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Re:  Former Citizens Gas Works Manufactured Gas Plant Site 
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 Site No.: C224012 
 
Dear Mr. Willems: 
 
This letter presents a work plan for your review and approval to perform a remedial design 
pilot test program at the Former Citizens Gas Works Manufactured Gas Plant (MGP) site 
(Site) located at Smith and 5th Streets in Brooklyn, New York.  This effort is required to 
develop the final remedial design for the Site consistent with the requirements of the Final 
Remedial Design Work Plan Carroll Gardens/Public Place, dated September, 14, 2007.  
This effort is also in response to a requirement by the NYSDEC to demonstrate the 
application and effectiveness of barrier wall technologies at the Site as requested at a 
design status meeting with the agency on January 19, 2011. 
 
Introduction 
 
Major components of the proposed remedial action at the Site include the installation of an 
excavation support system to remove four former gas holders on Parcel I, the installation 
of a sheet pile barrier wall system along the Gowanus Canal at the bulkhead line 
(Parcels II and III), and the relocation of the 72-inch sewer on Parcel II required for the 
installation of the anchorage systems for the barrier wall (Fig. 1).  This pilot test program 
will address many of the design requirements associated with these major components of 
the remedial design.  The objectives of the pilot test program are as follows: 
 

1. Investigate the bulkhead structures on Parcel II between the existing cribbing and 
the dock structures.  This includes, but is not necessarily limited to, investigation 
of the physical conditions in light of the ability to demolish timber cribbing and 
concrete structures above the relieving platform, and evaluate the level of effort to 
remove vertical and/or batter piles if piles are accessible during the investigation. 

2. Investigate the anchorage and depth of the existing bulkhead sheet pile wall on 
Parcel III near the end of Huntington Street. 
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3. Investigate the condition of the Bond-Lorraine Street Sewer between sewer 
manhole #12 (MH-12) on Bond Street and sewer manhole # 18 (MH-18) on 
Parcel III.  Locate sewer manhole #13 (MH-13) on the property at 98 4th Street. 

4. Perform laboratory compatibility testing of alternative sheet pile interlock seal 
materials with the MGP-related dense non-aqueous phase liquids (DNAPL) 
present at the Site. 

5. Evaluate the corrosion potential of steel sheet piles and compatibility of corrosion 
protection coating systems with the DNAPL present at the Site. 

6. Perform testing of interlock seal systems to measure the permeability/hydraulic 
permittivity of the seals using water and site DNAPL as the permeants. 

7. Measure vibration levels during the pilot test program on Parcel I on the ground 
surface adjacent to the Metropolitan Transit Authority (MTA) elevated subway 
piers and measure off-site noise levels in the surrounding neighborhood.  Evaluate 
the amplitude and attenuation of ground-borne vibrations caused by driven or 
vibrated indicator piles at the site and the potential impacts on existing 
infrastructure. 

8. Investigate the potential impact of difficult subsurface conditions for the 
installation of driven or vibrated indicator sheet piles along the bulkhead on 
Parcel II. 

9. Install barrier wall elements on Parcel III to evaluate constructability of various 
sheet pile interlock seal configurations. 

10. Evaluate placement methods for grouting alternatives. 

11. Investigate existing storm water drainage at the site. 

Scope of Work 
 
The following items describe the planned explorations, instrumentation installation, 
sealant compatibility testing, pile program, and other technical and support items included 
in the pilot test program. 
 
Item 1 - Pilot Test Program Agencies Notification 
 
The appropriate agencies will be notified as necessary and appropriate of the scope of 
work outlined below and will be supplied with the appropriate documents necessary to 
implement the pilot test program.  We have assumed that since this is an investigative 
effort, permits will not be required.  The following agencies/entities at a minimum will be 
addressed: 
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• US Army Corps of Engineers (USACE) 
• US Coast Guard 
• US Environmental Protection Agency Region II Superfund Division 
• New York State Historic Preservation Office (SHPO) 
• MTA 
• New York City Department of Environmental Protection (NYCDEP) 
• New York State Office of General Services 
• New York City Mayors Department 
• City of New York Building Department 
• Tenant of Parcel II 
• Owner of Parcel III Owner of 98 4th Street  
• National Grid Gas Line Operations  
• Local Community Groups/Boards. 

Additional agencies may need to be contacted as appropriate. 
 
Item 2 - Explorations 
 
Five test pit excavations and one soil boring are proposed. 
 
Test Pit Excavations - The test pit excavations will be performed using an excavator and 
an excavator with a boom-mounted hydraulic percussion hammer (hoe-ram).  The hoe-
ram will be required to break through concrete slabs that exist below the ground surface.  
The purposes of the test pits, as shown in Fig. 2 and discussed further below, are to: 
 

• Investigate and document components and layout of the bulkhead structures. 
• Locate the Bond Lorraine Street sewer at MH-13. 
• Investigate the subsurface conditions along the barrier wall alignment where it 

would cross the existing bulkhead and continue along Huntington Street. 
• Perform architectural and archaeological study of potential cultural resources as 

required by SHPO (discussed further below). 

In general, test pits will be terminated at the groundwater table, which is approximately 
8 feet below ground surface along the bulkhead, or to the practical reach of the equipment.  
However, test pits to expose the relieving platform along the bulkhead may need to go 
deeper to expose the decking for the platform and may need to be performed during low 
tides. 
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The following table lists the objective for each test pit and boring investigation: 
 

Number Objectives 
CGTP-201 • Investigate barrier wall alignment transition from Gowanus 

Canal to Parcel III near Huntington Street. 
• Investigate existing bulkhead sheet pile wall and its anchorage. 
• If wood crib system encountered, possible architectural and 

archaeological study of potential cultural resources` 
• Investigate remnant foundations for Parcel III warehouse. 

CGTP-202 • Investigate remnant foundations for Parcel III warehouse. 
CGTP-203 • Investigate bulkhead structures at transition between wood crib 

system and pile-supported relief platform. 
• Investigate former location of salt water pump house. 
• Document level of effort to demolish portion of bulkhead 

structures to gain access to tops of vertical and batter piles. 
• Document level of effort to remove vertical and batter piles. 
• Architectural and archaeological study of potential cultural 

resources. 
CGTP-204 • Investigate bulkhead structure at transition from wood crib 

system and pile-supported fender system. 
• Architectural and archaeological study of potential cultural 

resources. 
CGTP-205 • Locate MH-13 on 98 4th Street property. 
CGSB-201 • Investigate depth of existing bulkhead sheet pile wall on 

Parcel III near the end of Huntington Street using geophysical 
methods. 

 

Soil impacted by non-aqueous phase liquids (NAPL) will be noted on both the test pit and 
soil boring logs.  Soil samples from the explorations in the unsaturated and saturated zones 
will be collected and submitted for laboratory testing for the following corrosion 
indicators: 
 

• Acidity/pH 
• Resistivity 
• Total Chlorides 
• Sulfides 
• Sulfates. 

Soil Boring - The one soil boring proposed will be advanced adjacent to the existing 
bulkhead sheet pile wall on Parcel III near Huntington Street to accommodate geophysical 
testing on the bulkhead to estimate the depth of the existing sheeting.  It is assumed that 
the sheet pile wall is about 50 feet deep overall; 25 feet from ground surface to the 
historical dredge line with embedment of at least another 25 feet.  For the geophysical 
study, the boring will need to be advanced at least 20 feet below the estimated bottom of 
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the sheet pile or to at least 70 feet below the ground surface to perform the geophysical 
testing. 
 

A solid PVC casing encased in grout will be installed within the boring to allow for a 
parallel seismic survey and/or an electromagnetic (EM) induction borehole geophysical 
survey.  If the boring cannot be completed within 1 to 2 feet of the sheet pile then the EM 
testing will not be of value and only the parallel seismic survey will be performed.  The 
grouted casing will be left in place at the completion of the work. 
 

Item 3 - Relieving Platform Batter Pile Removal 
 

After review of available historical documents the installed length of the batter piles used 
in the relieving platform structure cannot be confirmed.  As such, it is not clear if the 
batter piles along the relieving platform extend into the canal and will conflict with the 
proposed bulkhead sheeting.  Moreover, per the historical design drawings, the batter piles 
installed to support the ash house south of the existing gas tunnel do extend into the canal. 
Therefore, at a minimum batter piles are expected to be an issue during the sheet pile wall 
installation in the ash house area. 
 

We will attempt to remove a batter pile and a vertical pile to determine their lengths and 
the effort it takes to remove them.  However, timber piles that have been embedded for a 
number of years (in this case circa 1920’s) may not be capable of extraction and may 
prematurely break off during removal attempts.  The attempts will be by direct pulling 
from the test pit excavation that has exposed the decking for the relieving platform 
 

Upon completion of the excavation, we will use timber crane mats to cover the location 
where the concrete in the relieving platform is demolished and batter piles are removed. 
 

Item 4 - Laboratory Testing of Barrier Wall Sealant Materials for Compatibility with 
DNAPL and Permeability Estimation 
 

A series of laboratory tests are planned to evaluate the compatibility of different sealant 
material compounds with DNAPL collected from the Site.  A number of products will be 
screened for evaluation and appropriate candidates selected for laboratory testing.  A 
preliminary list of products in consideration are listed below.   
 

The sealant materials are grouped into two categories: 
 

1. Construction-Required Sealant Inside the Joint Interlocks (as required as a 
construction seal and as a potential primary seal): 

• PilePro Wadit 
• Adeka A-30 

• Adeka P-201 
• De Neef Swellseal WA 

• Bitumastic Filler Materials (additional research required) 

• Viton® elastomer 
• Polyurethane based resins 
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2. Grouts for Primary and Secondary Seals: 

• Portland/Slag Cement 
• Plastic Cement-Bentonite 
• Slag Cement-Slag 

There are no industry standards for evaluating the chemical compatibility of sealant 
materials for joint interlocks.  Therefore, we will perform immersion testing of the sealant 
materials and will document and measure physical changes in the materials to the extent 
possible compared to immersion in tap water.  Anticipated physical properties to be 
measured include changes in weight, dimension, and visual appearance.  Our findings will 
be evaluated in conjunction with consultations with industry experts. 
 

For the grouts used in the primary and secondary seals we will use permeability (as 
measured and reported in general accordance with ASTM D7100) as the metric for this 
portion of the testing program. 
 

Item 5 - Barrier Wall Steel Sheet Pile System-DNAPL Chemical Corrosivity Evaluation 
 

A series of independent laboratory tests are planned to evaluate the durability of different 
steel sheet pile coating systems with DNAPL collected from the Site.  Steel coupons will 
be immersed, both with and without protective coatings, in DNAPL collected from the 
Site and physical changes in the materials will be documented and measured. 
 

In conjunction with the testing, we will solicit input from experts on chemical corrosion 
and chemical resistance of protective coatings and perform a literature review on corrosion 
protection alternatives. 
 

Item 6 – Bench-Scale Testing of Barrier Wall Interlock Seal Systems 
 

Bench-scale tests will be performed on the grouted barrier wall interlock seal systems to 
measure the permeability/hydraulic permittivity of the seals using water and site DNAPL 
as the permeants.  The proposed barrier wall will consist of sheet piles with alternating 
welded interlocks and grouted seals at the non-welded interlocks.  The grouted seals 
consist of enclosed void spaces created adjacent to the interlocks that are cleaned out and 
grouted after the sheet piles are driven.  Three types of groutable enclosures will be 
evaluated (Fig. 3): 

 
1. Potential primary or secondary seal: Angle iron installed behind steel sheet pile 

barrier wall. 

2. Potential primary or secondary seal: Half pipe pile with water jet pipe installed 
behind steel sheet pile barrier wall. 

3. Potential secondary or tertiary seal: Based on availability PU8R, or similar, sheet 
pile installed behind the angle iron or half pipe pile. 
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The grout materials for the seals will be selected based on the results of Item 4.  The 
construction-required sealant inside the non-welded joint interlocks will not be included 
for the bench-scale tests.  Based on availability, we anticipate using either an 
approximately 2-foot-high or 10-foot-high AZ-28 section, or similar, steel sheet pile 
coupon for each test configuration, as well as for a coupon without any seals.  The height 
of the section is a function of the final approach to be used for measurement of flux.  Upon 
selection, we will fabricate testing apparatuses to measure the flux of permeant through 
the joint interlocks and will test the interlock seal systems for 7 days. 
 
Upon completion of the bench-scale testing program and interpretation of data a report 
summarizing our findings will be prepared. 
 
Item 7 - Temporary Instrumentation for Pilot Test Program 
 
Temporary vibration monitors are planned to be installed on an MTA elevated subway 
pier and in the ground on Parcels I to monitor vibration levels during the Area 1 pilot test 
program (described below).  Measurements will be made at the MTA pier of both ambient 
vibration levels and vibration levels during track operations in both directions.  Temporary 
vibration monitors will be installed at setback distances from the pile installations to gauge 
the vibration attenuation characteristics of the on-site soils. 
 
A noise and vibration subconsultant will be engaged to perform the noise and vibration 
monitoring during the pilot test program.  Sound level meters and accelerometers will be 
located at the approximate positions shown in Figs. 1 and 2. 
 
Sound level meters will be placed at locations similar to those that were used during the 
ambient noise and vibration study performed in December 2007 for developing potential 
noise and vibration level requirements during construction. 
 
Item 8 - Pilot Test Indicator Sheet Pile Installations 
 
Indicator sheet piles will be installed in three areas of the Site as shown in Fig. 2.   All 
sheeting is targeted to be driven to 50 feet.  The objectives of these installations are as 
follows: 
 

1. Area 1 - Install two pairs of steel sheet piles along Smith Street to observe and 
document the installation progress and measure the induced groundborne 
vibrations on the MTA elevated railway.  A variable eccentric moment (VM) 
vibratory hammer and a hydraulic impact hammer are proposed to advance the pair 
of sheet piles after pre-clearing the location to 8 to 10 feet below the ground 
surface.  Vibration monitors will be placed at 7, 10, and 20 feet from the 
installation location on Parcel I 
 

2. Area 2 - Install three pairs of steel sheet piles along the Gowanus Canal bulkhead 
line on the outboard side at 1-, 5-, and 10-foot setbacks to probe for the location 
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and extents of the batter timber piles connected to the relieving platform and other 
pile remnants from the former fender system in that area.  We estimate that the 
batter piles would be encountered at about 18 feet below the canal mudline 
(approximately El. -28) along the bulkhead line if they were of appropriate length.  
A VM vibratory hammer is proposed to advance the pairs of sheet piles. 
 

3. Area 3 - Install full scale sheet pile barrier wall systems on Parcel III to test 
constructability of the systems.  These systems will consist of sheet piles with 
alternating welded and grouted interlocks as described in Item 6.  At least three 
pairs of AZ-28, or similar, steel sheet piles will be installed that have been shop-
welded at the interlock.  The three different methods described in Item 6 for 
creating a groutable void behind the un-welded interlocks will be attempted at the 
interlocks between the welded sheet pile pairs. 

 

A VM vibratory hammer is proposed to advance the barrier systems after pre-clearing the 
location to 8 to 10 feet below the ground surface.  Water jetting will be evaluated as a way 
to advance one of the seal systems.  Jetting fluids will be collected and contained for 
off-site disposal.  The barrier systems will be installed to 50 feet below the ground surface.  
The void created by the barrier seal systems will be cleaned out and sounded to the bottom 
to verify that a groutable void can be formed behind the interlock.  All piles will be 
extracted and examined for interlock integrity and coating impacts. 
 

Both the VM vibratory hammer and the hydraulic impact hammer were selected to 
minimize the vibration and noise levels that are expected to occur during pile installation. 
 

Item 9 - Sewer Investigations 
 

Discussions are ongoing with the NYCDEP regarding the replacement of a section of the 
Bond-Lorraine Street sewer on Parcel II to allow for the anchorage of the barrier wall, and 
the lining of a sewer section on Parcel III that may be compromised due to construction 
activities.  Permitting and construction details of these upgrades are to be refined in 
meetings with the agency in the near future.  Though not required at this time, 
investigation of the existing sewer may be required.  These may include a teleview/video 
tape investigation of the sewer between MH-12 and MH-18, and where appropriate dye 
testing of remnant or existing storm and sewer drains within the excavation limits at the 
Site to confirm discharge locations.  Dye testing will be performed under NYCDEP 
protocol and direction of the agency.  
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Item 10 - Survey 
 
A New York State licensed land surveyor will survey the test pit locations and elevations 
to ±0.01 foot.  Locations of key structures exposed in the test pits, including batter pile 
locations, will be surveyed or referenced to defined survey points.  All horizontal 
coordinates and vertical elevations will be referenced to the New York State Plane Eastern 
Zone of the North American Datum of 1983 and the North American Vertical Datum of 
1988, respectively.  The survey locations will be incorporated into the site-wide survey 
database. 
 
Additional surveys will be performed including: 

 
• A survey of the remnant foundations of the former warehouse that was on 

Parcel III.  

• Existing sheet pile bulkhead at the end of Huntington Street. 

• The area surrounding the gas tunnel shaft. 

• The area south of the 98 4th Street building between Parcel II and Bond Street. 

Item 11 - Cultural Resource Documentation and Evaluation Study 
 
A registered professional archaeologist will be engaged to perform an architectural and 
archaeological study of the potential cultural resources located within the project site including, 
but not limited to, the bulkhead along the Gowanus Canal during explorations performed for 
Item 2.  The crib-constructed bulkhead is considered architecturally significant by SHPO as a 
contributing element within the State/National Register of Historic Places-Eligible Gowanus 
Canal Historic District.  A separate work plan addressing the cultural resource documentation 
and evaluation will be prepared and submitted to the NYSDEC. 
 
Item 12 - Data Evaluation for Remedial Design and Pilot Test Program Report 
 
After the field and laboratory components of the pilot test program are complete, a Pilot Test 
Program Report will be prepared summarizing the pilot test program findings.  We will evaluate 
the data obtained during the pilot test program and incorporate our findings into the remedial 
design for the Site.  The report will be provided to the NYSDEC. 
 
Item 13 - Management Plans 
 
A number of site management plans will be required during the pilot test program; the 
primary plans include: 

• Health and Safety Plan (HASP) 
• Community Air Monitoring Plan (CAMP), including vapor/odor/dust mitigation 

and reporting 
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• Waste Management Plan; handling and disposal (soil and water), equipment 
decontamination and record keeping  

• Spill Prevention and Contingency Plan; primarily for the Area 2 and CGTP-203 
work. 

• Security Plan 
• Other plans/documents as requires by stakeholder agencies noted in Item 1. 

HASP - A NYSDEC-approved HASP has been developed for previous investigations at 
the site.  This HASP will be used as the basis of the pilot test HASP, which will be 
modified as appropriate in conjunction with the selected contractor for the program to 
address the specific work activities.  The HASP will be submitted to NYSDEC for final 
approval prior to implementation of the field work. 
 
CAMP - Air monitoring will be performed during intrusive pilot test program activities in 
general accordance with the New York State Department of Health (NYSDOH) Generic 
CAMP.  The NYSDEP-approved CAMP for the Parcel III warehouse slab demolition will 
be used as the basis of the pilot test CAMP, which will be modified as appropriate in 
conjunction with the selected contractor to address the specific work activities.  The 
CAMP will also address vapor, odor and dust mitigative and reporting requirements.  The 
CAMP will be submitted to NYSDEC for final approval prior to implementation of the 
field work. 
 

Waste Management Plan - The objective of the Waste Management Plan at the Site is to 
provide the Contractor guidelines for managing each waste stream.  The Contractor will 
dispose of all waste materials generated as a result of the pilot test work in accordance 
with all applicable laws and regulations at a National Grid-approved disposal facility.  It is 
anticipated that this will represent a small volume of material; removed piles and related 
timber, a limited amount of soil that is not returned to test pits, concrete rubble that is not 
appropriate for reuse as backfill during this or future remediation, jetting and drilling 
fluids and IDW.  A Waste Management Plan will be developed in conjunction with the 
selected contractor and submitted to NYSDEC for final approval prior to implementation 
of the field work.  The plan will address: 
 

• Staging of waste and decontamination facilities. 
• Waste streams disposition; segregation of contaminate and non-contaminated soil, 

rubble, timber, jetting/drilling fluids, IDW and selection of appropriate disposal 
facilities. 

• Disposal characterization analyses; development of treatment/disposal facility 
generator profile for disposal of wastes. 

• Material shipping procedures; truck permitting, staging, cleaning and inspection, 
traffic plan. 

• Disposal record keeping; manifests, bill-of-ladings, weight tickets, certificates of 
treatment/destruction and signature requirements. 
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Spill Prevention and Contingency Plan - The elements of primary concern are those 
related to excavations and other intrusive activities along the canal bulkhead where there 
is a greater potential for release of DNAPL, primarily for the Area 2 and CGTP-203.  
Health and safety requirements will be evaluated and an operational and emergency 
response protocol developed with regard to potential discharges.  The plan will address the 
potential discharge of MGP-related solids and liquids to the canal and proactive and 
mitigative means of addressing the potential release.  The contractor will be required to 
maintain on-site control, collection and vapor/odor suppression equipment.  In addition an 
independent emergency response contractor will be on standby landside and waterside to 
address any release that is not in the contract’s control.  A detailed Spill Prevention and 
Contingency Plan will be developed in conjunction with the selected contractor taking into 
consideration the final means and methods developed in implementing the work.  The plan 
will be submitted to NYSDEC for final approval prior to implementation of the field 
work. 
 
Security Plan - The objectives of the Security Plan is to prevent the vandalism/destruction 
of construction and equipment and to minimize health and safety concerns for the 
surrounding residential neighborhood.   
 

1. Perimeter Security - The selected contractor will erect a temporary fence around 
the perimeter of the work areas that may be trafficked by other on-site personnel 
for items requiring more than a workday to complete.  This would specifically 
include the CGTP-203 work and other Parcels I and II work, as appropriate.  At a 
minimum, this will consist of temporary construction fencing and barriers 
surrounding all work areas to include waste handling equipment, storage areas, 
excavation areas, and construction equipment.  The fence will be secured at the 
end of each workday. 
 

2. Equipment Security - All vehicles and/or equipment left in the work area will be 
secured at the end of each workday.  In addition, vehicles and equipment will 
remain in a secured location overnight or during non-workdays.  No vehicles or 
equipment may be left overnight in an unsecured location.  It is the responsibility 
of the selected contractor to ensure that all non-essential equipment is de-energized 
when left on site and not in use to prevent electrical/fire/explosive hazards.  No 
equipment will run overnight and/or on non-working days. 
 

3. Overnight Security - Overnight security measures will be provided by the 
contractor, as considered appropriate. 
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Schedule 
 
The pilot test program will commence upon approval of the program by the NYSDEC and 
stakeholder agencies.  It is expected that contractor selection and field mobilization will 
require approximately 2 months and is contingent on having clear access to the Parcels II 
and III bulkheads and the adjoining property at 98 4th Street, and clearance from the 
appropriate agencies.  Of primary concern is clear access to the Ferrara Concrete Facility 
on Parcel II.  Therefore, the field program could potentially begin early in Q3 2011.  Field 
activities will last about 6 weeks.  The laboratory testing associated with the program will 
take 4 months to complete and is targeted for completion in Q4 2011.  A draft report 
would be generated approximately 1 month after field work is complete with finalization 
of the report upon completion of the laboratory testing.  However, data gathered during the 
program will be used in the final remedial design efforts as it becomes available. 
 
If you have any questions or comments please contact me at your convenience at 
718-963-5412 or at Andrew.Prophete@us.ngrid.com. 
 
Sincerely, 
 

 
   for 
Andrew Prophet 
Project Manager 
 

ec:   
G. Cross (NYSDEC) 
T. Bell (National Grid) 
C. Willard (National Grid) 
S. DiBartolo (GEI) 
M. Levinson (GEI) 
L. Liebs (GEI) 
D. Shields (GEI) 
D. Terry (GEI) 
M. Zukauskas (GEI) 
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