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I. JURISDICTION AND GENERAL PROVISIONS

1. This Administrative Order (“Order”) is issued to the above-captioned Respondents by the
United States Environmental Protection Agency, Region 2 ("EPA") and requires Respondents to
undertake a Remedial Design (“RD”), including various pre-RD investigations and analyses, to
produce a set of biddable plans and specifications for the implementation of the remedy selected
in EPA’s September 27, 2013 Record of Decision (“ROD”) for the Gowanus Canal Superfund
Site (“Site™), other than the CSO controls and the cleanup and restoration of the former 1* Street
turning basin, which EPA expects to be conducted by New York City.

2. This Order is issued to Respondents by EPA pursuant to the authority vested in the
President of the United States under Section 106(a) of the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980, as amended ("CERCLA"), 42 U.S.C.

8 9606(a), and delegated to the Administrator of EPA on January 23, 1987, by Executive Order
No. 12580 (52 Federal Register 2926, January 29, 1987). This authority was further delegated to
the EPA Regional Administrators by EPA Delegation Nos. 14-14-A and 14-14-B and to the
Director of the Emergency and Remedial Response Division in Region 2 by Regional Delegation
R-1200, dated November 23, 2004.

3. EPA has notified the New York State Department of Environmental Conservation
(“NYSDEC?”) of this Order pursuant to Section 106(a) of CERCLA, 42 U.S.C. § 9606(a).

Il. PARTIES BOUND

4. This Order shall apply to and be binding upon Respondents and their directors, officials,
employees, agents, successors and assigns. No change in the status or control of Respondents
shall alter Respondents’ responsibilities under this Order. Respondents are jointly and severally
responsible for carrying out all Work required by this Order.

5. Until EPA notifies Respondents under Paragraph 94 that the Work has been completed,
Respondents shall provide a copy of this Order to any prospective purchaser or successor before
a controlling interest in Respondents’ assets or property rights are transferred to any successor.

[1l. DEFINITIONS

6. Unless otherwise expressly provided herein, terms used in this Order which are defined in
CERCLA or in regulations promulgated under CERCLA shall have the meaning assigned to
them in CERCLA or its implementing regulations. Whenever terms listed below are used in this
Order or in an attachment to this Order, the following definitions shall apply:

a. “CERCLA” shall mean the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended, 42 U.S.C. 88 9601-9675.



“Day” shall mean a calendar day. In computing any period of time under this
Order, where the last day would fall on a Saturday, Sunday or federal holiday, the
period shall run until the close of business of the next working day.

“Effective Date” shall be the date this Order goes into effect as provided in
Subsection T (Opportunity to Confer, Effective Date).

“EPA” shall mean the United States Environmental Protection Agency and any
successor departments or agencies of the United States.

“National Contingency Plan” or “NCP” shall mean the National Oil and
Hazardous Substances Pollution Contingency Plan promulgated pursuant to
Section 105 of CERCLA, 42 U.S.C. § 9605, and codified at 40 C.F.R. Part 300,
including any amendments thereto.

“NYSDEC” shall mean the New York State Department of Environmental
Conservation and any successor departments or agencies of the State.

“Order” shall mean this Administrative Order and all appendices attached hereto.
In the event of conflict between this Order and any appendix, this Order shall
control.

“Paragraph” shall mean a portion of this Order identified by an Arabic numeral.

“Performance Standards” shall mean the cleanup standards and Remedial Action
Objectives and other measures of achievement of the goals of the remedy set forth
in the ROD and Section Il of the Remedial Design Statement of Work (“RD
SOW?) attached hereto as Appendix A.

“Pre-Remedial Design Work Plan” or “Pre-RD Work Plan” shall mean the
document describing the preliminary fieldwork activities to be undertaken by
Respondents to gather the information necessary to fully develop the Remedial
Design. A draft Pre-RD Work Plan was prepared by Respondent Brooklyn Union
Gas Co. d/b/a National Grid New York (“National Grid”) pursuant to a January
24, 2014 Amendment to Administrative Order and Settlement Agreement, Index
Number CERCLA-02-2010-2009 (“National Grid Amended Settlement
Agreement”), attached hereto as Appendix B, and which, following approval by
EPA, shall be incorporated into and made an enforceable part of this Order, as
well as any amendments thereto.

“Record of Decision” or “ROD” shall mean the EPA Record of Decision relating
to the Site signed on September 27, 2013 by the Director of the Emergency
Remedial Response Division, EPA Region 2, including all attachments thereto,
attached hereto as Appendix C.



“Remedial Design” or “RD” shall mean those activities to be undertaken by
Respondents to develop the final plans and specifications for the Remedial Action
pursuant to the Remedial Design Work Plan.

“Remedial Design Statement of Work” or “RD SOW?” shall mean the Statement
of Work attached hereto as Appendix A.

“Remedial Design Work Plan” or “RD Work Plan” shall mean the document
developed by Respondent National Grid pursuant to the National Grid Amended
Settlement Agreement, a draft of which is attached hereto as Appendix D and
which, following approval by EPA, shall be incorporated into and made an
enforceable part of this Order, as well as any amendments thereto.

“Respondents” shall mean:

Beam, Inc.
Beazer East, Inc.
Brink’s Inc.
National Grid
CBS Corp.
Citigroup, Inc.
Consolidated Edison Co. of New York, Inc.
Dun and Bradstreet Corp.
ExxonMobil Oil Corp.
10. Hauck Manufacturing Co.
11. Hess Corp.
12. Honeywell International Inc.
13. Kraft Foods Global, Inc.
14. MCIZ Corp. and affiliated entities:
a. Fifteen Second Avenue LLC
b. 36-2nd-J Corp.
c. 107 Sixth Street LLC
15. MRC Holdings, Inc.
16. National Grid
17. NL Industries, Inc.
18. Northville Industries Corp.
19. Patterson Fuel Oil Co., Inc.
20. Phillips 66 Co.
21. Puget Sound Commerce Center, Inc.
22. Rexam Beverage Can Co.
23. SPX Corp.
24. Stauffer Management Company, LLC
25. TDA Industries, Inc.
26. The Brooklyn Improvement Co.
27. The Union Oil Company of California
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28. Verizon New York Inc.

p. “Section” shall mean a portion of this Order identified by an upper-case Roman
numeral and includes one or more Paragraphs.

g. “Site” shall mean the Gowanus Canal Superfund Site, an approximately 100-foot
wide, 1.8-mile-long canal located in the New York City borough of Brooklyn,
Kings County, New York, and also includes any areas which are sources of
contamination to the Canal, areas where contamination has migrated from the
Canal, and/or suitable areas in very close proximity to the contamination which
are necessary for implementation of the Work. The Site is depicted generally on
the map attached as Appendix E.

r. “State” shall mean the State of New York.
S, “United States” shall mean the United States of America.
t. “Waste Material” shall mean (i) any “hazardous substance” under Section 101(14)

of CERCLA, 42 U.S.C. § 9601(14); (ii) any “pollutant or contaminant” under
Section 101(33) of CERCLA, 42 U.S.C. § 9601(33); and (iii) any “solid waste”
under Section 1004(27) of the Solid Waste Disposal Act, as amended, 42 U.S.C. §
6903(27).

u. "Work™ means all activities Respondents are required to perform pursuant to this
Order, except those required by Paragraph 69, below.

IV. FINDINGS OF FACT AND CONCLUSIONS OF LAW

7. Gowanus Canal (“Canal”) is a brackish, tidal arm of the New York—New Jersey Harbor
Estuary, extending for approximately 1.8 miles through Brooklyn, New York. The
approximately 100—foot-wide Canal runs southwest from Butler Street to Gowanus Bay and
Upper New York Bay. The adjacent waterfront is primarily commercial and industrial, currently
including concrete plants, warehouses and parking lots, and the Site is near several residential
neighborhoods.

8. In 1849, the State authorized construction of the Canal to open the area to barge traffic,
flush away sewage, receive storm water and fill the adjacent lowlands for development.

9. The Canal was constructed by bulkheading and dredging a tidal creek and wetland.
Additional fill was utilized to raise the grade of the surrounding land. The authorizing legislation
and the initial canal designs had recognized the likelihood that the Canal would be stagnant,
creating pollution problems. As a result, various flushing solutions were contemplated.
However, these were not implemented as part of its initial construction.



10. Following the construction of the Canal, infrastructure was added at various times,
including combined sanitary and storm sewers and direct discharge pipes, all of which deposited
into the Canal from the surrounding watershed, which is approximately 1,758 acres in size.

11.  After completion of construction in the 1860s, the Canal quickly became one of the
nation’s busiest industrial waterways, home to heavy industry including gas works (i.e.,
manufactured gas plants), coal yards, cement makers, soap makers, tanneries, paint and ink
factories, machine shops, chemical plants and oil refineries.

12.  Asaresult of decades of direct and indirect discharges of hazardous substances generated
by industrial and other activity, the Canal is a repository for untreated industrial wastes, raw
sewage, and runoff causing it to be one of New York’s most polluted waterways.

13.  The Canal was first declared a public nuisance in 1877 due to discharge of sanitary and
industrial waste, in combination with stagnant water conditions. Subsequent studies and
commissions have repeatedly examined methods of addressing the contamination. A series of
unsuccessful solutions were implemented between 1891 and 1904, including directing additional
sewage discharges to the Canal in order to improve flow.

14. A “Flushing Tunnel” began operating in 1911 as the next attempt to address the Canal’s
pollution problems. Designed to improve circulation and flush pollutants from the Canal, the
Flushing Tunnel consists of a one mile long, 12-foot diameter tunnel stretching from New York
Bay near Governors Island to the head of the Canal. Originally using a large ship propeller-type
pump system, it could pump water in either direction. It operated with mixed results until the
mid-1960s when it fell into disrepair.

15.  Periodic infrastructure improvements have gradually reduced direct and indirect
discharges to the Canal. The Owl’s Head Waste Water Treatment Works (“WWTW”) was
completed in 1952, serving portions of the Park Slope area. The Red Hook WWTW was
completed in 1987. The Second Avenue pump station was completed in 1990, eliminating the
last area of dry weather discharges along the Canal. However, Combined Sewer Overflow
(“CSO”) discharges continue to the present date at an estimated volume of 377 million gallons
per year. CSO discharges contain CERCLA hazardous substances from a range of sources,
including but not limited to household and industrial discharges to the sanitary sewers and
contaminated stormwater captured by storm drains.

16.  Throughout the period described in Paragraph 15, above, depending on location relative
to infrastructure improvements, facilities located directly adjacent to the Canal discharged
untreated industrial and sanitary waste directly into the Canal in both dry weather and wet
weather conditions due to the lack of infrastructure necessary to divert discharges from the Canal
to upgradient sewer lines that discharged into New York Harbor. During this era, facilities not
directly adjacent to the Canal but downgradient of main sewer lines also discharged untreated
industrial and sanitary waste indirectly into the Canal in both dry weather and wet weather
conditions. Facilities upgradient of the main sewer lines also discharged untreated industrial and
sanitary waste indirectly into the Canal in wet weather conditions.
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17.  Hazardous substances, pollutants and contaminants have entered and continue to enter the
Canal via several transport pathways or mechanisms, including spillage during product shipping
and handling, direct disposal or discharge, contaminated groundwater discharge, surface water
runoff, storm water discharge (including CSO events) and contaminated soil erosion.

18. Much of the heavy industrial activity along the Canal has ceased, although many upland
areas adjacent to the Canal remain zoned as manufacturing districts. Land uses along and near
certain portions of the Canal are in the process of transitioning from heavy industrial to light
industrial, commercial, and residential uses. The Canal is currently used by some for
recreational purposes such as boating, diving, and catching fish for consumption. The Canal and
New York City harbor are subject to New York State fishing advisories for various ingestion
risks, including polychlorinated biphenyls (“PCBs”).

19. The Site was placed on the National Priorities List pursuant to Section 105 of CERCLA,
42 U.S.C. § 9605, on March 2, 2010.

20. A Remedial Investigation (“RI”) report was completed by EPA in January 2011 and a
Feasibility Study (“FS”) report was completed by EPA in December 2011. An FS addendum
report was issued by EPA in December 2012, together with a Proposed Plan. The Proposed Plan
described the remedial alternatives considered to address the contamination in the Canal and
identified the preferred remedy with the rationale for this preference.

21.  Sampling results from the RI/FS document the presence of a wide range of hazardous
substances in the groundwater, soil, and Canal sediments at the Site. These include polycyclic
aromatic hydrocarbons (“PAHs”), PCBs, pesticides (such as methoxychlor and DDT), metals
(such as barium, cadmium, copper, lead, mercury, nickel and silver), as well as volatile organic
compounds (“VOCs”) (such as benzene, toluene, ethylbenzene and xylene). The contamination
in the sediments extends the entire length of the Canal. The contamination is present in both the
sediment which has accumulated above the native sediments (referred to as “soft sediments”),
and in the native sediment below the original bed of the Canal. Some of the hazardous
substances are present at high levels. The soft sediment layer ranges in thickness from
approximately 1 foot to greater than 20 feet, with an average thickness of about 10 feet. For
example, total PAH concentrations in surface sediment (defined as the top 6 inches of the soft
sediments, where potential exposure is more likely to occur) range up to 8,001,000 ug/kg . PCBs
in surface sediment were detected up to 3,400 ug/kg. In the subsurface (i.e., deeper than 6
inches), total PAH concentrations in the soft sediment ranged up to 45,000,000 ug/kg. Total
PAH concentrations in the native sediment were detected up to 47,500,000 ug/kg. In the
subsurface, total PCB concentrations in the soft sediment were detected up to 50,700 ug/kg. In
the native sediments, total PCBs were detected up to 2,610 ug/kg.

22. Based on the results of the RI/FS, chemical contamination in the Canal sediments
presents an unacceptable ecological and human health risk, primarily due to exposure to PAHSs,
PCBs, and metals (barium, cadmium, copper, lead, mercury, nickel and silver) in surface water
and sediment, and from ingesting fish and crabs from the Canal.
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23. PCBs and PAHSs have been demonstrated to cause a variety of adverse health effects.
PCBs have been shown to cause cancer in test animals. PCBs have also been shown to cause a
number of serious non-cancer health effects in animals, including effects on the immune system,
reproductive system, nervous system, endocrine system and other health effects. Studies in
humans provide supportive evidence for potential carcinogenic and non-carcinogenic effects of
PCBs. The toxicity of PAHSs can vary from being nontoxic to extremely toxic. EPA has
classified seven PAH compounds as probable human carcinogens: benz[a]anthracene,
benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene, dibenz(a,h)anthracene,
and indeno(1,2,3-cd)pyrene. PAHs known for their carcinogenic, mutagenic, and teratogenic
properties are benz[a]anthracene and chrysene, benzo[b]fluoranthene, benzo[j]fluoranthene,
benzo[K]fluoranthene, benzo[a]pyrene, benzo[ghi]perylene, coronene, dibenz(a,h)anthracene,
indeno(1,2,3-cd)pyrene, and ovalene. High prenatal exposure to PAHs is associated with lower
IQ and childhood asthma. The Center for Children's Environmental Health reports studies that
demonstrate that exposure to PAH pollution during pregnancy is related to adverse birth
outcomes including low birth weight, premature delivery, and heart malformations. Cord blood
in cases of prenatal exposure shows DNA damage that has been linked to cancer. Follow-up
studies show increased developmental delays at age three, and lower scores on IQ tests and
increased behavioral problems at ages six and eight.

24. EPA’s ecological risk assessment of the Site determined that PAHs, PCBs and metals in
the sediment are toxic to benthic organisms. PAHs were detected in sediment at the highest
concentrations relative to their ecological screening benchmarks and represent the greatest site-
related risk to the benthic community. PCBs and seven metals (barium, cadmium, copper, lead,
mercury, nickel and silver) were also detected at concentrations above their ecological screening
benchmarks and at concentrations significantly higher than those detected in reference area
sediments and also represent a potential site-related risk to the benthic community. PAHs were
found to be a potential risk to aquatic herbivores (represented by the black duck) and mercury
was found to be a potential risk to avian omnivores (represented by the heron).

25.  On September 27, 2013, EPA issued a ROD for the Site which includes the following
response actions: 1) Dredging of the entire column of hazardous substance-contaminated soft
sediments in the upper and mid-reaches of the canal; 2) in-situ stabilization of those native
sediments in select areas in the upper and mid-reaches of the canal contaminated with high levels
of nonaqueous phase liquid (“NAPL”); 3) construction of a multilayered cap in the upper and
mid-reaches of the canal to isolate and prevent the migration of PAHs and residual NAPL from
native sediments; 4) dredging of the entire soft sediment column in the lower reach of the canal,
5) construction of a multilayer cap to isolate and prevent the migration of PAHs from native
sediments in the lower reach of the canal; 6) off-Site treatment with thermal desorption of the
NAPL-impacted sediments dredged from the upper and mid-reaches of the canal, followed by
beneficial reuse off-Site (e.g., landfill daily cover) if possible; 7) off-Site stabilization of the less
contaminated sediments dredged from the lower reach of the canal and the sediments in the other
reaches not impacted by NAPL, followed by beneficial reuse off-Site; 8) excavation and
restoration of approximately 475 feet of the filled-in former 1st Street turning basin; 9)
excavation and restoration of the portion of the 5" Street turning basin beginning underneath the
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3" Avenue bridge and extending approximately 25 feet to the east and the installation of a barrier
or interception system at the eastern boundary of the excavation; 10) implementation of
institutional controls incorporating the existing fish consumption advisories (modified as
needed), as well as other controls to protect the integrity of the cap; 11) periodic maintenance of
the cap and long-term monitoring to insure that the remedy continues to function effectively; and
12) CSO controls to significantly reduce overall contaminated solid discharges to the canal,
which shall include a) construction of in-line sewage/stormwater retention tanks to retain
stormwater which currently discharges through outfalls RH-034 and OH-007; and b)
implementation of appropriate engineering controls to ensure that hazardous substances and
solids from separated stormwater, including from future upland development projects, are not
discharged to the canal.

26. In 2009, EPA began the investigation of potentially responsible parties (“PRPs”) for the
Site. EPA began issuing letters notifying parties of their potential liability, and thus their status
as PRPs, in August 2009.

27. In March 2012, EPA convened a meeting of all of the PRPs that had received a notice
letter as of that date for the purpose of providing a technical and enforcement briefing regarding
the Site, and to encourage the PRPs to begin preparations for future settlement negotiations.

28.  On September 30, 2013, EPA issued a Notice for the Commencement of Remedial
Design Negotiations and Demand for Past Costs (“Notice and Demand”) to each of the
Respondents named herein. The Notice and Demand sought $5 million in partial reimbursement
of EPA’s outstanding past costs for the Site, and execution of an RD consent order, a draft of
which was included therein, by December 13, 2013, which deadline was determined by EPA to
be necessary in order to ensure RD fieldwork could begin in spring 2014.

29.  To facilitate settlement discussions between and among the Agency and the PRPs, EPA
convened a meeting of the PRPs on November 7, 2013. To provide further time for negotiations,
EPA extended the time for Respondents to enter into the RD consent order from December 13,
2013 to January 31, 2014 and then later to February 14, 2014.

30.  To prevent a delay in implementing the RD during the negotiation extension period, on
January 24, 2014, National Grid and EPA entered into the National Grid Amended Settlement
Agreement. Pursuant to the National Grid Amended Settlement Agreement, National Grid
developed and submitted for EPA approval the Pre-RD and RD Work Plans, on January 29, 2014
and February 27, 2014, respectively, attached hereto as Appendices B and D. On February 3,
2014, National Grid also paid EPA $1 million in partial reimbursement of EPA’s outstanding
past response costs.

31. EPA is currently conducting separate consent order negotiations with New York City for
that portion of the RD that involves the siting and design of the CSO retention tanks and the
design for the cleanup and restoration of the former 1% Street turning basin. EPA is also
negotiating an administrative order for a removal action with Bayside Fuel Oil Corp. and its
affiliates, Bayside Fuel Oil Depot Corp., Sackett Street Properties, LLC, Smith Street Properties
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LLC, OAA Realty LLC, LAA Realty LLC and Victor Allegretti Credit Shelter Trust, which
requires, under EPA supervision, implementation of bulkhead upgrades on Bayside’s property to
EPA’s remedial standards, as well as the coordination and cooperation with Respondents
regarding the RD.

32.  The Site constitutes a "facility" within the meaning of Section 101(9) of CERCLA, 42
U.S.C. §9601(9).

33.  The contamination found at the Site, as identified in the Findings of Fact above, includes
hazardous substances as defined in Section 101(14) of CERCLA, 42 U.S.C. § 9601(14).

34. Each Respondent is a responsible party with respect to the Site pursuant to Section 107(a)
of CERCLA, 42 U.S.C. 89607(a), for reasons including but not limited to, each Respondent’s
status as the current owner/operator of a Facility at the Site and/or the owner/operator of a
Facility at the Site at a time of disposal of one or more hazardous substances, and/or a successor
in interest thereto.

35. Each Respondent is a corporation and/or a limited liability company, and therefore is a
"person™ within the meaning of Section 101(21) of CERCLA, 42 U.S.C. § 9601(21).

36.  The conditions described in these Findings of Fact constitute an actual or threatened
“release” of one or more a hazardous substances from a facility as defined by Section 101(22) of
CERCLA, 42 U.S.C. § 9601(22). Such actual or threatened releases include, but are not limited
to, the discharge of high levels of PAHs, PCBs, pesticides, metals, and VOCs into the Canal,
and/or the indirect discharge of such hazardous substances into the Canal through sewer or other
pipes and/or the soil and/or groundwater at the Site, as well as the potential for future migration
of hazardous substances at and from the Site.

37. Each Respondent was given an opportunity to enter into a settlement agreement, either
individually or collectively, for the Work required by this Order. No party consented to perform
the Work.

V. DETERMINATIONS

38. Based on the Findings of Fact and Conclusions of Law set forth above and the entirety of
the administrative record, EPA has determined that the release or threatened release of hazardous
substances from the Site may present an imminent and substantial endangerment to the public
health or welfare or the environment within the meaning of Section 106(a) of CERCLA, 42
U.S.C. § 9606(a).

39.  The actions required by this Order are necessary to protect the public health or welfare or
the environment, are in the public interest, and are consistent with CERCLA and the NCP.
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VI. ORDER

40. Based upon the foregoing Findings of Fact, Conclusions of Law and Determinations, and
the administrative record supporting the Record of Decision for this Site, it is hereby ordered that
Respondents comply with all requirements of this Order including, but not limited to,
performance of the Remedial Design at the Site in accordance with Subsection A herein
(Description of Work), the RD SOW, and following approval by EPA, the Pre-RD and RD Work
Plans.

41. Respondents are jointly and severally responsible for carrying out all activities required
by this Order, the RD SOW, and following approval by EPA, the Pre-RD and RD Work Plans.
Any failure to perform, in whole or in part, any requirement of this Order by any Respondent
hereto shall not relieve Respondents of their obligation to perform each and every requirement of
this Order. No Respondent shall interfere in any way with the performance of Work in
accordance with this Order by any other Respondent.

A. Description of Work

42. Respondents shall perform the following:

a. Obligation to Cooperate and Coordinate: Respondents shall make best efforts to
coordinate in the performance of the Work required by this Order with any person not a
party to this Order who is directed by EPA and who makes good-faith offers to perform
or, in lieu of performance to pay for, in whole or in part, the Work required by this
Order. Best efforts to coordinate shall include, at a minimum:

i. replying in writing within a reasonable period of time to good-faith offers to
perform or pay for the Work required by this Order;

ii. engaging in good-faith negotiations with any person not a party to this Order
who makes good-faith offers to perform or pay for the Work required by this
Order; and

iii. good-faith consideration of good-faith offers to perform or pay for the Work
required by this Order.

Upon request of EPA and subject to any claims of applicable privileges(s), Respondents
shall submit to EPA (1) any offer to perform or pay for, or (2) all documentation relating
to the performance of or payment for, the Work required by this Order by any non--
respondent to this Order.

Nothing in this Paragraph shall be construed to require or permit Respondents to delay

implementing the Pre-RD and/or RD Work Plan, following EPA approval, or for
otherwise complying with the terms of this Order.
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b. Work: Respondents shall conduct the Work required hereunder in accordance
with CERCLA, the NCP, the ROD, the Performance Standards, the RD SOW, and,
following EPA approval, the Pre-RD Work Plan, and RD Work Plan, as well as
applicable provisions of the following guidance documents, (and of other guidance
documents referenced therein) as they may be amended or modified by EPA: Uniform
Federal Policy for Implementing Quality Systems (UFP-QS), EPA-505-F-03-001, March
2005, Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP), Parts
1, 2 and 3, EPA-505-B-04-900A, B and C, March 2005, EPA Region 2’s “Clean and
Green Policy” which may be found at
http://epa.gov/region2/superfund/greenremediation/policy.html, Guidance for Scoping
the Remedial Design (EPA 540/R-95/025, March 1995), and Guide to Management of
Investigation-Derived Wastes (OSWER Publication 9345.3-03FS, January 1992). The
tasks that Respondents must perform (including future deliverables) and the scope of
such Work are identified in this Order and the RD SOW which is incorporated into and is
an enforceable part of this Order. Each deliverable submitted pursuant to this Settlement
Agreement shall be deemed incorporated into and an enforceable part of this Settlement
Agreement upon its approval by EPA.

43. Respondents shall assure that all field personnel used by Respondents are properly
trained in the use of field equipment and in chain-of-custody procedures.

B. Designation Of Contractor and Designated
Project Coordinator

44.  Within twenty-one (21) days after the Effective Date, Respondents shall select a
coordinator to be known as the Project Coordinator and shall submit the name, address,
qualifications, and telephone number of the Project Coordinator to EPA. The Project
Coordinator shall be responsible on behalf of Respondents for oversight of the implementation of
the Work to be carried out under this Order. The Project Coordinator shall not be an attorney
engaged in the practice of law. He or she shall have the technical expertise sufficient to
adequately oversee all aspects of the Work contemplated by this Order. The Project Coordinator
shall be knowledgeable at all times about all matters relating to the Work being performed under
this Order.

45.  Selection of the Project Coordinator shall be subject to approval by EPA in writing. If
EPA disapproves a proposed Project Coordinator, Respondents shall propose a different person
and notify EPA of that person’s name, address, telephone number and qualifications within
seven (7) days following EPA’s disapproval. Respondents may change their Project Coordinator
provided that EPA has received written notice at least seven (7) days prior to the desired change.
All changes of the Project Coordinator shall be subject to EPA approval.

46.  EPA correspondence related to this Order will be sent to the Project Coordinator. Notice
by EPA in writing to the Project Coordinator shall be deemed notice to Respondents for all
matters relating to the Work under this Order and shall be effective upon receipt. To the extent
possible, the Project Coordinator shall be present on-Site or readily available for EPA to contact

12


http://epa.gov/region2/superfund/

during all working days and be retained by Respondents at all times until EPA issues a notice of
termination of this Order upon the completion of the Work in accordance with Paragraph 94.

47.  Within twenty-one (21) days after the Effective Date, Respondents shall select a
Supervising Contractor and shall submit the name, address, qualifications, and telephone number
of the Supervising Contractor to EPA. The Supervising Contractor may be the same person as
the Project Coordinator. Respondents shall also notify EPA of the name and qualifications of
any other contractor or subcontractor proposed to perform Work under this Order at least ten
(10) days prior to commencement of such Work.

48.  All activities required of Respondents under the terms of this Order shall be performed
only by well-qualified persons possessing all necessary permits, licenses, and other
authorizations required by Federal, State and/or local governments consistent with Section 121
of CERCLA, 42 U.S.C. 8 9621, and all Work conducted pursuant to this Order shall be
performed in accordance with prevailing professional standards. All plans and specifications
shall be prepared under the supervision of, and signed/certified by, a licensed New York
professional engineer.

49, EPA retains the right to disapprove any or all of the contractors and/or subcontractors
proposed by Respondents to conduct the Work. If EPA disapproves in writing of any of
Respondents’ proposed contractors to conduct the Work, Respondents shall propose a different
contractor within seven (7) days of receipt of EPA's disapproval.

50.  Respondents shall provide a copy of this Order to each contractor and subcontractor
approved and retained to perform the Work required by this Order. Respondents shall include in
all contracts or subcontracts entered into for Work required under this Order provisions stating
that such contractors or subcontractors, including their agents and employees, shall perform
activities required by such contracts or subcontracts in compliance with this Order and all
applicable laws and regulations. Respondents shall be responsible for ensuring that their
contractors and subcontractors perform the Work contemplated herein in accordance with this
Order.

C. EPA Remedial Project Manager, Other Personnel and Modification
to EPA-Approved Pre-RD and RD Work Plans

51.  EPA has designated Christos Tsiamis of the New York Remediation Branch,

Emergency and Remedial Response Division, EPA Region 2, as its Remedial Project Manager
(“RPM”) for the Site. Except as otherwise provided in this Settlement Agreement, Respondents
shall direct all submissions required by this Settlement Agreement to the RPM via e-mail at
tsiamis.christos@epa.gov and by regular mail, at U.S. EPA, Region 2, 290 Broadway, 20" Floor,
New York, NY 10007.

52. EPA, including the RPM, or his authorized representative, will conduct oversight of the
implementation of this Order. The RPM shall have the authority vested in an RPM by the NCP,
including the authority to halt, conduct or direct any Work required by this Order, or to direct
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any other response action undertaken by EPA or Respondents at the Site consistent with this
Order. Absence of the RPM from the Site shall not be cause for stoppage of Work unless
specifically directed by the RPM.

53.  As appropriate during the course of implementation of the actions required of
Respondents pursuant to this Order, Respondents or their consultants or contractors, acting
through the Designated Project Coordinator, may confer with EPA concerning the required
actions. Based upon new circumstances or new information not in the possession of EPA on the
Effective Date of this Order, the Project Coordinator may request in writing EPA approval of
modification(s) to the EPA-approved Pre-RD Work Plan and RD Work Plan. In addition,
Respondents may propose other additional investigations, studies, and response actions and,
upon EPA approval of the same, Respondents shall conduct such actions pursuant to this Order.
Only modifications approved by EPA in writing shall be deemed effective.

D. EPA Review of Submissions

54.  After review of any deliverable, plan, report or other item which is required to be
submitted for review and approval pursuant to this Order, EPA may: (a) approve the submission;
(b) approve the submission with modifications; (c) disapprove the submission and direct
Respondents to re-submit the document after incorporating EPA's comments; or (d) disapprove
the submission and assume responsibility for performing all or any part of the response action.
As used in this Order, the terms “approval by EPA,” “ EPA approval,” or a similar term means
the action described in subparagraphs (a) or (b) of this Paragraph.

55. In the event of approval or approval with modifications by EPA, Respondents shall
proceed to take any action required by the plan, report or other item, as approved or modified by
EPA.

56. Upon receipt of a notice of disapproval or a direction for a modification, Respondents
shall correct the deficiencies and resubmit the plan, report or other item for approval within thirty
(30) days or such other time as may be specified by EPA in its notice of disapproval or request
for modification. Notwithstanding the notice of disapproval or approval with modifications,
Respondents shall proceed, at the direction of EPA, to take any action required by any non-
deficient portion of the submission.

57. If any plan, report or other item required to be submitted to EPA for approval pursuant to
this Order is disapproved by EPA, even after being resubmitted following Respondents’ receipt
of EPA's comments on the initial submittal, Respondents shall be deemed to be out of
compliance with this Order. If any resubmitted plan, report or other item, or portion thereof, is
disapproved by EPA, EPA may again direct Respondents to make the necessary modifications
thereto, and/or EPA may amend or develop the item(s) and recover the costs of doing so from
Respondents. Respondents shall implement any such item(s) as amended or developed by EPA.
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58. EPA shall be the final arbiter regarding the sufficiency or acceptability of all documents
submitted and all activities performed pursuant to this Order. EPA may modify those documents
and/or perform or require the performance of additional work unilaterally.

59.  All plans, reports and other submittals required to be submitted to EPA under this Order
shall, upon approval by EPA, be deemed to be incorporated in and an enforceable part of this
Order. In the event EPA approves a portion of a plan, report or other item required to be
submitted to EPA under this Order, the approved portion shall be deemed to be incorporated in
and an enforceable part of this Order.

E. Reporting Requirements

60. Reporting

a. Respondents shall submit written progress reports to EPA concerning actions
undertaken pursuant to this Order every thirtieth (30") day after the date of receipt of EPA’s
approval of the RD Work Plan until termination of this Order, unless otherwise directed in
writing by EPA. These reports shall describe all significant developments during the preceding
period, including the actions performed and any problems encountered, analytical data
received during the reporting period, and the developments anticipated during the next
reporting period, including a schedule of actions to be performed, anticipated problems and
planned resolutions of past or anticipated problems.

b. Respondents shall submit copies of all plans, reports or other submissions required
by this Order, the RD SOW or any approved work plan as set forth below. Any electronic
submissions must be in a format that is compatible with EPA software and in database files
and sizes to be specified by EPA. Reports should be submitted to the following:

4 copies: Remedial Project Manager — Gowanus Canal Site
(2 bound, Emergency and Remedial Response Division
1 unbound,  United States Environmental Protection Agency, Region 2
1 electronic) 290 Broadway, 20" Floor
New York, New York 10007-1866

1 copy: Chief, New York/Caribbean Superfund Branch
Office of Regional Counsel
United States Environmental Protection Agency, Region 2
290 Broadway, 17" Floor
New York, New York 10007-1866
Attn:  Gowanus Canal Superfund Site Attorney

3 copies: Director, Division of Environmental Remediation
(2 unbound, New York State Department of Environmental Conservation
1 electronic) 625 Broadway, 12" Floor

Albany, New York 12233-7011
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Attn:  Gowanus Canal Superfund Site

F. Oversight

61. During the implementation of the requirements of this Order, Respondents and their
contractor(s) and subcontractors shall be available for such conferences with EPA and
inspections by EPA or its authorized representatives as EPA may determine are necessary to
adequately oversee the Work being carried out or to be carried out by Respondents, including
inspections at the Site and at laboratories where analytical work is being done hereunder.

62. Respondents and their employees, agents, contractor(s) and consultant(s) shall
cooperate with EPA in its efforts to oversee Respondents’ implementation of this Order.

G. Community Relations

63.  Respondents shall cooperate with EPA in providing information relating to the Work
required hereunder to the public. As requested by EPA, Respondents shall participate in the
preparation of all appropriate information disseminated to the public; participate in public
meetings which may be held or sponsored by EPA to explain activities at or concerning the
Site; and provide a suitable location for public meetings, as needed.

H. Access to Property and Information

64. EPA, NYSDEC and their designated representatives, including, but not limited to,
employees, agents, contractor(s) and consultant(s) thereof, shall be permitted to observe the
Work carried out pursuant to this Order. Respondents shall at all times permit EPA,
NYSDEC, and their designated representatives full access to and freedom of movement at the
Site and any other premises where Work under this Order is to be performed for purposes of
inspecting or observing Respondents' progress in implementing the requirements of this Order,
verifying the information submitted to EPA by Respondents, conducting investigations relating
to contamination at the Site or for any other purpose EPA determines to be reasonably related
to EPA oversight of the implementation of this Order.

65. In the event that action under this Order is to be performed in areas owned by or in
possession of a person other than Respondents, Respondents shall use their best efforts to
obtain access agreements from such persons within forty-five (45) working days of the
Effective Date of this Order for purposes of implementing the requirements of this Order.
Such agreements shall provide access not only for Respondents, but also for EPA and its
designated representatives or agents, as well as NYSDEC and its designated representatives or
agents. Such agreements shall specify that Respondents are not EPA's representative with
respect to liability associated with Site activities. If such access agreements are not obtained
by Respondents within the time period specified herein, Respondents shall immediately notify
EPA of their failure to obtain access and shall include in that notification a summary of the
steps Respondents have taken to attempt to obtain access. Subject to the United States' non-
reviewable discretion, EPA may use its legal authorities to obtain access for Respondents, may
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perform those response actions with EPA contractors at the property in question, or may
terminate the Order if Respondents cannot obtain access agreements. If EPA performs those
tasks or activities with EPA contractors and does not terminate the Order, Respondents shall
perform all other activities not requiring access to that property. Respondents shall integrate
the results of any such tasks undertaken by EPA into its reports and deliverables.

66. Upon request, Respondents shall provide EPA with access to all records and
documentation related to the conditions at the Site, hazardous substances found at or released
from the Site and the actions conducted pursuant to this Order except for those items, if any,
subject to the attorney-client or work product privilege. Nothing herein shall preclude
Respondents from asserting a business confidentiality claim pursuant to 40 CFR Part 2,
Subpart B. All data, information and records created, maintained or received by Respondents
or their contractor(s) or consultant(s) in connection with implementation of the Work under
this Order, including, but not limited to, contractual documents, invoices, receipts, work orders
and disposal records shall, without delay, be made available to EPA upon request, subject to
the same privileges specified above in this paragraph. EPA shall be permitted to copy all such
documents. Respondents shall submit to EPA upon receipt the results of all sampling or tests
and all other technical data generated by Respondents or their contractor(s), or on the
Respondents’ behalf, in connection with the implementation of this Order.

67.  Upon request by EPA, Respondents shall provide EPA or its designated representatives
with duplicate and/or split samples of any material sampled in connection with the
implementation of this Order.

68.  Notwithstanding any other provision of this Order, EPA hereby retains all of its
information gathering, access, and inspection authority under CERCLA, the Resource
Conservation and Recovery Act (“RCRA”), 42 U.S.C 86901, et seq. and any other applicable
statutes or regulations.

I. Record Retention, Documentation, Availability
of Information

69.  Respondents shall preserve all documents and information relating to Work performed
under this Order, or relating to Waste Materials found on or released from the Site, for ten (10)
years after completion of the Work required by this Order. At the end of the ten (10) year
period, Respondents shall notify EPA at least thirty (30) days before any such document or
information is destroyed that such documents and information are available for inspection.
Upon request, Respondents shall provide EPA with the originals or copies of such documents
and information.

70.  All documents submitted by Respondents to EPA in the course of implementing this
Order shall be available to the public unless identified as confidential by Respondents pursuant
to 40 CFR Part 2, Subpart B, and determined by EPA to merit treatment as confidential
business information in accordance with applicable law. In addition, EPA may release all non-
confidential documents to NYSDEC, and NYSDEC may make those documents available to
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the public unless Respondents conform with applicable New York State law and regulations
regarding confidentiality. Respondents shall not assert a claim of confidentiality regarding any
monitoring or hydrogeological data, any information specified under Section 104(e)(7)(F) of
CERCLA, or any other chemical, scientific or engineering data relating to the Work performed
hereunder.

J. Off-Site Shipments

71.  All hazardous substances, pollutants, or contaminants removed from the Site pursuant
to this Order for off-Site treatment, storage or disposal shall be treated, stored or disposed of in
compliance with (a) Section 121(d)(3) of CERCLA, 42 U.S.C. 8 9621(d)(3), (b) Section
300.440 of the NCP,(c) RCRA, (d) the Toxic Substances Control Act, 15 U.S.C. § 2601, et
seq. and (e) all other applicable federal and New York State requirements.

72. If hazardous substances from the Site are to be shipped outside of the State of New
York, Respondents shall provide prior notification of such Waste Material shipments to the
RPM at the address set forth in Paragraph 60 and in accordance with the EPA Memorandum
entitled “Notification of Out-of-State Shipments of Superfund Site Wastes” (OSWER
Directive 9330.2-07, September 14, 1989). At least five (5) working days prior to such Waste
Material shipments, Respondents shall notify the environmental agency of the accepting state
of the following: (a) the name and location of the facility to which the Waste Materials are to
be shipped; (b) the type and quantity of Waste Material to be shipped; (c) the expected
schedule for the Waste Material shipments; (d) the method of transportation and name of
transporter; and (e) the treatment and/or disposal method of the Waste Material streams.

73.  Certificates of destruction must be provided to EPA upon Respondents’ receipt of such.
These certificates must be included in the monthly progress reports and in the Final Report.

K. Compliance With Other Laws

74. Respondents shall undertake all action that this Order requires in accordance with the
requirements of all applicable local, state and federal laws and regulations, unless an
exemption from such requirements is specifically provided by law or in this Order.

75. Except as provided in Section 121(e)(1) of CERCLA, 42 U.S.C. § 9621(e)(1), and the
NCP, no permit shall be required for any portion of the Work required hereunder that is
conducted entirely on-Site. Where any portion of the Work requires a federal or New York
State permit or approval, Respondent shall submit timely applications and shall take all other
actions necessary to obtain and to comply with all such permits or approvals. This Order is
not, nor shall it be construed to be, a permit issued pursuant to any federal or New York State
statute or regulation.
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L. Emergency Response and Notification of Releases

76. Upon the occurrence of any event during performance of the Work required hereunder
which, pursuant to Section 103 of CERCLA, 42 U.S.C. 8 9603, requires reporting to the
National Response Center (800) 424-8802, Respondents shall then immediately orally notify
the Chief of the Removal Action Branch of the Emergency and Remedial Response Division
of EPA, Region 2, at (732) 321-6658, of the incident or Site conditions. Respondent shall also
submit a written report to EPA within seven (7) days after the onset of such an event, setting
forth the events that occurred and the measures taken or to be taken, if any, to mitigate any
release or endangerment caused or threatened by the release and to prevent the reoccurrence of
such a release. The reporting requirements of this paragraph are in addition to, not in lieu of,
reporting under CERCLA Section 103, 42 U.S.C. 8 9603, and Section 304 of the Emergency
Planning and Community Right-To-Know Act of 1986, 42 U.S.C. § 11004.

77. In the event of any action or occurrence during Respondents’ performance of the
requirements of this Order which causes or threatens to cause a release of a hazardous
substance or which may present an immediate threat to public health or welfare or the
environment, Respondents shall immediately take all appropriate action to prevent, abate or
minimize the threat and shall immediately notify EPA as provided in the preceding paragraph.
Respondents shall take such action in accordance with applicable provisions of this Order
including, but not limited to, the Health and Safety Plan required to be submitted pursuant to
Section IV.E. of the RD SOW. In the event that EPA determines that (a) the activities
performed pursuant to this Order, (b) significant changes in conditions at the Site or (c)
emergency circumstances occurring at the Site pose a threat to human health or the
environment, EPA may direct Respondents to stop further implementation of any actions
pursuant to this Order or to take other and further actions reasonably necessary to abate the
threat.

78. Nothing in the preceding paragraph shall be deemed to limit any authority of the United
States to take, direct, or order all appropriate action to protect human health and the
environment or to prevent, abate, or minimize an actual or threatened release of hazardous
substances on, at, or from the Site.

M. Modifications
79. No informal advice, guidance, suggestion, or comment by EPA regarding reports,
plans, specifications, schedules or any other writing submitted by Respondents shall relieve
Respondents of their obligation to obtain such formal approval as may be required by this
Order and to comply with all requirements of this Order.

N. Delay in Performance

80.  Anydelay in performance of the Work under this Order that, in EPA's judgment, is not
properly justified by Respondents under the terms of Paragraph 81 below, shall be considered a
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violation of this Order. Any delay in performance of this Order shall not affect Respondents’
obligations to perform all obligations fully under the terms and conditions of this Order.

81. Respondents shall notify EPA of any delay or anticipated delay in performing any
requirement of this Order. Such notification shall be made by telephone to EPA's RPM as
soon as Respondents know that a delay might occur. Respondents shall adopt all reasonable
measures to avoid or minimize any such delay. Within two (2) days after notifying EPA by
telephone, Respondents shall provide written notification fully describing the nature of the
delay, any justification for the delay, any reason why Respondents should not be held strictly
accountable for failing to comply with any relevant requirements of this Order, the measures
planned and taken to minimize the delay and a schedule for implementing the measures that
have been or will be taken to mitigate the effect of the delay. Increased cost or expense
associated with the implementation of the activities called for in this Order is not a justification
for any delay in performance.

O. Enforcement and Reservation of Rights

82.  Notwithstanding any other provision of this Order, failure of any Respondent to comply
with any provision of this Order may subject such Respondent to civil penalties of up to thirty-
seven thousand five hundred dollars ($37,500) per violation per day, as provided in Section
106(b)(1) of CERCLA, 42 U.S.C. § 9606(b)(1), the Debt Collection and Improvement Act of
1996 (see Civil Monetary Penalty Inflation Adjustment Rule, 73 Fed. Reg. 75340 (December 11,
2008) and 40 CFR Part 19. Respondents also may be subject to punitive damages in an amount
at least equal to but not more than three times the amount of any costs incurred by the United
States as a result of such failure to comply with this Order, as provided in Section 107(c)(3) of
CERCLA, 42 U.S.C. § 9607(c)(3). Should Respondents violate this Order or any portion
thereof, EPA may carry out the required actions unilaterally, pursuant to Section 104 of
CERCLA, 42 U.S.C. § 9604, and/or may seek judicial enforcement of this Order pursuant to
Section 106 of CERCLA, 42 U.S.C. § 9606.

83. Nothing herein shall limit the power and authority of EPA or the United States to take,
direct or order all actions necessary to protect public health, welfare, or the environment or to
prevent, abate or minimize an actual or threatened release of hazardous substances, pollutants or
contaminants or hazardous or solid waste on, at or from the Site. Further, nothing herein shall
prevent EPA from seeking legal or equitable relief to enforce the terms of this Order, from taking
other legal or equitable action as it deems appropriate, or from requiring Respondents in the
future to perform additional activities pursuant to CERCLA or any other applicable law. EPA
reserves the right to bring an action against Respondent under Section 107 of CERCLA, 42
U.S.C. § 9607, for recovery of any response costs incurred by the United States related to this
Order or the Site.

P. Other Claims

84. By issuance of this Order, the United States and EPA assume no liability for injuries or
damages to persons or property resulting from any acts or omissions of Respondent or
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Respondent’s employees, agents, contractors, or consultants in carrying out any action or activity
pursuant to this Order. The United States or EPA shall not be held out as or deemed a party to
any contract entered into by Respondents or their directors, officers, employees, agents,
successors, representatives, assigns, contractors or consultants in carrying out actions pursuant to
this Order.

85. Nothing in this Order constitutes or shall be construed as a satisfaction of or release from
any claim or cause of action against Respondents or any person not a party to this Order for any
liability that Respondents or other persons may have under CERCLA, other statutes, or the
common law, including but not limited to any claims of the United States for injunctive relief,
costs, damages and interest under Sections 106(a) and 107 of CERCLA, 42 U.S.C. §8 9606(a)
and 9607. Nothing herein shall constitute a finding that Respondents are the only responsible
parties with respect to the release and threatened release of hazardous substances at and from the
Site.

86. Nothing in this Order shall affect any right, claim, interest, defense, or cause of action of
any party hereto with respect to third parties.

87. Nothing in this Order shall be construed to constitute preauthorization under Section
111(a)(2) of CERCLA, 42 U.S.C. § 9611(a)(2), and 40 CFR & 300.700(d).

Q. Insurance

88.  Atleast five (5) days prior to commencing any on-Site Work under this Order,
Respondents shall secure and shall maintain for the duration of this Order comprehensive general
liability insurance and automobile insurance with limits of $5 million dollars, combined single
limit, naming the EPA as an additional insured. Within the same period, Respondents shall
provide EPA with certificates of such insurance and a copy of each insurance policy.
Respondents shall submit such certificates and copies of policies each year on the anniversary of
the Effective Date. In addition, for the duration of the Order, Respondents shall satisfy, or shall
ensure that their contractors or subcontractors satisfy, all applicable laws and regulations
regarding the provision of worker’s compensation insurance for all persons performing the Work
on behalf of Respondents in furtherance of this Order. If Respondents demonstrate by evidence
satisfactory to EPA that any contractor or subcontractor maintains insurance equivalent to that
described above, or insurance covering some or all of the same risks but in an equal or lesser
amount, then Respondents need provide only that portion of the insurance described above that is
not maintained by such contractor or subcontractor.

R. Financial Assurance

89.  Within thirty (30) days of the Effective Date of this Order, Respondents shall
demonstrate their financial ability to complete the Work by submitting to EPA copies of one or
more of Respondents’ most recent Annual Reports. Such Annual Reports shall demonstrate that
Respondents have sufficient assets to perform the Work, which is valued by EPA at $35,000,000.
Each year thereafter, until the completion of the work, Respondents shall submit one or more
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Respondents’ most recent Annual Reports to EPA within thirty (30) days of publication of such
reports. In the event that EPA determines at any time that the financial assurances provided by
the Annual Reports do not demonstrate Respondents’ ability to complete the Work, then
Respondents shall establish and maintain financial security in the amount needed to complete the
Work, in one or more of the following forms:

a. A surety bond unconditionally guaranteeing payment and/or performance of the Work
that is issued by a surety company among those listed as acceptable sureties on Federal
bonds as set forth in Circular 570 of the U.S. Department of the Treasury;

b. One or more irrevocable letters of credit, payable to or at the direction of EPA, that is
issued by one or more financial institution(s) (i) that has the authority to issue letters of
credit and (ii) whose letter-of-credit operations are regulated and examined by a U.S.
Federal or State agency;

c. A trust fund established for the benefit of EPA that is administered by a trustee (i) that
has the authority to act as a trustee and (ii) whose trust operations are regulated and
examined by a U.S. Federal or State agency;

d. A policy of insurance that (i) provides EPA with acceptable rights as a beneficiary
thereof; and (ii) is issued by an insurance carrier (a) that has the authority to issue
insurance policies in the applicable jurisdiction(s) and (b) whose insurance operations are
regulated and examined by a State agency;

e. A demonstration by one or more Respondents that such Respondent(s) meets the
financial test criteria of 40 C.F.R. § 264.143(f) with respect to the Estimated Cost of the
Work, provided that all other requirements of 40 C.F.R. § 264.143(f) are satisfied; and

f. A written guarantee to fund or perform the Work executed in favor of EPA by one or
both of the following: (i) a direct or indirect parent company of a Respondent or (ii) a
company that has a “substantial business relationship” (as defined in 40 C.F.R. §
264.141(h)) with at least one Respondent; provided, however, that any company
providing such a guarantee must demonstrate to the satisfaction of EPA that it satisfies
the financial test requirements of 40 C.F.R. § 264.143(f) with respect to the Estimated
Cost of the Work that it proposes to guarantee hereunder.

90.  Any and all financial assurance instruments provided pursuant to this Section shall be in
form and substance satisfactory to EPA, determined in EPA’s sole discretion. In the event that
EPA determines at any time that the financial assurances provided pursuant to this Section
(including, without limitation, the instrument(s) evidencing such assurances) are inadequate,
Respondents shall, within thirty (30) days of receipt of notice of EPA’s determination, obtain and
present to EPA for approval one of the other forms of financial assurance listed in Paragraph 89,
above. In addition, if at any time EPA notifies Respondents that the anticipated cost of
completing the Work has increased, then, within thirty (30) days of such notification,
Respondents shall obtain and present to EPA for approval a revised form of financial assurance
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(otherwise acceptable under this Section) that reflects such cost increase. Respondents’ inability
to demonstrate financial ability to complete the Work shall in no way excuse performance of any
activities required under this Order.

91. If Respondents seek to ensure completion of the Work through a guarantee pursuant to
Subparagraph 89(e) or 89(f) of this Order, Respondents shall: (i) demonstrate to EPA’s
satisfaction that the guarantor satisfies the requirements of 40 C.F.R. Part 264.143(f); and (ii)
resubmit sworn statements conveying the information required by 40 C.F.R. Part 264.143(f)
annually, on the anniversary of the Effective Date, to EPA. For the purposes of this Order,
wherever 40 C.F.R. Part 264.143(f) references “sum of current closure and post-closure costs
estimates and the current plugging and abandonment costs estimates,” the current EPA cost
estimate of $35,000,000 for the Work at the Site shall be used in relevant financial test
calculations.

92. If, after the Effective Date, Respondents can show that the estimated cost to complete the
remaining Work has diminished below the amount set forth in Paragraph 89 of this Section,
Respondents may, on any anniversary date of the Effective Date, or at any other time agreed to
by EPA and Respondents, reduce the amount of the financial security provided under this
Section to the estimated cost of the remaining Work to be performed. Respondents shall submit a
proposal for such reduction to EPA, in accordance with the requirements of this Section, and
may reduce the amount of the security after receiving written approval from EPA.

93. Respondents may change the form of financial assurance provided under this Section at
any time, upon notice to and prior written approval by EPA, provided that EPA determines that
the new form of assurance meets the requirements of this Section.

S. Termination and Satisfaction

94, Upon a determination by EPA that the Work required pursuant to this Order has been
fully carried out in accordance with this Order, EPA will so notify Respondents in writing.

T. Opportunity to Confer, Effective Date

95.  This Order shall be effective ten (10) days after receipt by Respondents, unless a
conference is timely requested pursuant to Paragraph 96 below. If such a conference is timely
requested, this Order shall become effective three (3) days following the date the conference is
held, unless the effective date is modified by EPA. All times for performance of ordered
activities shall be calculated from this Effective Date.

96. Respondents may, within ten (10) days after receipt of this Order, request a conference
with EPA to discuss this Order. If requested, the conference shall occur within seven (7) days of
Respondents’ request for a conference. The conference may occur in person or telephonically.

97.  The purpose and scope of the conference is to discuss issues involving the
implementation of the Work required by this Order and the extent to which Respondents intend
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to comply with this Order. The conference is not intended to be a forum for discussing liability
issues or whether the Order should have been issued. This conference is not an evidentiary
hearing and does not constitute a proceeding to challenge this Order. It does not give
Respondents a right to seek review of this Order or to seek resolution of potential liability, and
no official stenographic record of the conference will be made. At any conference held pursuant
to Respondents’ request, Respondents may appear in person or by an attorney or other
representative.

98. A request for a conference must be made by telephone to Brian E. Carr, Assistant
Regional Counsel, Office of Regional Counsel, EPA Region II, telephone (212) 637-3170,
followed by written confirmation emailed that day to Mr. Carr at carr.brian(@epa.gov.

U. Notice of Intent to Comply

99. Each Respondent shall provide, not later than five (5) days after the Effective Date,
written notice to EPA stating whether it will comply with the terms of this Order. The notice
should state the manner in which the Respondent intends to comply. If a Respondent does not
unequivocally commit to perform the work required by this Order, it shall be deemed to have
violated this Order and to have failed or refused to comply with this Order. Each Respondent’s
written notice shall describe, using facts that exist on or prior to the effective date of this Order,
any "sufficient cause" defenses asserted by Respondent under Sections 106(b) and 107(c)(3) of
CERCLA. Each Respondent’s written notice shall be sent to the EPA addressees listed in
Paragraph 60 above. The absence of a response by EPA to the notice required by this paragraph
shall not be deemed to be an acceptance of a Respondent’s assertions.

U.S. ENVIRONMENTAL PROTECTION AGENCY

/%%éfé——' /%&a?é 200

Walter E. Mugdan Date of Issuance
Director

Emergency and Remedial Response Division

U.S. Environmental Protection Agency

Region 2

24



APPENDICES

Available Electronically on EPA’s Gowanus Webpage:
http://www.epa.gov/region02/superfund/npl/gowanus/additionaldocs.html

Appendix A — Statement of Work

Appendix B — Draft Pre-Design Work Plan
Appendix C — Record of Decision

Appendix D - Draft Remedial Design Work Plan

Appendix E — Site Map

25



STATEMENT OF WORK
PRE-REMEDIAL DESIGN AND REMEDIAL DESIGN
GOWANUS CANAL SUPERFUND SITE
BROOKLYN, KINGS COUNTY, NEW YORK

l. INTRODUCTION AND RECORD OF DECISION REQUIREMENTS

The purpose of this Statement of Work (SOW) is to specify the tasks
Respondents shall undertake to design the remedy selected in the Record of
Decision (ROD) issued by the U.S. Environmental Protection Agency (EPA) on
September 27, 2013, for the Gowanus Canal Superfund Site (Site). This SOW is
an attachment to the Administrative Order, Index Number CERCLA-02-2014-
2001 (Order).

The ROD includes, but is not limited to, the following components:

e Dredging of the entire column of hazardous substance-contaminated
sediments which have accumulated above the native sediments in the
upper and mid-reaches of the Canal (referred to as “soft sediments”).

e In-situ stabilization (ISS)* of those native sediments in select areas in the
upper and mid-reaches of the Canal contaminated with high levels of
nonaqueous phase liquid (NAPL).?

e Construction of a multilayered cap in the upper and mid-reaches of the
Canal to isolate and prevent the migration of polycyclic aromatic
hydrocarbons (PAHSs) and residual NAPL from native sediments.

e Dredging of the entire soft sediment column in the lower reach of the
Canal.

e Construction of a multilayer cap to isolate and prevent the migration of
PAHSs from native sediments in the lower reach of the Canal.

e Off-Site treatment of the NAPL-impacted sediments dredged from the
upper and mid-reaches of the Canal with thermal desorption,? followed by
beneficial reuse off-Site (e.g., landfill daily cover) if possible.

o Off-Site stabilization of the less contaminated sediments dredged from
the lower reach of the Canal and the sediments in the other reaches not

1 1SS involves mixing of materials, such as Portland cement, into sediments to bind the
contaminants physically/chemically.

2 NAPL is concentrated liquid contamination, typically oil-like, that forms a separate
phase and is not miscible with water.

% Desorption utilizes heat to increase the volatility of organic contaminants so that they
can be removed and destroyed.



impacted by NAPL, followed by beneficial reuse off-Site.

e Excavation and restoration of approximately 475 feet of the filled-in
former 1% Street turning basin.

e Excavation and restoration of the portion of the 5™ Street turning basin
beginning underneath the 3" Avenue bridge and extending approximately
25 feet to the east and the installation of a barrier or interception system
at the eastern boundary of the excavation.

e Implementation of institutional controls incorporating the existing fish
consumption advisories (modified, as needed), as well as other controls
to protect the integrity of the cap.

e Periodic maintenance of the cap and long-term monitoring to insure that
the remedy continues to function effectively.

e Combined sewer overflow (CSO) control measures for the upper reach of
the Canal to significantly reduce overall contaminated solid discharges to
the Canal as follows:

o Construction of in-line sewage/stormwater retention tanks to retain
stormwater which currently discharges through outfalls RH-034
and OH-007. It is estimated that an 8-million gallon tank and a 4-
million gallon tank shall be required to address CSOs from outfalls
RH-034 and OH-007, respectively. In addition, outfalls located in
the vicinity of outfalls RH-034 and OH-007 that contribute smaller
CSOs shall be connected to the retention tanks. The location of the
retention tanks shall be determined during the remedial design.
While the sizes of the tanks shall be determined during the
remedial design, they are expected to conform with the
requirements of the Clean Water Act and to accommodate
projected additional loads to the combined sewer system that
result from current and future residential development, as well as
periods of high rainfall, including future rainfall increases that may
result from climate change.

o In the event that the permanent measures described above are not
implemented in a timely manner, interim controls, such as
temporary solids capture and removal, shall be implemented to
mitigate sediment from the CSO discharges until the permanent
measures have been implemented.*

* It is unlikely that permanent measures to control the CSO discharges will be in place
before the commencement of the remediation of the canal sediments.



o Implementation of appropriate engineering controls to ensure that
hazardous substances and solids from separated stormwater,
including from future upland development projects, are not
discharged to the Canal.

To prevent recontamination of the Canal following the implementation of
the above-described remedial actions, the upland sources of hazardous
substances, including discharges from three former manufactured gas
plants (MGPs), CSOs, other contaminated upland areas and unpermitted
pipes along the Canal, must be addressed prior to the commencement of,
or in phased coordination with, the implementation of the selected
remedy.

The former MGP facilities are being addressed by National Grid, a
potentially responsible party (PRP) for these facilities and the Site, under
New York State Department of Environmental Conservation (NYSDEC)
oversight. Based upon the first NYSDEC-selected remedy at one of
these former MGP facilities and NYSDEC guidance for presumptive
remedies at former MGP facilities, it is assumed that a range of actions
shall be implemented at the facilities (that may include removal of mobile
sources, construction of cut-off walls along the Canal, and active recovery
of NAPL near the cut-off walls for each of the former MGP facilities) which
shall prevent the migration of contamination from the former MGP
facilities into the Canal. The cleanup of the former MGP facilities shall be
completed in accordance with schedules agreed upon between the EPA
and NYSDEC.

In the unlikely event that timely and effective state-selected remedial
actions are not implemented at a given former MGP facility, the EPA may
implement actions pursuant to CERCLA to ensure the protectiveness of
the selected remedy.

Current and future high density residential redevelopment along the
banks of the Canal and within the sewershed shall adhere to NYC rules
for sewer connections (Chapter 31 of Title 15 of the Rules of the City of
New York) and shall be consistent with current NYC Department of
Environmental Protection (NYCDEP) criteria (NYCDEP, 2012) and
guidelines to ensure that hazardous substances and solids from
additional sewage loads do not compromise the effectiveness of the
permanent CSO control measures by exceeding their design capacity.

The remedy also includes the control or elimination of unpermitted pipe
outfalls.



I. PERFORMANCE STANDARDS

Performance standards are the cleanup standards, Remedial Action Objectives,
and other measures of achievement of the goals of the remedy selected in the
ROD. The pre-Remedial Design (RD) and RD performed pursuant to this SOW
shall be developed to achieve compliance with the Performance Standards. See
ROD, “Remedial Action Objectives” and “Compliance with ARARs” sections and
Order, Paragraph 10.k.

The following RAOs were established for the Site:

e Reduce the cancer risk to human health from the incidental ingestion of
and dermal contact with PAHs in sediment during recreational use of the
Canal or from exposure to Canal overflow to levels that are within or below
the EPA’s excess lifetime cancer risk range of 10° to 10™.

¢ Reduce the contribution of PCBs from the Gowanus Canal to fish and
shellfish by reducing the concentrations of PCBs in Gowanus Canal
sediment to levels that are within the range of Gowanus Bay and Upper
New York Bay reference concentrations.

e Reduce the risks to benthic organisms in the Canal from direct contact
with PAHs. PCBs and metals in the sediments by reducing sediment
toxicity to levels that are comparable to reference conditions in Gowanus
Bay and Upper New York Bay.

e Reduce the risk to herbivorous birds from dietary exposure to PAHS.

e Eliminate the migration of NAPL into the Canal so as to minimize NAPL
serving as a source of contaminants, primarily PAHSs, to the Canal.

[I. COMMUNITY RELATIONS

To the extent requested by the EPA, Respondents shall provide information
relating to the Work required hereunder for the EPA’s use in developing and
implementing a Community Relations Plan. As requested by the EPA,
Respondents shall participate in the preparation of appropriate information
disseminated to the public and participate in public meetings, which may be held
or sponsored by the EPA, to explain activities at or concerning the Site.



PRE-REMEDIAL DESIGN ACTIVITIES

. Pre-RD activities shall be conducted by Respondents to gather sufficient

information to fully develop the RD. Respondents shall perform pre-RD
activities and investigations including, but not limited to, the following:

1. A detailed survey of the Canal bottom for performing pre-construction
large debris removal;

2. A plan for debris removal, decontamination and disposal,

3. A survey and assessment, as it relates to the implementation of the
remedy, of the integrity of existing bulkhead along the Canal and a
determination of the extent of temporary bulkhead installation required
for remedy implementation;

4. A plan for staging site selection and implementation of staging
operations;

5. Data collection for the evaluation of groundwater upwelling at the
Canal bottom for identification of groundwater discharge areas and
measurements of discharge rate;

6. Evaluation of upland locations requiring cut-off walls or other remedial
measures as a result of NAPL that has migrated to upland locations
and determination of the extent (depth, length) of cut-off walls at each
location;

7. Evaluation of Canal native sediment to identify areas of potentially
mobile NAPL for the ISS treatment boundaries; and

8. A plan for compliance with Federal and State archeological
requirements.

B. All work required under Section IV.A., above, shall be completed and all

deliverables submitted to the EPA for approval no later than October 1,
2014.

. National Grid entered into an Amendment to Administrative Order and

Settlement Agreement (Settlement Agreement), Index Number CERCLA-
02-2010-2009), which included a SOW (“Settlement Agreement SOW”).
Consistent with Section IV of the Settlement Agreement SOW, National
Grid developed and submitted for EPA approval a Pre-RD Work Plan on
January 29, 2014. The EPA will either approve the Pre-RD Work Plan or



otherwise respond pursuant to Section IX (the EPA Approval of Plans and
Other Submissions) of the Order.

V. REMEDIAL DESIGN ACTIVITIES

A. Respondents shall perform the RD of the remedy selected in the ROD.
The RD activities to be performed pursuant to and in accordance with this
SOW, the Order and the ROD include, but are not limited to, the following:

1.

Development of planning documents including but not limited to work
plans and schedules for remedy implementation. Tasks shall include
pre-RD activities and investigations, preliminary design report (35%
completion) which will include the findings and results of the pre-RD
activities and investigations, an intermediate design (65%) and a final
design report (100% completion). Schedules shall be consistent with
the schedule for completion of the remedy specified in the ROD;

Detailed design of all the components of the remedy, described in
Section 1, including, but not limited to: the dredging of the “soft”
sediment, capping with a multilayer cap, ISS, excavation and
restoration of the portion of the 5™ Street basin specified in the remedy,
and treatment and disposal of dredged sediment, (except for the
design of the CSO retention tanks and the restoration of the 1% Street
basin, to be performed by New York City);

Tasks required for implementing institutional controls;

Tasks for construction, operation, and maintenance of all remedy
components;

Tasks to monitor the effectiveness of ISS, the active cap, the cut-off
walls and retention tanks;

To the extent that the EPA conducts data collection and any ISS pilot
study work, Respondents shall incorporate such work into the RD;
and

Tasks to identify how the RD and the RA will be implemented using the
principles specified in the EPA Region 2’s Clean and Green Policy and
NYSDEC’s Green Remediation Policy.’

5

See http://epa.gov/region2/superfund/green remediation and http://www.dec.ny.qov/

docs/ remediation _hudson pdf/der31.pdf.



http://epa.gov/region2/superfund/green_remediation
http://www.dec.ny.gov/%20docs/%20remediation_hudson_pdf
http://www.dec.ny.gov/%20docs/%20remediation_hudson_pdf

VI. REMEDIAL DESIGN WORK PLAN

Consistent with Section V of the Settlement Agreement SOW, National Grid
developed and submitted for EPA approval an RD Work Plan on February 27,
2014. The EPA will either approve the RD Work Plan or otherwise respond
pursuant to Section IX (the EPA Approval of Plans and Other Submissions) of
the Order.

VIl. REMEDIAL DESIGN

A. Respondents shall perform the RD activities in conformance with the
RD Work Plan approved by the EPA and within the time frames
specified in the RD schedule contained in the EPA-approved RD Work
Plan.

B. In accordance with the schedule set forth in the EPA-approved RD
Work Plan, Respondents shall submit the findings of the pre-remedial
design investigations in the preliminary design report (35%
completion). The findings should include the results and analysis of all
data collected during the pre-remedial design field studies.

C. The RD Reports (35%, 65% and 100% completion) shall be submitted
to the EPA in accordance with the schedule set forth in the EPA
approved RD Work Plan. The RD Reports shall include a discussion of
the design criteria and objectives, with emphasis on the capacity and
ability to meet design objectives successfully. The RD Reports shall
also include the plans and specifications that have been developed at
that point in time, along with a design analysis. The design analysis
shall provide the rationale for the plans and specifications, including
results of relevant sampling and testing performed, supporting
calculations and documentation of how these plans and specifications
will meet the requirements of the ROD and shall provide a discussion
of any impacts these findings may have on the RD. In addition to the
above, the RD Reports shall include the following items:

1. Specifications for photographic documentation of the
remedial construction;

2. A discussion of the manner in which the Remedial Action
(RA) will achieve the Performance Standards;

3. A discussion of the manner in which the RA will comply with
the EPA Region 2’s Clean and Green Policy;

4. A draft schedule for RA activities;



5. The draft schedule for the RA shall provide for the
completion of the installation of the remedy within 6 months
of the EPA’s approval of the RA Work Plan. The draft
schedule for RA and monitoring activities may be revised
during the remedial process, subject to the EPA's approval,

6. A preliminary Construction Quality Assurance Project Plan
which shall detail the approach to quality assurance during
construction activities at the Site;

7. A report describing those efforts made to secure access and
obtain other approvals and the results of those efforts; and

8. A plan for implementation of construction and construction
oversight.

D. The EPA’s comments on the preliminary design report (35%) shall be
incorporated by Respondents into the intermediate design report.
EPA’s comments on the intermediate design report (65% completion)
shall be incorporated by Respondents into the final design report
(100% completion).
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1. INTRODUCTION

This Pre-design Work Plan (PDWP) is being developed for the Gowanus Canal
Superfund Site (the Site) under the Administrative Order and Settlement Agreement for
Investigation, Sampling and Evaluation dated April 29, 2010, as amended on January
24, 2014 (the AOC). The AOC covers only the development of those portions of the
PDWP detailed in the scope of work (SOW) attached to the AOC Amendment (AOC
Attachment A). The PDWP is a necessary step in developing the technical activities
required by the Record of Decision (ROD) dated September 27, 2013, and provides the
data needed to implement the remedial design.

Implementation and completion of the PDWP activities will be performed under a
separately negotiated Administrative Order by a group of potentially responsible parties
(PRPs) identified by the United States Environmental Protection Agency (EPA). The
PDWP work elements will be further developed under the separate Administrative
Order, and this PDWP does not commit any party to performing the work described
herein.

11 Purpose

This PDWP provides a roadmap of the pre-design work elements required to be
conducted prior to the final remedial design activities (RD) being developed. The
PDWP identifies 26 individual pre-design work elements (PD-1 through PD-26),
summarized on Tables 1-1 and 1-2.

PD-1: Quality Assurance Project Plan (QAPP) and PD-2: Health and Safety Plan
(HASP), outlined in Sections 5 and 6, are currently under development and will be
submitted under separate cover in late February 2014. This PDWP addresses work
elements PD-3 through PD-8 in detail in Section 3 and Attachment A. Work elements
PD-9 through PD-26 are addressed in Section 4; an overview of likely major scope
items is provided for each of these work elements, which will be further developed in
subsequent phases of the PDWP.

1.2  Organization
This PDWP is organized as follows:

e Section 2 presents the project background,;

e Section 3 details pre-design work elements included in the first phase of the
PDWP;
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e Section 4 describes pre-design work elements that are anticipated to be included
with subsequent phases of the PDWP;

e Section 5 outlines the QAPP;
e Section 6 outlines the HASP;
e Section 7 provides References cited herein; and

e Attachment A provides Work Plans and additional details for pre-design work
elements PD-3 through PD-8.

HPH104/GC14003 2 January 2014



2. PROJECT BACKGROUND

2.1 Brief History of Gowanus Canal

The Gowanus Canal (the Canal) is a 1.8-mile-long, man-made canal constructed within
the former Gowanus Creek in the Borough of Brooklyn in New York City (NYC),
Kings County, New York (Figure 2-1). Gowanus Creek and the associated wetlands
complex previously covered the area in South Brooklyn between the current Carroll
Gardens and Park Slope neighborhoods. While development of the Canal began as
early as 1767 (Hunter Research, Inc., et al., 2004), the Canal was officially authorized
in 1848 by the State of New York for the dual purposes of draining the wetlands of
South Brooklyn and opening the area to development. The Canal was constructed
between 1853 and 1869 and was designed as a conveyance channel for barges (NYC
Department of City Planning, 1985). The original creek was widened and deepened for
1% miles from the bay to Butler Street (Brooklyn Historical Society, 2000). The banks
of the Canal were created by driving pilings adjacent to each other, securing them with
ribs and caps, and connecting them into the existing bank (Richards, 1848). Excavated
materials from the creek were reportedly used as fill behind the walls of the Canal
(Richards, 1848). By 1869, the Gowanus Canal was reported complete with the current
street configuration surrounding the Canal. The Canal enabled easy transportation and
storage of bulk materials such as coal, petroleum, asphalt, and lumber to support the
rapid growth of industry in Brooklyn and surrounding areas.

The Canal continued to be a primary route of transportation for goods and materials into
the area until the completion of the Gowanus Expressway in 1951 (NYC Department of
City Planning, 1985). The construction of the expressway essentially eliminated the
need for the Canal to be used for transportation purposes; however, it was still used for
manufacturing and storage. The decline of inner-city industry began in the early 1960s
and by the mid-1970s more than half of the properties along the Gowanus Canal were
reported as unused and in disrepair (Gowanus Canal Community Development
Corporation, 2003). As the use of the Canal declined, portions of the 1% Street,
5" Street, and 7" Street basins were filled. The 1% Street basin and 5" Street basin to the
southwest of 3 Avenue were filled between 1950 and 1969. The eastern end of the
7" Street basin was also filled during this period (Sanborn, 1950 and 1969) and a
building was constructed in this area.

2.1.1 Industrial Uses of the Canal

The Gowanus Canal has served as the conveyance of sewage and industrial wastes as
part of the development and industrialization of the area. During the canal construction,
the City of Brooklyn constructed sewers emptying into the Gowanus Canal as early as
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1858. The confined nature of the Canal and limited tidal exchange resulted in
sedimentation and water quality degradation shortly after construction. Accumulation
of sludge and sediments in the Canal became problematic as early as the late 1800s
because of discharges of sewage to the Canal. By 1889, the waters in the Gowanus
Canal were heavily impacted by sewage and industrial discharges and they were
considered a public health hazard and a hazard to travel in the Canal.

In 1889, the State Commission suggested that filling the Canal was the best solution to
improve water quality conditions, but because of the expense of filling in the Canal, the
Commission provided alternative recommendations including “absolute cutting off of
all discharges to the Canal,” bulkhead repair, dredging, replacement of bridges with
fixed spans, and the installation of a flushing system (Hunter Research, Inc., et al.,
2004). That same year, the City of Brooklyn constructed storm sewer outfalls that
drained the Fort Greene section of Brooklyn to the head of the Canal in an effort to
improve flow/tidal exchange within the Canal; however, the effort was unsuccessful and
only contributed to water quality degradation in the Canal.

A review of Sanborn, Hyde, and Bromley maps, as well as other historical sources,
identified numerous historic business operations that potentially had operations of
environmental concern near the Canal. The numbers and types of operations that
occurred along Canal are estimated to include, but are not limited to, the following:

e 47 historic coal yards operated along the Canal from the time that it was
completed in the late 1860s through the late 1960s.

e Numerous asphalt and coal tar products companies were located along the
central and lower portions of the Canal; 17 of these sites operated as early as
1886 through the present.

e 11 bulk oil storage facilities or oil works operated along the entire length of the
Canal from as early as 1880 through recent times.

e 37 chemical, paint, fertilizer, and plastic manufacturing facilities were located
along the entire length of the Canal from as early as the 1860s to the present.

e 2 incinerators and city dumping platforms located along the Canal were operated
by the City of New York.

e Power plants, substations, and railroad repair yards have operated along the
Canal from as early as 1886 through recent years.
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e 3 manufactured gas plants (MGPs) operated along the Canal and are discussed
further in Section 2.5.3.

2.1.2 Combined sewer overflows (CSOs)

The Gowanus Canal and surrounding area are currently serviced by combined sewer
systems which convey sewage and stormwater to the Red Hook Water Pollution Control
Plant (WPCP) and Owls Head WPCP. During wet weather, the combined sewer system
becomes overwhelmed, and a mixture of sewage and stormwater is discharged into the
canal via 11 CSO outfalls (NYCDEP, 2008). Ten of these CSO outfalls are within the
study area defined by the EPA (CSO outfall OH-024 is located south of the study area)
(CH2M Hill and HDR, 2011). The 11 CSO outfalls are shown in Figure 2-1. Six
percent of the watershed does not contain sanitary sewers such that stormwater drains
directly to the Canal (NYCDEP, 2008).

The Red Hook WPCP services areas to the north and west of the Canal. Outfalls
discharging to the Canal associated with the Red Hook WPCP are CSOs RH-031, RH-
033, RH-034, RH-035, RH-036, RH-037, RH-038, and one active stormwater outfall
(RH-601 formerly RH-032). These outfalls drain approximately 935 acres (slightly less
than half) of the Gowanus Canal watershed (NYCDEP, 2008). The Owls Head WPCP
services areas to the south and east of the Canal. Outfalls discharging to the Canal
associated with the Owls Head WPCP are CSOs OH-005, OH-006, OH-007, and OH-
024 and three stormwater outfalls (OH-601, OH-602, OH-607 (formerly OH-008)).
The Owls Head WPCP services 719 acres (slightly less than half) of the Gowanus Canal
watershed (NYCDEP, 2008).

The greatest annual discharges occur from outfalls RH-034, RH-035, and OH-007
(NYCDEP, 2008).

2.1.3 Flushing Tunnel

In 1911, the Gowanus Canal Flushing Tunnel was constructed to pull the less polluted
waters of Gowanus Bay into the Gowanus Canal while discharging polluted water at the
head of the Canal to the Buttermilk Channel via a propeller and underground
tunnel. The flushing tunnel system includes an electric-powered propeller and a 12-foot
internal diameter 6,280-foot-long tunnel that runs primarily under Degraw Street to the
Buttermilk Channel. The flushing tunnel inported approximately 300 million gallons
per day (mgd) of water from the Gowanus Bay into the Canal, and operated from 1911
until 1960 when mechanical failure, reportedly from a manhole cover that was dropped
into the flushing tunnel propeller shaft, rendered the pump inoperable (Hunter Research,
Inc., et al., 2004). With the flushing tunnel inoperable, siltation of the Canal occurred
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and Canal water quality returned to its degraded state. Through the Gowanus Facilities
Upgrade project, the NYCDERP is in the process of upgrading the single pump system to
a three pump system, which is intended to provide additional capacity and needed
redundancy to maintain operation with one or two pumps out of service for maintenance
or repairs, and allow for continuous operation throughout the tidal cycle. The projected
flow range for the upgraded system is 175 mgd at low tide to 250 mgd at high tide, with
an average flow of approximately 215 mgd. The upgraded system will incorporate
variable frequency drives to allow the pump speed and flow rate to be adjusted
according to the tides.

2.2 Current Configuration of Gowanus Canal

The EPA Feasibility Study (FS, CH2M Hill, 2011) divided the Canal into three
remediation target areas (RTAS) that correspond to the upper reach (RTA 1), middle
reach (RTA 2), and lower reach (RTA 3) of the Canal in order to facilitate the
assessment and management of the Canal (Figure 2-2).

There are five east—west surface streets with bridges that cross over the Canal, as shown
in Figure (2-2): Union Street, Carroll Street, 3rd Street, 9th Street, and Hamilton
Avenue. Hamilton Avenue is a divided roadway with two bridges spanning the Canal.
The Gowanus Expressway and a viaduct for Metropolitan Transit Authority (MTA)
subway trains also pass overhead. The Gowanus Expressway is co-located with
Hamilton Avenue bridges and the MTA viaduct is co-located with the 9th Street bridge.

North of Hamilton Avenue, the Canal is approximately 5,600 feet long with a maximum
water depth of approximately -15 feet mean lower low water (MLLW) in the main
channel. The Canal is approximately 100 feet wide though there are narrower sections.
There are four short turning basins that branch to the east of the main channel at 5th
Street, 6th Street, 7th Street, and 11th Street. A former turning basin at 1st Street and
an extension of the 5th Street turning basin were filled in between 1953 and 1965, and
an extension of the 7th Street turning basin has also been filled. South of Hamilton
Avenue, the Canal widens to a maximum of approximately 2,200 feet and ranges in
depth from -15 to -35 feet MLLW. The Gowanus Canal has no remaining natural
shoreline or natural wetlands, though various small, unconnected areas of vegetation
and intertidal habitat exist. The vast majority of the shoreline of the Canal is lined with
retaining structures or bulkheads.

The Canal is located in a mixed residential-commercial-industrial area. It borders
several residential neighborhoods, including Gowanus, Park Slope, Cobble Hill, Carroll
Gardens, and Red Hook, with housing located within one block of the Canal. The

HPH104/GC14003 6 January 2014



waterfront properties abutting the Canal are primarily commercial and industrial.
Re-zoning of Canal-front parcels to high density residential began in 2009 and further
such re-zoning is anticipated.

2.3 Recent CERCLA Requlatory History

Since 1983, the NYC Department of Environmental Protection (NYCDEP) has
compiled four separate reports on water quality and CSO controls for the Canal, each of
which was approved by the New York State Department of Environmental
Conservation (NYSDEC) for proposed further actions. Since 2003, the United States
Army Corps of Engineers (USACE) has issued about a dozen reports regarding the
Canal. National Grid has completed numerous reports regarding its former MGP sites,
and studies and/or cleanups have been conducted at another dozen or more upland
areas.

In April 2009, the Gowanus Canal was proposed for inclusion on the National Priorities
List (NPL) pursuant to the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) at the request of NYSDEC. EPA commenced a remedial
investigation (RI) following the proposal for inclusion on the NPL, and on March 2,
2010, EPA placed the Canal on the NPL.

In April 2010, EPA entered into Administrative Orders of Consent with NYC and
National Grid to perform work in support of EPA’s remedial investigation/feasibility
study (RI/FS). The RI Report was completed in January 2011 and the draft FS Report
was completed in December 2011. An FS addendum report was completed in
December 2012.

2.4 Select Potentially Responsible Parties

As of September 2013, EPA has sent notices of potential liability to thirty-three
companies, NYC, the US Navy, the US Postal Service, the US General Services
Administration, the US Maritime Administration and the former owner of a company,
since deceased. These parties were also sent information request letters. The recipients
of notice of potential liabilities are listed in Table 2-1, and the location of the properties
relative to the Gowanus Canal are shown in Figures 2-3 to 2-6. Seventy-one other
companies have been sent information request letters as well.
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2.5

251

Overview of Proposed Remedy

In-Canal Remedial Activities

The ROD includes, but is not limited to, the following components to complete the
remedy in the Canal.

Dredging of the entire column of hazardous substance-contaminated sediments
which have accumulated above the native sediments in the upper and mid-
reaches of the Canal (referred to as “soft sediments”).

In situ stabilization (ISS) of those native sediments in select areas in the upper
and mid-reaches of the Canal contaminated with high levels of non-aqueous
phase liquid (NAPL).

Construction of a multilayer cap in the upper and mid-reaches of the Canal to
isolate and prevent the migration of polycyclic aromatic hydrocarbons (PAHS)
and residual NAPL from native sediments.

Dredging of the entire soft sediment column in the lower reach of the Canal.

Construction of a multilayer cap in the lower reach of the Canal to isolate and
prevent the migration of PAHs from native sediments.

Off-site treatment of the NAPL-impacted sediments dredged from the upper and
mid-reaches of the Canal with thermal desorption followed by beneficial reuse
off-site (e.g., landfill daily cover) if possible.

Off-site stabilization of the less contaminated sediments dredged from the lower
reach of the Canal and the sediments in the other reaches not impacted by
NAPL, followed by beneficial reuse off-site.

Excavation and restoration of approximately 475 feet of the filled-in former
1st Street turning basin.

Excavation and restoration of the portion of the 5" Street turning basin
beginning underneath the 3rd Avenue bridge and extending approximately 25
feet to the east, and installation of a barrier or interception system at the eastern
boundary of the excavation.
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e Implementation of institutional controls incorporating the existing fish
consumption advisories (modified as needed) as well as other controls to protect
the integrity of the cap.

e Periodic maintenance of the cap and long-term monitoring to ensure that the
remedy continues to function effectively.

2.5.2 Control of Point Source Discharges

The ROD also requires the following components:

e CSO control measures are required for the upper reach of the Canal to
significantly reduce overall contaminated solid discharges to the Canal.

e Other potential point sources discharges that need to be addressed as part of the
remedial actions include; storm drains, and unpermitted discharges.

2.5.3 Remediation of Upland Sites

In order for the selected remedy in the Canal to be effective, upland sources which have
the potential to recontaminate the Canal must be addressed. The impacted upland areas
along the Canal (which could cause Canal recontamination post-remedy by erosion
from the surface and through bulkheads in disrepair) are required by the ROD to be
addressed prior to the commencement of, or in phased coordination with,
implementation of the selected remedy. Potential upland sources are the properties
referenced in Section 2.4 and shown in Figures 2-3 to 2-6. The former MGP facilities
are being addressed by National Grid, a PRP for the three former MGP facilities at the
Site, under NYSDEC oversight. In addition, the ROD recognizes there are additional
impacted upland sites which have been referred to NYSDEC.

2.6 Summary of Existing Data

A number of field investigations have been completed as part of the RI leading up to the
ROD for the Gowanus Canal and as part of the development of corrective measures for
the upland sites. This information was used to develop a conceptual site model (CSM).
The available data includes:

e EPA investigations in the Gowanus Canal including “Gowanus Canal Remedial
Investigation Report” (CH2M Hill and HDR, 2011) and “Draft Feasibility
Study, Gowanus Canal” (CH2M Hill, 2011).
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e Bench-scale testing data conducted in 2013 by CH2M Hill included in “Bench-
Scale Testing Report Pre-Design Investigations Gowanus Canal Brooklyn, New
York” (CH2M Hill, 2013).

e Canal samples collected by GEI included in the following reports from 2007 and
2009: “Draft Remedial Investigation Technical Report: Gowanus Canal
Superfund Site, Brooklyn, New York” (GEI Consultants, Inc., 2007) and
“Remedial Investigation Technical Report, Gowanus Canal, Brooklyn, New
York” (GEI Consultants, Inc., 2009).

e Reports associated with upland investigation and remediation, including RI/FS,
interim remedial design, ROD, and design and construction documents as
maintained at the community outreach internet sites below.

Fulton Municipal former MGP
http://www.fultonmgpsite.com/index.html

Metropolitan former MGP
http://www.metropolitanmgpsite.com/index.html

Citizens former MGP
http://www.citizensmgpsite.com/index.html

e CSO related information located in the following reports; “CSO/Gowanus Canal
Sampling and Screening-Level Risk Assessment Report, Gowanus Canal
Superfund Site, Brooklyn, New York” (GEI Consultants, Inc., 2011a), and
“City-Wide Long Term CSO Control Planning Project, Gowanus Canal
Waterbody/Watershed Facility Plan Report” (NYCDEP, 2007). -

e Debris surveys of the Canal located in appendix M of “Gowanus Canal
Remedial Investigation Report” (CH2M Hill and HDR, 2011).

e Bulkhead and Bathymetric Surveys

o Reports associated with bulkheads in the Gowanus Canal including
“Gowanus Canal, Bulkhead Inventory Survey” (Brown, 2000), “Side Scan
Sonar Report: Gowanus Canal Preliminary Bulkhead Study, Brooklyn,
Kings County, NY” (Dolan Research, Inc., 2010), and “Draft Bulkhead
Summary: Gowanus Canal Superfund Site, Brooklyn New York” (GEI
Consultants, Inc., 2012).
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« Bathymetric survey including “Multibeam Hydrographic Survey” (Ocean
Surveys, Inc., 2013).

e Other reports used for the development of the Gowanus Canal CSM are as
follows:

« “Initial Geotechnical Investigation in Support of Cap Design, Gowanus
Canal Superfund Site, Brooklyn New York” (GEI Consultants, Inc., 2013).

o “Groundwater Model Report, Gowanus Canal Superfund Site, Brooklyn,
New York” (GEI Consultants, Inc., 2011).

o “Gowanus Canal Numerical Surface Water Modeling Phase 1 Report”
(Baird, 2012).
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3. PRE-DESIGN TASKS INCLUDED IN THE PDWP
3.1 Overview

The purpose of the PDWP is to provide data to support refinement of the
comprehensive Site-wide CSM and development of the remedial design process. The
PDWP will be developed through an incremental, phased approach with separate
submittals for each phase of the PDWP. This first submittal of the PDWP addresses
specific work elements identified as PD-1 through PD-8 of the SOW (in the AOC
Amendment, Attachment A) and summarized in Table 1-1. Work elements PD-3
through PD-8 are described in Sections 3.3 through 3.8 and detailed in Attachment A.

A preliminary list of additional pre-design work elements, PD-9 to PD-26, is provided
in Table 1-2 and included here for completeness. The PDWP for the activities in
Table 1-2 is anticipated to be submitted under a later Administrative Order performed
jointly by the PRPs identified by EPA. In some cases, the information collected in
PD-3 through PD-8 will be used to scope the later pre-design work elements identified
in Table 1-2.

An initial list of remedial design components has been identified and is summarized in
Table 3-1. Each PDWP work element (i.e., PD-3 to PD-8) supports specific design
components, as highlighted in Table 3-1 and in the following work element
descriptions.

3.2 Data Quality Objectives (DQOs) of PDWP

DQOs for each pre-design work element will be defined in the QAPP. An overview of
the DQO development process is provided below. All steps may not be included in
each work element, and finalization of the DQOs is contingent upon finalization of the
approaches and methodologies associated with each individual work element.

e Step 1 - State the problem

Step 2 — Identify the goals of the study

Step 3 — Identify information inputs

Step 4 — Identify boundaries of the study

Step 5 — Develop the analytic approach

Step 6 — Specify performance or acceptance criteria
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3.3 PD-3: Additional Reconnaissance for Debris Removal

The overall objective of this work element is to identify and characterize debris present
in the areas not included in the high-frequency side-scan sonar study completed in
December 2010. If needed, areas of uncertainty in the previous survey will be revisited
for confirmation. This additional debris reconnaissance builds upon information
contained in the Rl (CH2M Hill, 2011) for the Site. Information from this work element
will assist in refining and improving the comprehensive Site-wide CSM and prepare for
future remedial activities.

The results of PD-3, coupled with previous work, will be used to develop the plan for
PD-4: A Plan for Debris Removal, Decontamination, and Disposal. The work element
will also provide information to support design components related to equipment
mobilization, staging and project infrastructure needs, and logistics.

3.4 PD-4: A Plan for Debris Removal, Decontamination, and Disposal

The overall objective of this work element is to develop a Debris Removal,
Decontamination, and Disposal Plan to govern the removal and/or management of
debris such that the underlying targeted sediment can be efficiently and effectively
dredged and/or remediated.

Key components of the Debris Plan will include but not limited to:
e Debris removal;
e Debris decontamination;
e Debris handling and disposal; and
e Cultural resources management.

The results of PD-4 will be used specifically to develop the remedial design component
associated with debris management. The work element will also provide information to
support design components related to sediment dredging, dredge material management,
transport off-site, dewatering and water treatment, and archeological methodologies to
address cultural resources in debris removal and dredging.
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35 PD-5: Detailed Survey and Assessment of Existing Bulkheads for Remedy
Implementation

The overall objectives of the bulkhead survey and assessment work element are to
provide a plan for performing a preliminary assessment of the stability of existing
bulkheads during and after remedy implementation, and to create a preliminary design
of bulkhead support systems. The proposed field exploration program will collect data
to be used as the basis for design of bulkhead support systems. It is anticipated that
supplemental information will be required for the design of property-specific support
systems.

The activities that are planned as part of PD-5 include:
e Subsurface investigation of existing bulkhead foundations;
e Geotechnical site investigation;
e Factual bulkhead investigation report;
e Evaluation of existing bulkhead stability during remedy implementation;
e Evaluation of final conditions for bulkheads; and
e Assessment and recommendation of existing bulkhead report.

The results of PD-5, coupled with previous work, will be used to develop the bulkhead
stabilization design components. The work element will also provide information to
support design components related to capping, amendment layer design, ISS, and
archeological methodology.

3.6 PD-6: A Plan for Staging Site Selection and Implementation

This work element has been prepared to describe the approach and methods to be used
to select sites for the staging activities necessary to assemble and transfer labor,
equipment, supplies, and material during remedial activities. The objective of this work
element is to develop a plan describing the means to:

e ldentify project infrastructure needs;
e Determine necessary staging site requirements;

o |dentify potential staging sites; and,
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e Evaluate staging sites.

It is anticipated that candidate sites will be re-evaluated throughout the design process
as project infrastructure needs are refined. The results of PD-6 will be used to develop
several design components, including equipment mobilization, staging, sediment
handling, transport off-site, dewatering and water treatment, and logistics. The work
element will also provide information to support the design component related material
procurement.

3.7 PD-7: Evaluation of Potential Groundwater Upwelling Areas and
Measurement of Discharge Rates

Two primary objectives of this work element are to determine the approximate areas of
significant groundwater upwelling in the Gowanus Canal and, for those areas where
discharge is identified, to estimate the rate and velocity of this discharge.

The activities that are planned as part of PD-7 include:

e Evaluate and select applicable technologies for locating groundwater discharge
areas and quantifying discharge rates;

e Evaluate and select areas of the Canal for groundwater upwelling measurements;
e Inspect Site to confirm feasibility of selected technologies at target locations;

e Implement selected technologies to assess groundwater upwelling areas and
discharge rates;

e Characterize the hydraulic conductivity between the native and soft sediments;
e Refine the groundwater CSM and groundwater model; and
e Data management, analysis, and reporting.

The results of PD-7, coupled with previous work, will be used to develop the design
elements related to capping, the capping amendment layer, ISS, and bulkheads. The
work element will also provide information to support design components related to
material procurement.
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3.8 PD-8: Evaluation of Potentially Mobile NAPL in Native Sediments

The primary objectives of this work element are to (i) quantify the coal tar NAPL
distribution within the canal, (ii) define areas of potentially mobile NAPL, and (iii)
identify and characterize the controlling factors of NAPL mobility.

The activities that are planned as part of PD-8 include:

e Desktop evaluation of NAPL mobility and selection of appropriate field-
screening technology(ies) and assessment locations;

¢ Implementation of field-based approaches to assess in situ NAPL distribution;
e Laboratory mobility testing and NAPL characterization; and,
e Data management, analysis, and reporting.

The results of PD-8, coupled with previous work, will be used to develop the design
component for ISS. The work element will also provide information to support design
components related to bulkhead stabilization, capping, and material procurement.
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4. PRE-DESIGN TASKS TO BE INCLUDED IN SUBSEQUENT PHASES
OF THE PDWP

A preliminary list of additional pre-design work elements, PD-9 to PD-26, is provided
in Table 1-2 and is included here for completeness. The PDWP for the activities in
Table 1-2 is anticipated to be submitted under a later Administrative Order performed
jointly by the PRPs identified by EPA. These future work elements will support
specific design components, as highlighted in Table 4-1 and in the following work
element descriptions.

4.1 PD-9: Additional Sampling for Polychlorinated Biphenyls (PCBSs)

Mitigation of ongoing PCB sources will be a key component of a sustainable remedial
design. Additional sampling is needed in areas with elevated PCB concentrations to
determine if there are upland PCB sources that require controls. Hydrodynamic and
sediment modeling will also be used to provide an additional line of evidence of upland
PCB sources. The additional sampling data will also support the waste disposal
component.

4.2 PD-10: Stabilized Material Use and Treatability Testing

The ROD referenced the potential beneficial reuse of dredged material as landfill
cover. This option will be evaluated during treatability testing to determine the optimal
amount of stabilization agents (e.g., pozzolonics) needed in order for the amended
dredged material to reliably meet the acceptance criteria of a permitted end-use/disposal
site such as a landfill or similar facility.

4.3 PD-11: Study of Canal Operations

A detailed evaluation of vessel operations in the Canal will be undertaken to refine
sizing needs of the cap armoring layer in different RTAs. The conceptual layout of the
armor layer provided in the FS did not include the influences of twin propellers and
rudders which could result in larger bottom velocities and the need for larger armor
layers. The refined understanding of vessel operations and armor layer needs will be
incorporated into PD-24: Propeller Wash and Cap Armoring Study and will directly
support cap design.

4.4 PD-12: Groundwater Model Update

Estimates of groundwater upwelling (discharge) in the Canal using the existing
numerical groundwater model are based on a calibration to various inputs, including
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measured hydraulic conductivity of subsurface formations outside the Canal, measured
groundwater elevations outside the Canal, and mean sea level in the Canal. The
model’s simulation of sediments within the Canal is approximated using fitted sediment
hydraulic conductivity estimates. New data to be collected as part of PD-7: Evaluation
of Potential Groundwater Upwelling Areas and PD-8: Evaluation of Potentially Mobile
NAPL in Native Sediments will include identification of groundwater discharge areas,
quantification of discharge rates in selected areas, lithology descriptions, and possibly
hydraulic conductivity values for the soft sediment and native sediments. Incorporation
of these data into the groundwater model followed by a recalibration to match
groundwater discharge rates (if necessary) will refine the model and enable it to be used
for predictive assessment of NAPL mobility as well as potential groundwater gradients
and elevations due to implementation of bulkhead stabilization, ISS, and capping.

45 PD-13: Upland Area Evaluation for Cut-off Walls

A land-side survey will be conducted along the Canal side-walls to identify upland
locations requiring cut-off walls or other remedial measures due to NAPL that has
migrated to upland locations. Follow-up investigations to evaluate the extent (depth,
length) of the cut-off walls will be conducted. Mitigation of ongoing NAPL sources
will be a key component of a sustainable remedial design.

4.6 PD-14: Compliance Plan for Federal and State Archeological Requirements

A plan will be developed to comply with applicable Federal and State archeological
requirements. The plan will be referenced in the remedial design for sediment and
debris removal.

4.7 PD-15: Laboratory Evaluation of NAPL Mobility

Additional laboratory evaluations will be conducted to assess the potential mobility of
NAPL under in situ conditions. This work element will build upon and expand the
bench-scale work completed by EPA and will complement PD-8: Evaluation of
Potentially Mobile NAPL in Native Sediments. An expanded number of tests to
provide more representative data and confirmation of results are needed to support ISS
boundary delineation. The work element addresses a CSM data gap and is directly
related to ISS and capping design components.

4.8 PD-16: Revisions to Sediment and Hydrodynamic Models

Sediment and hydrodynamic models will be revised to incorporate recently collected
sediment and water data. The model updates are of particular importance as they relate
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to of activation of the Flushing Tunnel. This work element will include updating the
models based on recent data collection and refinement of the model grid or other
features to ensure they are well suited for remedial design needs. The models will be
used to evaluate the Flushing Tunnel impacts as well and can be used to inform the
remedial design.

49 PD-17: Evaluation of Active Cap Treatment Technologies

Laboratory evaluation of active cap treatment technologies is needed to screen and
validate potential amendments and amendment mixes to address contaminants that are
present and mobile in the sediment matrix. Amendments will be evaluated under
scenarios representative of in situ conditions in different RTAs to collect data on design
parameters (e.g., sorption potential). Results will be incorporated directly into the
remedial design for capping.

410 PD-18: Geotechnical Characterization for Cap Design

Additional field characterization of geotechnical parameters to support cap design will
be conducted to improve data density in several areas and to further refine
understanding of cap stability, consolidation, and strength gain over time. Additional
testing will be conducted to assess the potential to accommodate potentially larger
armor layer diameters as a result of a refined understanding of armor layer needs from
PD-11: Study of Canal Operations. The results will directly support cap design over
both soft and native sediments.

411 PD-19: Laboratory Evaluation of ISS Performance

Additional laboratory studies will be conducted to evaluate and optimize the
performance of materials and mixture ratios for the ISS design. This work element will
build upon the bench-scale work completed by EPA and will expand the number of tests
to provide more representative data and confirmation of results. The work element
directly supports 1SS and capping remedial design components, including providing
information to help optimize mix design and determining the appropriate remedy
(capping or ISS) in various areas of the canal.

4.12 PD-20: Technical Workshops

Periodic technical workshops with EPA will be conducted to develop agreement on pre-
design task scoping and share results in an expedited and direct manner. Periodic in-
person meetings will be augmented with teleconference and videoconference meetings
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as the need arises. The technical workshops with EPA are intended to be mutually
beneficial and maintain a productive remedial design schedule.

413 PD-21: Sediment Stabilization and Treatment Technologies Treatability
Studies

Laboratory treatability studies of sediment stabilization and treatment technologies will
be conducted to evaluate various approaches to optimize sediment dewatering and to
identify material-specific pozzolonic mixing ratios to optimize the binding of the
contaminants into a stable matrix. From these stabilization and treatability studies, the
laboratory mixtures will be subjected to leachability studies to determine compliance
with acceptability criteria at various disposal and/or permitted end-use facilities. Cost
and performance data will be developed to screen approaches and support dredging
design.

414 PD-22: Bathymetric Survey after Flushing Tunnel Operation

A bathymetric survey will be conducted after the Flushing Tunnel activation to assess
sediment transport as a result of increased flow velocities and the potential need for
sediment chemical of potential concern (COPC) re-characterization. Results from the
bathymetric survey will be incorporated into sediment and hydrodynamic model
updates planned as part of PD-16, to ensure the models are relevant and accurate for
remedial design activities, including dredge and cap design.

4.15 PD-23: Dredge Volume Field Study

A refined dredge volume field study will be conducted to confirm the bathymetric
survey and native sediment elevations. Results from the field study will be used to
refine and confirm sediment and hydrodynamic model updates and finalize dredge and
cap design, including dredge prism delineation.

416 PD-24: Propeller Wash and Cap Armoring Study

Evidence of vessel disturbance on the sediment bed is apparent in the high resolution
multi-beam bathymetric surveys performed in 2010 and 2011, and needs to be
accounted for in the design. A refined propeller wash and cap armoring study will be
conducted after Flushing Tunnel operation. Hydrodynamic and sediment transport
models will be used to evaluate impacts of propeller wash. Detailed assessment of flow
velocities induced by propeller wash, as predicted by the modeling, will be quantified
and incorporated into the cap armor layer design.

HPH104/GC14003 20 January 2014



417 PD-25: CSM Refinement

The Site-wide comprehensive CSM must be refined so that the remedial design can
account for all physical and chemical site processes that have bearing on remedial
effectiveness. Results of the pre-design investigations and post-Flushing Tunnel
activation studies will be integrated into the CSM to guide remedial design needs and
enable predictive modeling of remedial actions.

418 PD-26: Basis of Design Report

The basis of design (BOD) is an integral step in the planning, scoping, and execution of
the technical studies and engineering design required to develop a comprehensive
remedial approach for contaminated sediments in the Gowanus Canal. The BOD will
also be used to develop the project schedule and budget requirements. The BOD is a
“living document” that is initiated at the beginning of the design effort and develops the
design principals. The final BOD is completed later in the project, once the final design
is completed, and synthesizes all project information, including defining and detailing
the remedial approach and associated remedial design parameters that are developed,
tested, and agreed to during the remedial design.
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S. QUALITY ASSURANCE PROJECT PLAN

A QAPP will be developed to guide project quality assurance and control for the work
to be performed under this PDWP. The QAPP will meet the objectives of the Uniform
Federal Policy for Quality Assurance Project Plans (UFP-QAPP), Parts 1, 2 and 3,
EPA-505-B-04-900A, B and C, March 2005 or newer, and other relevant policy and
guidance. The QAPP will initially address work elements PD-3 through PD-8 of Table
1-1. The plan will be amended as details of the field and laboratory programs
associated with these work elements are finalized. It may also be may be amended to
support scope-specific work plans that follow. The QAPP will be submitted as a
standalone document and is not appended to this PDWP.
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6. HEALTH AND SAFETY PLAN

A HASP will be developed to address the protection of worker health and safety and the
response to contingencies that could impact public health, safety, and the environment.
The HASP will satisfy the requirements of the Occupational Safety and Health
Guidance for Hazardous Waste Site Activities, (June 1990, DHHS NIOSH Publication
No. 90-117), and the Occupational Safety and Health Administration, U.S. Department
of Labor (OSHA) requirements. The HASP will initially address work elements PD-3
through PD-8 of Table 1-1. The plan will be amended as details of the field and
laboratory programs associated with these work elements are finalized. It may also be
may be amended to support scope-specific work plans that follow. The HASP will be
submitted as a standalone document and is not appended to this PDWP.
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Table 1-1. Individual Pre-Design Work Elements (PD-1 through PD-8).

Item Pre-Design Work Element

PD-1 | Quality Assurance Project Plan, including Field Sampling Plan

PD-2 | Health and Safety Plan

PD-3 | Additional reconnaissance of the canal bottom for performing pre-construction debris removal

PD-4 | A plan for debris removal, decontamination and disposal

PD-5 | A survey and assessment, as it relates to the implementation of the remedy, of the integrity of existing bulkhead along the canal and a
determination of the extent of temporary bulkhead installation required for remedy implementation

PD-6 | A plan for staging site selection and implementation of staging operations

PD-7 | Data collection for the evaluation of potential groundwater upwelling at the canal bottom for identification of groundwater discharge
areas and measurements of discharge rate

PD-8 | Evaluation of canal native sediment to identify areas of potentially mobile NAPL for the ISS treatment boundaries
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Table 1-2. Additional Pre-Design Work Elements (PD-9 through PD-26).

Item ‘ Potential Work Elements for Subsequent Phases

PD-9 | Additional sampling of area with highest detected PCB concentration in the middle reach of the canal to determine if there is an
upland PCB source which requires controls

PD-10 | Refinement of options pertaining to beneficial use of stabilized material; treatability testing to evaluate of permitted disposal options

PD-11 | Detailed study of tug-boats and operations in the canal

PD-12 | Groundwater model update

PD-13 | Evaluation of upland locations requiring cut-off walls or other remedial measures as a result of NAPL that has migrated to upland
locations and determination of the extent (depth, length) of cut-off walls at each location

PD-14 | Plan for compliance with Federal and State archeological requirements

PD-15 | Laboratory evaluations of NAPL mobility

PD-16 | Revision of sediment and hydrodynamic models to account for Flushing Tunnel operation

PD-17 | Laboratory evaluation of active cap treatment technologies

PD-18 | Field characterization of geotechnical parameters to support cap design

PD-19 | Laboratory evaluation of ISS performance

PD-20 | Periodic technical workshops with EPA

PD-21 | Laboratory treatability studies of sediment stabilization and treatment technologies

PD-22 | Bathymetric survey post Flushing Tunnel operation

PD-23 | Refined dredge volume field study post Flushing Tunnel operation

PD-24 | Refined propeller wash and cap armoring study post Flushing Tunnel operation

PD-25 | Refinement of comprehensive CSM

PD-26 | Basis of Design Report
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Table 2-1. Recipients of Notice of Potential Liabilities.

Amerada Hess Corp. National Grid USA

Bayside Fuel Qil Corp. New York City

Beam Inc. NL Industries, Inc.

Beazer East, Inc. Northeastern Plastics, Inc.

Brink's Inc. Northville Industries Corp. (NIC)
Brooklyn Improvement Co. Patterson Fuel Oil Company, Inc.
CBS Corporation Puget Sound Commerce Center, Inc.
Citigroup, Inc./MRC Holdings, Inc. Rexam Beverage Can Co.
ConocoPhillips Co. SPX Corporation

Consolidated Edison Company of New York, Inc. Stauffer Management Co., LLC
Cooper Standard Automotive, Inc. TDA Industries, Inc.

Dun & Bradstreet, Inc. Chevron U.S.A. Inc.

Estate of Daniel Tinneny U.S. General Services Administration
ExxonMobil Oil Corp. U.S. Maritime Administration
Hauck Manufacturing, Inc. U.S. Navy

Honeywell International Inc. U.S. Postal Service

Kraft Foods Global, Inc. Verizon New York, Inc.

MCIZ Corp.
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Table 3-1. Preliminary List of Remedial Design Components (PD-3 to PD-8).

Debris

Additional Debris M Bulkhead Survey and Staging Site Groundwater Upwelling NAPL Characterization
: : anagement ) - . : ;
Select Design Components Reconnaissance Plan Assessment Selection Plan Investigation in Native Sediments
PD-3 PD-4 PD-5 PD-6 PD-7 PD-8
Bulkhead Stabilization P S S
Mopilization of Multiple Water and Land Based Construction S P
Equipment
Staging and Project Infrastructure Needs S P
Debris Management P P
Sediment Dredging S
Dredged Material Management S
Sediment Treatment and Proper Disposal
Sediment Handling Area P
Transport Off-site S P
Dewatering and Water Treatment S P
Capping S P S
Material Procurement S S S
Amendment (Treatment) Layer Design S P S
In Situ Stabilization S P
Geotechnical and Hydrodynamic Stability
Archeological methodology during debris removal and dredging S S
Logistics plan for Canal transport S P

P - Primary use of information
S - Supplements information collected under other work elements
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Table 4-1. Preliminary List of Remedial Design Components (PD-9 to PD-26).
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D-9 | PD-10 | PD-11 | PD-12 | PD-13 | PD-14 | PD-15 | PD-16 | PD-17 | PD-18 | PD-19 | PD-20 | PD-21 | PD-22 | PD-23 | PD-24 | PD-25 | PD-26
Bulkhead Stabilization S P S S S P S S P P
Mobilization of Multiple Water and Land Based Construction S P S P
Equipment
Staging and Project Infrastructure Needs S P S P
Debris Management S S P S P P
Sediment Dredging S S P S S P P P
Dredged Material Management P P P P P
Sediment Treatment and Proper Disposal P P P P P P
Sediment Handling Area S P S ) P
Transport Off-site S P S P S P
Dewatering and Water Treatment S P P
Capping P P P P P P S P P P P P P
Material Procurement S S S S P P
Amendment (Treatment) Layer Design P P P P S S P P P
In Situ Stabilization P P S P P P P
Geotechnical and Hydrodynamic Stability P P P S P P P P P
Archeological methodology during debris removal and dredging P P P
Logistics plan for Canal transport P P S P

P - Primary use of information
S - Supplements information collected under other work elements
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1 INTRODUCTION

1.1 Terms of Reference

This Pre-design Work Plan (PDWP) is being developed for the Gowanus Canal
Superfund Site (the Site) under the Administrative Order and Settlement Agreement for
Investigation, Sampling and Evaluation dated April 29, 2010, as amended on January
24, 2014 (the AOC). The AOC covers only the development of the PDWP as detailed
in the scope of work (SOW) attached to the AOC Amendment (AOC Attachment A).
The PDWP is a necessary step in developing the technical activities required by the
Record of Decision (ROD) dated September 27, 2013, and provide the data needed to
implement the remedial design.

Implementation of the PDWP activities will be performed under a separately negotiated
Administrative Order by a group of potentialy responsible parties (PRPs) identified by
the United States Environmental Protection Agency (EPA). The PDWP work elements
will be further developed under the separate Administrative Order, and this PDWP does
not commit any party to performing the work described herein.

The pre-design (PD) work elements included in this Attachment are as follows:

e Additional reconnaissance of the Gowanus Canal (the Canal) bottom for pre-
construction debris removal (PD-3, SOW Table 1);

e A planfor debris removal, decontamination, and disposal (PD-4, SOW Table 1);

e A survey and assessment, as it relates to the implementation of the remedy, of
the integrity of existing bulkhead along the canal and a determination of the
extent of temporary bulkhead installation required for remedy implementation
(PD-5, SOW Table 1);

e A plan for staging site selection and implementation of staging operations (PD-
6, SOW Table 1);

e Data collection for the evaluation of potential groundwater upwelling at the
Canal bottom, including identification of groundwater discharge areas and
measurement of discharge rates (PD-7, SOW Table 1); and,

e Evauation of native sediments in the Canal to identify areas of potentially
mobile non-aqueous phase liquid (NAPL) to define the in situ stabilization (1SS)
treatment boundaries (PD-8, SOW Table 1).
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Sample collection, analysis, and data management methods and procedures will be in
accordance with the Field Sampling Plan (FSP) and Quality Assurance Project Plan
(QAPP) which will be provided under separate cover. A detailed Health and Safety
Plan (HASP) for implementation of this Work Plan will also be provided under separate

cover.

1.2

Document Organization

This Attachment to the PDWP is organized as follows:

Section 2 presents PD-3: Additional Reconnaissance for Debris Removal;

Section 3 presents PD-4: A Plan for Debris Removal, Decontamination, and
Disposal;

Section 4 presents PD-5: Detailed Survey and Assessment of EXisting
Bulkheads for Remedy I mplementation;

Section 5 presents PD-6: A Plan for Staging Site Selection and Implementation;

Section 6 presents PD-7: Evaluation of Potential Groundwater Upwelling Areas
and Measurement of Discharge Rates,

Section 7 presents PD-8: Evaluation of Potentially Mobile NAPL in Native
Sediments;

Section 8 addresses the Implementation Schedule; and

Section 9 provides References cited herein.
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2. PD-3: ADDITIONAL RECONNAISSANCE FOR DEBRISREMOVAL

This work element has been developed to perform additional debris reconnaissance for
debris removal in the Canal in areas not previously surveyed or where survey results
require confirmation. The debris reconnaissance work element builds upon information
contained in the Remedial Investigation/Feasibility Study (RI/FS) reports for the Site
and supports remedial design activities.

21 Site Debris Conditions

Previous reconnaissance activities for determining existing debris conditions in the
Canal are summarized below.

In December 2010, a high-frequency side-scan sonar study was conducted in the Canal
to identify site conditions, anomalies, obstructions, and potential submerged cultural
resources (Dolan Research, 2010). Results from the study confirmed the presence of at
least 29 separate features/obstructions in the Canal. Each of the sonar targets was
identified as belonging to one of the following groups: potential submerged cultural
resources (e.g., ship wrecks and/or barges), isolated debris (e.g., potential cars), linear
or circular debris or debris fields, and rip-rap debris associated with apparent bulkhead
failures. Debris material composition includes timber, metals, concrete and tires as well
as other miscellaneous materials.

During the December 2010 side-scan sonar study, severa areas of the Canal were not
evaluated due to interferences, resulting in data gaps in the existing understanding of
debris conditions existing at the Canal.

2.2 Objectives of Additional Reconnaissance for Debris Removal

This work element has been prepared to identify and characterize debris present in the
areas not included in the high-frequency side-scan sonar study completed in December
2010. If needed, areas of uncertainty in the previous survey will be revisited for
confirmation. This additional debris reconnaissance builds upon information contained
inthe Rl (CH2M Hill, 2011) for the Site. Information from this work element will assist
in refining and improving the comprehensive Site-wide Conceptual Site Model (CSM)
and prepare for future remedial activities.

2.3 Additional Reconnaissance for Debris Removal Scope of Work

To meet the objective, a supplementary reconnaissance study will be performed to
address the areas of the Canal not previously evaluated in the December 2010 study and

HPH104/GC140003 A3 January 2014



identify and characterize site conditions, anomalies, obstructions, and potential
submerged cultural resourcesin these areas.

Details of thistask are provided in the sections below.

2.3.1 Supplemental Reconnaissance Study

The high-frequency side-scan sonar study of the Canal conducted in December 2010
improved the CSM by evaluating a majority of the Canal and confirming the presence
of at least 29 separate features/obstructions in the Canal. The following areas of the
Canal were unable to be evaluated at the time due to interferences (Figure A-1):

e Various locations between the 3" Street Bridge and head of the Canal could not
be investigated due to the presence and operation of the oxygen transfer system
(OTS);

e Double-berthed construction and work barges prevented comprehensive
acoustic coverage at several locations at the mouth of the Canal; and

e Differential Globa Positioning System (DGPS) limitations while navigating
under the five bridges created fragmented sonar coverage at these locations.

The supplemental reconnaissance study will complete reconnaissance coverage relative
to features/obstructions present in the Canal. This information is important to
completing the CSM and for the successful removal of debris that may interfere with
future dredging, supplemental investigations, and capping remedial operations at the
Site. Removal of debris interfering with remedial operations is a component of the
remedy to be conducted prior to Canal remedy implementation and will increase the
efficiency of remedial activities. If debris presents obstacles to PD and/or design
investigations, then early implementation of debris removal activities will be
considered.

A gualified subcontractor will conduct the additional reconnaissance activities.

The inferences that previously prevented the completion of the high-frequency side-
scan sonar activities in these areas will be addressed by the following measures:

e The OTS system will be removed prior to the additional reconnaissance
activities;

e The activities will be coordinated to occur when the mouth of the Canal is free
of construction and work barges;
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e Alternatives to side-scan sonar may be used, such as a tripod-mounted, high-
resolution, 360-degree scanning sonar which can be deployed adjacent to hard-
to-reach areas to generate plan-view sonar imagery; and,

e Physical verification of significant debris fields identified by during this survey
and previous surveys.

As obstructions are identified during the supplemental reconnaissance/side-scan sonar
study, they will be characterized as appropriate, i.e. timber, metal, concrete, or tires.
The obstructions will then be added to the scope of the Plan for Debris Removal,

Decontamination, and Disposal (PD-4) as well as the subject of future cultural resources
assessments if warranted.

2.3.2 Reporting

A report of the findings will be developed and incorporated with other information
previously gathered about debrisin the Canal.
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3. PD-4: A PLAN FOR DEBRIS REMOVAL, DECONTAMINATION, AND
DISPOSAL

This work element has been developed to provide a plan to remove and/or otherwise
manage debrisin the Canal.

31 Site Debris Conditions

A current CSM for debris conditions existing in the Canal is presented in Section 2.1 of
this document. As the additional reconnaissance work element (PD-3) is executed, the
CSM will be updated to include new findings.

3.2 Objectives of the Plan for Debris Removal, Decontamination, and Disposal

This work element has been prepared to plan and manage the identification, removal,
testing and disposal of al non-sediment materials present in the Canal. The overall
objective of thiswork element is to develop a plan (Debris Plan) to govern the removal
and/or management of debris such that the underlying targeted sediment can be
efficiently and effectively dredged and/or remediated.

3.3 Debris Removal and M anagement Plan Scope of Work

To meet the primary objectives of this work element, a Debris Plan will be developed
that governs the handling of debris at the Site. Key components of the Debris Plan will
include but not be limited to:

e Debrisremoval,
e Debris decontamination;
e Deébrishandling and disposal; and
e Cultural resources management.
Details of each Debris Plan component are provided in the sections below.

3.3.1 DebrisRemoval and Management

Currently, much of the debris present in the Canal provides an obstruction to future
dredging or capping remedial operations at the Site. Based on precedent and
experience, proper debris management and removal is critical to ensuring the efficiency
of these future remedial activities. Debris that could damage equipment and/or interfere
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with the operation of the dredging, sediment transport or sediment processing
equipment must be removed prior to commencing dredging and/or capping activities.

The PD-4 will outline the processes and criteriafor debrisremoval. It is anticipated that
the debris removal portion of the Debris Plan will address, but not be limited to, the
issues below.

Not al debris present in the Canal requires removal. Certain debris may be left
in place, including smaller debris that can be effectively removed by future
dredge operations and/or debris which may be classified as a cultural resource
(described in Section 3.3.3). As information from the additional reconnaissance
for debris remova work element (PD-3) becomes available, additional debris
targets may be added to the removal scope.

While debris management is most efficiently undertaken in an adaptive
management mode in the field, it is important to identify a range of materials to
be removed and plan the equipment and removal methods in advance. In an
adaptive management mode, the dredging contractor retains the flexibility to
make real-time field decisions as additional data becomes available during
sediment removal (dredging) operations. While overall management approaches
are decided in advance, the specifics of what debris will be removed prior to
remedial dredging and what debris will be removed by the dredge itself may be
modified to address real-time field conditions encountered during dredging.

Debris removal operations will be accomplished through the use of barge-
mounted cranes and/or excavators using various types of attachments, such as
environmental buckets, grapples, clam shells, and rakes.

To the extent possible, and after any cultural resources have been addressed, all
the sediment present at the targeted locations identified in the 2010 sonar study
(Dolan Research, 2010) and supplemental debris investigations will be raked at
aminimum.

Media (sediment and water) separation will be required for much of the debris
removed. Debris found to have sediment residue on it will be suspended over
the water in the area from which it originated and washed off using an engine
driven pump with a fire hose attached. The necessary amount of time will be
allowed for the residual bulk sediment to wash off , or the debris will be placed
on a rack (i.e., grizzly screen) where it can be raked to remove hardened
sediment.
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3.3.2 DebrisHandling and Disposal

The Debris Plan will contain a section on debris handling and disposal, which is a vita
aspect of the removal and management process. It is anticipated that the debris handling
and disposal portion of the Debris Plan will address but not be limited to the issues
below.

e Dueto agenera lack of available real estate on or close to the Canal, as well as
intent to minimize impact of remedia operations on residential neighborhoods,
it is anticipated that debris removal and management activities will be
performed in or upon the water. Notwithstanding the completion of PD-6 to
identify potential staging sites, it is not anticipated that a shoreline staging area
will be available, so removed debris will be placed onto a transfer barge. The
barge or series of barges will serve as a management staging area, where debris
will be sorted based on material composition.

e To the extent practical and depending on a number of factors to be determined
such as upland site selection, debris removed from the Canal will be subdivided
into separate categories prior to offloading.

e The preference for schedule expediency is to perform sorting operations on the
water prior to the marine transported transfer to the permitted processing facility
or facilities. If the removed debris cannot be transported over water, then regular
transfers of this debris to the shore may be made where debris will be loaded
directly onto trucks for transportation to a permitted treatment and/or disposal
facility.

e Debris removed from the Cana is anticipated to produce a significant source of
volatile emissions and/or odors. Several emission mitigation steps will be
identified and implemented as needed to minimize the generation of odors.
These mitigation strategies may include:

o Application of odor suppressants/foaming agents;

o Covering the debris stockpiles on barges;

o Minimizing debris storage/stockpiling on barges or near shorelines; and,

o Covering debris trucks/containers during transport from the barge
offloading area to the sediment consolidation area (SCA).

e Debris removed from the Canal will be subjected to the conditions of operating
permits of the off-loading, processing, treatment and transfer facility or facilities
that will be engaged and/or retained as part of this project. Regulated debris
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collected during operations will be handled by trained personnel and disposed of
in accordance with all federal, state and local regulations and ordinances.

3.3.3 Cultural Resources Management

The Debris Plan will outline the protocols to be implemented regarding cultural
resources that may be encountered during debris removal. It is anticipated that the
cultural resources portion of the Debris Plan will address, but not be limited to, the
issues below.

The primary objective of cultural resource management, as it pertains to the
remedy implementation, is to remove the cultural resource so the resource can
be preserved, to the extent practical, and to ensure that targeted sediment can be
efficiently and effectively remediated. 1f removal of the cultural resource is not
feasible, the resource may need to be managed in place.

The National Historic Preservation Act (NHPA) of 1966 encourages but does
not mandate the preservation of cultural resources. To accommodate NHPA's
preference for preservation, strategies may include avoidance, mitigation, or
reclamation of the cultural resources or features. Where avoidance of identified
cultural resources is not possible and/or feasible, the adverse impacts will be
minimized to the extent possible and mitigation measures consistent with an
approved Cultural Resources Management Plan will be implemented.

For the purpose of the Debris Plan, cultural resources refer to archeological
remains located on the bottom of the Canal that are potentialy eligible for the
National Register of Historic Places (NRHP). Of the 29 features identified
during the 2010 sonar study (Dolan Research, 2010), 7 have been classified as
potentially eligible: 4 are watercraft and 3 are associated with bulkheads.
Details pertaining to handling these components will be discussed with EPA for
concurrence and presented in the Debris Plan.
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4. PD-5: DETAILED SURVEY AND ASSESSMENT OF EXISTING
BULKHEADSFOR REMEDY IMPLEMENTATION

This work element has been developed to survey and assess bulkhead conditions along
the Gowanus Canal and evaluate their anticipated integrity during remedial
implementation. The bulkhead assessment work element builds upon information
contained in the RI/FS reports for the Site and refines and improves the Site-wide
comprehensive CSM to support remedial design activities.

4.1 Site Bulkhead Conditions

This section summarizes the bulkheads as devel oped during the RI/FS phases of the Site
work.

Thefirst step in thiswork element is a desktop study of existing data on the status of the
bulkheads along the Canal, which will be conducted to qualitatively assess their existing
conditions and anticipated conditions after dredging and overal remedia
implementation. The desktop study of the existing bulkheads will be supported by the
following documents:

e Brown, A., “Gowanus Canal, Bulkhead Inventory Survey,” July 2000.

e GEIl Consultants, Inc., “Draft Bulkhead Summary, Gowanus Canal Superfund
Site, Brooklyn, New York,” March 8, 2012.

e GEI Consultants, Inc., Gowanus Cana—-Web GIS Interface, 2013.
e Ocean Surveys, Inc., Multibeam Hydrographic Survey, August 2013.

e United States Environmental Protection Agency, “Record of Decision, Gowanus
Canal Superfund Site, Brooklyn, King County, New Y ork,” September 2013.

Three characteristics will be analyzed: (i) bulkhead type, (ii) current physical condition,
and (iii) distance between bulkhead foundation and dredging depth. These
characteristics will be used to assess the anticipated performance of existing bulkheads
during remedy implementation based on visual, above waterline inspections of the
existing bulkheads and assumed depth of existing foundations.

The study will also focus on the condition of dredging without any temporary support,
considered a conservative critical condition. The study will not be a calculation-based
assessment of bulkhead stability, but rather an experienced and qualitative based
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assessment. Therefore, a more detailed analysis will be needed for more accurate
evaluation of bulkhead stability during remedy implementation.

Anticipated data gaps in the existing information that may introduce uncertainty into the
initial desktop assessments include: (i) undefined foundations for all bulkheads along
the Candl, (ii) lack of geotechnical data for foundation soils and retained materials, (iii)
conditions of bulkheads below the waterline, and (iv) insufficient data for preliminary
design of bulkhead support systems.

Addressing these data gaps will increase certainty regarding bulkhead condition.
Further investigation will be required to better define the depth of the bulkhead
foundations, the condition of the bulkheads below the waterline, the geotechnical design
parameters of foundation soils and retained soils, and the overall condition of the
bulkheads. The additional data will alow for: (i) a calculation-based analysis of the
stability of existing bulkheads during remedy implementation with temporary support;
(i) a calculation-based analysis of the stability of existing bulkheads after the remedy
implementation without any additional support; and (iii) the development of a typical,
conceptual design of a bulkhead support system (anchored sheet pile wall or tieback
sheet pile wall with deadman anchors) for post-remediation implementation conditions,
if determined to be necessary.

4.2 Objectives of the Detailed Survey and Assessment of Existing Bulkheads for
Remedy | mplementation

The overal objectives of the bulkhead survey and assessment work element are to
provide a plan for performing a preliminary assessment of the stability of existing
bulkhead during and after remedy implementation, and to create a preliminary design of
temporary and permanent bulkhead support systems.

Results from the bulkhead survey and assessment will be used to refine the
comprehensive CSM (PD-25) and will directly support the remedia design and
remedial activities.

4.3 Detailed Bulkhead Survey and Assessment Scope of Work

This work element details a field exploration program that will allow for the collection
of data to be used for design of bulkhead support systems; and provides an evaluation
and design procedure(s) that will be followed for each bulkhead.

The results of this work element will be used to identify bulkhead stabilization
strategies, including temporary support, that are necessary for structural integrity
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purposes during remedial activities. It does not provide the complete design for
upgrades or replacements.

To meet the stated objective(s), several sub-tasks have been identified that will be
performed under this work element:

e Subsurface investigation of existing bulkhead foundations;
e Geotechnical site investigation;
e Factual Bulkhead Investigation Report;
e Evaluation of existing bulkhead stability during remedy implementation;
e Evaluation of final conditions for bulkheads; and
e Assessment and recommendation of existing bulkhead report.
Details of each sub-task are provided in the sections below.

4.3.1 SubsurfaceInvestigation of Existing Bulkhead Foundations and Conditions

This sub-task has been developed to address the data gaps related to bulkhead
foundation depth and bulkhead conditions below the water-line. The condition of
existing bridge foundations and abutments will be also assessed as part of the
investigation.

There are no available documents or construction as-builts that provide the bottom of
the foundations of the existing bulkheads. All bulkheads have been assessed based on
assumed foundation depths inferred from assumed construction practices. These
assumptionsinclude:

e Crib bulkheads are built on top of native soil (elevation determined from nearby
cone penetrometer tests (CPTs) and borings);

e Stedl and timber piles are driven approximately 5 feet (ft.) into medium dense
to dense glacial till deposits with a maximum pile length of 50 ft. (elevation
determined from nearby CPTs and borings); and

e Embankments are built directly on sediments.
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Several subsurface exploration methods may be employed for investigating and
evaluating the bulkhead foundations. The methods to be considered for implementation
of thiswork element include, but are not limited to:

e Side-scan sonar;

e Double-beam sonar;

e Divers performing physical inspection and probing;

e Pardlel seismic method (adaptation of ASTM D5882);

e Borehole geophysical methods (ASTM D4428, D5882, D7400); and
e Borehole induction method (adaptation of ASTM 5753).

To assess bulkhead conditions below the waterline, bulkheads along the Canal have
been categorized as one of the following types: (1) timber cribs; (2) timber pile
foundations; (3) steel sheet piles; and (4) embankments. For each bulkhead type except
Type 4 (embankments), divers may be utilized to provide one line of evidence to gauge
the integrity and condition of the bulkheads below the water level and to document
physical damage or deterioration. Divers will be used only when other methods are
inconclusive and physical inspection is required to determine bulkhead conditions. For
each bulkhead category, multiple subsurface exploration methods are being considered:

e Timber cribs. Side-scan sonar, double-beam sonar, and borehole geophysical
methods,

e Timber piles: borehole geophysical methods, and parallel seismic method;

e Steel sheet piles: Induction method, parallel seismic method, and borehole
geophysical methods; and

e Embankments. No further inspection of foundation proposed due to the
assumption that the surface of the embankment is available from existing
bathymetric survey and sufficient information will be obtained from the
geotechnical investigation described in Section 4.3.2.

As noted in Section 2.2, there are five surface streets with bridges that cross over the
Canal (five streets accounts for the divided Hamilton Avenue crossing). The condition
of the bridge foundations and abutments will be included in this study. The bridges are
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maintained by New York City (NYC). As a first step, the appropriate NYC
representatives will be contacted for information on the bridge foundations and
abutments. If sufficient information is available a field investigation may not be
warranted; otherwise the methods described above will be used to investigate the
bridges and abutments.

As part of the field investigation of the bulkhead condition the location of various pipe
discharge outfalls identified by EPA in Appendix G of the Rl (CH2M Hill and HDR,
2011) will be verified and there condition noted.

Final selection of methods and technologies for implementation will be communicated
to EPA through abrief technical memorandum and presented in a technical workshop(s)
as needed.

An investigation is planned to be performed for each bulkhead type for each property.
In addition, if borings are performed in the proximity of the bulkheads, additional
laboratory and visual soil classifications will be performed on recovered samples in a
manner consistent with the geotechnical site investigation described in Section 4.3.2.

The determined elevations of the existing bulkhead foundations and any performed
borings, CPTs, and laboratory data results will be incorporated in existing geographical
information system (GIS) databases and the CSM. Results from field testing to
determine the bottom of foundations and diver evaluations will also be included in the
databases.

4.3.2 Geotechnical Site Investigation

Based on the review of existing data in the immediate proximity of the bulkheads at the
Site, there are only a few geotechnical borings, no geotechnical parameter test results,
and less than 20 CPTs readily available for geotechnical analyses. This is insufficient
geotechnical data for the purpose of assessing stability of the existing bulkheads during
and after remedy implementation.

A dite investigation is required to provide additional geotechnical data to assess
bulkhead stability and support remedial design.  This investigation will be
predominately performed on the land side of the Cana as the most critical soil
parameters that need to be determined are for existing fills and native soils, both of
which can be encountered from the land side. The site investigation will include, but
not be limited to:
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Geotechnical borings with disturbed and undisturbed sample recovery, standard
penetrometer test (SPT) blow count measurements (ASTM D1586), and
geotechnical visual soil classifications (ASTM D2487/D2488);

CPT soundings (ASTM D5778) with shear wave testing performed at select
locations (ASTM D7400); and

Geotechnical laboratory testing.

The geotechnical |aboratory testing program will include, but not limited to:

Moisture contents (ASTM D2216);

Atterberg Limits (ASTM D4318);

Unit weight (ASTM D7263);

Grain size distribution (ASTM D422);

Consolidated undrained (CU) triaxial shear testing (ASTM D4767); and

Undrained unconsolidated (UU) shear testing (ASTM D2850).

Undisturbed samples for laboratory testing will be recovered following ASTM D1587.
Soil samples will be handled and preserved in accordance with ASTM D4220.

The geotechnical investigation plan will include the following:

At least one “shallow” geotechnical boring approximately every 100 ft. along
the bulkhead. The depth of the boring will be selected based on estimates of the
depth to the bulkhead foundations from the desktop study, plus an additional 10
ft. These borings are to be set near the rear face of the bulkhead so that they
pass through fill. The purpose of these borings is to determine the variability of
fill used behind the existing bulkheads, estimate geotechnical properties, and
measure the depth to native soil. Approximately 150 borings are assumed
necessary to complete this task.

At least one “deep” geotechnical boring approximately every 400 ft. These
borings are to be offset approximately 50 ft. from the face of the bulkhead wall.
They may be done in place of a shallow boring. The purpose of these boringsis
to determine the variability of fill from the rear face of the bulkhead wall and to
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explore the deeper strata. Approximately 50 borings are assumed necessary to
complete this task.

e CPTs may be recommended in place or alongside some shallow or deep borings
so that the results can be correlated with the CPTs performed within the Canal.
Approximately 50 soundings are assumed necessary to complete this task.
However, CPTs may be challenging to push through existing fill material. Shear
wave testing may be recommended at many of the CPT locations.

e A laboratory testing program will be performed on select samples and will
include:

o 50to 75 UU and CU tests will be performed on undisturbed samples;
o 1000+ moisture content tests,

o 200+ Atterberg Limit tests;

o 200+ unit weights; and

o 200+ grain size distributions.

From the collected data soil, parameters for each identified soil layer for each zone
along the Canal alignment will be established. The borings, CPTs, field results,
laboratory data results, and selected soil parameters will be included in existing GIS
databases and the CSM to support remedial design and decisions.

A summary of the finalized approach for implementation will be communicated to EPA
through a brief technica memorandum and presented in a technical workshop(s) as
needed.

4.3.3 Factual Bulkhead Investigation Report (FBIR)

A series of Factual Bulkhead Investigation Reports that summarize the geotechnical
investigation procedures, results, selected soil parameters, and subsurface model for
geotechnical design will be prepared. The selected soil parameters and subsurface
stratigraphy will be based on al of the field and laboratory data collected from
subsurface explorations described in Sections 4.3.1 and 4.3.2 as well as available
existing data. The FBIRs will aso include details on the physical conditions of each
bulkhead, the type of bulkhead, and the observed/assumed bottom foundation of each
bulkhead.
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4.3.4 Evaluation of Existing Bulkhead Stability during Remedy I mplementation

For this sub-task, the proposed evaluations will focus on bulkhead scenarios that will be
created based on location along the Canal alignment and type of bulkhead; the number
of scenarios for analysisis estimated to range from 25 to 60. The Canal regions will be
defined by the Canal geometry and interpreted subsurface stratigraphy. These analyses
will account for the effects of dredging, proposed construction methods, existing
physical bulkhead conditions, bulkhead type, the proposed temporary support system
and the geotechnical parameters selected as part of the FBIRs. For each bulkhead
scenario, an assessment will be created that determines whether the proposed temporary
support system is adequate or if additional support is required that could provide
stability during and after the remedy implementation.

For each existing bulkhead, an applicable bulkhead scenario and associated stability
analysis results and recommendations will be included in the GI S databases and CSM to
support remedial design and decisions.

4.3.5 Evaluation of Final Conditionsfor Bulkheads

Given the anticipated poor conditions of some of the bulkheads leading to instability
during and potentially after remedy implementation, more detailed analyses are needed
for evaluations of bulkhead stability at final expected conditions. The same bulkhead
scenarios, data set(s), and general assumptions considered for the preceding sub-task(s)
will be considered for this sub-task aswell.

For each existing bulkhead, the applicable bulkhead scenario and associated final
conditions stability analysis results and recommendations will be included in the GIS
databases and the CSM to directly support remedial design and decisions.

4.3.6 Assessment and Recommendation of Existing Bulkheads Report

An Assessment and Recommendation of Existing Bulkheads Report will be prepared
and will include al calculations, description of the method of calculation, assumptions,
discussion of acceptable stability, and final assessment/recommendation for each
bulkhead. The evaluation results for both during remedy implementation and for final
conditions will be included in the report.
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S. PD-6: A PLAN FOR STAGING SITE SELECTION AND
IMPLEMENTATION

This work element has been developed to provide a framework for the preparation of a
Site Staging and Implementation Plan to govern infrastructure, construction, and site
staging operations at the Site.

51 Staging Site Selection Conditions

The Gowanus Canal is a 1.8 mile long man-made canal originally constructed in the
mid-1840s. Following its construction, the Canal quickly became one of the nation’s
busiest industrial waterways. By the late 1870s, sewers entering the Cana carried a
combination of household waste, industrial effluent from the manufactured gas plants
(MGPs) and other industries and stormwater runoff (Hunter Research et al., 2004). As
aresult of the poor waste disposal practices prior to the late 20" century, high levels of
hazardous substances accumulated in Cana sediments. The remedia actions listed in
the ROD will require the mobilization of manpower, machinery, and supplies to the
area. Staging areas will be required to facilitate the movement of Iabor, equipment, and
material between upland areas to and from the Canal.

The following excerpt from the ROD describes |and use in the area.

The canal is located in a mixed residential-commercial-industrial area
The waterfront properties abutting the canal are primarily commercial
and industrial. Rezoning of several canal-front parcels in the upper cana
to high density residential occurred in 2009. In March 2013, NYC
approved the Lightstone Group’s development plans for 700 rental units
on these parcels. Construction is anticipated to begin in fall 2013. NYC
has also entered into a public-private partnership called Gowanus Green
to construct 774 units of high density mixed income housing on NY C-
owned portion of the Public Place former MGP facility. NY C postponed
an area-wide rezoning effort as a result of the NPL nomination.
However, further rezoning and land use changes have continued during
the Superfund process. For example, a hardship rezoning was approved
in February 2013 for a Whole Foods market on two canal-side parcels.
Construction is under way, with an anticipated completion in fall 2013.
In response to the on-going development pressures, Community Board
Six formally requested that NY C restart the area-wide re-zoning process.

Through Community Board Six, the community has also received a grant
from the New York State Department of State’s (DOS's) Brownfield
Opportunity Area (BOA) Program for a study to promote reuse and
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redevelopment of under-used properties in two large sections along the
canal. Governmental participants in the ongoing BOA study include
NYSDOS, NYSDEC, NYC Department of City Planning, the Mayor’s
Office of Environmental Remediation and the EPA.

As a result of development speculation, numerous parcels have been
acquired along and near the canal for potential residentia and
commercial uses in anticipation of the cleanup and further rezoning.
Public use along and on the canal is expected to increase significantly
over time due to NYC waterfront zoning requirements which mandate
public esplanades at redevelopment sites along the canal. Such
esplanades are under construction or planned at the Whole Foods,
Lightstone Group and Gowanus Green projects. In addition, moderate—
to--large-scale commercial activities, such as outdoor nightclubs and flea
markets, have operated or sought permits to operate at canal-side parcels.

The candl is regularly used by commercial barges at several facilities
along the mid- and lower canal. Recreational boaters, primarily, canoers
and kayakers, frequent the canal. A public boat launch where canoes are
available is located at 2nd Street. This boat launch will be incorporated
into the Lightstone Group project. The anticipated remediation and
redevelopment will likely increase recreational boating use. A limited
number of people reside in houseboats on the canal. (EPA, Record of
Decision, 2013).

To facilitate the assessment and management of the canal, it was divided into three
Remediation Target Areas (RTAS). Within the RTAS, there are five east-west bridges.
There are four short turning basins that branch to the east of the main channel, and the
majority of the Canal shoreline is lined with retaining structures or bulkheads. Most of
the Canal is narrow, and the entire width is used for navigation in narrow reaches.
Depths in the Canal vary widely depending upon presence of mounding of sediment
from combined sewer overflow (CSO) discharges, scouring from tug movements, the
presence of debris piles, and sediment redistribution from flushing and tidal
movements. These factors affect the movement of barges and tugs and will affect the
sequencing of marine construction activities. In addition to these constraints to
remedial activities, it will be necessary to coordinate equipment movements with other
navigational users of the Canal.

The physical conditions within the Canal, surrounding land uses, and proposed changes
in zoning and future land uses make it necessary to carefully select staging sites to meet
construction needs and avoid conflicts with local stakeholders.
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5.2 Objectives of the Plan for Staging Site Selection and | mplementation

This work element has been prepared to describe the approach and methods to be used
to select sites for the staging activities necessary to assemble and transfer labor,
equipment, supplies, and material during remedial activities. The objective of this work
element is to develop a plan describing the means to:

e ldentify project infrastructure needs;

e Determine necessary staging site requirements;
e |dentify potential staging sites; and,

e Evauate staging sites.

The Plan for staging and site selection and implementation will directly support future
remedial implementation.

53 Staging Site Selection and | mplementation Scope of Work

To meet the stated objective of this work element, a plan will be developed to include,
but no be limited to:

e Evaluation of construction phasing and sequencing;
e Anaysisof labor, equipment, and materials needs;
e |dentification of staging site requirements;

e Staging site identification;

e Staging site evaluation; and

Implementation of staging site activities.
Details of each plan component are provided in the sections below.

5.3.1 Evaluation of Construction Phasing and Sequencing

An evaluation of construction phasing and sequencing is important in determining site
infrastructure needs for staging manpower, equipment, material, and supplies. An
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analysis of debris and contaminant distributions will be made to determine the
appropriate remediation sequence. A determination will be made as to which areas of
debris should be removed prior to the beginning of sediment removal versus those areas
that should be addressed as part of sediment removal. The effect of tidal range,
combined sewer overflow, and other flows will be considered in determining the
appropriate construction sequence.

The evaluation will include an analysis of draft restrictions on the movement of barges,
dredges, tugs, and work boats. The effect of the sequence of removal on the
navigational needs of other users of the Canal will be considered. Accessibility and
bridge opening restrictions will aso be considered in determining the appropriate
construction sequence. In addition, the types and distribution of contaminants will be
considered when determining construction phasing to plan secondary sediment
containment measures so that later phases of remediation can clean up any sediment
that is resuspended and redistributed during remediation. Sediment requiring special
handling or disposal will aso affect the construction sequence.

Results from this sub-task will inform analysis of labor, equipment, and material needs.

5.3.2 Analysisof Labor, Equipment, and Material Needs

Information from analysis of the appropriate construction phasing and sequencing will
feed analysis of mobilization requirements. Construction scheduling and resource
loading analysis will determine peak manpower and equipment needs and the locations
where those resources are needed. Requirements for temporary structures such as office
trailers, repair shops, toilets, and materials storage will be determined. On shore
equipment staging needs will be evaluated, as well as the need for facilities for docking
work boats for surveys, monitoring, and transferring labor and supplies.

While most processing and treatment operations are expected to take place at off-site
locations or on barges, it is possible that some debris or waste could require segregation
and specia handling. The need for on-shore facilities to handle these materials will be
evaluated.

The effect of construction phasing and sequencing on storage needs for materials and
equipment for dredging, instalation of caps and barrier layers, and 1SS will also be
evaluated. Storage of supplies for operations and maintenance will be needed along
with facilities for fuel storage and transfer.
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Planning will include an evaluation of utility and parking needs. Parking requirements
will be evaluated based on construction sequencing. Sanitary and solid waste disposal
needs will also be considered.

Results from this sub-task will be input to a determination of staging site requirements.

5.3.3 Identification of Staging Site Requirements

Requirements for staging sites will be determined based on construction sequence
planning and the subsequent analysis of labor, equipment, and material needs.
Requirements for the following facilities will be determined.

e Office

e Shift change, lunch, and break facilities
e Parking and vehicular access

e Emergency response access

e Supply and materials storage

e Equipment staging

e Crew staging and transfer

e Dock and wharf facilities

e Environmental monitoring

e Utilities

e Sanitary and solid waste

e Fueling

e Materia processing

e Spill prevention and containment

e Operating area proximity
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e Operating hours
5.34 Staging Site ldentification

After the physical requirements for the staging sites are determined, an initial screening
of potential sites will be made using information from satellite imagery, mapping, and
GIS. In the initia screening, zoning and land use restrictions will be considered.
Buffer and setback requirements for prospective properties will aso be evaluated. The
potential for user conflicts will be identified, such as schedules for material deliveries
conflicting with peak traffic patterns for local businesses and schools.

After alist of potentia staging sitesisidentified, site visits will be made to ground truth
the information from earlier steps and determine if additional sites should be considered
or potential sites be removed from further consideration.

5.3.5 Staging Site Evaluation

After a list of candidate sites is developed, each site will be evaluated and ranked
relative to the following criteria.

e Upland traffic routing and impacts

Marine traffic routing and impacts

e Truck and barge access

e Geotechnical stability and structural offsets
e Shoreline protection

¢ Runoff and erosion control

e Sedimentation, shoaling, and scouring

e Tidal range, wave, current, and wake

e Visual impacts and light pollution

e Noiseand vibration

e Fencing and security
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e Air quality and fugitive emissions
e Bridge and utility clearance

e Historic and cultural resources

e Socioeconomic impacts

e Brownfield issues

e Rodent control

e Open space

Sites with unacceptable characteristics or with adverse impacts that cannot be
acceptably mitigated will be removed from further consideration.

5.3.6 Implementation of Staging Site Activities

Discussions will be held with EPA concerning the potential sites remaining after the
preceding evaluation steps. At the appropriate time as directed by EPA, discussions
will be entered with local regulatory agencies and other stakeholders regarding staging
sites. From these discussions, a plan will be developed for implementing staging site
activities including site acquisition, zoning and public notice activities, permitting, and
staging site construction.
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6. PD-7: EVALUATION OF POTENTIAL GROUNDWATER UPWELLING
AREASAND MEASUREMENT OF DISCHARGE RATES

This work element has been developed to investigate the occurrence of groundwater
upwelling within the Gowanus Cana and measure representative groundwater
discharge rates associated with these upwelling areas. The groundwater upwelling work
element builds upon information contained in the RI/FS reports for the Site and refines
and improves the Site-wide comprehensive CSM to support remedial design activities.

6.1 Existing Groundwater Upwelling CSM

This section summarizes the existing CSM for groundwater discharge into Gowanus
Canal as developed during the RI/FS phases of the Site work and from the numerical
flow ssimulations prepared for National Grid.

During the RI Site work, synoptic groundwater level measuring events were conducted
in monitoring wells along the Canal to develop potentiometric surfaces for native
sediments and underlying glacial deposits. Potentiometric data from wells screened
within the native sediments indicate that shallow groundwater is flowing toward the
Canal. Potentiometric elevation data acquired from wells screened in the deeper glacial
deposits suggest that deeper groundwater is also generally flowing upward toward the
Canal. However, during high tides, short periods of groundwater recharge are possible
when the potentiometric elevation of the groundwater within the native sedimentsisat a
lower elevation than the water within the Canal.

In order to evaluate the overall groundwater discharge into the Canal, a three-
dimensional (3-D) groundwater flow model for the Site was developed in 2011 and
calibrated to measured groundwater elevations in the vicinity of the Canal (GEI and
Mutch Associates, 2011). The total discharge rate under ambient conditions into the
Cana was estimated to be approximately 675 gallons per minute. These data were
presented as bulk discharge values in six separate segments comprising the entire length
of Gowanus Canal, athough more discrete location discharge data can be calculated
with the existing model. The model was also used to estimate groundwater seepage
velocity.

The modeled upwelling conditions to the Canal, coupled with the lack of empirical data
confirming upwelling conditions and rates, presents a significant data gap that warrants
pre-design investigation. The 3-D numerical flow model used to evaluate groundwater
discharge and seepage rates through Cana sediments only provides a qualitative
estimate; it does not account for preferential flow paths and variable flow velocities and
the discharges predicted by the model have not been calibrated to direct measurements
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of groundwater seepage rates within the Canal. In order to better characterize
groundwater discharge rates into the Canal, and the impact on remedial design for ISS,
capping, and bulkheads, field data is needed to identify groundwater upwelling areas
and discharge rates.

6.2 Objectives of the Groundwater Upwelling Evaluation

Two primary objectives of this work element are to determine the approximate areas of
significant groundwater upwelling in the Gowanus Cana and, for those areas where
dischargeisidentified, to estimate the rate and velocity of this discharge.

Results from the upwelling study will be used to refine the overall groundwater model
(PD-12) and will be incorporated into the evaluation of NAPL mobility (PD-8). The
data collected will be integrated into the cap designs for NAPL impacted and non-
NAPL impacted areas, and will be used to refine the comprehensive CSM (PD-25).
Other remedial design components that will benefit from a refined understanding of
groundwater upwelling include bulkhead evaluation, |SS, and capping.

6.3 Groundwater Upwelling Scope of Wor k

To meet the primary objectives of this work element, the following sub-tasks will be
performed:

e Evauate and select applicable technologies for locating groundwater discharge
areas and quantifying discharge rates;

e Evaluate and select areas of the Canal for groundwater upwelling measurements;
e |Inspect Site to confirm feasibility of selected technologies at target locations,

e |Implement selected technologies to assess groundwater upwelling areas and
discharge rates;

e Characterize the hydraulic conductivity between the native and soft sediments;
¢ Refine the groundwater CSM and groundwater model; and
o Datamanagement, analysis, and reporting.

It is anticipated that activities described for this work element will be conducted in a
dynamic manner with several decison steps required, potentialy leading to
modifications of the scope of work as it is implemented. If the scope should require
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modification during implementation, the scope changes will be appropriately
documented and communicated to EPA.

Details of the sub-tasks are provided in the sections below.

6.3.1 Evaluate and Select Applicable Technologies

Various technologies for assessing groundwater upwelling and discharge rates will be
screened for applicability in the Canal. A list of potential technologiesto be included in
the detailed screening is provided in Table A1. These approaches will be evaluated for
their anticipated ability to identify potential areas for groundwater discharge, quantify
groundwater discharge rate, and quantify seepage velocity. Additionally, the detailed
screening will evaluate the feasibility of implementation in the Gowanus Cana and
costs of implementation.

Final selection of technologies for implementation will be communicated to EPA
through a brief technica memorandum and presented in a technical workshop(s) as
needed. It is anticipated that multiple technologies will be selected to provide
independent and complementary lines of evidence that characterize the nature and
extent of groundwater discharge into the Canal.

6.31.1. Technologiesto L ocate Groundwater Discharge Areas

The following provides a brief description of each of the identified technologies to be
considered in the screening assessment.

Airborne Thermal Infrared Imaging

A thermal infrared camera mounted on a fixed wing or rotary aircraft would be used to
survey the Canal and identify zones where surface water temperatures within the Canal
are different than the ambient marine water temperature. The flyover and infrared
imaging would be conducted in mid-winter when the groundwater temperature has the
highest contrast from surface water in the Canal. A winter deployment would reveal
relatively warmer surface water temperatures indicative of groundwater discharging
into the colder Canal water. Thermal signatures in summer deployments, with
relatively cooler groundwater discharging into warmer surface waters, are not ideal;
density differences of the water lead the cooler water to remain deeper in the water
column, causing airborne-based detectionsto be less precise. A thermal imaging survey
would be intended to provide a general initial evaluation of possible groundwater
discharge areas (Majcher et al., 2007).
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Satellite Infrared Imaging

Similar to the airborne thermal infrared imagery, satellite remote sensing of infrared
thermal bands can be utilized to identify locations of contrasting temperatures where
groundwater is discharging into the Canal. Image data can be acquired from a number
of providers and should be collected during a timeframe that i) maximizes the
temperature contrast between the groundwater and surface water; ii) minimizes cloud
cover; and iii) captures low tide and high water table conditions to maximize potential
groundwater discharge rate and minimize the overlying surface water volume. Spatial
resolution of the imagery will likely be less than for thermal infrared imagery acquired
using aircraft surveys (Wang et al., 2008).

Distributed Temperature Sensing (DTS) Cable

This technology utilizes a DTS fiber optic cable paired with specialized electronics and
software to precisely and continuously measure temperature at thousands of locations
over large areas. It is possible to locate where groundwater is discharging into surface
waters by precisely monitoring temperature variability in sediment. Implementation
requires a network of fiber optic cables to be deployed across the Canal. Divers would
likely be needed to bury the cables within the Canal sediments at a constant depth and
to ensure that debris does not interfere with cable placement. It is possible that
deployment would need to follow debris removal actions in the Canal. Once installed,
the cables can be left in place for long periods with continuous monitoring over tide
cycles or seasons, assuming the cables are secure (Selker Metrics, 2013).

Resigtivity Array

Electrical resistivity arrays are used to identify potential groundwater discharge
locations using electrical current. A current is circulated through a system with built-in
sensors as the array is either towed behind a boat or directly laid on the Cana
sediments. A difference in conductivity would be observed near groundwater discharge
locations because groundwater discharging into the Cana would have a higher
resistivity than the more saline surface water in the Canal. Tow-behind resistivity
surveys can provide broad areal coverage in arelatively rapid manner whereas cable-to-
ground resistivity surveys provide higher resolution (Advanced Geosciences Inc.,
2013).
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Trident Probe

The Trident probe utilizes a sub-bottom coring device to collect sediment and pore
water samples. The Trident Probe allows for the precise identification of groundwater
discharge zones by logging changes in temperature and conductivity in the sediment
pore water relative to the more saline water in the Canal above (EAS, 2013). The probe
can be deployed from a boat without the use of divers.

Monitoring of Natural Tracers

The monitoring of natural tracers alows for identification of groundwater discharge
locations and quantification of the spatial and temporal variation in the groundwater
discharge within the Canal. The method is based upon the monitoring of tracers that are
greatly enriched in the discharging groundwater relative to coastal marine or estuarine
waters such as ??Rn, %°Ra, and CH,. These tracers are tracked using a network of
monitoring stations installed within the Canal. The monitoring system consists of a
submarine water intake pump, a radon air-water partitioning system (i.e., air-water gas
exchanger or silicone radon diffusion tube), a RAD7 radon-in-air detector, and a METS
CH, detector. Since monitoring of discrete locations provides local information,
application at numerous locations throughout the Canal is required (Burnett et al.,
2006).

Nested Piezometers

Nested piezometers can be used to determine vertica hydraulic gradients in
groundwater discharge zones. Piezometers are installed at different sediment depths
and measurements of sediment pore water pressure and Canal surface water elevations
are collected to estimate if groundwater is discharging at that location. Data can be
collected using transducers within the piezometers in order to estimate hydraulic
gradient changes in relation to tidal stages. Optionally, transducers can be buried
within the sediment to evaluate long term vertical gradient direction and magnitude.

6.31.2 Technologiesto Quantify Groundwater Discharge and Velocity

The following provides a brief description of each of the identified technologies to be
considered in the screening assessment.

Point Velocity Probe (PVP)

The PVP is a small probe (approximately 0.25 ft. in length) that is installed within soil
or sediment to provide 3-D direction and magnitude of the average linear groundwater
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velocity vector at the centimeter scale. The PVP provides estimates of groundwater
velocity based on the injection of a small, saline tracer and detection (via electrical
conductivity sensors) along the outside casing of the probe. Additional testing will
likely be required to evaluate the applicability of PVPs at Gowanus Canal, with the
greatest concerns being tidal changes influencing the flow direction of the injected
tracer and the background pore water electrical conductivity (Devlin et a., 2009).

Seepage Meters

The seepage meter is one of the most commonly used devices for making a direct
measurement of the flux of water across the sediment-water interface. Typically, a
chamber (e.g., half of a cut barrel or similar) is submerged in the surface water body
and placed in the sediment to contain the seepage that crosses that cross-section of the
sediment-water interface. Seepage flux can then be measured with a variety of methods
by assessing either the temporal volumetric changes in water within an attached bag, the
transport of injected heat pulses and dyes, the dilution of injected dyes, and the
detection of flow using ultrasonic or electromagnetic methods. Seepage meters that
measure flow using heat pulse, electromagnetic, or ultrasonic methods also offer the
advantage of automated data collection with dataloggers and can assess seepage rates
rapidly throughout tide cycles (Rosenberry and LaBlaugh, 2008).

Nested Piezometers

If nested piezometers are used to evaluate vertical gradients, then single-point hydraulic
conductivity tests could be conducted at those locations. Hydraulic conductivity and
gradient data could be used to estimate groundwater discharge rates over specific areas.

Acoustic Doppler Current Profiler (ADCP)

An ADCP measures water velocity profiles by transmitting short pulse pairs into the
water and calculating the phase shift between the two acoustic return signals (Doppler
Effect). High resolution ACDP sensors are small (typicaly < 0.7 m in length),
lightweight, and can be installed directly onto the bottom of the Canal with the sensors
oriented upward to assess the vertical groundwater velocity. This device can be
deployed without the need for divers. The ACDP hasa0.7 cm resolution and a velocity
range of up to 10 m/s with an accuracy of + 0.005 m/s. The device can be l€eft in place
to characterize changesin vertical velocity acrosstidal cycles (Nortek USA, 2014). The
flux can be determined by multiplying the vertical velocity by the discharge area (Glenn
eta., 2012).
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In-Situ Permeable Flow Sensor (ISPFS)

The ISPFS is a small probe that measures groundwater velocity in unconsolidated
sediments. The ISPFS operates by measuring the temperature distribution on the
surface of the probe surrounding a central heater. The upstream side of the probe will
record relatively cooler temperatures while the downstream side of the probe will record
relatively warmer temperatures. Processing of the temperature data is related to the
groundwater velocity. The ISPFS can be installed in multiple locations of interest
within the Canal to characterize the vertical groundwater velocity (Ballard, 1996).

6.3.2 Evaluate and Select Areas of Canal for Groundwater Upwelling
M easurements

Various surveys have been conducted in the Gowanus Canal as part of the Rl and as
part of supplementary data collection, including side-scan sonar imaging, bathymetric
surveys, qualitative identification of NAPL occurrences in bottom sediment, scour
zones, and magnetometer targets. This sub-task includes compiling these data sets, geo-
referencing them to a common datum, and generating an interactive site model to
identify appropriate candidate areas to perform groundwater upwelling investigationsin
different portions of the Canal. Side-scan and magnetometer data, collected in
collaboration with PD-3, will be used identify the presence and density of bottom
debris. Thiswill help identify areas of the Canal where physical obstacles would hinder
the implementation of one or more of the identified technologies and the need to
eliminate the area from testing or to focus debris removal. Locations with relatively
little accumulation of soft sediment will aso be identified as areas with enhanced
potential for preferential flow-paths and increased groundwater upwelling. Specific
datasets needed for this sub-task include, but are not limited to:

Geo-referenced side-scan sonar data;

e NAPL detectionsin soft sediments and native sediments;

e Soft sediment scour locations;

e Magnetometer targets from the 2005 survey (GEI, 2007); and

e Updated bathymetry and sediment transport dynamics due to potential activation
of the Flushing Tunnel.

Once the site model has been developed, it will be used to identify areas in which field
implementation is applicable. Areas with saturated NAPL impacts and where bottom
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debrisis not an obstacle to technology deployment will be considered a priority. Areas
potentially subject to Flushing Tunnel impacts will be evaluated for applicability.
Discussions with technology vendors will inform decisions regarding site conditions
that are most appropriate for measurements.

Final selection of applicable areas for implementation will be communicated to EPA
through a brief technica memorandum and presented in a technical workshop(s) as
needed. It is anticipated that multiple technologies will be selected to provide
independent and complementary lines of evidence that characterize the nature and
extent of groundwater discharge into the Canal.

6.3.3 Site Visit and Inspection to Confirm Feasibility of Selected Technologies at
Target Locations

Locations identified as areas to further assess groundwater discharge, both in NAPL
impacted areas and non-NAPL impacted areas, will undergo field characterization to
confirm feasibility with the applicable technologies. These additional steps may include
high resolution bathymetry and side-scan sonar imaging as well as diver inspection to
assess the current type and magnitude of debris density, as needed. It is anticipated that
the high resolution bathymetry and side-scan sonar survey will be conducted within
selected zones of interest (see PD-4) to collect debris data in areas not previously
surveyed and, to a certain extent, confirm if present conditions are similar to those
reported in the 2010 survey. Based on results of this evaluation, divers may be
deployed to evaluate the zones of interest and assess whether the selected technologies
can be successfully deployed. In addition, site visits by technology vendors and
subcontractors, as applicable, will be conducted to verify implementation feasibility and
logistics.

Based on the results of these assessments, a final map will be created that presents
representative areas for study within the Canal where groundwater discharge can be
confirmed and quantified. The areas will include those within and outside of known
NAPL occurrences as well as areas where groundwater discharge rates are hypothesized
to be high, average, and low.

6.3.4 Implement Selected Technologies to Assess Groundwater Upwelling Areas
and Discharge Rates

Selected technologies will be deployed in locations that are of interest and feasible for
determining groundwater discharge. These technologies will identify and confirm areas
of relatively high and low groundwater discharge. During this implementation phase,
multiple technologies will likely be used to provide independent and complementary
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lines of evidence that characterize the nature and extent of groundwater discharge into
the Canal. The utility of an initial, demonstration-scale implementation step will be
considered to obtain site-specific data in advance of a full-scale implementation for
technol ogies warranting methods demonstration.

Once areas of groundwater discharge are identified, point measurements of groundwater
discharge and groundwater velocity across tidal cycles will be evaluated. The number
of specific point measurements that will be implemented will be dependent on results of
the previous sub-tasks. Final determination of methods and approach will be
communicated to EPA during technical workshops and communications.

6.3.5 Characterize the Hydraulic Conductivity between the Native and Soft
Sediments

It is assumed that the groundwater discharge evaluation will occur in a setting in which
the overlying soft sediment is present although it is targeted for later removal as part of
the remedy. Groundwater upwelling into the Canal will first migrate through the deeper
native sediments and then through the overlying soft sediment prior discharge. If the
hydraulic conductivity of the overlying soft sediment is similar to or higher than that of
the native sediment, the discharge rate calculated for the soft sediment is likely
representative of discharge that will occur once the soft sediment is removed.

If the soft sediment has a lower hydraulic conductivity than the native sediment, it is
possible that there may be horizontal groundwater migration through the native
sediment to discrete, preferential flow locations. These preferential discharge points
would likely be where the soft sediment is thinner, of higher hydraulic conductivity, or
absent. In this scenario, direct measurements of groundwater discharge in soft
sediments would not be an accurate assessment of likely groundwater discharge post-
remedy.

If the soft sediment has a lower hydraulic conductivity, steps will be taken to collect
groundwater discharge data in the soft sediment and model the groundwater discharge
rate after the soft sediment isremoved. Specifically, hydraulic conductivity datawill be
collected for both the native and soft sediment and will be input into the existing 3-D
numerical model. The model will then be recalibrated to match current conditions and
used to simulate discharge after the soft sediment was removed.

Possible methods for quantifying hydraulic conductivity values for the native and soft
sediments include variations on cone penetrometer and slug testing, as indicated below:

HPH104/GC140003 A33 January 2014



e Hydraulic Profiling Tool (HPT) by Geoprobe® - The HPT injects water while
pushing into the sediment. A log of injection pressure with depth can be
correlated with formation permeability. It ispossible to quantify hydraulic
conductivity from HPT logs using an empirical relationship developed for the
tool.

e Waterloo Advanced Profiling System (Waterloo®™)™ — This system would
provide only an index of hydraulic conductivity. However, combined with a
subset of collocated core data, the relative signature of hydraulic conductivity
of the native and soft sediments could be determined.

e Cone-penetrometer (CPT) In Situ Dissipation Testing — CPT testing utilizes a
direct push probe outfitted with a steel cone tip and sensors attached to a
friction sleeve that measure tip resistance, sleeve friction, and pore water
pressures. Dissipation tests are conducted when the probe’ s advancement into
the sediments is paused and the built-up pore pressure dissipates. The
dissipation is related to the hydraulic conductivity through an empirical
relationship. CPT is aso being considered for field investigations under PD-8
(NAPL characterization).

e Slug testing with nested wells — This would include standard falling or rising
manual slug testing methods conducted in piezometers installed with discrete
screens in the soft sediment and native sediment.

A screening and selection of the most appropriate and informative technology will be
conducted using the evaluation criteria of technical performance, implementability, and
cost. Fina selection of technologies and approach will be communicated to EPA
through a brief technical memorandum and presented in a technical workshop(s).

6.3.6 Refine Groundwater CSM and Groundwater M odel

Quantified groundwater discharge rates and identified spatial groundwater discharge
patterns will be integrated into the overal Site-wide comprehensive CSM. This
information will be compared to the 3-D groundwater model estimates for groundwater
discharge. If the results are significantly different, these data will be used to recalibrate
and further refine the 3-D model, regardless of the need to assess differences in
discharge once the soft sediment is removed. Once updated, the 3-D model will be used
to evaluate changes in seepage velocity within Canal sediments under a wide variety of
possible remedial scenarios that include various bulkhead improvements and cap
installations.
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6.3.7 Data Management, Analysis, and Reporting

Data collected during field implementation will be managed in a manner that is
consistent with EPA protocols. Results of data analysis and interpretation will be
communicated with EPA in a timely manner. Reports from subtasks will include brief
technical memorandums detailing the findings. A fina report for the groundwater
upwelling work element will be prepared to summarize the methodologies utilized and
the findings. Reports will be prepared with EPA collaboration and concurrence.
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7. PD-8: EVALUATION OF POTENTIALLY MOBILE NAPL IN NATIVE
SEDIMENTS

This work element has been developed to improve understanding regarding the
potential for upward NAPL mobility in native sediments of the Canal. The NAPL
mobility work element builds upon information contained in the Site RI/FS reports, and
refines and improves the Site-wide comprehensive CSM to direct remedial design
activities, specifically 1SS and capping.

7.1 Existing NAPL Mobility CSM

This section describes the CSM for NAPL mobility in native sediments as developed
during the RI/FS phases for the Cana by EPA and its contractor, CH2M HILL.
Generally, the CSM from the RI/FS assumes that NAPL originated and migrated from
upland sites both vertically downwards but also laterally. The vertica downward
migration stems from gravitational forces, as the NAPL has a higher density than water
(i.e,, adense NAPL, or DNAPL).

The RI/FS notes the following three primary mechanisms that control NAPL migration
into the Canal:

e Upward seepage via vertically upward hydraulic gradients associated with
groundwater advection. The RI/FS concluded that the presence of NAPL
saturation in a given location both above and below the native sediment/soft
sediment interface indicates the potential for active upward NAPL migration
from the native sediment to the soft sediment. The method used for this
determination accounted for the balance of (i) gravitational force on the NAPL
and (ii) upward force brought about by hydraulic pressure gradients.
Confirmation of this conceptual mechanism requires consideration of other
commonly recognized resistive forces associated with upward NAPL migration,
such as (i) the pore entry pressure that is necessary for the NAPL to enter the
overlying soft sediment pores, and (ii) the resistance due to the frictional forces
of the viscosity of the NAPL. Inclusion of these forces will allow for better
definition of the zones where upward migration of NAPL is occurring due to
groundwater advection.

o Lateral seepage via spreading along the saturated/unsaturated zone interface.
The spreading phenomenon is typical for light NAPL (LNAPL) releases but not
as common for DNAPL releases given that DNAPL will preferentially migrate
downwards due to gravity and will spread due to physical structure
impediments, such as soil structure. The lateral spreading caused by the soil
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lithology could cause the NAPL to accumulate behind the bulkheads or spread
beneath the Canal.

e Upward transport via ebullition due to biodegradation of organic matter or other
processes (CH2M Hill, 2013). Ebullition-facilitated transport of NAPL occurs
under anaerobic conditions in sediments which promote microbial gas
generation (i.e.,, methanogenesis) and the formation of gas bubbles in the
sediment. The gas bubbles rise through the sediment bed and into the water
column, the process of which disturbs resident NAPL and can physically
transport NAPL to the surface.

Another potential cause of the NAPL presence in the Canal that was not discussed in
the RI/FS is historic operational practices of non-MGP sites. Discharge of NAPL from
these sites including both DNAPL and LNAPL likely occurred based on operations,
with weathered LNAPL potentially residing in the sediment. Over successive decades,
these discharges to the Canal would have been followed by soft sediment layering
above these NAPL zones, encapsulating the NAPL at depth. The qualitative
observations of NAPL within the Canal indicate the presence of NAPL predominantly
in the deeper native sediments as opposed to the soft sediments. The density of the
NAPL may have driven vertical downward migration into the native sediments, as
opposed to the upward mechanisms discussed earlier. This aternative conceptual
mechanism will be considered during the implementation of work element PD-8 as it
relates to the delineation of ISS boundaries. NAPL present in Canal sediments is
subject to weathering and related changes in both the physical and chemical
characteristics. Typically, NAPL in sediment environments will have undergone the
following mechanisms of alteration:

e Increases in viscosity with age due to dissolution of lighter fractions of the
NAPL;

e Variations in density due to potential water entrainment, which lowers density,
and intrinsic source depletion mechanisms that remove more volatile
components, thereby increasing density;

e Variations in interfacial tensions from the processes noted in the preceding
bullet, allowing for easier entry into wetted pores; and,

e Enhanced weathering in sediment zones due to the presence of active microbial
populations and biodegradation pathways which further ater the physical and
chemical characteristics of the NAPL.
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Overall, aging and weathering of NAPL results in increased viscosity and density,
directly affecting its upward migration potential. A more viscous NAPL has a lower
tendency to migrate in any direction, and a higher density NAPL has a lower tendency
to be upwardly mobile due to vertical gradients.

For the purposes of this PDWP, the process of upward vertical transport within the
Canal footprint is the area of focus; potential lateral transport into the Canal via
bulkheads is addressed separately through upland remedial activities and possibly
additional pre-design investigations. Field and laboratory work completed by EPA as
part of the RI/FS provides an initial understanding of NAPL distribution and potential
for upward mobility; however, in order to optimize the design of ISS and capping
remedial measures, further refinement of the NAPL CSM is required to understand the
mechanisms of NAPL mobility in the Canal. The primary CSM data needs related to
upward NAPL mobility are as follows:

e Theorigin of the NAPL within the canal area; and

e The conditions under which NAPL can become upwardly mobile.

The NAPL has at least two suspected origins: (i) through the subsurface from the
upland sites, or (ii) from overland discharge into the Canal. Both have different
implications for NAPL mobility, NAPL distribution, and continuity of saturation levels
for implementation of ISS. Better understanding of the origin of the NAPL will aid in
understanding its distribution and will inform the delineation for the areas to target 1SS

and capping.

e |f the NAPL originated from the upland sites via subsurface transport, then the
NAPL saturation distribution would likely be biased towards the upland sites
(i.e., higher saturations of NAPL closer to the upland sites and decreasing levels
of saturation further away). In this scenario, the potentia for vertical upward
migration would be greater close to the upland sites where the NAPL saturation
is suspected to be higher. Such an understanding would further refine the area
requiring ISS and capping since the NAPL saturation levels would be
predictably distributed in the Canal.

e Conversdly, if the NAPL originated from overland discharges, then the NAPL
distribution would be more random and dispersed. Delineation of potentially
mobile NAPL (i.e, areas with high levels of NAPL saturation) is more
challenging in this scenario as the NAPL saturation levels are not consistent and
well bounded.
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The existing CSM of NAPL transport in the Canal focuses on the driving forces for
NAPL transport in areas of strong hydraulic gradients. This work element will refine
the existing CSM through quantitative analysis of the relationship between hydraulic
gradients, NAPL /water density differences, and flow potential. These factors, which
are considered in the existing CSM, are relevant to the evaluation of NAPL transport.
Additional factors that warrant inclusion are potential restrictions to flow, since upward
NAPL flux in the Canal sediments must overcome density-driven gravitational forces,
pore entry pressure, and viscous (frictional) forces of the NAPL. Each of these
additional factors will be assessed in this work element and integrated into a refined
NAPL mobility CSM.

7.2 Objectives of the NAPL M obility Evaluation

The primary objectives of this work element are to (i) quantify the NAPL distribution
within the canal, (ii) define areas of potentially mobile NAPL, and (iii) identify and
characterize the controlling factors of NAPL mobility.

Results will be integrated into overall groundwater model (PD-12) and Site-wide
comprehensive CSM (PD-25) and directly incorporated into evaluation of NAPL
mobility. Severa remedial design components (e.g., ISS, capping) require a detailed
understanding of NAPL mobility.

7.3  NAPL Mobility Scope of Work

To meet the primary objectives of this work element, the following sub-tasks will be
performed:

e Desktop evaluation of NAPL mobility and selection of appropriate field-
screening technology(ies) and assessment locations;

Implementation of field-based approaches to assessin situ NAPL distribution;

Laboratory mobility testing and NAPL characterization; and,

Data management, analysis, and reporting.

It is anticipated that activities described for this work element will be conducted in a
dynamic manner with several decision steps required, potentialy leading to
modifications of the scope of work as it is implemented. If the scope should require
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modification during implementation, the scope changes will be appropriately
documented and communicated to EPA.

Details of the sub-tasks are provided in the sections below.

7.3.1 Desktop Evaluation of NAPL Mobility and Selection of Appropriate
Technologies and Assessment L ocations

This sub-task involves the compilation of existing NAPL and transport-related data to
understand the 3-D distribution of NAPL within the Canal. Qualitative observations of
NAPL detections, chemical analysis results, sediment texture descriptions, and other
observations and remarks noted during field investigations during the RI will be
incorporated into the 3-D compilation. These multiple lines of evidence will be used to
visualize NAPL distribution within the Canal and identify areas of saturated NAPL as
well as areas requiring greater data density. To the extent practical, insights
into groundwater flow and transport will be incorporated into this multiple lines of
evidence approach to understand areas of elevated NAPL saturation relative to areas
with higher potential seepage rates (PD-7). This will identify if there are areas with
elevated NAPL observations overlapping with areas of elevated groundwater discharge.

As a part of this sub-task various NAPL field screening technologies will be screened
for their ability to assess NAPL distribution in the Canal and for their potentia
applicability. This evaluation will focus on (i) the ability of Tar-specific Green Optical
Screening Tool (TarGOST®, EPRI, 2006; EPRI, 2005) and similar tools to measure
variability of saturation, and (ii) the ability of CPT and similar tools to measure
variability in the sediment lithology. Similarly, laboratory methods to assess and
measure NAPL mobility will be evaluated and screened to complement the field-
screening tools.

Final selection of technologies for implementation in the field and laboratory will be
communicated to EPA through a brief technical memorandum and presented in a
technical workshop(s) as needed. It is possible that multiple technologies will be
selected to provide independent and complementary lines of evidence that characterize
NAPL mobility in native sediments.

7.3.2 Implementation of Field-Based Approaches to Assess In Situ NAPL
Distribution

This sub-task involves field-based approaches and collection of undisturbed sediment
cores for confirmatory laboratory analysis to assess the NAPL distribution in native
sediments of the Canal. The field-based approaches will incorporate technologies
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selected from the preceding sub-task to measure the presence of NAPL in situ. It is
anticipated that implementation of the technologies will require the use of a barge to
allow accessto the Canal sediments. Selected technologies will be calibrated to the Site
conditions.

The desktop evaluation results will be used to focus the application of field-based
approaches to locations which are anticipated to have the highest likelihood of vertical
upward NAPL migration and/or the highest anticipated NAPL saturation. Within the
focused areas, a series of smaller, initial target areas will be defined by the existing 3-D
data distribution as initial areas of deployment to assess the efficacy of field-based
approaches and laboratory analysis programs. Following the successful completion of
initial deployment, the approach will be expanded to the larger objective of delineating
and/or defining the areas of migrating NAPL below the Cana for remedy
implementation.

During implementation of field-based approaches, additional sediment cores will be
collected via Shelby tube, large acetate liner via direct push, or other ssmilar method for
laboratory analyses. The laboratory analyses will provide calibration and confirmatory
data for the field-based approaches. The cores will be preserved using a method that
minimizes sample disturbance. During the completion of the field collection of
laboratory samples, samples of the NAPL and groundwater from the native sediments
will be collected (where possible) for physical and chemical property testing.

Results of the field-based evaluation will do the following: (i) support refinement of the
CSM, (ii) support identification of further NAPL delineation needs, (iii) aid in the
selection of areas for further NAPL mobility assessment, and (iv) directly support future
remedial design activities.

7.3.3 NAPL Characterization and Laboratory Mobility Testing

Undisturbed core samples will be collected from the Canal for |aboratory analysis of
mobility and to confirm observations from field-based approaches. The goal of the
laboratory analysis is to understand (i) the vertical seepage velocity, among other
factors, that is necessary to cause upward migration of the NAPL within the native
sediments, and (ii) the confining pressure needed to impede this migration if it exists.
The scope of work for the laboratory mobility testing includes (i) characterization
analyses of the collected sediment core, NAPL, and groundwater samples, and (ii)
empirical assessment of potential vertical NAPL mobility.
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7331 Laboratory NAPL Characterization Analysis

The sediment core samples collected will be analyzed using established laboratory-
based NAPL mobility assessment methods. These may include but are not limited to
the following:

e NAPL pore fluid saturation at a set vertical spacing, which be collocated with
field-based assessments,

e Centrifuge and/or water flood of sediment samples to assess NAPL residua
saturation and mobility potential;

e Drainage capillary pressure data (i.e., water retention curves) to understand the
soil matrix and to develop the parameters to understand pore entry pressures,

e Potential photography of the core under white and ultraviolet (UV) light to
provide an understanding of the vertical NAPL distribution and aid in defining
vertical depthsfor further mobility assessment;

e Geotechnical parameters to confirm the field-based approach for soil/sediment
texture observations; and

e The collected NAPL and groundwater samples will be analyzed for density,
viscosity, and interfacial tension. The collected NAPL will also be analyzed for
chemical composition.

The results of the NAPL characterization will be incorporated into the CSM and will
directly support future remedial activities.

7332 Laboratory Mobility Testing

A laboratory mobility testing method that mimics natural conditions will be used to
assess the mobility of the NAPL within the sediments. The laboratory mobility testing
method will be developed as part of the initia sub-task under this work element. The
goa of the laboratory-scale work is to understand, among other factors, the vertical
seepage velocity and hydraulic head gradients that are necessary to cause upward
migration of the NAPL within the native sediments.

Various pressure gradients and seepage velocities will be tested to evaluate vertical
migration potential under in situ conditions. If necessary, additional NAPL will be
added to the sample to understand what NAPL saturation threshold is necessary at given
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velocities to cause vertical migration. As part of this testing, a sensitivity analysis will
be completed to understand which parameters most strongly control mobility.

Results of the laboratory mobility testing will be incorporated into the CSM and will
directly support future remedial activities.

7.3.4 Data Management, Analysis, and Reporting

The information from the desktop study, field-based approaches, results from NAPL
characterization, and results from laboratory mobility testing will be incorporated into
the database and data management for the Site. Data collected during field
implementation will be managed in a manner that is consistent with EPA protocols.
Results of data analysis and interpretation will be communicated with EPA in atimely
manner. The reporting for the work element will occur through brief technical
memoranda to EPA and technical workshop(s), as needed. A comprehensive Final
NAPL Mobility Report will be prepared and submitted.
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8. IMPLEMENTATION SCHEDULE

The Work Plans for pre-design work elements PD-3 through PD-8 are subject to review
and approval by the EPA. The drafts of these Work Plans are to be shared with the
EPA Project Team for their input and concurrence prior to finalization. At that time, a
comprehensive schedule of the sequence of implementation of the various Work Plans
will be developed by respondents to the ROD for approval by EPA.
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Table A1l. Summary of technologies to be considered in PD-7 to identify areas of groundwater upwelling and
quantification of discharge volume and rates.

Identify Quantify | Quantify

Technology GW GW Seepage Description
Discharge | Discharge | Velocity

Airborne Thermal
Infrared Imaging

Cost effective technology that requires aircraft with sensor to detect temperature contrast at water surface
that isthe result of discharged groundwater. Best conducted at peak low tide during mid-winter.

Satellite Infrared

Data already exists and easy to implement. Best with low cloud cover, peak low tide and during either

Imaging mid-winter or mid-summer. Spatial resolution may be low.
Tem DelrS;:lljt;létggnsi n Uses fiber optic cables buried in sediment to sense temperature changes assumed to be groundwater
P (DT9) 9 discharge. Requires divers, but good for broad level screening. Bottom debris may hinder deployment.

Resistivity Array

Technique based on high resistivity contrast between groundwater discharge and marine water. Metallic
debris could be a significant problem.

Trident Probe

Point measurement that utilizes a sub bottom coring device to collect sediment and pore water.
Groundwater discharge areas evaluated using conductivity and temperature differentials between pore
water and surface water.

Seepage Meters

Reliable method for groundwater discharge. Likely to require divers to implement.

Point Velocity Probes

New technique-monitors electrical conductivity breakthrough curves from injected saline tracer. R&D
needed to implement technology in this setting.

Piezometer Nests

Although common, may be difficult due to water depth and canal traffic. Not a direct measurement of
discharge compared to seepage meters

Acoustic Doppler
Current Profiling

Rapid method to assess vertical submarine groundwater discharge. Method is applicable for measuring
discharges above 0.005 my/s.

Natural Tracers

Uses naturally occurring, short-lived isotopic tracers that are enriched in groundwater relative to surface
water to identify groundwater discharge. May require diversto install monitoring network infrastructure.
Monitoring would include intake pumps, air-water gas exchangers, and tracer-specific detectors.

In Situ Permeable
Flow Sensor (ISPFS)

Measures heat transport on thermistors that surround a central heating element to calculate groundwater
velocity. Can be used to assess either horizontal or vertical flow depending on sensor orientation.
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DECLARATION FOR THE RECORD OF DECISION
SITE NAME AND LOCATION

Gowanus Canal Superfund Site
Brooklyn, Kings County, New York

Superfund Site Identification Number: NYN000206222
Operable Unit: 01

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) documents the U.S. Environmental Protection Agency's
(EPA’s) selection of a remedy for the contaminated sediments and source controls at
the Gowanus Canal Superfund site (the “Site”), chosen in accordance with the
requirements of the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980, as amended (CERCLA), 42 U.S.C. §8 9601-9675, and the National
Oil and Hazardous Substances Pollution Contingency Plan, 40 CFR Part 300. This
decision document explains the factual and legal basis for selecting a remedy to
address the contaminated sediments at the Site. The attached Administrative Record
Index (see Appendix lll) identifies the items that comprise the Administrative Record
upon which the selected remedy is based.

The New York State Department of Environmental Conservation (NYSDEC) was
consulted on the proposed remedy in accordance with CERCLA Section 121(f), 42
U.S.C. § 9621(f), and it concurs with the selected remedy (see Appendix IV).

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the Site, if not addressed
by implementing the response action selected in this ROD, may present an imminent
and substantial endangerment to public health, welfare or the environment.

DESCRIPTION OF THE SELECTED REMEDY

The selected remedy, which addresses contaminated sediment, includes the following
components:

e Dredging of the entire column of hazardous substance-contaminated sediments
which have accumulated above the native sediments in the upper and mid-
reaches of the canal (referred to as “soft sediments”).

e In-situ stabilization (ISS)* of those native sediments in select areas in the upper

! Mixing of materials, such as Portland cement, into the sediments to bind the contaminants



and mid-reaches of the canal contaminated with high levels of nonaqueous
phase liquid (NAPL).?

e Construction of a multilayered cap in the upper and mid-reaches of the canal to
isolate and prevent the migration of polycyclic aromatic hydrocarbons (PAHS)
and residual NAPL from native sediments.

e Dredging of the entire soft sediment column in the lower reach of the canal.

e Construction of a multilayer cap to isolate and prevent the migration of PAHS
from native sediments in the lower reach of the canal.

e Off-Site treatment of the NAPL-impacted sediments dredged from the upper and
mid-reaches of the canal with thermal desorption,® followed by beneficial reuse
off-Site (e.qg., landfill daily cover) if possible.

e Off-Site stabilization of the less contaminated sediments dredged from the lower
reach of the canal and the sediments in the other reaches not impacted by
NAPL, followed by beneficial reuse off-Site.

e Excavation and restoration of approximately 475 feet of the filled-in former 1st
Street turning basin.

e Excavation and restoration of the portion of the 5" Street turning basin beginning
underneath the 3" Avenue bridge and extending approximately 25 feet to the
east and the installation of a barrier or interception system at the eastern
boundary of the excavation.

e Implementation of institutional controls incorporating the existing fish
consumption advisories (modified, as needed), as well as other controls to
protect the integrity of the cap.

e Periodic maintenance of the cap and long-term monitoring to insure that the
remedy continues to function effectively.

e Combined sewer overflow (CSO)* controls as discussed below.

To prevent recontamination of the canal following the implementation of the above-
described remedial actions, the upland sources of hazardous substances, including
discharges from three former manufactured gas plants (MGPs), CSOs, other
contaminated upland areas and unpermitted pipes along the canal, must be addressed
prior to the commencement of, or in phased coordination with, the implementation of the
selected remedy.

The former MGP facilities are being addressed by National Grid, a potentially
responsible party (PRP) for these facilities and the Site, under NYSDEC oversight.
Based upon the first NYSDEC-selected remedy at one of these former MGP facilities
and NYSDEC guidance for presumptive remedies at former MGP facilities, it is
assumed that a range of actions will be implemented at the facilities (that may include

physically/chemically.

2 Concentrated liquid contamination, typically oil-like, that forms a separate phase and is not
miscible with water.

% Utilization of heat to increase the volatility of organic contaminants so that they can be
removed and destroyed.

* Combined sewers receive both sewage and stormwater flows and discharge to the canal when
the sewer system’s capacity is exceeded.
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removal of mobile sources, construction of cut-off walls along the canal, and active
recovery of NAPL near the cut-off walls for each of the former MGP facilities) which will
prevent the migration of contamination from the former MGP facilities into the canal.
The cleanup of the former MGP facilities will be completed in accordance with
schedules agreed upon between the EPA and NYSDEC. In the unlikely event that
timely and effective state-selected remedial actions are not implemented at a given
former MGP facility, the EPA may implement actions pursuant to CERCLA to ensure
the protectiveness of the selected remedy.

NYSDEC is currently overseeing work being performed by New York City (NYC) to
reduce CSOs to the canal by approximately 34 percent in middle and lower canal
outfalls. To significantly reduce overall contaminated solid discharges to the canal, the
selected remedy also includes the following CSO control measures for the upper reach
of the canal:

e Construction of in-line sewage/stormwater retention tanks to retain stormwater
which currently discharges through outfalls RH-034 and OH-007. It is estimated
that an 8-million gallon tank and a 4-million gallon tank will be required to
address CSOs from outfalls RH-034 and OH-007, respectively. In addition,
outfalls located in the vicinity of outfalls RH-034 and OH-007 that contribute
smaller CSOs will be connected to the retention tanks. The location of the
retention tanks will be determined during the remedial design. While the sizes of
the tanks will be determined during the remedial design, they are expected to
conform with the requirements of the Clean Water Act (CWA) and to
accommodate projected additional loads to the combined sewer system that
result from current and future residential development, as well as periods of high
rainfall, including future rainfall increases that may result from climate change.

e In the event that the permanent measures described above are not implemented
in a timely manner, interim controls, such as temporary solids capture and
removal, will be implemented to mitigate sediment from the CSO discharges
until the permanent measures have been implemented.”

e Implementation of appropriate engineering controls to ensure that hazardous
substances and solids from separated stormwater, including from future upland
development projects, are not discharged to the canal.

Current and future high density residential redevelopment along the banks of the canal
and within the sewershed shall adhere to NYC rules for sewer connections (Chapter 31
of Title 15 of the Rules of the City of New York) and shall be consistent with current
NYC Department of Environmental Protection (NYCDEP) criteria (NYCDEP, 2012) and
guidelines to ensure that hazardous substances and solids from additional sewage
loads do not compromise the effectiveness of the permanent CSO control measures by
exceeding their design capacity.

Since the EPA is incorporating contaminated CSO solids control in the remedy

> It is unlikely that permanent measures to control the CSO discharges will be in place before
the commencement of the remediation of the canal sediments.
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selection, siting, remedial design and remedial action pursuant to the authority of
CERCLA, certain CERCLA statutory authorities including, but not limited to, permit
exemption and environmental impact statement functional equivalency apply. The EPA
seeks to coordinate the CERCLA and CWA processes to the extent practicable, to
ensure that the selected CERCLA remedy is implemented in an effective and timely
manner.

The selected remedy also includes the following measures for discharges from upland
sites (other than the former MGP facilities) and for unpermitted pipes along the canal:

e The EPA and NYSDEC will coordinate measures to control discharges from
upland contaminated areas adjacent to the canal that have already been
referred to NYSDEC for action. The schedule for these measures will conform
to the schedules for the cleanup of the canal.

e Unpermitted pipe outfalls will be either controlled or eliminated.

The environmental benefits of the selected remedy may be enhanced by consideration,
during the design, of technologies and practices that are sustainable in accordance
with the EPA Region 2’s Clean and Green Energy Policy and NYSDEC’s Green
Remediation Policy.® This will include consideration of green remediation technologies
and practices.

The estimated present-worth cost of the selected remedy is $506 million.

The selected remedy will address source materials constituting principal threats by
thermally treating the NAPL-impacted sediments dredged from the upper and mid-
reaches of the canal, thereby satisfying the CERCLA preference for treatment.

DECLARATION OF STATUTORY DETERMINATIONS

The selected remedy meets the requirements for remedial actions set forth in CERCLA
Section 121, 42 U.S.C. § 9621, because it: 1) is protective of human health and the
environment; 2) meets a level or standard of control of the hazardous substances,
pollutants and contaminants which at least attains the legally applicable or relevant and
appropriate requirements under federal and state laws; 3) is cost-effective and 4)
utilizes permanent solutions and alternative treatment (or resource recovery)
technologies to the maximum extent practicable. In keeping with the statutory
preference for treatment that reduces toxicity, mobility or volume of contaminated media
as a principal element of the remedy, all of the contaminated sediments that are
removed from the canal, as well as some contaminated sediments that remain in the
canal, will be treated by implementing the selected remedy.

® See http://epa.goviregion2/superfund/green remediation and http://www.dec.ny.qov/docs/

remediation hudson pdf/der31.pdf.
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Because this remedy will result in hazardous substances, pollutants or contaminants
remaining on-Site above levels that allow for unlimited use and unrestricted exposure, a
statutory review will be conducted within five years after initiation of remedial action to
ensure that the remedy is, or will be, protective of human health and the environment.

ROD DATA CERTIFICATION CHECKLIST

The ROD contains the remedy selection information noted below. More details may be
found in the attached Decision Summary and the Administrative Record file for this Site.

Contaminants of concern and their respective concentrations (see ROD,
Appendix Il, Tables 3 and 4);

Baseline risk represented by the contaminants of concern (see ROD, pages 31-
34 and Appendix Il, Tables 6-15);

Cleanup levels established for contaminants of concern and the basis for these

-levels (see ROD, Appendix I, Table 15);

Manner of addressing source materials constituting principal threats (see ROD,
pages iv and pages 74-75),

Current and reasonably-anticipated future land use assumptions and current and
potential future beneficial uses of groundwater used .in the baseline risk
assessment and ROD (see ROD, pages 29-30);

Potential land and groundwater use that will be available at the Site as a result of

" the selected remedy (see ROD, pages 83-84);

Estimated capital, annual operation and maintenance and present-worth costs;
discount rate; and the number of years over which the remedy cost estimates are
projected (see ROD, page 82 and Appendix Il, Tables 16 and 17); and

Key factors used in selecting the remedy (i.e., how the selected remedy provides
the best balance of tradeoffs with respect to the balancing and modifying criteria,
highlighting criteria key to the decision)(see ROD, page 89).
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SITE NAME, LOCATION and DESCRIPTION

The Gowanus Canal® is a 1.8-mile-long, man-made canal in the Borough of Brooklyn in
New York City (NYC), Kings County, New York (see Figure 1) (see Appendix | for
figures).

To facilitate the assessment and management of the canal, it was divided into three
Remediation Target Areas (RTAS) that correspond to the upper reach (RTA 1), middle
reach (RTA 2) and lower reach (RTA 3) (see Figure 2).

There are five east—west bridge crossings over the canal, at Union Street, Carroll
Street, 3rd Street, 9th Street and Hamilton Avenue. The Gowanus Expressway and a
viaduct for NYC subway trains pass over head. North of Hamilton Avenue, the canal is
approximately 5,600 feet long and 100 feet wide, with a maximum water depth of
approximately 15 feet in the main channel at low tide. There are four short turning
basins that branch to the east of the main channel at 4™ Street, 6™ Street, 7" Street
and 11" Street. A former turning basin at 1% Street and an extension of the 4" Street
turning basin that had been referred to as the 5™ Street turning basin were filled in
between 1953 and 1965 (Hunter Research et al., 2004). An extension of the 7™ Street
turning basin has also been filled. South of Hamilton Avenue, the canal widens to a
maximum of approximately 2,200 feet and ranges in depth from -15 to -35 feet mean
lower low water (MLLW).? The Gowanus Canal has no remaining natural wetlands
(various small, unconnected areas of vegetation and intertidal habitat exist) or natural
shoreline. The vast majority of the shoreline of the canal is lined with retaining
structures or bulkheads.

The canal is located in a mixed residential-commercial-industrial area. It borders
several residential neighborhoods, including Gowanus, Park Slope, Cobble Hill, Carroll
Gardens and Red Hook, with housing located within one block of the canal. The
waterfront properties abutting the canal are primarily commercial and industrial. Re-
zoning of canal-front parcels to high density residential began in 2009 and further such
re-zoning is anticipated. During major storm events, canal flooding affects broad areas
which are industrial, residential and commercial in nature.

A number of businesses use the canal for maritime commerce. All but two of the
businesses are located south of 9" Street and none are located north of 4" Street. The
canal is also regularly used by recreational boaters (primarily, canoers and kayakers).
A limited number of people reside in houseboats on the canal.

! The Site’s Superfund Site Identification Number is NYN000206222. The U.S. Environmental
Protection Agency (EPA) is the lead agency; the New York State Department of
Environmental Conservation (NYSDEC) is the support agency.

% As a tidally-influenced water body, the canal has two high tides and two low tides of unequal
height each tidal day. MLLW is the lower low water height of the two low tides.



Despite a New York State Department of Health fish advisory covering the entire
Gowanus Canal, posted warnings and public outreach efforts, the canal is regularly
used for fishing, particularly subsistence fishing by communities with environmental
justice concerns surrounding the canal.

SITE HISTORY AND ENFORCEMENT ACTIVITIES

Prior to being developed, the area around the Gowanus Canal was occupied by
Gowanus Creek, its tributaries and lowland marshes. Before the mid-1840s, the creek
and its tributaries were dammed and used primarily to power tide mills (Hunter
Research et al., 2004). By the mid-1840s, Brooklyn was rapidly growing and the
Gowanus marshes were considered to be a detriment to local development. In 1848,
the State of New York authorized construction of the Gowanus Canal to open the area
to barge traffic, flush away sewage, receive stormwater and fill the adjacent lowlands
for development. The canal was constructed in the mid-1800s by bulkheading and
dredging.

The former 1% Street turning basin® was originally utilized to deliver coal via barges to
the former Brooklyn Rapid Transit Power House. The Power House consumed large
guantities of coal. During its operating era, large coal piles surrounded the building
until the plant became obsolete and was removed from service. As was noted above,
the 1% Street turning basin was filled in. Portions of the building were also torn down
over time. By 1969, the 125-foot tall smokestack and dynamo sections of the Power
House had been demolished and the currently extant section of the Power House was
the only part of the original building still standing.

The 4™ Street turning basin extends from the main channel east to the 3™ Avenue
bridge; the 5™ Street turning basin originally continued east from there nearly to 4™
Avenue. Both basins were completed in the early 1870s, contemporaneously with the
main channel of the canal. As was noted above, the 5" Street turning basin was filled
in between 1953 and 1965. A portion of that fill extends underneath the 3™ Avenue
bridge into the 4™ Street turning basin. Sediment has further accumulated throughout
much of the 4™ Street turning basin.

Following its construction, the canal quickly became one of the nation’s busiest
industrial waterways, servicing heavy industries that included manufactured gas plants
(MGPs), coal yards, cement manufacturers, tanneries, paint and ink factories, machine
shops, chemical plants and oil refineries. The Gowanus Canal served as an open
sewer when it was initially constructed in the late 1860s. As a result of the poor
environmental practices typical of the era, large quantities of wastes from many of
these operations were discharged directly into the canal. By the late 1870s, sewers

® The 1 and 4™ Street turning basins are described in detail since they will be addressed under
the selected remedy.
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entering the canal carried a combination of household waste, industrial effluent from
the MGPs and other industries and stormwater runoff (Hunter Research et al., 2004).
These discharges, which contained hazardous substances such as polycyclic aromatic
hydrocarbons (PAHs) (a semi-volatile organic compound [SVOC]), polychlorinated
biphenyls (PCBSs), pesticides, metals and volatile organic compounds (VOCSs), caused
the canal to become one of New York’s most polluted waterways.

The initial canal design recognized the likelihood of stagnant pollution problems and
proposed various flushing solutions. These were not, however, implemented. Studies
and commissions have repeatedly examined methods of addressing the contamination.
A series of unsuccessful solutions were implemented, including directing additional
sewage discharges to the canal in order to improve flow. In 1911, NYC began
operating the Gowanus Canal flushing tunnel to address the canal’'s serious water
quality issues. The flushing tunnel connects the head of the canal with Buttermilk
Channel in Upper New York Bay. It was designed to improve circulation and flush
pollutants from the canal by pumping water in either direction. The flushing tunnel
starts at Degraw Street on Buttermilk Channel and ends on the west side of the canal
at Douglass Street. The flushing tunnel operated until the mid-1960s, when it fell into
disrepair.

The flushing tunnel was rehabilitated and reactivated in 1999 by the NYC Department
of Environmental Protection (NYCDEP), pumping cleaner harbor water from Buttermilk
Channel to the canal using a rebuilt version of the 1911 propeller-based pump system.
Thereafter, NYCDEP determined that the 1990s flushing tunnel repairs were
inadequate, because the pumping system was poorly designed, difficult to maintain
and unable to function properly at low tide.

Direct discharges to the canal from industrial activities were substantially reduced or
controlled over time because of declining industrial activity and the implementation of
the Clean Water Act (CWA) in the early 1970s. Discharges from present-day industrial
operations are regulated and permitted under the CWA’s National Pollutant Discharge
Elimination System (NPDES) and its state counterpart, the State Pollutant Discharge
Elimination System (SPDES).

Although the level of industrial activity along the canal declined over the years as
industry shifted away from the canal, high levels of hazardous substances remain in
the sediments and upland sources. Discharges from upland contaminated areas
adjacent to the canal, CSOs, storm sewers and unpermitted pipe outfalls continue to
contribute contaminants to the canal. The history of these sources is summarized
below.



Discharges from Upland Contaminated Areas Adjacent to the Canal

Contaminated areas adjacent to the Gowanus Canal are being investigated and
remediated under the direction of NYSDEC. The EPA is coordinating with NYSDEC on
these matters. Environmental investigations or cleanups are underway at the former
Fulton Municipal Works Manufactured Gas Plant, Carroll Gardens/Public Place
(formerly known as “Citizens Gas Works”) (hereinafter, “Public Place”)* and
Metropolitan former MGP facilities along the canal. Until these sites are remediated,
contaminants from them will continue to be transported into the Gowanus Canal
primarily by the migration of nonaqueous phase liquid (NAPL)® through subsurface
soils and groundwater discharge of dissolved-phase contaminants. PAHs are the
primary contaminants of concern (COCs) from these sources.

The former MGP facilities are being addressed under the State Superfund and
Brownfield Cleanup programs by National Grid, a potentially responsible party (PRP)
for both these facilities and the canal. NYC owns a large portion of Public Place and
Thomas Greene Park, a portion of the site where the former Fulton MGP facility
operated. Together with National Grid, NYC is a signatory to the NYSDEC Brownfields
cleanup order for Public Place. As the owner of these parcels, NYC may be
considered a PRP for these facilities.

The EPA and NYSDEC have agreed to a coordinated schedule for the former MGP
facilities and canal sediment cleanup efforts based on the anticipated timing of the
dredging in the canal (which will commence at the head of the canal). In January 2012,
NYSDEC directed National Grid to begin the expedited remedial design of a cutoff wall
as an interim remedial measure for the former Fulton MGP facility, near the head of the
canal. The purpose of this wall is to prevent subsurface migration of NAPL from the
former Fulton MGP facility into the sediments at the bottom of the canal. For the Public
Place former MGP facility, centrally situated near the curve in the canal (see Figure 2),
the remedy includes a combination of excavation and a subsurface barrier wall and tar
extraction wells. An investigation and partial source control cleanup was implemented
at the former Metropolitan MGP facility, the third and most southerly former MGP
facility, in 2003 under the State’s Voluntary Cleanup program. Since there are potential
source areas at this site that were not addressed by the actions taken in 2003, a
remedial investigation (RI)® for this site is currently underway.

Based on the results of the EPA’s RI, additional upland areas were found to have the
potential to contribute contaminated groundwater and NAPL to the canal and were

* A remedy was selected for the Public Place former MGP in 2007. The design of the selected
remedy is approximately 50% complete.
> Concentrated liquid contamination, typically oil-like, that forms a separate phase and does not
dissolve in water.
® The purpose of an Rl is to determine the nature and extent of contamination at a site.
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referred to NYSDEC for investigation and, if necessary, remediation under the State
Superfund or other remedial program. Remediation schedules will be coordinated with
the schedule for the canal remedy. Relative to the former MGP facilities, these areas
are much smaller potential sources and are, thus, expected to require only a fraction of
the time and cost to address.

Discharges from Combined Sewer Overflows and Stormwater

Combined sewers (sewers that receive both sewage and stormwater flows) serve 92
percent of the Gowanus Canal watershed, storm sewers serve only 2 percent and
direct runoff drains 6 percent (NYCDEP, 2008a). The Owls Head and Red Hook
wastewater treatment plants (WWTPS) serve the area. When an appreciable amount
of rainfall occurs, runoff enters the combined sewers and exceeds the capacity of the
system and the Owls Head and Red Hook combined sewer systems overflow to the
canal. There are ten active CSOs and three stormwater outfalls discharging to the
Gowanus Canal (see Figure 3 for the locations). Four of the CSO outfalls account for
95 percent of the annual discharge. The greatest annual discharge volume is from
outfall RH-034, located at the head of the canal (121 million gallons; NYCDEP, 2008a).
The CSO discharges result in point source loading of high-organic-content solids and
associated hazardous substances to the canal.

In 2008, NYCDEP prepared a Gowanus Canal Waterbody/Watershed Facility Plan
Report (WB/WS Plan) as part of its City-Wide Long-Term CSO Control Planning
Project (NYCDEP, 2008a). This work is being performed under an Administrative Order
on Consent (AOC) between NYCDEP and NYSDEC.’ The goal of that project is to
implement a series of improvements to achieve compliance with water quality
standards under the CWA. Specific objectives of the plan include eliminating odors,
reducing floatables and improving dissolved oxygen concentrations to meet surface-
water-quality standards. NYCDEP’s planned improvements for the Gowanus Canal
include continued implementation of programmatic controls, modernization of the
Gowanus Canal Flushing Tunnel, reconstruction of the Gowanus Wastewater Pump
Station, cleaning/inspection of the outfall OH-007 floatables/solids trap, repairs to the
Bond-Lorraine Street sewer main, periodic water body floatables skimming and CSO
sediment mound dredging.

In July 2010, the flushing tunnel was shut down by NYCDEP to perform facility
improvements. This effort includes the installation of more efficient pumping systems,
which will increase the volume of water by approximately 40 percent under a peak
design flow. The reconstruction of the Gowanus Wastewater Pump Station, which
began in February 2010, will increase the pumping capacity to deliver sewage to the
Red Hook WWTP. All of these ongoing improvements are projected to decrease the

"NYSDEC Case No. CO2-20000107-8 dated January 14, 2005 and updated on April 14, 2008,
September 3, 2009 and March 8, 2012.
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overall discharge to the entire canal by approximately 34 percent.

However, the greatest changes in annual CSO discharge are concentrated in the
middle and lower portions of the canal. Although outfall RH-034 at the head of the
canal has been projected to experience fewer discharge events per year, its total
annual flow is projected to increase approximately 5 percent. Annual CSO discharges
from RH-034 and OH-007 will still contribute approximately 97 percent of the total
annual CSO flow into the canal.

The completion of the flushing tunnel and pump station improvements is anticipated by
September 2014. The cumulative impact of these projected flow reductions and
flushing improvements on sediment transport and deposition throughout the canal
cannot currently be predicted with a high degree of confidence, although preliminary
modeling by National Grid indicates that contaminated CSO solids will still be trapped
in the canal even with enhanced flushing tunnel flow. Following the upgrades to the
flushing tunnel and pump station, NYCDEP will conduct post-construction monitoring
and then will begin the planning and public participation related to a CWA Long-Term
Control Plan (LTCP)® which will analyze the next stage of CSO-related improvements
for the canal. The LTCP is to be submitted to NYSDEC in June 2015.

NYCDEP also plans a sewer separation project in a 96-acre area around Carroll Street
for flood control purposes. It is projected that this effort will result in an additional
overall CSO reduction of 5 percent when it is completed in 2022. However, the PAHs
in the stormwater component of the CSO will still discharge to the canal.

NYCDEP is also undertaking a green infrastructure effort® that will result in an
estimated 10 percent CSO reduction in stormwater discharges to the entire canal over
an extended period of time (20-30 years) (NYCDEP, 2012). Two pilot projects for the
control of street runoff along the Gowanus Canal (the DL and Studio’s Sponge Park at
2nd Street, on the Carroll Gardens side of the canal and the Gowanus Conservancy
green infrastructure at 2nd Avenue on the Park Slope side) are being supported by
federal and NYC grants.

It should be noted that NYC’s sewer system operations include the treatment and
disposal of hazardous substances consistent with the categorical pretreatment

8 An LTCP is a phased approach for control of CSOs that requires a permittee to develop and
submit an approvable plan that will ultimately result in compliance with CWA requirements
and New York State water quality standards.

° Green infrastructure is a network of open spaces and natural areas, such as rooftop gardens
and vegetated swales, which naturally manage stormwater, thereby reducing storm runoff
into the storm sewers.
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standards promulgated under 40 CFR § 430.5, which limit the pollutant discharges to
publically-owned treatment works from specific process wastewaters of particular
industrial categories. Various industrial facilities within NYC, including those operating
within the Gowanus Canal sewerage area, have historically discharged and continue to
discharge hazardous substances to the NYC sewage system. As part of its water and
sewer rates, NYC charges for such disposal through the sewers. NYC has operated
an Industrial Pre-treatment Program (IPP), as required by federal regulations, since
1987 in order to help protect the sewers, the wastewater treatment plants and NYC's
receiving waters. As part of the IPP, NYCDEP issues permits for and inspects IPP
facilities. CSO events, however, may result in the discharge of sanitary sewage and
hazardous substances disposed of by non-regulated users or picked up from captured
stormwater. Some of these hazardous substances tend to bind to the organic solids
present in the sewage.

The WB/WS Plan acknowledges that solids associated with CSO events will continue
to be discharged to the canal following implementation of the current upgrades. In
response, the WB/WS Plan includes an analysis which suggests that the upgraded
flushing tunnel will disperse the solids more evenly throughout the canal and into the
harbor than in the past (NYCDEP, 2007a). In conducting this analysis and describing
future operations, the WB/WS Plan has effectively memorialized the canal’s historic
role as an extension of NYC’s sewer system. The canal, particularly the upper canal,
has and will continue to function as a sewage retention basin. Among other things, this
historic and on-going usage has created CSO mounds located at the head of the canal.
The WB/WS Plan again calls for dredging these mounds, a measure which has been
authorized but not implemented since 1983 (NYCDEP, 2008a).

Unpermitted Pipe Outfalls

Nearly 250 outfalls were identified and inspected during the RI, most of which were
pipes located on private property. In general, these are unused pipes associated with
historic industrial activities. Twenty-five of these pipe outfalls were observed to be
actively discharging during dry weather (about a third of these discharges may have
been tidal backflow). The flow rate from all but one of the active outfalls was very small
(the majority are estimated to be less than 1 liter/minute).

Permitted Pipe Outfalls

A review of NYSDEC and the EPA databases identified five active permitted
discharges to the canal. During the RI, discharges were not observed in three of these
permitted outfalls. Two of the permitted outfalls could not be clearly identified because
of the large number of outfalls in their vicinity.



Prior Dredging of the Canal

The canal’s narrow 100-foot width upstream of the Gowanus Expressway is the entire
navigational channel, unlike many river and harbor sites where the shipping channel
represents a fraction of the total area of the water body. In the upper two-thirds of the
canal, NYC has primary responsibility for maintaining the navigational depths.

Limited recent dredging of the canal has been performed and documentation of
historical dredging is sparse. There are no federal, state or local regulatory
requirements related to the depth of the canal north of Hamilton Avenue. Below
Hamilton Avenue, the U.S. Army Corp of Engineers (USACE) previously performed
maintenance dredging.

While NYCDEP has obtained State approvals for successive water quality
improvement-related dredging (1983, 1993 and 2008), no major dredging has been
performed in the canal in three decades. The current plan for dredging the CSO
mounds at the head of the canal is scheduled for completion in 2017.

Prior Studies

Since 1983, NYCDEP has compiled four separate major reports on water quality and
CSOs controls for the canal, each of which was approved for implementation by
NYSDEC. Since 2003, the USACE and National Grid have each issued about a dozen
reports regarding the canal. National Grid has completed numerous reports regarding
its former MGP facilities and studies and/or cleanups have been conducted at another
dozen or more upland areas.

Listing on National Priorities List

In April 2009, the Gowanus Canal was proposed for inclusion on the National Priorities
List (NPL) pursuant to the Superfund law at the request of NYSDEC. Following the
proposal for inclusion on the NPL, the EPA commenced an RIl. On March 2, 2010, the
EPA placed the Gowanus Canal on the NPL.

In April 2010, the EPA entered into administrative consent orders with NYC and
National Grid to perform work in support of the EPA’s Rl and feasibility study (FS).*°
The draft RI report was completed in January 2011 and the draft FS report was
completed in December 2011. In connection with the release of these reports, the EPA
conducted significant public outreach throughout 2011 and 2012. The outreach
process included numerous public meetings with formal presentations, as well as
informal question and answer sessions. An FS report addendum was completed in
December 2012.

10" An FS identifies and evaluates remedial alternatives to address the contamination.
8



HIGHLIGHTS OF COMMUNITY PARTICIPATION

Due to the technically complex issues at the Site and the significant public interest, the
EPA greatly augmented its interaction with the community beyond what is typical for
the Superfund remedy selection process. Specifically, while the EPA typically releases
RI/FS reports simultaneously with the Proposed Plan*! and conducts a public meeting
to discuss the results of the investigation and the basis for the preferred remedy, for the
Gowanus Canal site, the Rl and FS reports were released separately at the time of
their respective completion in order to facilitate their review and understanding by the
public. The RI report was made available on the EPA’s website in January 2011 and
the FS report was made available on the EPA’s website in December 2011. Following
the release of each of these documents, the EPA held separate public meetings in the
Carroll Gardens and Red Hook neighborhoods to present the findings. These
meetings were announced in the local press. Several follow-up meetings to further
discuss the technical issues and the community’s concerns were held at the invitation
of the Gowanus Canal Community Advisory Group (CAG), the local Community Boards
and other local organizations.

On December 27, 2012, a press release was issued (which generated a number of on-
line articles) and a number of e-mails were sent to the Site’s mailing list re-announcing
the availability of the RI and FS reports and announcing the availability of an FS
addendum report and Proposed Plan on the EPA’s website. On December 28, 2012,
the RI report, FS report, FS addendum report and Proposed Plan were made available
to the public at information repositories maintained at the Community Free Library,
located at the Carroll Gardens Library, the Joseph Miccio Community Center in Red
Hook and the EPA Region Il Office in NYC. A notice of availability for the above-
referenced documents was published in the Courier Life, Red Hook Star-Revue and
The Brooklyn Paper on January 4, 2013. Notices were published in these papers
again on January 18, 2013 to announce a revised starting time for the January 23,
2013 public meeting. On January 23, 2013 and January 24, 2013, the EPA conducted
public meetings at Public School 58 (the Carroll School) and the Joseph Miccio
Community Center, respectively, to present the Proposed Plan for the Site, including
the preferred remedy, and respond to questions and comments from the approximately
200 attendees at the January 23, 2012 meeting and 100 attendees at the January 24,
2012 meeting.

Although serious concerns were expressed about a proposed on-Site confined disposal
facility (CDF)* for the stabilized, lesser contaminated sediments at the January 24

' A Proposed Plan describes the remedial alternatives considered for a site and identifies the
preferred remedy with the rationale for this preference.
12 A secure structure designed to contain dredged sediments (in this case, after stabilization)
within a waterway.
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meeting, there was clear overall support for the major components of the proposed
remedy, similar to the support expressed during the January 23 meeting..

Prior to the release of the Proposed Plan and the commencement of the public
comment period, a member of the CAG expressed concern that a 30-day comment
period would be too short to provide the CAG members and other stakeholders
sufficient time to provide technically well-informed comments. Accordingly, a 90-day
public comment period was announced at the time of the release of the Proposed Plan.

In response to a January 28, 2013 request from NYC that the public comment period
be extended 30 days, the comment period was extended to April 27, 2013.

A notice announcing the extension of the public comment period to April 27, 2013 was
published in the Courier Life, Red Hook Star-Revue and The Brooklyn Paper on March
22, 2013,

During the comment period, in addition to the two meetings discussed above, the EPA
held informational meetings with the CAG in Carroll Gardens on February 11, 2013,
and again with the Red Hook community on February 13, 2013, the residents of public
housing located immediately north of the canal on March 27, 2013 and the Red Hook
community on April 16, 2013, the CAG on April 23, 2013 and the residents of public
housing again on April 25, 2013. The purpose of these meetings was to discuss, in
more detail, the specifics of the Proposed Plan and to answer additional questions from
the community. With the exception of the April 25, 2013 meeting which was attended
by 25 people, all of the other follow up meetings were well attended.

The public generally supports the dredging, capping and CSO abatement components
of the remedy. The CAG, which is comprised of approximately 50 members
representing over 30 organizations and 20 non-organizational members, passed
resolutions in support of the overall remedy, including 100% CSO control. Community
Board Six, a municipal entity which represents the neighborhoods surrounding the
canal, submitted comments supporting the overall remedy.

While 15 businesses and approximately 700 Red Hook residents located in close
proximity to the proposed location of the CDF expressed support for its construction,
approximately 900 parties located in other sections of Red Hook, elsewhere in New
York State and in other states expressed strong opposition to the CDF option. In
addition, No Toxic Red Hook submitted two similar petitions to the EPA containing
approximately 2,500 original names and signatures from business owners, residents,
users of the recreation area and concerned citizens. The petitions express opposition
to the processing of contaminated sediments in Red Hook and their placement in a
CDF.

10



Although various development interests filed formal comments in opposition to
nomination of the Site for the NPL in 2009, no comments were filed in opposition to the
Proposed Plan by the developers who have acquired property along the canal for
residential, commercial and other redevelopment purposes since the Site was placed
on the NPL.

Friends of Douglass Greene Park presented the EPA with a petition with 765 parties
expressing opposition to the placement of an in-line sewage/stormwater retention tank
beneath the Douglass and Degraw community pool. The petition also sought an
assurance from the EPA that should any disruption or displacement to the pool be
necessary as a result of the remediation, the park’s facilities and services would be
provided at a nearby location.

NYCDEP submitted 124 pages of comments, with approximately 300 pages of
attachments. When read in their entirety, NYCDEP’s comments state that the CSOs
do not contribute to unacceptable impacts to the canal, lengthy additional studies are
needed prior to remedy selection, further NAPL controls are needed and various
project complexities effectively prevent addressing the contamination in the canal.
National Grid submitted 43 pages of comments and 600 pages of attachments.
National Grid, in sum, agreed that a cleanup of the canal can be done, despite
significant technical challenges, asserted that even greater CSO controls were
warranted and advocated for less dredging than indicated in the Proposed Plan.
Comments questioning various aspects of the remedy were also submitted by various
other PRPs and industry-related parties. Notably, NYC was alone in stating that no
further CSO controls are warranted. Industry and other PRP commenters suggested
that additional CSO controls beyond those set forth in the Proposed Plan are needed
for an effective cleanup.

Responses to the questions and comments received at the public meetings and in
writing (letters, postcards and emails) during the public comment period are included in
the Responsiveness Summary (see Appendix V).

The areas adjacent to the canal historically have been residential, commercial and
industrial. It is well known that significant redevelopment is anticipated around the
canal, including high density residential redevelopment along the banks of the canal
that has already been approved. Therefore, it was not necessary for the EPA to solicit
the public’s views on reasonably-anticipated future land use. Since the area is served
by municipal water and the aquifer is already designated as a drinking water source
(although it is not likely that the groundwater in the vicinity of the canal will be used for
potable purposes in the foreseeable future), it was not necessary for the EPA to solicit
the public’s views on potential future beneficial groundwater uses.

The EPA has conducted extensive community outreach during the development of the
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RI/FS and Proposed Plan and is committed to maintaining a transparent, proactive
community interaction process during each cleanup phase, with informal comment
opportunities on all key elements of the design and implementation. The EPA is
committed to working with the community to minimize short-term impacts, including any
temporary disruptions to public amenities.

SCOPE AND ROLE OF THE OPERABLE UNIT

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP), at 40
CFR Section 300.5, defines an operable unit as a discrete action that comprises an
incremental step toward comprehensively addressing site problems. A discrete portion
of a remedial response eliminates or mitigates a release, threat of a release or pathway
of exposure. The cleanup of a site can be divided into a number of operable units,
depending on the complexity of the problems associated with the site.

The Site is being addressed as a single operable unit.

The EPA has the primary responsibility under CERCLA for investigating and
remediating the canal sediments. By agreement between the EPA and NYSDEC,
NYSDEC has the primary responsibility for the investigation and response actions
related to the upland properties adjacent to the canal and the CSOs under the CWA.
Addressing ongoing contaminant contributions to the canal from active sources is a
prerequisite to a sustainable remedy for canal sediments.

The primary objectives of the response action are to remediate the contaminated
sediments in the Gowanus Canal in order to reduce or eliminate unacceptable human
health and ecological risks from exposure to the contaminated sediments, and to
prevent recontamination of canal sediments after the remedy is implemented.

Contaminated groundwater that is migrating to the canal from the upland sources is
being addressed by a combination of federal and state response actions. Groundwater
and NAPL source areas associated with the former MGP facilities are being addressed
by NYSDEC, in coordination with the EPA, under existing and anticipated MGP
program response action decisions.

The EPA screened other upland source areas to identify locations where NAPL may
have the potential to migrate through the subsurface into the canal. Of the areas
identified through this process, the EPA currently plans to address a portion of the 1%
Street turning basin and the portion of the 4™ Street turning basin located underneath
the 3" Avenue bridge through this response action decision, while 400 Carroll Street?
will be addressed through a non-time-critical removal action consistent with this
response action decision.

13- A former oil terminal facility and location of a suspected coal tar hotspot.
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Additional source areas (e.g., Chemtura Corp.** and 627 Smith Street'®) are already
being addressed under various NYSDEC cleanup programs, such as the Resource
Conservation and Recovery Act (RCRA) and state Brownfields redevelopment. The
remainder of the EPA-identified upland groundwater source areas have been referred
to NYSDEC for further investigation. These parcels will be addressed, as necessary, in
separate response action decisions under NYSDEC authority, in coordination with the
EPA. If any additional groundwater contamination source areas which threaten the
effectiveness of the selected remedy are later identified, the EPA or NYSDEC will
address such locations, as appropriate.

The cost of response actions, such as the former MGP facilities, Chemtura and
Brownfields, which are being or will be addressed through separate decision
documents, are not included in this decision document.

SUMMARY OF SITE CHARACTERISTICS
Site Hydrology

The Gowanus Canal is a tidally influenced, dead-end channel that opens to Gowanus
Bay and Upper New York Bay (see Figure 1). The canal experiences a semidiurnal
tidal cycle (i.e., two high tides and two low tides of unequal height each tidal day), with
a vertical tidal range from 4.7 to 5.7 feet. The only fresh surface water inflows to the
canal are wet-weather CSO and stormwater discharges. Because of its narrow width,
limited freshwater input and enclosed upper end, the canal has low current speeds and
limited tidal exchange with Gowanus Bay. Circulation is enhanced by the addition of
water from the flushing tunnel located at the head of the canal, when it is operating
(NYCDEP, 2008a).

The canal upstream of the Gowanus Expressway has been designated “Use Class
SD,” which indicates that the surface waters should be suitable for fish survival, as
described in Title 6 NYCRR Part 701. The area downstream of the Gowanus
Expressway is designated “Use Class I,” which indicates that the waters should be
suitable for finfish propagation and survival as described in Title 6 NYCRR Part 701.

Site Hydrogeology

Four geologic units (in order of increasing depth and age) lie beneath the area
surrounding the Gowanus Canal:

e Fill

14 A former laboratory and chemical manufacturing facility located at 633 and 688 Court Street.
> The former Barrett Manufacturing Co. asphalt roofing facility.
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e Alluvial/marsh deposits
e Glacial sands and silts
e Bedrock

Fill materials are associated with canal construction and subsequent industrialization
and regrading of the area, much of which was originally marshland. The fill consists of
silts, sands and gravels mixed with ash and fragments of brick, metal, glass, concrete,
wood and other debris.

The alluvial/marsh deposits lie below the fill and are composed of sands (alluvial
deposits from flowing water bodies), peat organic silts and clays (marsh deposits).
These alluvial/marsh deposits are associated with the original wetlands complex (i.e.,
native sediment) that was present when the area was settled.

A thick sequence of glacial deposits occurs below the alluvial/marsh deposits. The full
thickness of the glacial deposits was not penetrated in the RI, but the observed glacial
deposits were composed mostly of coarser grain sediments (sands and gravel) and
occasional beds of silt. These glacial sands, silts and gravel were deposited as glacial
ice melted during the retreat of the last ice age. At the base of the glacial sequence lies
a layer of dense clay, deposited by the glacier or prior to glaciation.

Weathered and competent bedrock underlies the glacial deposits. The bedrock
consists of a medium- to coarse-grained metamorphic rock known as the Fordham
Gneiss (GEI, 2005).

The primary aquifer beneath the Gowanus Canal and surrounding uplands is identified
as the Upper Glacial Aquifer, which generally occurs in the thick sequence of glacial
deposits but may include sandy units in the alluvial/marsh sediments. The Upper
Glacial Aquifer appears to be generally unconfined, although local beds of silt and clay
may confine underlying sand beds. In the Upper Glacial Aquifer, regional groundwater
flows to the west/southwest toward Gowanus Bay. Groundwater-bearing zones in the
fill and alluvial/marsh deposits discharge to the canal.

The canal is located within the area designated for the Brooklyn Queens Sole Source
Aquifer. Groundwater is not, however, used as a potable water supply in this part of
Brooklyn.

Multiple lines of evidence were developed in the RI to characterize the hydraulic
relationships between local groundwater and the canal. Potentiometric surfaces
developed from the synoptic (instantaneous points in time) measurement events
suggest that, at the water table, groundwater flows toward the canal. Potentiometric
data from intermediate wells screened in the glacial deposits depict a more complex
pattern, with groundwater generally flowing upward toward the canal, which is typical of
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a discharge area. Data from a five-day tidal evaluation indicate that at specific locations
adjacent to the canal, canal elevations at high tide consistently exceeded groundwater
elevations in the shallow fill/alluvium, creating hydraulic conditions for surface water to
intermittently flow into shallow aquifer sediments.

Sediment Characteristics

The sediments in the canal consist of two distinct layers. The upper layer is referred to
as “soft sediment.” The soft sediment has accumulated in the canal over time since the
canal was last dredged. The soft sediment layer ranges in thickness from
approximately 1 foot to greater than 20 feet, with an average thickness of about 10
feet. The thickest deposits are found at the head of the canal and within the turning
basins. The soft sediment consists, generally, of a dark gray to black sand/silt/clay
mixture that contains variable amounts of gravel, organic matter (e.g., leaves, twigs,
vegetative debris)'® and trash. Odors described as “organic,” “septic-like,” “sulfur-like,”
and “hydrocarbon-like” were commonly detected in the soft sediment during the RI, as
were visible sheens. The soft sediments are underlain by the alluvial and marsh
deposits of the Gowanus Creek complex that were present prior to the canal’s
construction. These deposits are referred to as “native” sediments and consist of
brown, tan and light-gray sands, silts, silty sand, sandy clay, clay and peat.

Sediment coring data produced by the EPA and National Grid document the presence
of high-organic content sediments that adsorb and retain contaminants, including
PAHs. Many of these sediments also contain visible sheens, indicating the presence of
undissolved petroleum hydrocarbons or coal tar. Specifically, the total organic carbon
(TOC) content is substantially higher in Gowanus Canal surface sediments than in the
Gowanus Bay and Upper New York Bay reference area sediments, with averages of
6.4 and 2.8 percent, respectively. The high TOC content of the surface of the soft
sediment reflects the impact of CSO discharges to the canal. NYCDEP has estimated
the loading of biochemical oxygen demand (BOD) to the canal and noted that CSOs
dominate these loadings relative to stormwater runoff (NYCDEP, 2008a). BOD is
another measure of organic matter in a sample. High concentrations of organic
contaminants (i.e., PAHs associated with NAPL) appear to have increased the TOC
measurements in some samples. Other physical characteristics of each sediment type
in the Gowanus Canal and Upper New York Bay reference area (i.e., grain size
distribution, percent solids, sulfide concentration and bulk density) are described in the
FS report.

® While the soft sediments are comprised of mineral grains, naturally-occurring organic
material and sewage, as is noted in the “Nature and Extent of Contamination” section,
below, these sediments are heavily contaminated with PAHs, PCBs, metals and VOCs.
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Shoreline and Bulkhead Characteristics

NYCDEP (NYCDEP, 2008b) has documented that the shorelines of the Gowanus
Canal are entirely altered. While there are areas where the shoreline consists of riprap
and piers, the shorelines are dominated by bulkheads (NYCDEP, 2008b).

A bulkhead inventory performed along the entire length of the canal by Brown Marine
Consulting (2000) indicated that there are four primary types of bulkheads:

e Crib-type bulkheads, which are constructed of interlocking timbers or logs that are
filled with backfill to form a type of gravity retaining structure.

e Gravity retaining walls, which are built so that the weight of the wall itself provides
stability.

e Relieving platforms, which consist of a deck of timber or concrete supported on
piles, typically timbers or logs, at an elevation high enough above the mean low
water'’ line to not require underwater construction techniques but low enough to
keep the pilings continuously submerged.

e Steel sheet-pile bulkheads, which are flexible walls constructed of steel sheets with
interlocking joints. The steel is capped with concrete or masonry construction.
Anchorage systems prevent outward movement and consist of tie-rods and anchors
(e.g., structures buried inshore of the bulkhead, such as massive concrete blocks or
steel sheet-piles). The bulkheads north of Hamilton Avenue are generally
constructed of wood or steel.

The survey concluded that the existing structures were sufficient only to support
present loading conditions and that any type of dredging activity could threaten
bulkhead stability due to the deteriorated condition of the structures. The survey was
based only on visual examinations of structures without physical or laboratory testing
and recommended that a more thorough investigation of bulkhead integrity be
performed if dredging is planned. The report also noted that an estimated 42 percent of
the bulkhead length was in fair condition or worse.

Hunter Research et al. (2004) quantified bulkhead conditions in 2003. In that survey,
they evaluated bulkhead construction and determined that approximately 73 percent of
the bulkheads along the main canal and turning basins were crib-type bulkheads with
timber construction. Approximately 10 percent of the bulkheads consisted of concrete
or bridge abutments and 17 percent were timber or steel sheet-piling-type barriers.

Limited environmental investigations of the shoreline were conducted immediately
adjacent to the canal and beyond the limits of the upland source areas. These

" The average of all the low water heights.
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investigations revealed the presence of coal tar at certain locations in the canal bank at
the same elevation as the tar in the canal. These findings suggest that tar might have
migrated along the canal and re-infiltrated into the bank at locations away from the
original source areas. These areas of bank-stored tar may act as secondary sources
of contamination to the canal.

Areas of Archaeological or Historical Importance

In 2006, the Gowanus Canal Historic District was found eligible for the National and
State Registers of Historic Places by the New York State Historic Preservation Office
(SHPO)."® The district was identified as a result of an eligibility study undertaken by
Hunter Research in 2004 for the USACE. Additional contributing resources were
identified by the SHPO in 2008 following a cultural resources study undertaken in
response to a proposed Toll Brothers project at 363-365 Bond Street.

The EPA supplemented this information during the RI/FS. Documentary research and
a high-resolution side-scan sonar survey performed for the RI identified known historic
resource