
 
 
 
 
April 14, 2008 
 
Mr. Edward Hampston, PE 
New York State Department of Environmental Conservation 
Division of Environmental Remediation 
Remedial Bureau D – 12th Floor 
625 Broadway   
Albany, NY 12233-7013 
 

Re: Former Paragon Oil Terminal 
      Texaco Facility #304209 
      Greenpoint Section 
      Brooklyn, New York  
      Phase II Recovery System Conceptual Design 
 
Dear Mr. Hampston: 
 
Science Applications International Corporation (SAIC), on behalf of Texaco, Inc. (Texaco), 
respectfully submits to the New York State Department of Environmental Conservation (NYSDEC) 
this conceptual Phase II recovery system design for the above-referenced facility.  The primary 
objective of the Phase II system is to intercept mobile phase-separated hydrocarbons (PSH) as 
they travel from a source upgradient of the bulkhead and aggressively recover the PSH before 
they seep into Newtown Creek.   
 
This report represents attainment of the milestone for April 14, 2008, for the submission of a Phase II 
recovery system conceptual design in accordance with Order on Consent no. D2-1111-01-05 
between Texaco, Inc. and NYSDEC.  This report provides information on three of the following 
topics:  
 

• The conceptual design for the proposed Phase II recovery system upgrades. 
• An overview of the planned vapor extraction (VE) pilot test program for enhanced PSH 

recovery in the vapor phase. 
• The status of ongoing activities completed and planned at the 100-120 Apollo Street site.  

A site vicinity map is presented as Figure 1.   
 

PHASE II RECOVERY SYSTEM CONCEPTUAL DESIGN 
 

The Phase I recovery system consists of two components.  The first component is a grout wall 
constructed to impede the migration of PSH through the bulkhead.  The second component is a 
total fluids extraction system constructed behind the grout wall that provides full-time automated 
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recovery of PSH and groundwater as they accumulate immediately behind the grout wall in the 
area of the seep.   
 
The Phase I recovery system was brought on-line September 14, 2007.  An overview of system 
operation and performance was presented to NYSDEC in the February 12, 2008, Phase I Total 
Fluids Recovery System Performance Evaluation Report.  The purpose of the Phase II upgrades 
is to increase the zone of capture in the upper bulkhead and to further depress the groundwater 
elevations landside in the seep area in order to more effectively mitigate the seep.  The proposed 
enhancements are a result of the knowledge gained during the initial operation of the Phase I 
recovery system and the observed PSH and groundwater flow dynamics in the recovery zone.    
 
Based on the NYSDEC milestone schedule, Phase II enhancements are not scheduled to be 
initiated in the field until July 2008. However, in order to more effectively mitigate the seep, 
selected Phase II enhancements were initiated during the first quarter of 2008 ahead of the 
regulatory schedule.  The proposed Phase II upgrades consist of the inclusion of additional 
recovery wells and the installation of additional treatment system components.  
 

Recovery Well Upgrades 
 
The initial Phase I system extracted both groundwater and PSH from the subsurface via six 
recovery wells: lower bulkhead wells MW-68R and MW-70R and upper bulkhead wells 
MW-73R, MW-74R, MW-75R, and PW-1R.  Groundwater and PSH are extracted from these 
wells using top-loading total fluid pneumatic pumps (QED AP4 auto pumps).  Phase I and II 
recovery wells are depicted in Figure 2.    
 
Based on data evaluations presented in the February 12, 2008, Phase I Evaluation Report, three 
additional wells–CMW-43, CMW-59, and PW-2R– were identified for inclusion in the recovery 
well network.  The purpose of the additional wells is to increase the zone of capture in the upper 
bulkhead and further depress the groundwater elevations landside in the seep area in order to more 
effectively mitigate the seep.   
 
In January 2008, a total fluids recovery pump was installed in CMW-59, and temporary 
above-grade piping was connected to the existing oil/water separator (OWS).  Recovery well 
CMW-59R was activated on January 9, 2008.  Excavation activities are currently taking place, 
and permanent below-grade recovery piping is being installed.  CMW-59R will enhance total 
fluids recovery in a portion of the upper bulkhead where only partial hydraulic control was 
affected by the initial six-well Phase I recovery well network.     
 
On February 12, 2008, CMW-43, located on the Apollo Street property, was brought on-line 
with a total fluids recovery pump.  CMW-43R is located outside the original treatment area for 
the Phase I recovery system and is beyond the current western end of the grout wall.  The 
groundwater and PSH recovered from this well are transferred to the existing OWS by way of an 
aboveground heat-traced insulated pipe.  A discussion of the ongoing remedial efforts at the 
Apollo Street property is included in the final section of this report.   
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On March 8, 2008, the recovery well PW-2R was installed on the Peerless upper bulkhead.  
PW-2R is constructed of six-inch-diameter wire-wrapped screen to maximize fluid recovery.  A 
total fluids recovery pump and below-grade recovery piping are currently being installed to 
connect PW-2R to the recovery system.  This well will provide additional capture of PSH 
landside and immediately behind the boom divider of compartments C3 and C4 of the boom 
system.  Likewise, well CMW-59R will provide for additional PSH and groundwater capture 
immediately behind compartment C3 of the boom system, and CMW-43R will provide for PSH 
and groundwater capture landside of compartment C5 of the boom system.  A plan view of the 
containment and absorption boom system is presented as Figure 3.   
 

Total Fluids Treatment System Equipment Upgrades 
 
In addition to the expansion of the recovery well network, treatment system equipment upgrades 
are planned to increase system efficiency.  Currently, recovered fluids are transferred to an 
on-site treatment system where PSH is separated from groundwater using an OWS.  The 
equipment upgrade is focused on maintaining the efficiency of the OWS as additional recovery 
wells are brought on-line.  The formation of emulsion on the surface of the PSH in the OWS has 
required an increased manual level of effort to maintain OWS performance.  
 
Several approaches have been employed to control the emulsion.  A chemical flocculent 
(Redux E50) metered into the OWS was brought on-line on September 26, 2007.  The flocculent 
injected at a rate of 1 to 7 gallons per day (gpd), has been partly effective in minimizing the 
formation of the emulsion.  A biocide was metered into the system at a rate of 1 to 5 gpd from 
February 26 to March 24, 2008.  However, the biocide had minimal impact on minimizing the 
formation of the emulsion, and its use has been discontinued.  SAIC is currently evaluating the 
installation of an additional treatment system component to address the emulsion.  The proposed 
treatment system upgrade shall consist of a pre-OWS fractionation tank.  The emulsion will be 
addressed in the fractionation tank using a chemical additive to break the emulsion.  SAIC is 
currently evaluating several pre-OWS holding vessels and chemical additives as potential 
Phase II treatment system upgrades.  An updated process flow schematic incorporating Phase II 
upgrades is presented as Figure 4. 
 

Design Basis and System Evaluation 
 
All Phase I and II recovery wells utilize top-loading total fluid extraction pumps to remove both 
groundwater and PSH.  Phase II pumps will be set in the wells with the inlets just below the 
static groundwater levels at low tide.  The pumps are sized to be capable of dewatering the wells 
while maintaining a constant groundwater depression in the vicinity of the wells.   
 
Treated effluent water is discharged under permit to the New York City Department of 
Environmental Protection (NYCDEP) at a discharge limit of 20 gallons per minute (gpm).  
Between system start-up on September 14, 2007, and February 29, 2008, treated effluent was 
discharged at an average rate of approximately 6 gpm.  Although flow rates for the nine Phase II 
wells are unlikely to approach the 20 gpm NYCDEP dewatering discharge limit, an increased 
limit will be pursued (30 gpm) during the dewatering permit renewal process.  An increased 



Mr. Edward Hampston, P.E.  April 14, 2008 

Science Applications International Corporation 

- 4 -

effluent discharge limit will ensure adequate dewatering capacity in the event of future additions 
to the recovery well network.  
 

VAPOR EXTRACTION PILOT TEST 
 
In addition to fluid phase extraction within the bulkhead area, Texaco intends to evaluate the 
potential for PSH mass removal in the vapor phase.  A planned VE pilot test program will 
determine the feasibility of using VE to remove residual PSH saturation from the dewatered zone 
in the shallow soils associated with the operating total fluids extraction wells.  Residual PSH 
saturation is not recoverable using a total fluids recovery approach but can generate a sheen on 
the creek if groundwater were to contact the residual phase and migrate into the creek.  The VE 
pilot test program will determine the feasibility of the technology and also generate the 
operational parameters needed to design a VE system.   
  
The PSH in the bulkhead area has been determined to be partially refined and primarily (70 to 80 
percent) in the naphtha and gasoline range.   
 
The site stratigraphy is comprised primarily of heterogeneous urban fill material.  The sand and 
gravel-based soil textures in the dewatered zone are conducive to vacuum-induced vapor 
movement.  The depth to groundwater under static conditions is 6 to 12 feet below ground 
surface (bgs) on the upper bulkhead and 7 to 10 feet bgs on the lower bulkhead during high and 
low tide, respectively.  The pilot test area is covered in asphalt pavement.   
 
This pilot test program will be conducted while the total fluids recovery system is operating.  
The pilot test program will be performed on wells MW-68R, MW-70R, MW-73R, MW-74R, 
MW-75R, and PW-1R.   
   
The first part of the program involves completing a short-term three-hour step-test on each well.  
Each pilot test will consist of three vacuum steps applied to the wellhead.  The steps will be used 
to determine the efficiency of vapor extraction at each recovery well at each applied vacuum.  
Each step will run for a period of one hour each.  Pilot study data collection will include vacuum 
measurements from each vapor point and extraction well, along with photoionization detector 
(PID) readings and air flow from the test well.  Data readings will be collected every 15 minutes 
during each step.  Existing monitoring points will be utilized to measure the induced subsurface 
vacuum in the vicinity of the extraction well.  
 
The vacuum fittings will fit over the existing fluid recovery piping and form an airtight seal.  
These fittings will include a sample port and a valve for measuring induced vacuum.  In addition, 
airtight fittings will be used to turn existing groundwater monitoring points into vacuum 
monitoring points.  These fittings will include valves for testing induced vacuum. 
 
Following completion of the step-tests, the resulting data will be interpreted to calculate PSH 
mass removal rates in the vapor phase; then the second part of the pilot test program will begin.  
Three 24-hour extraction tests will be run on recovery wells following the determination of 
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optimal mass removal.  After completion of the step-tests, 2 of the 4 wells along the bulkhead 
(MW-68R, MW-70R, MW-73R, and PW-1R) will be chosen for 24-hour extraction tests.  A 
third 24-hour test will be performed on MW-74R, which is generally the highest yielding well 
for PSH in the fluid phase.  Data collected during both the step-tests and 24-hour extraction tests 
will be used to determine PSH vapor mass removal and efficiency of a VE system in treating 
volatile hydrocarbons in the bulkhead area.   
   
Air samples will be collected at the beginning and concluding step of each VE test.  Extracted 
vapor samples will be collected to determine mass removal rate of vapor phase PSH.  Vacuum 
will be generated using a combined internal combustion engine (ICE) system that simultaneously 
generates the negative air-gradient while treating the extracted vapors.  Alternatively, an 
explosion-proof blower unit with an oxidizer unit to treat the off-gas may be used. 
 
ICE systems can be used to perform VE by extracting the oxygen required for combustion from 
the vapor extraction well, generating the required vacuum.  This technology utilizes high volatile 
organic compund (VOC) concentrations as the fuel source for continued combustion.  In effect, 
the ICE uses VOCs as the fuel source for continued remediation and, in doing so, burns up to 
98 percent of any contaminants in the extracted air.  

 
SAIC, on behalf of Texaco, will initiate all permits required for this work, including state air 
discharge permit (or request for determination) and/or other related permits in conjunction with 
Texaco review and approval.  Air samples will be collected during the first and third step at each 
step per well and at the conclusion of each 24-hour test.  Samples will be analyzed for the full 
hydrocarbon range (C1-C18); permanent gases (methane, oxygen, nitrogen, carbon dioxide, and 
carbon monoxide); BTEX (benzene, toluene, ethylbenzene, m&p-xylene, and o-xylene); MTBE 
(methyl tertiary-butyl ether), and total petroleum hydrocarbons (TPH). 
 
SAIC, on behalf of Texaco, will provide a report summarizing the results of the VE pilot test.  
The report will provide a recommendation on the technical feasibility of the approach and, if 
appropriate, design parameters, and considerations for full-scale implementation.   
 

100-120 APOLLO STREET PROPERTY 
 

The Phase I system was designed to mitigate the seep on the former Paragon site.  The Apollo Street 
site is adjacent to and directly west of the former Paragon site. Texaco neither owned nor 
maintained operations on the Apollo Street property.  
 
Mitigation of the seep on the Apollo Street property will be addressed through a combination of 
Phase II upgrades by Texaco and a remedial options assessment to be completed by Texaco in 
conjunction with ExxonMobil.  The remedial options assessment report is due to NYSDEC on 
July 11, 2008.  The Phase II upgrade for this property is bringing recovery well CMW-43R on-line.  
The options assessment has been initiated, and a summary of the Apollo Street bulkhead evaluation 
is presented below.   
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The bulkhead on the Apollo Street site is an older bulkhead constructed from wood and concrete.  
In contrast, the bulkhead on the Peerless Property was constructed in 2002 and is made from 
steel sheets.  In addition, the bulkhead on the Apollo Street site is undercut by design, with the 
undercut visible at very low tide from the creek.  This condition increases the complexity of 
mitigating the seep on this property. 
 

Apollo Street Property Diver Assessment 
 
SAIC and Texaco initiated an initial construction and engineering evaluation of the Apollo Street 
bulkhead in February 2008 with the use of underwater divers.  A structural assessment of the 
bulkhead is currently being completed. This initial structural evaluation is required prior to 
identifying a selected remedy which cannot infringe upon the structural integrity of the bulkhead.  
The following narrative presents a preliminary overview of the field activities completed on February 
19-20, 2008.  This information was detailed in an e-mail to Mr. Ed Hampston on Friday, March 14, 
2008.    
 
Tuesday February 19, 2008 
Two divers and a project foreman from Pile Test, Inc. (Pile Test) and Mueser Rutledge 
Consulting Engineers (MRCE) mobilized to the site to commence the two-day phase of work.  
The work was scheduled to coincide with the projected extreme tides associated with a lunar 
eclipse. Tuesday’s activities included a pre-job safety meeting and preparations for the diving 
activities to occur on Wednesday, February 20, 2008.  The first priority was to “station” the 
subject area.  Using a graduated tape, Pile Test measured and painted marks every 10 feet along 
the 780-foot subject area.  This area included the Peerless bulkhead, but the primary focus was 
the Apollo Street bulkhead.  The stationed subject area extended from 10 feet east of the eastern 
grout wall extent (Station 0) on the Peerless Importers property to the junction of the BP property 
beyond the Apollo Street property and the northern terminus of Apollo Street (Station 780).  Pile 
Test then measured the depth to mud line at each station to create a mudline topographic profile. 
 
Wednesday February 20, 2008 
Pile Test performed two dives on Wednesday, February 20, 2008.  The first dive was completed 
during morning hours under high tide conditions.  The focus of the first dive was to evaluate the 
sheet piling bulkhead installed at the Peerless facility.  Pile Test visually inspected each of the 
bulkhead interlocks for integrity, and no structural issues or damages to the bulkhead were 
noted.  Using a marine epoxy, Pile Test sealed portions of two bulkhead interlocks through 
which SAIC had previously observed periodic sheens on the creek surface.  One seam fronted 
compartment C3 and the second seam fronted compartment C4.  The bulkhead interlocks were 
sealed from the level of the high tide water surface to below the low tide water level. 
 
The second dive commenced during the afternoon of February 20 to coincide with the extreme 
low tide.  Pile Test began the inspection at the westernmost station (at the junction of Apollo 
Street and the BP terminal) and inspected east toward the junction of the Peerless and the Apollo 
Street property.  Two distinct bulkhead construction types were noted in this area.  All but the 
easternmost 80 feet of this portion of the Apollo Street bulkhead consists of a timber relieving 
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platform (timber decking) situated atop a series of 12-inch by 12-inch timber “headers,” which in 
turn rest atop bents of timber pilings.   
 
At lowest tide, approximately two to three feet of space was exposed beneath the timber 
relieving platform.  Under these conditions, the diver could assess the exposed area beneath the 
relieving platform.  The exposed area within this section ranged from approximately 5 to 35 feet 
from the creek side edge of the bulkhead inland.  As such, in certain areas, the diver noted 
exposures that extend from the bulkhead to beneath the Apollo Street building.  
 
A timber crib platform bulkhead extends from the western edge of the steel Peerless bulkhead 
westward approximately 80 feet.  In most of this area, horizontal timbers were noted extending 
from above the waterline to the mud line.  In this area of intact timber cribbing, the diver had no 
method to assess the foundation inland of the horizontal timbers.  At the western edge of the 
timber crib bulkhead, an exposed area was noted beneath the concrete gravity wall structure 
where horizontal timbers were absent.  In this area, the diver noted exposures extending inland 
from the bulkhead and abundant concrete breakdown and debris.  This “corner” of the timber 
crib bulkhead could have been damaged by a barge or boat impact. 
 
Based on visual observations documented on February 20, 2008, petroleum seepage was noted 
emanating through the timber crib bulkhead at the Apollo Street property into Newtown Creek.  
Seepage was observed and is believed to flow through at least three distinct areas of the timber 
cribbing: (1) from rectangular wooden breaches within the horizontal timbers (potential historic 
joints between crib sections); (2) from the junction between the horizontal timbers and the 
overlying concrete gravity wall; and (3) from cracks within the concrete gravity wall.  
Photographs and videos were taken of these seepage points.   
 
Sheens were observed throughout the boomed areas surrounding both the timber crib 
(compartment C5) and relieving platform bulkheads, but the majority of the sheening and thin 
films of petroleum product were noted fronting the timber crib bulkhead.  Photographs of the 
Apollo Street bulkhead are included as Attachment A. 
 

Total Fluids Recovery 
 
As described in Recovery Well Upgrades section of this report, CMW-43, located on the Apollo 
Street property, was brought on-line with a total fluids recovery pump on February 12, 2008.  The 
conversion of this existing monitoring well to a recovery well represents the first well on the 
Apollo Street property that will operate as a recovery well.  The groundwater and PSH recovered 
from this well are transferred to the existing OWS by way of an aboveground heat-traced insulated 
pipe.   
 
CMW-43R is currently located outside the original treatment area for the Phase I recovery system 
and is located beyond the current western end of the grout wall.  Data generated from the 
performance of this well will be used to evaluate remedial options for mitigating the seep on the 
Apollo Street property.  Depending on the findings of the remedial options assessment, additional 
recovery points may be installed, as deemed necessary, to expedite the stoppage of the seep.  
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If you have any questions concerning the information presented in this report please do not 
hesitate to contact either Mr. Pete Cagnetta at 717-901-8841 or Ms. Gesele Harris of Texaco at 
770-984-4190. 
 
Sincerely, 
 
SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
 
 

 
Peter J. Cagnetta, CPSSc 
Project Manager/Soil Scientist 
 
cc: Gesele Harris (Texaco) 
 Neil Fletcher, Esq. (Texaco) 
 Stan Luckoski (Texaco) 
 Jerry Ross, Esq. (PWS&P) 
 Sal Geneva (Peerless Importers) 
 Steve Russo, Esq. (SPR) 
 Steve Malinowski (CA Rich) 
 Justin Kennedy (ROUX Assoc.) 
 Steve Trifiletti (ExxonMobil) 

Alan Michaels, Esq. (NYSDEC) 
Joe White (NYSDEC) 
Kevin Lumpe (Steel Equities) 

 Elizabeth Harvey (Brooklyn Public Library) 
 

 


