-4536 

One 8-inch natural gas 
pipeline 

Permit not available No 

O3 Buckeye Partners LP 
Contact: Steve Wright 
Phone: (610) 695-8015 

One 8-inch jet fuel pipeline 
w/in a  12-inch casing 

Permit not available No 

Q Buckeye Partners LP 
Contact: Steve Wright 
Phone: (610) 695-8015 

One 12-inch directionally 
drilled pipeline 

Permit not available Yes

R Sunoco Logistics Partners LP 
Contact: James Franciscus 
Phone: (610) 670-3309 

One directionally drilled 
pipeline bundle w/one 6-inch
& three 8-inch pipelines 

Application submitted: NA  
Permit issued: 06/08/94  
Permit #: CENAP-OP-R-199400321-15

Yes

T Buckeye Partners LP 
Contact: Steve Wright 
Phone: (610) 695-8015 

One 24-inch. product 
pipeline 

Application submitted: 10/09/57   
Permit issued: 03/25/58   
Permit #: NAPKA  

No 

U Colonial Pipeline Company 
Contact: Greg Herbstritt 
Phone: (856) 381-4680 

One 10-inch gas pipeline 
(inactive) 

Application submitted: 06/14/63 
Permit issued: 04/06/64  
Permit #: NAPOP-N 

Yes

U2 Colonial Pipeline Company 
Contact: Greg Herbstritt 
Phone: (856) 381-4680 

One 10-inch gas pipeline Permit drawing dated 11/23/64.  
Permit not available. 

Yes

V Phillips 66*  
(formerly ConocoPhillips) 
Contact: Laura Schoenberger 
Phone: (832) 486-3347 

One 8-inch product pipeline Application to lower pipe  
Submitted: 09/28/64 
Permit issued: 02/09/65 
Permit #: NAPOP-N 

No 

W Sunoco Logistics Partners LP 
Contact: James Franciscus 
Phone: (610) 670-3309 

One 12-inch product 
pipeline 

Application to lower pipe  
Submitted: 09/28/64  
Permit issued: 02/09/65 
Permit #: NAPOP-N 

No 

Y Williams Gas Pipeline Transco 
Contact: Richard Ricketts 
Phone: (609) 936-2413 

One 10-inch gas pipeline Permit not available Yes

Y2 Williams Gas Pipeline Transco 
Contact: Richard Ricketts 
Phone: (609) 936-2413 

One 10-inch. gas pipeline Permit not available Yes

* Ownership in process of being transferred to Monroe Energy, LLC. 
   Contact: Coby Stewart  Phone: (610) 364-8663
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6.0 COORDINATION WITH USCG AND NOAA 

As noted in the June 2011 Reach B utility investigation report, special conditions contained in 
the more recent Corps permits (1987 and later) for utility crossings require the permittee to 
coordinate their construction work/procedures with the USCG  and to provide NOAA, within 
60 days of completion of the work, with a certification that the utility has been installed in 
compliance with the approved plans (see Appendix A, A.2 Special Permit Conditions for 
Cables, CABLE 3 and CABLE 10; and Appendix A, A.3 Special Permit Conditions for 
Pipelines PIPE 3 and PIPE/FED).  

Of the three permits found, only the one for Sunoco Logistics (Utility R) incorporated the 
above special conditions. They do not appear in the other two permits, which were issued 
prior to 1987. 

6.1 U.S. COAST GUARD 

As part of the June 2011 Reach B investigation, GBA contacted the USCG Philadelphia office 
to determine their involvement with the submarine utility crossings in the Delaware River 
shipping channel. 

Specifically, information was requested for the following: 

1. Does the USCG have any authority over submarine utility crossings in the Delaware 
River? 

2. Does the USCG retain or compile a database of submarine utility crossings in the 
Delaware River?  If yes, can it be provided to GBA? 

The Coast Guard stated that their authority over submarine utility crossings only extends to 
the issuance of advisory Notices to Mariners during the construction/installation process and 
they do not maintain a database. 

6.2 NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA) 

GBA reviewed NOAA Nautical Chart 12312 (55th Edition, August 2009), which shows 
“pipeline and cable areas” crossing the Delaware River navigation channel in Reach A.  
Subsequently, GBA provided NOAA with a copy of the Corps’ drawing showing the Reach A 
crossings. NOAA was asked to review the Corps’ drawing. Furthermore, it was requested  
that NOAA provide information from their files that they used as a basis for identifying and 
locating pipeline and cable areas on Chart 12312 and within Reach A, particularly any not 
shown on the Corps’ drawing.  

NOAA furnished GBA with copies of the requested file data. The file data was subdivided into 
two categories as noted below. 

Category 1 Information sent directly to NOAA by the permittees per the previously 
referenced special permit conditions (CABLE 3 and PIPE/FED). 

Category 2 Charts marked with general crossing locations provided to NOAA by the Chief, 
Construction Operations Division, Directorate of Civil Works, Office of the Chief 
of Engineers.   
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From the provided files the following observations were made.  

Sunoco Logistics (Utility R) was the only utility included in Category 1. Utilities T, U, U2, V, 
W, Y and Y2 were not specifically identified in the Category 2 data and only generally located 
by general terms such as “pipeline area”. NOAA was unable to locate the source information 
which resulted in adding the “pipeline area” designation to their chart where utilities O, O2, 
O3 and Q crossed the Delaware River. 

As previously determined in the utility investigation for Reach B, the earliest data in category 
1 was available from 1987 and for category 2 the latest data provided to NOAA was in 1975.  
It is apparent that sometime between 1975 and 1987 special conditions were added to Corps 
permits for submarine utility crossings requiring the permittee to notify both the USCG and 
NOAA of their activities. Prior to that time, such notification, if done, appears to have been 
made directly by the Corps. 

No previously unknown crossings were identified through this process. 

From the above coordination, it was determined that NOAA is solely responsible for 
overlaying or marking the location of the submarine utility lines on their navigation charts so 
as to notify mariners of the potential for damage to the utilities from dragging anchors.  

7.0 VERTICAL DATUM CONVERSION/ADJUSTMENTS   

Based on the review of the compiled information and data, several different vertical datums 
were utilized in conducting the various as-built drawings. To convert the information from the 
as-built drawings to the project datum (NOAA MLLW), a review of varying and historical 
Delaware River tidal datums was performed.  

From the 1960’s until the mid to late 1990’s, the Philadelphia District Corps utilized Corps of 
Engineers Mean Low Water (COE MLW) for the Delaware River 40-foot project that extends 
from Philadelphia, PA to the Delaware Bay, the same foot print as the DRMCD. COE MLW 
was referenced to Delaware River Datum (DRD) and all tide gauges and benchmarks were 
established in DRD. DRD was also referenced to the current geodetic vertical datum of the 
time, National Geodetic Vertical Datum of 1929 (NGVD 29). DRD was stated to be 2.901 feet 
below NGVD 29. COE MLW corrections ranged from 0.10 to 0.50 foot above DRD, 
depending on what range of the Delaware River was being surveyed. The 0.50 foot correction 
was applied in the vicinity of the Schuylkill River in Philadelphia, PA, and decreased to 0.10 
foot in Delaware Bay as the channel headed outbound to the ocean. 

The Corps migrated over time (starting in the late 1990’s) from COE MLW to NOAA MLLW 
established by NOAA based upon the most recent tidal epoch and observations. The 
adjustment from COE MLW to NOAA MLLW was mandated by Executive Order so that the 
same vertical datum that NOAA utilized for their mapping in and around coastal and river 
environments was recognizable nationally. The current NOAA Epoch is 1983-2001, which 
superseded the previous 1960-1978 Epoch. The North American Vertical Datum of 1988 
(NAVD 88) is another reference point that was used.  Figure 3 shows the relationships of the 
various tidal and geodetic datums to the project datum in the vicinity of the three clusters of 
utility crossings in Reach A. 

GBA reviewed the vertical datums from the as-built drawings available for the utility crossings 
shown in Table 1 to determine their relationships to the project datum (see Appendix B). 
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Table 2 on page 9 shows the datum used for each as-built survey drawing and the minimum 
depth of the utility crossing in the channel referenced to both the as-built datum used and as 
adjusted to the project datum. 

NAVD  
1988 

 

NGVD 
1929 

  

  

  

   3.10 feet 

  

  

2.20 feet 

  

  

  
NOAA MLW 
1983‐2001    

NOAA  0.20 foot           NOAA 

MLLW 1983‐2001  0.20 foot     MLLW 1983‐2001 

COE MLW    

0.70 foot 

  
     

COE DRD 

Figure 3 Vertical Datum Conversions – Reach A  

Notes:   

1) The above conversions are only applicable in the vicinity of the utility crossings in Reach A. 

2) The correction factor between NAVD 88 and NOAA MLLW ranges from 3.03 feet to 3.23 feet within the 
study area. For the three ranges containing submarine utility crossings – Billingsport, Mifflin and “M” – 
the correction factors are 3.05 feet, 3.06 feet and 3.10 feet, respectively.  

3) A conservative correction factor of 3.10 feet was used above as a variation of 0.05 foot is considered 
negligible for the purposes of this investigation. 
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Table 2 As-Built Survey/Project Vertical Datum Information 

Current Owner/Operator Utility Description Location 
Date of    
Survey² 

Minimum 
Below Survey 

Datum In 
Channel (feet)

Survey Datum Description 

Minimum Below 
Project Datum 
(NOAA MLLW) 

In Channel  
(feet) 

Buckeye Partners (O) 1-10 inch pipeline (inactive) Billingsport Range Various³ 56.0 "MLW" (presumed to be COE MLW) 56.2⁶ 

PBF Energy (O2) 1-8 inch natural gas pipeline Billingsport Range 05/10/11³ 56.0 "MLW" (presumed to be COE MLW) 56.2⁶ 

Buckeye Partners (O3) 
1-8 inch jet fuel pipeline w/in 12 inch 
casing 

Billingsport Range Various³ 56.0 "MLW" (presumed to be COE MLW) 56.2⁶ 

Buckeye Partners (Q) 1-12 inch directionally drilled pipeline Billingsport Range 06/04/07 89.8 "Independent Datum" (MLLW -3.23' below datum) 86.6 

Sunoco Logistics (R) 
1-directionally drilled pipeline bundle 
(1-6 inch and 3-8 inch pipelines) 

Billingsport Range 12/05/94 65.0 "NGVD 1929" (MHW +3.58', MLW -1.97')  62.8 

Buckeye Partners (T) 1-24 inch product pipeline Mifflin Range 10/09/57⁴ 60.0 "DRD" (MHW +6.2', MLW +0.54') 60.7⁶ 

Colonial Pipeline (U ) 1-10 inch gas pipeline (inactive) Mifflin Range 08/22/64 58.5 "DRD" (MLW +0.54') 59.2 

Colonial Pipeline (U2) 1-10 inch gas pipeline Mifflin Range 09/02/65 58.0 "DRD" (MHW +6.2', MLW +0.54') 58.7 

Phillips 66 (V)¹ 1-8 inch pipeline Mifflin Range 04/26/12⁵ 53.4 "MLLW" (NAVD 88 +3.2') 53.4⁷ 

Sunoco Logistics (W) 1-12 inch pipeline Mifflin Range 04/26/12⁵ 53.4 "MLLW" (NAVD 88 +3.2') 53.4⁷ 

Williams GP/Transco (Y & 
Y2) 

2-10 inch gas pipelines "M" Range 07/18/63 69.2 
"MSL USC&GS Datum" (MHW-U.S.E.D. +3.37', 
MLW-U.S.E.D. -2.90', presumed to be NGVD 29) 

67.0 

Notes 
¹ Formerly ConocoPhillips and currently in process of being transferred to Monroe Energy, LLC. 

² As-built surveys unless otherwise noted. 

³ Not from an as-built survey - information from hydro surveys made to check sediment cover over pipeline, which showed pipe depths based on permit drawings. 

⁴ Not from an as-built survey - proposed pipe depth from permit drawing. 

⁵ Not from an as-built survey - information from sub-bottom sonar survey conducted to confirm location and depth of pipeline. 
⁶ Based on project design depth and not verified by post construction 
survey. 

⁷ Survey report recommends a 2-foot ± tolerance for pipeline depths determined by the survey. 
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8.0 COORDINATION WITH OWNER/OPERATORS  

Initial contact with most of the owner/operators was made on an informal basis as described 
previously in Section 5.3. As noted below, initial verification packages were sent early in the 
investigation process to only two of the six owner/operators (Colonial Pipeline and Williams 
Gas Pipeline Transco). This was due to their pipelines (U and Y/Y2, respectively) being the 
only utility lines for which as-built drawings were initially available.  
 
Relevant information from the various sources was consolidated and summarized in Table 1. 
GBA subsequently prepared final verification packages to each of the identified 
owner/operators. The packages included a cover letter and copies of the relevant documents 
GBA had obtained for each submarine utility crossing. The cover letters cited previous 
contacts for information by GBA, summarized current information available for each utility, 
presented any observations/questions/concerns and requested any additional information 
that might be helpful. If they had no additional information to provide, the owner/operators 
were requested to confirm that the information referenced in the letter properly documents 
the status and location of their respective submarine utilities. The packages were sent both 
electronically by e-mail and through the mail with receipt confirmation verified.     
 
The packages sent to each owner/operator and their formal responses are included in 
Appendix C. It should be noted that any discrepancies between Appendix C and other 
sections of this report regarding utility depth and landside coordinate information are due to 
earlier source data being superseded by more reliable data. The reader is directed to Tables 
2 and 3, and Figures 4, 4A, 4B and 4C for GBA’s best representation of utility depths and 
landside coordinates based on the most recently available information. 
 
The coordination by owner is summarized below.  
 
1. Buckeye Partners, L.P. – Final verification package sent 11 April 2012. No formal 

response provided to the package. Response e-mail dated 11 April 2012 stated that 
Buckeye had no additional information to provide. 

2. PBF Energy – Final verification package sent 11 April 2012. No response provided to the 
package.  

3. Sunoco Logistics Partners, L.P. – Final verification package sent 11 April 2012. No 
formal response provided to the package. Sunoco, however, had previously indicated they 
were planning to conduct a “sonar survey” to verify the horizontal and vertical location of 
their 12-inch pipeline (W) and, pending their participation, that of the adjacent 8-inch 
pipeline (V) operated by Phillips 66 (formerly ConocoPhillips).  

4. Colonial Pipeline Company – Initial verification package sent 19 December 2011. No 
response provided to the initial package. 

Final verification package sent 11 April 2012. No formal provided to the package. 
Response e-mail dated 30 April 2012 agrees that information supplied to owner/operator 
is consistent with their as built information, but they do not guarantee the accuracy of the 
data. Furthermore, thee-mail states that they plan to conduct “scanning sonar 
hydrographic surveys” of their pipelines in late May of 2012. 
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5. Phillips 66 (formerly ConocoPhillips) – Final verification package sent 11 April 2012. 
No formal response provided to the package. (See no. 3 above.)  

6. Williams Gas Pipeline Transco – Initial verification package sent 21 November 2011. 
Formal response dated 14 December 2011 agrees that information supplied is consistent 
with their as-built information. 

Final verification package sent 13 April 2012. No formal response provided to the 
package. Response e-mail dated 2 May 2012 agrees that information supplied is 
consistent with their as-built information. They request an opportunity to review and 
approve any blasting plan, should it be required within 200 feet of their pipelines.  

 
9.0 LANDSIDE SURVEYS 

Approximate locations of the utility crossings were initially provided to GBA by the Corps. 
These locations were based on information obtained by the Corps from the owner/operators. 
In order to further verify those locations, GBA contacted the owners/operators of the 
submarine utilities for permission to access their respective utility landing sites for the 
purpose of conducting landside surveys.  Verbal permission was given, along with contact 
information from the various owner/operator field representatives. GBA’s surveyor contacted 
each of the representatives to coordinate the site surveys. The landing location surveys were 
accomplished on 6 February 2012 and are included in Appendix D.   
 
Figure 4 depicts the utility crossing locations as determined by the utility landing site surveys 
and other information obtained by GBA as part of this investigation. As noted on Figure 4, 
there are three cluster areas of utility crossings, all located within Reach A. These are shown 
in more detail on Figures 4A, 4B and 4C. For some of the utility crossings (e.g. those with 
more than one pipeline or with curvilinear or angular changes in the alignment) additional 
information from the permit drawings, correspondence between the Corps and the 
owner/operators, and the as-built drawings was used to create a “crossing location 
envelope”.  The utilities are expected to be located somewhere in the general vicinity of these 
individual crossing location envelopes.           
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10.0 FINDINGS  

Based on available records and the coordination undertaken with the owner/operators as part 
of this effort 15 submarine pipelines have been installed beneath the Delaware River shipping 
channel in Reach A (Stations 32+755 to 90+000). The earliest of these installations dates 
back to the early 1950s, with the latest in 2007. Findings for each of these submarine 
crossings are noted below and summarized in Table 3. The relevant permit conditions 
referenced in the last column of Table 3 are shown verbatim below the Table.  

10.1  BUCKEYE PARTNERS, L.P. – UTILITIES O, O3, Q AND T 

Utilities O & O3 

 Corps permits were not available.  

 As-built surveys were not available. 

 All the information provided contained hydrographic surveys undertaken for the 
purpose of determining depth of cover over the utilities (see Appendix C). 

 The utility depth shown seemed to be based upon that proposed for the permit 
application (design depth of -56 feet COE MLW across the channel), not actual 
installed depth.  

 Conversion of the above design depth to the project datum equated to -56.2 feet 
MLLW. 

Utility Q 
 

 A Corps permit was not available.  

 An as-built survey of utility Q was added to existing BPL Transportation; L.L.C. 
drawings (#s 0002A_s-242-1A thru G) on 4 June 2007 (see Appendix C). 

 The vertical datum for the as-built survey was not stated. 

 The as-built datum is 3.23 feet above the project datum (NOAA MLLW 1983-2001 
Epoch). 

 The minimum depth of the top of the pipeline in the Delaware River shipping channel 
as determined from the as-built drawing is 89.8 feet below the as-built survey datum. 

 Conversion of the above minimum depth to the project datum equated to -86.6 feet 
MLLW. 
 

Utility T 
 

 Corps permit (No. NAPKA) was issued to the Laurel Pipe Line Company on 9 October 
1957 to install a 24-inch diameter submarine pipeline across the Delaware River 
between the Philadelphia International Airport, Tinicum Township, Delaware County, 
PA, and a point opposite in West Deptford Township, Gloucester County, NJ (see 
Figure 5). 

 An as-built survey was not available. 
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Figure 5 Permit Drawing of Buckeye Partners 24-inch Crossing (Utility T) 
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Utility T (continued) 
 

 The information provided was a hydrographic survey undertaken for the purpose of 
determining depth of cover over the utility (see Appendix C). 

 The vertical datum for the hydrographic survey is an assumed reference level (datum) 
unrelated to any tidal or geodetic datum. 

 The utility design depth proposed in the Corps permit application was -60 feet DRD 
across the channel.  

 Conversion of the above design depth to the project datum equated to -60.7 feet 
MLLW. 

10.2  PBF ENERGY – UTILITY O2 

Utility O2 
 

 A Corps permit was not available.  

 An as-built survey was not available.  

 All the information provided contained hydrographic surveys undertaken for the 
purpose of determining depth of cover over the utility (see Appendix C). 

 The utility depth shown appeared to be based upon that proposed for the permit 
application (design depth of -56 feet COE MLW across the channel), not the actual 
installed depth.  

 Conversion of the above design depth to the project datum equated to -56.2 feet 
MLLW. 

10.3  SUNOCO LOGISTICS PARTNERS, L.P. – UTILITIES R AND W  

 
Utility R (directionally drilled bundle containing four pipelines) 
 

 Corps permit (No. CENAP-OP-R-199400321-15) was issued to the Sun Pipe Line 
Company on 8 June 1994 construct a petroleum products pipeline from Paulsboro, 
Gloucester County, NJ, across and then along the Delaware River in Tinicum 
Township, Delaware County, PA, … to the Sun Refinery in Philadelphia, PA (see 
Figures 6 and 7). 

 An as-built survey of utility R was added to existing Sun Pipe Line Company drawings 
(#s SP3-500 and SP3-501) on 22 December 1995 (see Appendix C). 

 The vertical datum for the as-built survey was “NGVD 29”. 

 The minimum depth of the top of pipe crossing the channel was -65 feet NGVD 1929. 

 Conversion of the above minimum depth to the project datum equated to -62.8 feet 
MLLW. 
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Figure 6 Permit Plan Drawing of Sunoco Logistics Directionally Drilled Crossing 

(Utility R) 
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Figure 7 Permit Profile Drawing of Sunoco Logistics Directionally Drilled Crossing 

(Utility R) 
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Utility W 
 

 A Corps permit was not available.  

 An as-built survey was not available.  

 The information provided consisted of documentation drawings, which were compiled 
from various reference drawings (see Appendix C).  

 The depth of the top of pipeline crossing the channel was shown at a uniform -60 feet 
DRD.  

 This appeared to be the design depth rather than an as-built depth, which would not 
exhibit such uniformity.  

 Conversion of the above design depth to the project datum equated to -60.7 feet 
MLLW. 

 A sub-bottom sonar survey of the pipeline crossing was conducted by Hudson 
Engineers for Sunoco Logistics on 26 April 2012. 

 The purpose of the 26 April 2012 survey was to verify previously reported information 
related to the location and depth of this utility and Utility V, which lies in close proximity 
and is presumed to have been installed at the same time. 

 The 26 April 2012 survey was referenced vertically and horizontally to MLLW and the 
NJ State Plane Coordinate system, respectively. 

 As per the 26 April 2012 survey, the minimum depth of the top of pipe crossing the 
channel was shown as -53.4 feet MLLW (±2 feet). 

10.4  COLONIAL PIPELINE COMPANY – UTILITIES U AND U2 

Utility U 
 

 Corps permit No. NAPOP-N was issued to the Colonial Pipeline Company on 6 April 
1964 to install a 10-inch diameter petroleum products pipeline across the Delaware 
River at the lower end of the Marcus Hook Anchorage, between Hog Island, Tinicum 
Township, Delaware County, PA and West Deptford Township, Gloucester County, NJ 
(see Figures 8 and 9). 

 A scanned version of the as-built survey, conducted on 22 August 1964, was provided 
to GBA by Colonial (see Appendix C).  

 The vertical datum used corresponded to the Delaware River Datum (DRD). 

 The minimum depth of the top of pipe crossing the channel was -58.5 feet DRD. 

 Conversion of the above minimum depth to the project datum equated to -59.2 feet 

MLLW. 
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Figure 8 Permit Plan Drawing of Colonial Pipeline 10-inch Crossing (Utility U) 
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Figure 9 Permit Profile Drawing of Colonial Pipeline 10-inch Crossing (Utility U) 
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Utility U2 
 

 A Corps permit was not available. A permit drawing dated 23 November 1964 was 
obtained showing the addition of a second 10-inch diameter pipeline (see Figures 10 
and 11). 

 A scanned version of the as-built survey, dated 2 September 1965, was provided to 
GBA by the Corps (see Appendix C).  

 The vertical datum used corresponds to the Delaware River Datum (DRD). 

 The minimum depth of the top of pipe crossing the channel was -58 feet DRD. 

 Conversion of the above minimum depth to the project datum equated to -58.7 feet 

MLLW. 

10.5  PHILLIPS 66 (FORMERLY CONOCOPHILLIPS - IN PROCESS OF BEING TRANSFERRED TO 

MONROE ENERGY, LLC) – UTILITY V 

Utility V 
 

 A Corps permit was not available.  

 An as-built survey was not available.  

 The information provided appeared to be a hydrographic survey undertaken for the 
purpose of determining depth of cover over the utility (see Appendix C). 

 The Pipeline Inspection Report accompanying the survey (provided by Buckeye) 
indicated that the surveyors determine the top of pipeline through the “use of electronic 
instrumentation and follow that with manual probing to check the accuracy and validity 
of the electronics”, although a discussion of the actual procedures was absent from the 
report.  

 The minimum depth of the top of pipeline crossing the channel as shown on the survey 
was -52feet MSL (the survey datum).  

 Benchmark No. 1 (shown on the survey at +14.10 feet MSL) was recovered by GBA’s 
surveyor and determined to be at elevation +10.94 feet NAVD 88. 

 Conversion of the above minimum depth of the top of pipeline to the recovered datum 
equates to -55.16 feet NAVD 88. 

 Conversion of that depth to the project datum equated to -52.1 feet MLLW. 

 A sub-bottom sonar survey of the pipeline crossing was conducted by Hudson 
Engineers for Sunoco Logistics on 26 April 2012. 

 The purpose of the survey was to verify previously reported information related to the 
location and depth of this utility and Utility W, which lies in close proximity and is 
presumed to have been installed at the same time. 

 The 26 April 2012 survey was referenced vertically and horizontally to MLLW and the 
NJ State Plane Coordinate system, respectively. 

 As per the 26 April 2012 survey, the minimum depth of the top of pipe crossing the 
channel was shown as -53.4 feet MLLW. 
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Figure 10 Permit Plan Drawing of Colonial Pipeline 10-inch Crossing (Utility U2) 
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Figure 11 Permit Profile Drawing of Colonial Pipeline 10-inch Crossing (Utility U2) 
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10.6  WILLIAMS GAS PIPELINE TRANSCO – UTILITIES Y AND Y2 

Utilities Y & Y2 
 

 A Corps permit was not available.  

 An as-built plan and profile (Drawing G-1966) was prepared by the Transcontinental 
Gas Pipe Line Corporation on 18 July 1963.   

 The vertical datum for the as-built survey was “USC&GS Mean Sea Level”. 

 A Datum Reference Graph on the drawing showed that MLW USED is 2.90 feet below 
this datum. 

 This corresponded to the as-built datum being equivalent to National Geodetic Vertical 
Datum 1929 (NGVD 29). 

 The minimum depth of the top of the pipelines crossing the channel was -69.2 feet 
NGVD 29. 

 Conversion of the above minimum depth to the project datum equated to -67.0 feet 
MLLW. 



Table 3   Delaware River Reach A Utility Crossings

Utility Owner/Operator Contact Information Utility Description Permit Information As-Built
West Bank         

Coordinates       
(Feet) ¹

Approximate 
Channel C/L 
Stationing ²

East Bank 
Coordinates 

(Feet) ¹

Minimum Depth 
Below MLLW 

(Feet) ³
Relevant Permit Conditions

O Buckeye Partners LP
Steve Wright               
610-695-8015

One 10-inch pipeline (inactive) Permit not available No
N: 374308.00     
E: 278481.79

77 + 800
N: 370158.25     
E: 279184.69

56.2⁴ NA

O2 PBF Energy
Sam DeGeorge           
856-224-4536

One 8-inch natural gas pipeline Permit not available No
N: 374305.13     
E: 278488.30

77 + 800
N: 370171.00     
E: 279183.67

56.2⁴ NA

O3 Buckeye Partners LP
Steve Wright               
610-695-8015

One 8-inch jet fuel pipeline w/in a  12-
inch casing

Permit not available No
N: 374306.34     
E: 278493.69     

77 + 800
N: 370171.05     
E: 279183.69

56.2⁴ NA

Q Buckeye Partners LP
Steve Wright               
610-695-8015

One 12-inch directionally drilled 
pipeline

Permit not available Yes
N: 374308.00     
E: 278481.79

77 + 600
N: 370324.04     
E: 280409.81

86.6 NA

Application submitted: NA
Permit issued: 06/08/94
Permit #: CENAP-OP-R-199400321-15                            
Application submitted: 10/09/57
Permit #NAPKA issued: 03/25/58                                     

U Colonial Pipeline Company
Greg Herbstritt            
856-381-4680

One 10-inch gas pipeline (inactive)
Application submitted: 06/14/63                                  
Permit #NAPOP-N issued: 04/06/64                                 

Yes
N: 377428.95     
E: 288792.09

66 + 100
N: 372542.05     
E: 291828.46

59.2 Permit Conditions (f) and (g)

U2 Colonial Pipeline Company
Greg Herbstritt            
856-381-4680

One 10-inch gas pipeline Permit drawing dated 11/23/64. Permit not available. Yes
N: 377426.59     
E: 288801.73

66 + 100
N: 372546.36     
E: 291852.71

58.7 NA

Initial construction permit not available 
Application to lower part of pipe submitted: 09/28/64
Permit #NAPOP-N issued: 02/09/65                                 
Initial construction permit not available 
Application to lower part of pipe submitted: 09/28/64 
Permit #NAPOP-N issued: 02/09/65                                 

Y Williams Gas Pipeline/Transco
Richard Ricketts         
609-936-2413

One 10-inch gas pipelines Permit not available Yes
N: 389925.90     
E: 314083.55

34 + 100
N: 388899.26     
E: 316362.10

67.0 NA

Y2 Williams Gas Pipeline/Transco
Richard Ricketts         
609-936-2413

One 10-inch gas pipelines Permit not available Yes
N: 389933.51     
E: 314086.98

34 + 100
N: 388904.53     
E: 316364.26

67.0 NA

Notes:
¹ Coordinates are from survey of west (PA) and east (NJ) utility landings (see Appendix D) and are in New Jersey State Plane NAD 83.

³ These depths are based upon information provided by the owner/operators of obtained from available records.
⁴ Based on project design depth and not verified by post construction survey. 
⁵ Ownership in process of being transferred to Monroe Energy, LLC.

RELEVANT PERMIT CONDITIONS:
Utility

Q

Q

T

T

U Permit Condition (f) - Same as Permit Condition (f)  above.

U Permit Condition (g) - Same as Permit Condition (g) above.

V Permit Condition (f) - Same as Permit Condition (f)  above.

V Permit Condition (g) - Same as Permit Condition (g) above.

W Permit Condition (f) - Same as Permit Condition (f)  above.

W Permit Condition (g) - Same as Permit Condition (g) above.

65 + 800
N: 372664.92     
E: 292098.96

60.7⁴ Permit Conditions (f) and (g)One 24-inch product pipeline

One 8-inch product pipeline No
N: 378171.86     
E: 289863.06

Permit Condition (g) - That the United States shall in no case be liable for any damage or injury to the structure or work herein authorized which may be caused by or result from future operations undertaken by the Government for the conservation or improvement of
navigation, or from other purposes, and no claim or right to compensation shall accrue from any such damage.

² These are approximate channel centerline locations based on a projection of the of the onshore landing location surveys or, in the case of directionally drilled utility lines, a best fit of the as-built plan shape. The exact locations should be verified by the utility
owner/operators.  

General Condition #2: You must maintain the activity authorized by this permit in good condition and in conformance with the terms and conditions of this permit. You are not relieved of this requirement if you abandon the permitted activity, although you may make a good
faith transfer to a third party in compliance with General Condition 4 below. Should you wish to cease to maintain the authorized activity or should you desire to abandon it without a good faith transfer, you must obtain a modification of this permit from this office, which may
require restoration of the area.

Special Condition #6: Delaware River - That the top of pipe elevation crossing the Federal Project Channel shall be located a minimum of 60 feet below Mean Low Water. In areas outside the Federal project channel, the top of pipe will be located a minimum of 10 feet
below existing river bottom elevation. 

Permit Condition (f) - That if future operations by the United States require an alteration in the position of the structure or work herein authorized, or if, in the opinion of the Secretary of the Army, it shall cause unreasonable obstruction to the free navigation of said water,

the owner will be required upon due notice from the Secretary of the Army, to remove or alter the structural work or obstructions caused thereby without expense to the United States, so as to render navigation reasonably free, easy, and unobstructed; and if, upon the

expiration or revocation of this permit, the structure, fill, excavation, or other modification of the watercourse hereby authorized shall not be completed, the owners shall, without expense to the United States, and to such extent and in such time and manner as the

Secretary of the Army may require, remove all or any portion of the uncompleted structure or fill and restore to its former condition the navigable capacity of the watercourse.  No claim shall be made against the United States on account of any such removal or alteration.

65 + 000
N: 372785.40     
E: 292290.30

53.4 Permit Conditions (f) and (g)

One directionally drilled pipeline 
bundle w/one 6-inch and three 8-inch 
pipelines

James Franciscus       
610-670-3309

62.8
General Condition #2         
Special Condition #7

N: 377652.45     
E: 289097.43

No

Sunoco Logistics Partners LPR Yes
N: 374390.01     
E: 282244.92

76 + 000
N: 370247.88     
E: 280904.05

Steve Wright               
610-695-8015

Buckeye Partners LPT

One 12-inch product pipeline
James Franciscus       
610-670-3309

Sunoco Logistics Partners LPW

V
Phillips 66 (formerly 
ConocoPhillips)⁵

Laura Schoenberger  
832-486-3347

No
N: 378175.47     
E: 289867.98

65 + 000
N: 372789.02     
E: 292295.21

53.4 Permit Conditions (f) and (g)
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11.0 CONCLUSIONS  

Based on the information initially available, subsequent coordination with the owner/operators 
and a successive survey investigation undertaken jointly by two owner/operators, the 
conclusions reached for each of the submarine utility crossings identified in Table 2 are 
summarized below. 

1) Buckeye Partners, L.P. (O, O3, Q & T) 

 Utility O, an inactive 10-inch diameter petroleum products pipeline, crosses the 
Delaware River channel as shown in Figures 4 and 4A. The design depth of the 
pipeline, where it crosses the channel, is 56.2 feet below the project datum (NOAA 
MLLW 1983-2001 Epoch). The design depth is shown as the minimum depth of the 
top of pipeline, where it crosses the channel, but has not been verified by post 
construction survey. 

 Utility O3, an 8-inch diameter natural gas pipeline, crosses the Delaware River 
channel as shown in Figures 4 and 4A. The design depth of the pipeline, where it 
crosses the channel, is 56.2 feet below the project datum (NOAA MLLW 1983-2001 
Epoch). The design depth is shown as the minimum depth of the top of pipeline, where 
it crosses the channel, but has not been verified by post construction survey. 

 Utility Q, a 12-inch diameter directionally drilled pipeline, crosses the Delaware River 
channel as shown in Figures 4 and 4A. The minimum depth of the top of pipeline, 
where it crosses the channel, is 86.6 feet below the project datum (NOAA MLLW 
1983-2001 Epoch). 

 Utility T, a 24-inch diameter petroleum products pipeline, crosses the Delaware River 
channel as shown in Figures 4 and 4B. The design depth of the pipeline, where it 
crosses the channel, is 60.7 feet below the project datum (NOAA MLLW 1983-2001 
Epoch). The design depth is shown as the minimum depth of the top of pipeline, where 
it crosses the channel, but has not been verified by post construction survey. 

2) PBF Energy (O2)  

 Utility O2, an 8-inch diameter jet fuel pipeline within a 12-inch casing, crosses the 
Delaware River channel as shown in Figures 4 and 4A. The design depth of the 
pipeline, where it crosses the channel, is 56.2 feet below the project datum (NOAA 
MLLW 1983-2001 Epoch). The design depth is shown as the minimum depth of the 
top of pipeline, where it crosses the channel, but has not been verified by post 
construction survey. 

3) Sunoco Logistics Partners, L.P. (R & W)   

 Utility R, a directionally drilled bundle consisting of one 6-inch and three 8-inch 
diameter pipelines, crosses the Delaware River channel within the crossing envelope 
as shown in Figures 4 and 4A. The minimum depth of the top of the pipeline bundle, 
where it crosses the channel, is 62.8 feet below the project datum (NOAA MLLW 
1983-2001 Epoch). 

 Utility W, a 12-inch diameter pipeline, crosses the Delaware River as shown in Figures 
4 and 4B. The minimum depth of the top of pipeline, where it crosses the channel, is 
53.4 feet (± 2 feet) below the project datum (NOAA MLLW 1983-2001 Epoch). 
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4) Colonial Pipeline Company (U & U2) 

 Utility U, an inactive 10-inch diameter gas pipeline, crosses the Delaware River as 
shown in Figures 4 and 4B. The minimum depth of the top of pipeline, where it crosses 
the channel, is 59.2 feet below the project datum (NOAA MLLW 1983-2001 Epoch). 

 Utility U2, a 10-inch diameter gas pipeline, crosses the Delaware River as shown in 
Figures 4 and 4B. The minimum depth of the top of pipeline, where it crosses the 
channel, is 58.7 feet below the project datum (NOAA MLLW 1983-2001 Epoch). 

5) Phillips 66 (formerly ConocoPhillips) (V) 

 Utility V, an 8-inch diameter pipeline, crosses the Delaware River as shown in Figures 
4 and 4B. The minimum depth of the top of pipeline, where it crosses the channel, is 
53.4 feet (± 2 feet) below the project datum (NOAA MLLW 1983-2001 Epoch). 

6) Williams Gas Pipeline/Transco (Y & Y2)  

 Utilities Y and Y2, two 10-inch diameter gas pipelines, cross the Delaware River as 
shown in Figures 4 and 4C. The minimum depth of the top of the pipelines, where they 
cross the channel, is 67.0 feet below the project datum (NOAA MLLW 1983-2001 
Epoch). 

12.0 RECOMMENDATIONS FOR FURTHER ACTION 

It was noted previously that as-built drawings for several utilities (O, O2, O3, T, V and W) 
were not available.  The current owner/operators cited the many ownership changes over the 
last six decades since the submarine utility lines had been constructed as the reason for not 
possessing that information. Subsequent to GBA’s information requests two of the owners 
(Sunoco Logistics and Phillips 66/formerly ConocoPhillips) decided to contract for sub-bottom 
sonar surveys of their submarine utility lines (W and V, respectively) to provide them with 
more accurate location information. Although as-built surveys were available for their utility 
lines (U and U2), Colonial Pipeline decided to supplement that information and  are 
conducting sonar surveys on those lines as well as two utility lines in Reach B. 

1. Buckeye Partners, L.P. – Buckeye should be encouraged to conduct similar 
investigations of their utility lines (O, O3 and T), which currently lack any as-built 
information.  

2. PBF Energy – PBF Energy should be encouraged to conduct a similar investigation of 
their utility line (O2), which currently lacks any as-built information. 

Since utility lines O, O2 and O3 all cross in close proximity to each other, it may be 
advantageous for these lines to be surveyed concurrently to minimize the cost. 

It is generally recommended that coordination with all owner/operators be undertaken prior to 
the actual dredging.  A meeting(s) should be held with the selected dredging contractor and 
all owner/operators to go over the dredging plan for sediment removal in Reach A prior to the 
initiation of dredging.   
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.1  Relevant Special Permit Conditions for Cables effective September 21, 2006 
 (extracted from comprehensive list provided by Corps) 
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A.2. Relevant Special Permit Conditions for Pipelines effective September 21,  
 2006 (extracted from comprehensive list provided by Corps) 
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INTRODUCTION  
 
In order to compare the design and as-built drawings, the data needs to be referenced to the 
same vertical datum and horizontal grid. Variations in this information can be attributed to the 
established datum and grid system at the time that the design or as-built survey was 
performed.  
 
The Corps and NOAA currently utilize NOAA MLLW feet (1983-2001 Epoch) as the vertical 
datum and the NJ State Plane NAD 83 horizontal datum for projects in the Delaware River 
and Bay.        
 
VERTICAL DATUM CONVERSION  
 
NOAA MLLW has been established as the vertical datum for the Delaware River Main 
Channel Deepening Project. The design drawings and as-built surveys available for the 
identified submarine utility crossings used different vertical datums. As such, there was a 
need to convert those datums to NOAA MLLW. 
 
Figure B-1 depicts the relationships of the various tidal and geodetic datums, such as NGVD 
29, NAVD 88 and COE DRD, to the project datum (NOAA MLLW) in the vicinity of the three 
clusters of utility crossings in Reach A. These relationships were applied to the available 
design and as-built data in order to reference it to the project datum.  
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NAVD  
1988   

               

               

               

     
NGVD 
1929       

                

                

                

           3.10 feet   

                

                

      2.20 feet       

                

                

                

 
NOAA MLW 
1983‐2001            

NOAA  0.20 foot             NOAA 

MLLW 1983‐2001    0.20 foot         MLLW 1983‐2001 

    COE MLW          

        0.70 foot     

                
                 

        COE DRD     

Figure B-1 Vertical Datum Conversions - Reach A 
 

Notes:   

1) The above conversions are only applicable in the vicinity of the utility crossings in Reach A. 

2) The correction factor between NAVD 88 and NOAA MLLW ranges from 3.03 feet to 3.23 feet within the 
study area. For the three ranges containing submarine utility crossings – Billingsport, Mifflin and “M” – 
the correction factors are 3.05 feet, 3.06 feet and 3.10 feet, respectively.  

3) A conservative correction factor of 3.10 feet was used above as a variation of 0.05 foot is considered 
negligible for the purposes of this investigation. 
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The following information was available from the Corps of Engineers and subsequent 
coordination with the owner/operators regarding design drawings or as-built surveys for each 
of the identified submarine crossings crossing the Delaware River shipping channel, and the 
assumptions and conversions that were applied to convert to the NOAA MLLW project 
datum. 
  
1. Buckeye Partners, L.P. - Utilities O and O3  

 As-Built Drawings - Unavailable 
 Design Drawings - Unavailable 
 Year Constructed - Prior to 1960  
 Referenced Design Datum - MLW 

 
The referenced design datum of MLW is assumed to be COE MLW. Based upon this 
assumption, the proposed design depth of 56.0 feet below MLW was determined to be 56.2 
feet below the project datum. 
 
 2.  Buckeye Partners, L.P. - Utility Q 

 As-Built Drawing - 4 April 2007 
 Referenced Datum - Independent (MLLW -3.23 feet) 

 
The vertical datum statement on the drawing states 0 is 3.23 feet above MLLW. It does not 
state the specific datum reference by name. As the datum was not labeled, it is stated as to 
be an “Independent Datum”.  It is assumed that the MLLW referenced on the survey is NOAA 
MLLW. Based upon this assumption, the minimum as-built depth of 89.8 feet below the as-
built datum was determined to be 86.6 feet below the project datum. 
 
3.  Buckeye Partners, L.P. - Utility T 

 As-Built Drawing - Unavailable 
 Design Drawing - 30 November 1957 
 Referenced Design Datum - COE DRD 

 
The referenced design datum on the permit drawing is COE DRD (Delaware River Datum). 
Based upon this information, the proposed design depth of 60.0 feet below DRD was 
determined to be 60.7 feet below the project datum. 
  
4.  PBF Energy - Utility O2 

 As-Built Drawing - Unavailable 
 Design Drawing - Unavailable 
 Year Constructed - Prior to 1960  
 Referenced Design Datum - MLW 

 
See comments above for Buckeye Partners, LP - Utilities O and O3.    
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5.  Sunoco Logistics Partners, L.P. - Utility R 

 As-Built Drawing - 22 December 1995 
 Referenced Datum – NGVD 29 

 
The referenced design datum on the permit drawing is NGVD 29. Based upon this 
information, the minimum as-built depth of 65.0 feet below NGVD 29 was determined to be 
62.8 feet below the project datum. 
 
6.  Sunoco Logistics Partners, L.P. - Utility W 

 As-Built Drawing - Unavailable 
 Design Drawing - Unavailable 
 Sub-bottom Sonar Survey - 26 April 2012 
 Referenced Datum – MLLW 

 
The vertical datum used for the sub-bottom sonar survey was the same as the project datum 
- NOAA MLLW. The minimum depth shown on the sub-bottom was determined to be 53.4 
feet below the project datum.   

 7.  Colonial Pipeline Company - Utility U 

 As-Built Drawing - 22 August 1964 
 Referenced Datum - COE DRD 

 
The referenced datum on the as-built drawing is COE DRD (Delaware River Datum). Based 
upon this information, the minimum as-built depth of 58.5 feet below DRD was determined to 
be 59.2 feet below the project datum. 
 
8.  Colonial Pipeline Company - Utility U2 

 As-Built Drawing - 2 September 1965 
 Referenced Datum - COE DRD 

The referenced datum on the as-built drawing is COE DRD (Delaware River Datum). Based 
upon this information, the minimum as-built depth of 58.0 feet below DRD was determined to 
be 58.7 feet below the project datum. 

 
9.  Phillips 66 (formerly ConocoPhillips) - Utility V 

 As-Built Drawing - Unavailable 
 Design Drawing - Unavailable 
 Sub-bottom Sonar Survey - 26 April 2012 
 Referenced Datum – MLLW 

 
See comments above for Sunoco Logistics Partners, L.P. - Utility W.  
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10.  Williams Gas Pipeline Transco - Utilities Y and Y2 

 As-Built Drawing - 18 July 1963 
 Referenced Datum - MSL USC&GS 

 
The referenced datum on the as-built drawing is MSL USC&GS.  A Datum Reference Graph 
on the drawing states that MLW USED is 2.90 feet below the referenced datum (MSL). For 
this time period it is assumed that MLW USED is synonymous with COE DRD.  This would 
mean the as-built datum is the same as NGVD 29. Based upon this assumption, the 
proposed design depth of 69.2 feet below NGVD 29 was determined to be 67.0 feet below 
the project datum. 
 
RESULTS 
 
Based on the above, a summary table (Table B-1) is provided on the following page. The 
table shows the reference datums used for the various available survey drawings and the 
minimum depth of the utility crossing in the channel referenced to both the survey datum 
used and as adjusted to the project datum.  
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TABLE B-1 
REACH A SUBMARINE UTILITY CROSSINGS OF THE DELAWARE RIVER 

As-Built Survey²/Project Vertical Datum Information  

Current Owner/Operator Utility Description Location 
Date of    
Survey² 

Minimum 
Below 
Survey 

Datum In 
Channel 

(feet) 

Survey Datum Description 

Minimum 
Below Project 
Datum (NOAA 

MLLW) In 
Channel  

(feet) 

Buckeye Partners (O) 1-10 inch pipeline (inactive) Billingsport Range Various³ 56.0 "MLW" (presumed to be COE MLW) 56.2⁶ 

PBF Energy (O2) 1-8 inch natural gas pipeline Billingsport Range 05/10/11³ 56.0 "MLW" (presumed to be COE MLW) 56.2⁶ 

Buckeye Partners (O3) 
1-8 inch jet fuel pipeline w/in 12 inch 
casing 

Billingsport Range Various³ 56.0 "MLW" (presumed to be COE MLW) 56.2⁶ 

Buckeye Partners (Q) 1-12 inch directionally drilled pipeline Billingsport Range 06/04/07 89.8 "Independent Datum" (MLLW -3.23' below datum) 86.6 

Sunoco Logistics (R) 
1-directionally drilled pipeline bundle 
(1-6 inch and 3-8 inch pipelines) 

Billingsport Range 12/05/94 65.0 "NGVD 1929" (MHW +3.58', MLW -1.97')  62.8 

Buckeye Partners (T) 1-24 inch product pipeline Mifflin Range 10/09/57⁴ 60.0 "DRD" (MHW +6.2', MLW +0.54') 60.7⁶ 

Colonial Pipeline (U ) 1-10 inch gas pipeline (inactive) Mifflin Range 08/22/64 58.5 "DRD" (MLW +0.54') 59.2 

Colonial Pipeline (U2) 1-10 inch gas pipeline Mifflin Range 09/02/65 58.0 "DRD" (MHW +6.2', MLW +0.54') 58.7 

Phillips 66 (V)¹ 1-8 inch pipeline Mifflin Range 04/26/12⁵ 53.4 "MLLW" (NAVD 88 +3.2') 53.4⁷ 

Sunoco Logistics (W) 1-12 inch pipeline Mifflin Range 04/26/12⁵ 53.4 "MLLW" (NAVD 88 +3.2') 53.4⁷ 

Williams GP/Transco (Y & Y2) 2-10 inch gas pipelines "M" Range 07/18/63 69.2 
"MSL USC&GS Datum" (MHW-U.S.E.D. +3.37', MLW-
U.S.E.D. -2.90', presumed to be NGVD 29) 

67.0 

Notes 
¹ Formerly ConocoPhillips and currently in process of being transferred to Monroe Energy, LLC. 

² As-built surveys unless otherwise noted. 

³ Not from an as-built survey - information from hydro surveys made to check sediment cover over pipeline, which showed pipe depths based on permit drawings. 

⁴ Not from an as-built survey - proposed pipe depth from permit drawing. 

⁵ Not from an as-built survey - information from sub-bottom sonar survey conducted to confirm location and depth of pipeline. 

⁶ Based on project design depth and not verified by post construction survey. 

⁷ Survey report recommends a 2-foot ± tolerance for pipeline depths determined by the survey. 
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APPENDIX C 
Letters & Attachments to 

Owner/Operators with Responses* 
 

*It should be noted that any discrepancies between Appendix C and other sections of this 

report regarding utility depth and landside coordinate information are due to earlier source 
data being superseded by more reliable data. The reader is directed to Tables 2 and 3, and 
Figures 4, 4A, 4B and 4C for GBA’s best representation of utility depths and landside 
coordinates based on the most recently available information. 
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BUCKEYE PARTNERS, LP 









BUCKEYE PARTNERS, LP (Q) 

Utility Q – 12” Directionally Drilled Pipeline 
As-Built Drawings  









BUCKEYE PARTNERS, LP (O & O3) 

Utility O - 10” Pipeline (Inactive) 

Utility O3 - 8” Jet Fuel Pipeline w/in 12” casing 

Hydrographic Profile Drawings 
  











BUCKEYE PARTNERS, LP (T) 

Utility T – 24” Product Pipeline 
Depth of Cover Survey  









Delaware River Main Channel Deepening Project 
Investigation of Utility Crossings - Stations 19+700 to 96+000 

Letters and Attachments to Owner/Operators with Responses  

 

GBA Gahagan & Bryant Associates, Inc. – October 2012 

PBF ENERGY 









PBF ENERGY [O2(1)] 

Utility O2 – 8” Natural Gas Pipeline 
Depth of Cover Survey Report  
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PCA ENGINEERING, INC.

I. INTRODUCTION

Between May 9 and 10, 2011 PCA Engineering, Inc.

performed a Depth of Cover/Hydrographic Survey of an 8-inch

diameter natural gas pipeline river crossing. The segment

of pipe (river crossing) is part of a natural gas pipeline

connecting the TETCO Station in Philadelphia, Pennsylvania

to the Paulsboro Refinery in Paulsboro, New Jersey owned by

Paulsboro Refining Inc. The line crosses the Delaware River

from Paulsboro, New Jersey to Gibbs Point, Pennsylvania at

the southwest corner of the Philadelphia International

Airport.

The purpose of this survey was to confirm the “depth

of cover” over the pipe to assure that there have not been

any significant changes in the river bottom along the route

of the crossing. This survey will also be used in

compliance with DOT regulations that require regular

inspection of pipeline crossings in navigable rivers.

Utilizing existing “as built drawings” current depth

measurements were used to determine the depth of cover over

the crossing and to compare it to previous survey

measurements.
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II. PIPELINE CROSSING DESCRIPTION

The crossing is part of the Paulsboro Refinery

(previously Valero) Natural Gas Distribution pipeline from

the TETCO Station in Philadelphia, Pennsylvania that

provides product to the Paulsboro Refinery in Paulsboro,

New Jersey. The pipe through the crossing is an 8-inch

diameter carbon steel pipe approximately 4,500 feet long

exposed on the south side of the crossing at the manifold

in the refinery.

On the north side of the crossing (Philadelphia) the

pipe continues underground through the Philadelphia Airport

to the TETCO Pumping Station.

The current shipping channel is maintained to 40 feet

below MLW with proposals (not active) to lower it to 45

feet below MLW. The pipeline is more than 50 feet below MLW

through the channel. The attached drawing shows the current

river bottom and the location of the pipe below the channel

bottom.

The type of coating shown on the existing drawings –

“Ragged on Hot Asphalt”. The pipe is protected by an

active cathodic protection system, which was also inspected
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II. PIPELINE CROSSING DESCRIPTION (Cont’d)

in conjunction with this survey. The cathodic protection

system is maintained by Buckeye Pipeline Co. that has

additional pipes in the area that are electrically

contiguous with the Paulsboro line.

Drawings that were used as reference for this survey

were Mobil U.S. Marketing & Refinery” Delaware River

Crossings #D-878-881 dated 1995 (revised) and Valero

Refining Company Drawing No. STV-01.

The crossing is exposed and marked with a crossing

sign on the south side of the river in the fenced in

manifold area. The pipe is not exposed on the north side of

the river; however, there is a test station within the

airport property that could be used to contact the pipe if

necessary. Due to airport restrictions it not practical to

access this test station. It not used for this survey.

Due to the difficulty in using GPS world coordinate

system (latitude/longitude) all survey points were

converted to the New Jersey State Plane coordinate system

(x and y) in preparation of this survey.
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II. PIPELINE CROSSING DESCRIPTION (Cont’d)

The following NJ SPC #2900 NAD 83 coordinates were

used for this survey. They were obtained from the existing

drawings and confirmed by GPS measurements.

South Side – GIP (galvanized iron pipe) within the
fenced in manifold

N370,167.33 E279,184.26 (converted from
Delaware River System). Information
provided by the U.S. Army Corps of
Engineers (Philadelphia). Elevation at the
top of the pipe –10.23’ above MLW.

North Side

No markers were found. Pipe location from
Valero Refining Company DWG. NO. STV-01.
Pipeline Crossing Sign is located over the
north end of the crossing.
N374,232.412 E279,561.101 (SPC PA –S
converted to SPC- NJ 2900 NAD 83 coordinate
system.

III. SURVEY PROCEDURE

The survey was performed using an "Odom" Model

Echotrac CVM survey fathometer with built in Trimble DGPS

receiver. A dual frequency transponder 200/24 Hz was used

to obtain sounding measurements. Precise horizontal control

was obtained with the Trimble receiver that utilized

realtime corrections from a local COR station.



PCA ENGINEERING, INC.

III. SURVEY PROCEDURE (Cont’d)

"Global Mapper" and “Hypack Survey" software were used

to assist in collecting the field data and post processing

the information for tidal corrections. "Global Mapper" was

used to keep the survey boat on line for the collection of

the depth soundings.

Using the known end points of the crossing, a boat

with the survey equipment traveled over the pipe and depth

measurements and GPS coordinates were collected and

recorded each second. At least three passes were made over

the pipe and parallel to it and numerous passes were made

perpendicular to the pipe extending approximately 100 feet

to the east and west of the center of the pipe.

The information that was gathered was used to produce

a hydrographic profile of the crossing consisting of a

continuous plot of depths along the length of the crossing.

The “as built” depth of the pipe taken from the drawings

was plotted along the length of the crossing profile using

the same datum measured from MLW. The attached drawing

shows the elevation of the river bottom and the elevation

of the pipe when it was built. There is a Table of
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III. SURVEY PROCEDURE (Cont’d)

Elevations below the profile that includes the current

river bottom, the pipe crossing as built, and the results

of the previous surveys made in 1997, 1999 and 2006. The

readings are shown every 100 feet beginning from the south

river bank. Station 4+35 is a GIP (galvanized iron pipe)

level with the ground in the center of the south crossing

sign. The pipe was used both as a virtual benchmark and

point on line to control the survey and is shown on the

attached drawings.

Details

Additional information and procedures were used to

process the collected field data.

Due to the existing conditions at the time of the

survey, i.e. the rapid river current and security fences

along the riverbank, the existing water levels were used

and corrected to obtain accurate bottom soundings. In

addition a recent survey made by the US Corps of Engineers

in Feb. 2011 was used to compare and confirm the present

survey data that was obtained on May 9-10, 2011. All this

information was used to prepare the attached survey

drawings.
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III. SURVEY PROCEDURE (Cont’d)

Tide Corrections

The initial survey was made without reference to tide

corrections. At the completion of the survey and in

preparation of the survey drawings a "tide correction

table" was made using the corrected "Daily Tide Predictions

for Philadelphia, PA, station 8545240, the closest

"corrected tide station to the survey site. This

information was further corrected using the Billingsport

tide station, Station ID 8538552, immediately north of the

project site that publishes correction factors to be

applied to the Philadelphia Tidal Station.

The final survey was compared to the survey soundings

that were taken by the USACE (United States Army Corps of

Engineers) in February 2011. This information discussed and

confirmed by representatives of the local USACE field

office.

IV. RESULTS

The survey confirms that the pipe is below the current

channel dredge depth of 40’ below MLW throughout the

channel crossing and the pipe is below the river bottom in

most areas.
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IV. RESULTS (Cont’d)

The river channel is approximately 800 feet wide, from

Station 8+74- 16+85 measured from the Paulsboro side of the

river. The recognized channel is –40 feet MLLW.

There is one area in the channel and one outside of

the channel in which the as-built depth of the pipe is very

close to the existing river bottom. Although there is no

positive indication that the pipe is exposed the depth

readings indicate the pipe maybe exposed.

In the channel, in the area of Station 12+68 the pipe

and the bottom are at elevation –56 feet +/-. This is well

below the channel line and is not a concern. At Station

18+85 (outside the channel) the pipe rises to an elevation

of –43 feet, which approximates the depth of the river at

this point and is outside and below the channel line.

These locations as well as all other locations along

the pipe are below the channel line and not considered a

hazard to navigation.
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V. CONCLUSION

The survey confirms that the pipeline is not a hazard

to navigation. For future surveys consider using Side Scan

Sonar to provide an image of the bottom conditions along

the pipe.

See Cathodic Protection Close Interval Survey (CIS)

that accompanies this report.

____________________________
RICHARD H. MONTGOMERY, P.E.
PCA ENGINEERING, INC.





4+35 10+00

500 600 700 800 900 1100 1200 1300 1400 1500

Pipeline "As Built"   -6.0 5.0 56.0

Survey  Sept, 1997  30 48.6 50.6 52.1 54.3 52.4

Survey October 1999 31.2 48 48.4 50.6 50.4 52.8
Survey  July 2006 -10.2 -4.9 3.9 37.2 48.6 49.7 51.8 49.8 50.6 55.8 53.2 52

Survey  May 10, 2011(Corr) ‐10.4 ‐10.4 1.3 35.9 47 50.1 49.4 51.2 54.4 55.6 52.5 51.5

20+00

1600 1700 1800 1900 2100 2200 2300 2400 2500 2600 2700 2800 2900

56.0 43.0 43.0

51 46 37.8 32.1 13.6 2.3

50 45.5 38 33.3 11.3 2.4
50.7 48.3 44.2 43.1 41 37.3 32.8 33.3 28.5 24 18.5 14.5 12.6 6.1

50.5 48.9 44.6 43 38.7 36 33.3 31.6 28.8 22.7 17.5 13.4 10.6 5.3

30+00 40+00 45+00

3100 3200 3300 3400 3500 3600 3700 3800 3900 4100 4200 4300 4400

19.0 16.0 16.0 14.0 7.0 10.0 10.0

6 12.1 2.6

2 0.5 5.4 11.1 2
0.6 1.7 0.9 4.4 7.5 11 13.2 12.6 11 7.7 4.7 3.2 1.7 0.4 -0.6 -3.2

‐0.2 ‐2.8 ‐2.4 ‐0.5 ‐4 6.5 6 4.7 ‐4.9 ‐4.9 ‐3.1 ‐3.9 ‐4.9 ‐4.9 ‐5.2 ‐5.2
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Utility O2 – 8” Natural Gas Pipeline 
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SUNOCO LOGISTICS 









SUNOCO LOGISTICS, LP (R) 

Utility R – Directionally Drilled Pipeline  
Bundle (1-6” And 3-8” Pipelines) 
As-Built Drawings  







SUNOCO LOGISTICS, LP (W) 

Utility W – 12” Pipeline  
Plan & Profile Design Drawings  
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COLONIAL PIPELINE  









COLONIAL PIPELINE [U(1)] 

Utility U – 10” Gas Pipeline (Inactive)  
Corps Permit and Drawings  











COLONIAL PIPELINE [U2(1)] 

Utility U2 – 10” Gas Pipeline  
Corps Permit Application Drawings







COLONIAL PIPELINE [U2(2)] 

Utility U2 – 10” Gas Pipeline  
As-Built Drawing  





COLONIAL PIPELINE [U(3)] 

Utility U2 – 10” Gas Pipeline  
GBA Plan & Profile Drawings  













COLONIAL PIPELINE [U2(2)] 

Utility U2 – 10” Gas Pipeline  
As-Built Drawing  





COLONIAL PIPELINE [U(2)] 

Utility U – 10” Gas Pipeline (Inactive)  
As-Built Drawing  
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PHILLIPS 66  
Formerly ConocoPhillips 
(in process of being transferred to  

Monroe Energy, LLC) 









PHILLIPS 66 [V(1)] 

Utility V – 8” Pipeline  
Depth of Cover Survey  









PHILLIPS 66 [V(2)] 
Utility V – 8” Pipeline  
Pipeline Inspection Report  

























PHILLIPS 66 [V(3)] 
Utility V – 8” Pipeline  
Corps Permit to Lower Part of Line
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WILLIAMS GAS PIPELINE 
TRANSCO  







WILLIAMS GAS PIPELINE  
TRANSCO (Y & Y2) 

Utilities Y & Y2 – 2-10” gas pipelines  
GBA plan & profile drawings from as-built















WILLIAMS GAS PIPELINE  
TRANSCO (Y & Y2) 

Utilities Y & Y2 – 2-10” gas pipelines  
GBA plan & profile drawings from as-built
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INTRODUCTION 
 
On February 6, 2012, Gahagan & Bryant Associates, Inc. (GBA) performed a field 
survey of the locations of the east and west ends of several utility crossings located 
from Station 15+000 to 96+000 in the Reaches A-A & A portions of the Delaware River 
Deepening Project. The east ends of each crossing are located in the State of New 
Jersey.  The west end locations are situated in the Commonwealth of Pennsylvania. 

FIELD SURVEY 

Horizontal location was performed utilizing a Trimble R5 Real Time Kinematic (RTK) GPS 
Rover.  Positions were observed utilizing corrections being transmitted from the RTK 
base situated at a control point located in Paulsboro, New Jersey. This control point has 
been checked and utilized for a dredging project located in the Delaware River at the 
proposed Paulsboro Marine Terminal. The RTK rover was checked at another known 
control point nearby to verify the base position. 
 
Horizontal positions noted are New Jersey State Plane (NAD 83). Latitudes and 
Longitudes are also shown. 
 

Delaware River Utility Crossings – Reaches A-A & A 
February 2012 

The utilities located are identified as follows: 

Company Contact Person Description 

Conoco Phillips Mike McGee 1 - 8-inch Gas Pipeline 

Sunoco Logistics Greg Byrne Bundle – Directionally Drilled (DD) 

Sunoco Logistics Greg Byrne 1 - 12-inch Gas Pipeline 

Colonial Gas Rob Andersen 2 - 10-inch Gas Pipelines (1 inactive) 

Williams (Transco) Joe Sacko 2 - 10-inch Gas Pipeline 

PBF Energy Bob Kraft 1 - 8-inch Gas Pipeline 

Buckeye Partners LP Jeff Waites 1 - 12-inch Gas Pipeline (DD) 

Buckeye Partners LP Jeff Waites 1 - 10-inch Gas Pipeline 

Buckeye Partners LP Jeff Waites 1 - 8-inch Gas Pipeline 

Buckeye Partners LP Jeff Waites 1 - 24-inch Gas Pipeline 
 



Delaware River Main Channel Deepening Project 
Investigation of Utility Crossings - Stations 19+700 to 96+000 

Landside Survey Report 

GBA Gahagan & Bryant Associates, Inc. – October 2012 D-2 

 
The Conoco 8” Gas pipeline was pointed out by their representative on the New Jersey 
side. Standpipes were visible and located on the Pennsylvania side. The Sunoco 12” Gas 
pipeline is parallel and located just to the northeast of the Conoco line.  The New Jersey 
side was pointed out by the Sunoco representative. The Pennsylvania side was not 
physically located where the alignment reaches the shore. It is assumed that this line is 
parallel to the Conoco line before turning towards the utility marker that is located 
further inland. 
 
The Sunoco bundle that is directionally drilled was pointed out by their representative 
on the New Jersey side. Markers were visible and located on the Pennsylvania side. 
 
All other utility crossings were pointed out by representatives and located as noted 
herein. 

 
Delaware River Utility Crossings – Reaches A-A & A 

February 2012 
 

PBF Energy Gas Pipeline (1-8” Gas Pipeline) 
   
PA Location   NJ Location  
N 374305.13 Lat.     N 39°51’30.81”  N 370171.00 Lat.    N 39°50’50.01”
E 278488.30 Long.  W 075°15’39.77”  E 279183.67 Long.  W 075°15’30.41”

 

 

 
PBF Energy 8” Marker (looking south)  PBF Energy 8” Marker(looking south) 

   
 



Delaware River Main Channel Deepening Project 
Investigation of Utility Crossings - Stations 19+700 to 96+000 

Landside Survey Report 

GBA Gahagan & Bryant Associates, Inc. – October 2012 D-3 

 
Delaware River Utility Crossings – Reaches A-A & A 

February 2012 
 

Colonial Pipeline Co. (2-10” Gas Pipelines*) 
   
PA Location (Inactive)  PA Location (Active) 
N 377428.95     Lat.     N 39°52’02.53”  N 377426.59  Lat.     N 39°52’02.51”
E 288792.09     Long.  W 075°13’27.97”  E 288801.73  Long.  W 075°13’27.85”

 

 

 
Colonial Gas marker–inactive (looking north)   Colonial Gas marker–active (looking north) 

   
   
NJ Location (Inactive)  NJ Location (Active) 
N 372542.05     Lat.     N 39°51’14.47”  N 372546.36    Lat.     N 39°51’14.52”
E 291828.46     Long.  W 075°12’48.53”  E 291852.71    Long.  W 075°12’48.22”

 

 

 
Colonial Gas marker-inactive (looking south)   Colonial Gas marker-active (looking north) 
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Delaware River Utility Crossings – Reaches A-A & A 

February 2012 
 

Sunoco Logistics (Directionally Drilled Bundle) 
   
PA Location  NJ Location 
N 374390.01     Lat.     N 39°51’31.96”  N 370247.88    Lat.     N 39°50’50.92” 
E 282244.92     Long.  W 075°14’51.61”  E 280904.05    Long.  W 075°15’08.36”

 

 

 
Sunoco DD Bundle (looking south)  Sunoco DD Bundle (looking north) 

   
   

Sunoco Logistics (12” Gas Pipeline) 
   
PA Location  NJ Location 
N 378175.47     Lat.     N 39°52’09.99”  N 372789.02    Lat.     N 39°51’16.95”
E 289867.98     Long.  W 075°13’14.25”  E 292295.21   Long.  W 075°12’42.57”

 

 

 
Sunoco 12” Gas (Looking north)  Sunoco 12” Gas (Looking south) 
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Conoco Phillips 
(1-8” Gas Pipeline) 

 
PA Location East Location
N 378171.86    Lat.     N 39°52’09.96” N 372785.40    Lat.     N 39°51’16.91”
E 289863.06    Long.  W 075°13’14.31” E 292290.30    Long.  W 075°12’42.63”

Conoco 8” Gas (Looking south) Conoco 8” Gas (looking south) 
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Delaware River Utility Crossings – Reach Reaches A-A & A 

February 2012 
 

Transco Gas Pipeline (Williams) 
(2-10” Gas Pipelines) 

  
PA Location (west)  PA Location (east) 
N 389933.51     Lat.     N 39°54’08.01” N 389925.90    Lat.     N 39°54’07.93”
E 314086.98     Long.  W 075°08’04.69” E 314083.55    Long.  W 075°08’04.74”

Transco Gas (Williams)-PA-looking north Transco Gas (Williams)-PA-looking south 
  
  

NJ Location (west)  NJ Location (east) 
N 388904.53     Lat.     N 39°53’57.95” N 388899.26    Lat.     N 39°53’58.00”
E 316364.26     Long.  W 075°07’35.41” E 316362.10    Long.  W 075°07’35.38”

Transco Gas (Williams)-west-NJ-looking north Transco Gas (Williams)-east-NJ-looking north 
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Buckeye Gas Pipeline  (1-8” Gas Pipeline) 
   
PA Location (abandoned?) NJ Location (abandoned?) 
N 374308.00     Lat.     N 39°51’30.84” N 370158.25  Lat.     N 39°50’49.89”
E 278481.79     Long.  W 075°15’39.86” E 279184.69  Long.  W 075°15’30.39”

Buckeye 10” (same as 12”DD on PA side) Buckeye 10” Gas (NJ) 
  
  

Buckeye Gas Pipeline  (1-12” Gas Pipeline – Directionally Drilled) 
PA Location  NJ Location
N 377652.45     Lat.     N 39°52’04.76” N 372664.92  Lat.     N 39°51’15.71”
E 289097.43     Long.  W 075°13’24.08” E 292098.96  Long.  W 075°12’45.07”
   

Buckeye 12” DD (same as 10” on PA side) Buckeye 12” DD Gas (NJ) 
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Delaware River Utility Crossings – Reaches A-A & A 
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Buckeye Gas Pipeline  (1-8” Gas Pipeline) 
   
PA Location NJ Location 
N 374306.34     Lat.     N 39°51’30.83” N 370171.05  Lat.     N 39°50’50.01”
E 278493.69     Long.  W 075°15’39.71 E 279183.69  Long.  W 075°15’30.41”

Buckeye 8” PA Buckeye 8” Gas (NJ) 
  
  
Buckeye Gas Pipeline  (1-24” Gas Pipeline) 

   
PA Location  NJ Location
N 377652.45     Lat.     N 39°52’04.76” N 372664.92  Lat.     N 39°51’15.71”
E 289097.43     Long.  W 075°13’24.08” E 292098.96  Long.  W 075°12’45.07”

Buckeye 24” PA Buckeye 12” DD Gas (NJ) 
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Delaware River Utility Crossings – Reaches A-A & A 

February 2012 
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