 SEQ CHAPTER \h \r 1U.S. Environmental Protection Agency
OPA90 Removal Project Plan
I. HEADING

Date:

March 8, 2007


From:

Gary Lipson, On-Scene Coordinator




U.S. EPA, Region I


To:

Lieutenant Commander William D. Adkins, U.S. Coast Guard




National Pollution Funds Center


Subject:
Oil Removal Project Plan

Hull Dye and Print Works Facility (a.k.a. Roosevelt Drive, Derby Oil, or Everready McCallum), Derby, CT

II. BACKGROUND

FPN:



014504


ERNS/CERCLIS No.:

L41695


Response Authority:

OPA


State Notification:

CT DEP notified EPA


State OSLTF Opened:

August 25, 1994


Mobilization Date:

August 25, 1994


Current Project Ceiling:
$6,747,800

Demobilization Date:

TBD


Completion Date:

TBD



Incident Category:

Activities at this site are pursuant to Section 311(c) Federal Water Pollution Control Act (FWPCA), as amended by the Oil Pollution Act of 1990 (OPA), Public Law 101-380, in accordance with the National Contingency Plan (NCP).

III. SITE INFORMATION and CONDITIONS

A.  Site Description and Physical Location
On August 25, 1994, U.S. EPA received a call from the Connecticut Department of Environmental Protection (DEP), requesting access to the Oil Spill Liability Trust Fund (OSLTF), in order to conduct removal actions to prevent the continuing discharge of No.6 fuel oil to the Housatonic River.  The location of the discharge was the former Hull Dye and Print Works facility (the Site) located at 140 Roosevelt Avenue in Derby, Connecticut.  The No.6 fuel oil was observed bubbling up from sediments and rising to the surface in discreet masses, and subsequently spreading out on the surface of the river.

The Site, which is still ongoing, is located on the east bank of the Housatonic River.  Response operations on-site have been complicated due to the regional topography and because the river is tidally influenced in that area.  In addition, upstream power generating facilities release water from their dams periodically which also affects the high and low water marks as well as the groundwater in the vicinity of the site.  
Land use in the vicinity of the Site is primarily industrial.  The facility which is currently being utilized for warehouse space, also houses two electric producing turbines which are powered by outfall from a canal located just across Route 34 (east of the building).  Due to an increase of oil being released into the river when the turbines have operated in the past, these turbines are currently off-line at the request of the EPA and DEP.  The source of the No.6 oil, which continues to impact the Housatonic River, was an underground oil pipe which connected a 20,000-gallon underground storage tank (UST) to an on-site pumphouse.  Upon investigation, both the pipe and the 20,000 gallon UST were found to have been leaking for an unknown period of time. 

B.  Description of Threat
The discharge of No.6 fuel oil product from the Site was first discovered to be impacting the Housatonic River in July 1994.  According to a Subsurface Investigation, Soil Removal, and Containment System Report by Land Tech Remedial, Inc. dated November 1996, the oil was first observed bubbling up from sediments and rising to the surface in discreet masses, and then spreading out on the surface of the river.  An oil recovery system was constructed in the fall and winter of 1994 and consisted of an oil collection trench in conjunction with a recovery well.   A second oil recovery system was installed in 1999 over and adjacent to the source area and consisted of a y-shaped trench, five recovery wells, and a ground water treatment system.  Although the two systems are still operating and recovering subsurface oil, there is a continuing discharge of oil into the river which constitutes an imminent and substantial threat to a navigable waterway of the United States.  The particular stretch of the Housatonic River being impacted is heavily used for recreational purposes including fishing and boating. 

According to a fact sheet on No.6 fuel oil spills [http://response.restoration.noaa.gov/ oilaids/no_6.pdf], the National Oceanic and Atmospheric Administration’s (NOAA’s) Office of Response and Restoration identifies No.6 fuel oil as a dense, viscous oil produced by blending heavy residual oils with a lighter oil (often No.2 fuel oil) to meet specifications for viscosity and pour point.  When spilled on water, No.6 fuel usually spreads out into thick, dark colored slicks, which can contain large amounts of oil.  It is a persistent oil; only 5-10% is expected to evaporate within the first few hours of a spill.  Consequently, the oil can be carried hundreds of miles in the form of scattered tarballs by winds and currents.  The tarballs will vary in diameter from several meters to a few centimeters and may be very difficult to detect visually or with remote sensing techniques.  Natural degradation rates for heavy oils like No.6 fuel oil are very long; the oil may persist on beaches for months to years before it has been fully degraded.

Adverse effects of floating No.6 fuel oil are related primarily to coating of wildlife dwelling on the water surface, smothering of intertidal organisms, and long-term sediment contamination.  Though No.6 fuel oil is not expected to be as acutely toxic to water column organisms as lighter oils (such as No.2 fuel oil), direct mortality rates can be high for seabirds, waterfowl, and fur-bearing marine mammals, especially where populations are concentrated in small areas, such as during bird migratios or marine mammal haulouts.  Direct mortality rates are generally less for shorebirds because they rarely enter the water.  However, shorebirds that feed in intertidal habitats where oil strands and persists, are at a higher risk of sublethal effects from either contaminated or reduced prey populations.


C.  Previous Site Actions
When initially notified in 1994, the EPA On-Scene Coordinator (OSC) and the National Pollution Funds Center (NPFC) Case Officer prepared a Pollution Removal Funding Authorization (PRFA), which was issued to the DEP for costs associated with recovery of the oil (See § V., Estimated Project Cost Information).  

DEP hired American Environmental Technologies (AET) of Bethel, CT to initiate a site investigation and cleanup operations, which included the application of boom and absorbent materials to the spill area.  From August 27 to September 8, 1994, AET investigated a number of on-site oil tanks.  The on-site 20,000-gallon UST located just north of the Hull building was found to be in poor condition with numerous holes in the tank walls and floor.  Test borings conducted at 15 and 30 feet east of the UST revealed No.6 fuel oil contamination in sediments at approximately 20 to 25 feet below grade.  This depth approximately coincides with the depth of the bottom of the tank.  

Sampling of the river bottom in the area of the discharge indicated that river sediments were saturated with at thicknesses of up to 8 ft.  Augured samples on the riverbank indicated the presence of a large volume of oil floating on the groundwater.

To remediate sediment contamination, a coffer dam (concrete blocks and earth to a height of approximately 6 feet above grade) was constructed around the area of sediment contamination.  Oil soaked sediments were excavated and shipped off-site for disposal from September 6 to September 24, 1994.  Excavation of the sediments released a large quantity of oil which was collected using a vacuum truck.  An estimated 15,000 gallons of free product and 15,000 gallons of oil tied up in sediments were removed.

To prevent the continued release of oil to the river, an interceptor trench and recovery well were installed in November, 1994, to contain and collect additional oil discharges.  The system has been operating since its installation, but due to decreased production, it has been recently put on a timer to increase efficiency. Approximately 5,000 additional gallons of No.6 fuel oil have been recovered.

On August 20, 1999, DEP responded to a report of an oil sheen on the river at the Site which appeared to be emanating from the tailrace of the facility.  DEP and U.S. EPA initiated an investigation to attempt to better delineate the oil plume, and to develop a plan to prevent the discharge.  Several monitoring wells were installed and subsequent well data indicated that the oil is migrating under the facility (and under the tailrace) and also potentially around the building foundation, to the river.  It is possible that operation of the electricity-generating turbines has scoured out the bottom of the tailrace and the vibration of the turbines when operating further mobilized the subsurface oil, both facilitating the observed discharge.  For that reason, the turbines have been off-line since 1999.  

Based upon the information generated during the investigation, plans to construct an oil recovery system in the suspected source area were developed, and removal operations began on December 6, 1999.   A collection trench in a “Y” configuration was excavated and a series of five oil recovery wells were installed within the trench.  Deep pumps within each well were designed to depress the groundwater table, drawing the subsurface oil into the trench and the wells. The pumped groundwater was sent through a treatment system consisting of a frac tank, an oil water separator, bag filters, and carbon vessels, and subsequently discharged to the river.  A skimmer system was also installed within each well, which brought the oil up out of the well and then pumped into an above ground collection tank.  The system has yielded approximately 160,000 gallons of oil and oil/water mix to date.  The belt skimmers have also recently been put on timers to increase their operating efficiency.  Although this system has been working, it has not alleviated the flow of oil into the facility tailrace where it continues to impact the Housatonic River.  Absorbent and containment boom at the mouth of the tailrace have been continuously deployed and maintained since 1999, being changed out on a regular basis. 
Tasks that were conducted under the auspices of the DEP and their contractors under the PRFA include: regular site inspections; ongoing system maintenance; groundwater treatment and discharge; and periodic transportation and disposal of collected oil, spent carbon, and boom.  Due to the additional workload presented by some of the recommendations made by consulting engineers and in light of DEP’s regular workload, EPA and DEP agreed that EPA assume responsibility for oversite of any site work as of July 19, 2005.  EPA’s contractors have been performing regular maintenance work and updating the system since that time in order to obtain maximum efficiency and oil recovery. 


IV. RESPONSE INFORMATION

A.  Current Situation
In August, 1994, U.S. EPA received an OSLTF request from DEP in order to conduct removal actions to prevent the continuing discharge of No.6 fuel oil to the Housatonic River from the former Hull Dye and Print Works facility.  The U.S. EPA OSC opened Federal Project Number (FPN #) 014504, and with the NPFC Case Officer, prepared a PRFA which was issued to the DEP for costs associated with recovery of the oil.  

As previously described, two interceptor trenches and oil recovery systems have been installed to prevent the continued release of fuel oil to the river.  One was installed in 1994 (Derby-1) in response to the release, the other in 1999 (Derby-2) following the excavation and removal of the 500,000-gallon above-ground and 20,000-gallon underground storage tanks.  The 1994 system has had variable oil production.  It worked well for awhile after its construction, recovered a very small amount over the fall and winter of 2004/2005, picked up again, but has produced very little within the past few months.  The 1999 system was installed over and adjacent to the source area following a report of an oil sheen emanating from the tailrace of the facility and has been quite productive over the years.  Both recovery systems have been placed on timers to maximize system efficiency.

On March 28, 2006, DEP notified EPA of a significant discharge of oil from the facility that occurred early that morning.  Oil sheens on the river and staining of the shoreline was evident for at least one mile downstream of the facility.  After investigating the scene, it appeared that the canal up-gradient of the facility had released its contents (approximately 3 million gallons of water) through the facility and picked up an unknown quantity of oil prior to releasing into the Housatonic River.    It is still unclear however why the water in the canal was released.  EPA and its contractors worked on cleaning up the tailrace which included power washing the oil soaked rock and absorbing whatever free product was available with sorbent boom, pads, and snare. Additional sorbent boom was placed along the river bank for approximately one mile to absorb any oil that continued to leach out of the bank and containment boom was placed at appropriate downstream locations to contain any pockets of floating oil. 
The canal as described above dates back to the late 1800’s and has historically been feeding water to the facility to power electric producing turbines.  The turbines have been off-line for a number of years due to the ongoing oil issues, but the water has continued to leak from the canal and through the facility due to a compromised gate system.  Since the sudden water release from the canal appears to be the cause of the oil discharge and the continuous flow of water may be routinely picking up subsurface oil, a decision was made to cut off the flow from the canal to the turbines and eventually the tailrace.  In late May 2006, a subcontractor to EPA’s prime contractor mobilized to the site and began the installation of a temporary dam in the canal, upstream of the facility.  When the dam was in place, the down gradient section of the canal was allowed to drain and crews proceeded to seal up the pipes that have been draining the canal water through the facility.  Steel plates were fabricated and then bolted and welded to the flanges of two, 8’ diameter pipes.  Three other pipes/culverts that may have also allowed water to drain from the canal through the facility were either flanged or framed and filled with concrete.  When these activities were completed, the dam was removed and the canal allowed to re-fill.  
In October 2006, drilling operations were conducted inside the building footprint and on the tailrace side of the building to evaluate the extent and source of oil entering the tailrace.  Two of the three interior borings and the one exterior boring were finished into 2 inch wells.  The borings were logged and samples collected for TPH analysis.  Based on the difficulties encountered in the installation of the borings and the results of the TPH analysis, it was determined after the drilling that it was not feasible to turn the borings into recovery wells, but to maintain them as monitoring wells.  

One of the ongoing maintenance issues has been iron fouling of the carbon in the treatment vessels where the pumped groundwater is polished prior to discharge.  In December 2006, representatives from a company that specializes in chemical treatment of water visited the site to provide further recommendations to address the iron fouling issue.  Based on these recommendations, the frac tank was removed from the treatment train.  This removed a potential source of oxidation and the precipitation of iron.  Samples were also collected from throughout the system to identify where additional oxidation was occurring.  Since the oil water separator would now be receiving flow directly from the recovery wells, new coalescing units were installed for maximum efficiency.  The iron buildup within the vessels will be monitored to determine if chemical treatment will be necessary in the future.

Although the oil collection systems are still operating and continuing to collect subsurface oil, there is still a constant and substantial sheen in the tailrace.  This along with the historic data and data collected from the recently installed monitoring wells is an indication that oil has migrated under (and probably around) the structure and remains a threat to the Housatonic River.  The lengths of sorbent and containment boom that are constantly being monitored by the cleanup crews are what is presently keeping the oil in the tailrace and out of the river.  It was decided that a more efficient method would be to install an oil skimmer within the tailrace which would collect the majority of oil prior to it leaving the tailrace.  After conducting market research and meeting with a number of vendors, a tube type skimmer was decided upon, and Shaw began constructing a pad for the skimmer in December 2006.  The pad will support the skimmer, when procured, above the race, allowing the tube to snake through the surface oil and pull it up into a collection vessel.  
As discussed, there remains a constant sheen in the tail race.  The oil that is leaching out of the subsurface causing the sheen is not under the influence of either of the recovery systems.  The tailrace therefore is serving as the collection point in a passive drainage system.  The skimmer, when installed, will work to collect the oil that is draining into the race, but as a whole, it remains a passive system.  Since it is unknown how much oil remains in the ground, the oil collection will need to continue for an unknown period of time.  It is imperative that measures need to be taken to adapt the cleanup methodology from passive collection to an aggressive approach that will shorten that unknown time period and eventually eliminate the ongoing threat to the Housatonic River.  This will be further discussed in the following Proposed Actions section of this document.  The first step in this process is to physically cut the tailrace off from the river which will: 1) create a smaller manageable space for collecting the oil that is continuously leaching into the race, and 2) allow the tailrace to be dewatered to examine the inner walls for oil seepage and allow for additional construction.  In February 2007, construction of a temporary dam that will separate the race from the river began.  When completed, it will consist of large sandbags, polyethylene liners, and rip-rap and will be keyed into the surrounding banks to keep infiltration of the river water into the tailrace to a minimum. 
B. Proposed Actions
Since the US EPA closed out the PRFA with the state of Connecticut in the summer of 1995, EPA’s prime contractor, Shaw Environment and Infrastructure, and their subcontractors have, at a minimum, been on-site on a weekly basis.  They have been performing regular maintenance on the existing oil recovery systems and continuously looking for ways to maximize efficiency.  They have also continued to dispose of recovered oil, contaminated boom, and spent carbon.   These operational, maintenance and disposal tasks will continue until such time as the existing systems are no longer recovering a quantifiable amount of oil.
The tube type oil skimmer will soon be procured and installed over the tailrace to collect the floating oil which is leaching into the race on a daily basis. 

Due to the complexities of the site and the unknown effect that some of the proposed actions will have, the upcoming work is presented in a phased approach. 

Phase 1:

Construction of a dam that will separate the raceway from the river has begun.  When this is completed by early spring, 2007, the tailrace can then be dewatered and the inner walls cleaned and examined for oil seepage.  This is a key step as the tailrace has not been dewatered since the EPA has been active at this site and therefore, the walls have not been closely looked at to determine where and how much oil is seeping through the cracks and voids.  One immediate step at this point may be to facilitate oil drainage by opening up some of the cracks and voids by drilling into the walls.  Issues which complicate this activity include 1) safety in working within the race, 2) the ability to get the appropriate drilling equipment into the race, and 3) long term viability of this approach as it is simply draining the immediate pooling of oil behind the walls.  Other advantages of the dam and subsequent dewatering will allow for the construction of an inner removable gate which by taking advantage of the narrow raceway walls, would make future work within the tailrace easier, further constrict the oil collection area, and allow for the eventual dismantling of the dam.  In addition, EPA has been in contact with the owners of two power generating units located in the Hull Dye building.  At the request of EPA and DEP, the turbines had been taken off line a number of years previous as their operation appeared to be exacerbating the release of oil to the river.  The company is still interested in bringing the turbines back on line and is very much looking forward to the dam construction and dewatering which will allow them to examine the inner tailrace walls and floor.  Their preliminary thoughts are that an impervious sleeve can be installed within the tailrace which will isolate the flow of water necessary for electrical generation from the oil leaching into the race.  The EPA has stated to the owners that any engineering plans being developed must include an oil collection system that EPA will be able to tie into the existing treatment system.   

Phase 2:

There are currently the two existing oil collection systems, Derby 1 & 2, which are operating and, in particular Derby-2, extracting oil on a daily basis from the subsurface.  As previously discussed however, oil has slowly migrated under and around the facility from the source area and is continuously leaching into the tailrace and presenting a continuing threat to the Housatonic River.  The tailrace can be considered a passive collection point as there is nothing driving the flow of oil to the tailrace and therefore may continue to leach for many years.  Data collected during recently installed vertical borings has shown that it is not feasible to install any additional recovery wells due to the complexities of drilling within the building footprint and the relative immobility of the subsurface oil.  

After examining a number of options for future oil recovery, it is apparent that a more aggressive approach is necessary, one that will facilitate the flow of oil out of the ground and allow for more efficient retrieval.  EPA is looking into the installation of a number of horizontal wells, extending from the source area, through the plume, and to a collection point where the oil can be recovered.  It is assumed at this point that oil extraction via the horizontal wells will be enhanced with steam injection which will be a factor in any initial design criteria.  Prior to any drilling however, subsurface exploratory investigations are necessary to determine the feasibility of horizontal well installation, followed up by design specifications.  If the owners of the power generating turbines wish to proceed with installing a system where the turbines can be brought back on line, the Agency and the owners will coordinate the engineering/design specifications.  

The eventual goal of EPA with regard to this site is to end the ongoing threat to the Housatonic River.  EPA realizes however that it cannot maintain the oil collection systems indefinitely and at some point wishes to transfer site control to a state or local entity.  Preliminary discussions have been initiated with the State re future operation and maintenance (O & M), and will be pursued in more detail in the near future.  The Agency believes that it must first get to a point via a more aggressive approach where the majority of oil capable of migrating towards and into the river has been retrieved and the remaining tasks involve simple O & M with minimal oil collection and disposal.
C.       Enforcement
 SEQ CHAPTER \h \r 1An investigation of the source and scope of the threat to the Housatonic River due to the subsurface discharge of No.6 fuel oil at the Site revealed the source to be a 20,000-gallon underground day tank which was used in conjunction with a 500,000-gallon above-ground storage tank.  Neither of these tanks were in use at the time of discovery.

During the initial response, the OSC issued a Notification of Federal Interest to the owner of the property from which the oil was discharging to the river.  The OSC subsequently offered the potentially responsible party the opportunity to take over the clean-up operation.  The property owner chose not to participate in the cleanup.
 

V. ESTIMATED PROJECT COST INFORMATION  
The current FPN ceiling will support the ongoing construction of the dam as well as minimal upcoming O & M on the existing recovery systems.  All additional and upcoming work at this site will require an increase in the FPN ceiling.  See section V.B. below for an estimate of upcoming needs.

A.  Estimated Project Costs Incurred to Date
Since the FPN was issued in 1994 and EPA entered into a PRFA with the CT DEP, the ceilings have subsequently been raised due to the continuing threat to the Housatonic River.


Ceiling
Total to Date
Remaining

Extramural
            CT DEP PRFA     
$5,000,000
         $5,000,000                    $0

            REAC
 85,000
                50,000             35,000

            START                                                     71,400
                53,000             18,400 


            Contingency                                             10,000

                         0             10,000     

ERRS
     1,475,000
    1,250,000           225,000
            Intramural
            EPA
106,400
                95,000             11,400
           CURRENT
           FPN #014504 TOTAL                       $6,747,800
        $6,448,000         $299,800
B.  Estimated Future Project Costs 


For the purposes of estimating future costs at this site, EPA assumes that beyond the subsurface exploratory/design work and the installation of the horizontal wells complete with steam enhancement, a five year period will be necessary to recover the oil and continue to perform O & M on the existing recovery systems.
EPA:          $20,000/yr x 5 yrs =  $100,000
START :    $25,000/yr x 5 yrs =  $125,000
                                                     $225,000

ERRS: 

  Existing systems (routine O &M) : $100,000/yr x 5 yrs =                                $500,000

  Existing systems (updating, retrofitting, disposal): $100,000/yr x 5 yrs =        $500,000

  Horizontal wells (exploratory/design inc.):                                                          $50,000

  Horizontal wells (installation inc. steam generation plant):                               $650,000

  Horizontal wells (oil recovery system):                                                              $150,000

  Horizontal wells (routine O & M inc. steam generation): $25,000/yr x 5 yrs = $125,000 



                                   $1,975,000

Subtotal: $225,000 + $1,975,000 =          $2,200,000

Site Contingency:                                        $440,000
                                                                  $2,640,000

EPA indirect costs                                        $360,000
Proposed Total FPN ceiling increase :  $3,000,000

