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DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Onondaga Lake Bottom Subsite
Towns of Geddes and Salina, Villages of Solvay and Liverpool, and City of Syracuse, Onondaga
County, New York

Superfund Site Identification Number: NYD986913580
Operable Unit 2

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) documents the New York State Department of Environmental
Conservation (NYSDEC) and US Environmental Protection Agency's (EPA’s) selection of aremedy
for the Onondaga Lake Bottom Subsite (site), which is chosen in accordance with the requirements
of the Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as
amended (CERCLA), 42 US Code (USC.) §9601, et seq., and the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP), 40 Code of Federal Regulations (CFR) Part 300.
This decision document explains the factual and legal basis for selecting the remedy for the site.
Appendix lll, attached, is an index that identifies the items that comprise the Administrative Record
upon which the selection of the remedy is based.

The New York State Department of Health (NYSDOH) was consulted on the planned remedy in
accordance with CERCLA Section 121(f), 42 USC §9621(f), and it concurs with the selected
remedy (see Appendix V).

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 addresses all areas of the lake where the surface sediments exceed a mean
probable effect concentration quotient (PECQ) of 1 or a mercury PEC of 2.2 milligrams per
kilogram (mg/kg)." The selected remedy will also attain a 0.8 mg/kg bioaccumulation-based
sediment quality value (BSQV) for mercury on an area-wide basis for the lake and for other
applicable areas of the lake to be determined during the remedial design. The selected remedy is
also intended to achieve lakewide fish tissue mercury concentrations ranging from 0.14 mg/kg,
which is for protection of ecological receptors, to 0.3 mg/kg, which is based on EPA’s

' These cleanup criteria were developed to address acute toxicity to the sediment-dwelling (benthic)

community in Onondaga Lake.
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methylmercury National Recommended Water Quality criterion for the protection of human health
for the consumption of organisms. The major components of the selected remedy include:

. Dredging of as much as an estimated 2,653,000 cubic yards (cy) of contaminated
sediment/waste from the littoral zone? in Sediment Management Units (SMUs)® 1
through 7 to a depth that will prevent the loss of lake surface area, ensure cap
effectiveness, remove non-aqueous-phase liquids (NAPLs), reduce contaminant
mass, allow for erosion protection, and reestablish the littoral zone habitat. Most of
the dredging will be performed in the in-lake waste deposit (ILWD) (which largely
exists in SMU 1) and in SMU 2.

. Dredging, as needed, in the ILWD to remove materials within areas of hot spots (to
improve cap effectiveness) and to ensure stability of the cap.

. Placement of an isolation cap over an estimated 425 acres of SMUs 1 through 7.

. Construction/operation of a hydraulic control system along the SMU 7 shoreline to
maintain cap effectiveness. In addition, the remedy for SMUs 1 and 2 will rely upon
the proper operation of the hydraulic control system, which is being designed under
IRMs presently underway at the Semet Residue Ponds, Willis Avenue, and
Wastebed B/Harbor Brook subsites to control the migration of contamination to the
lake via groundwater from the adjacent upland areas.

. Placement of a thin-layer cap over an estimated 154 acres of the profundal zone.*

. Treatment and/or off-site disposal of the most highly contaminated materials (e.g.,
pure phase chemicals segregated during the dredging/handling process). The
balance of the dredged sediment will be placed in one or more Sediment
Consolidation Areas (SCAs), which will be constructed on one or more of
Honeywell's Solvay wastebeds that historically received process wastes from
Honeywell’s former operations. The containment area will include, at a minimum,
the installation of a liner, a cap, and a leachate collection and treatment system.

. Treatment of water generated by the dredging and sediment handling processes to
meet NYSDEC discharge limits.

. Completion of a comprehensive lakewide habitat restoration plan.

The littoral zone is the portion of the lake in which water depths range from 0 to 9 meters (m) (30 feet
[ft]).

For investigation and remediation purposes, the site has been divided into eight SMUs based on
water depth, sources of water entering the lake, physical and ecological characteristics, and chemical
risk drivers. SMUs 1 through 7 cover the littoral zone and SMU 8 covers the profundal zone.

The profundal zone is the portion of the lake in which water depths exceed 9 m (30 ft) within SMU 8.
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. Habitat reestablishment will be performed consistent with the lakewide habitat
restoration plan in areas of dredging/capping.®

. A pilot study will be performed to evaluate the potential effectiveness of oxygenation
at reducing the formation of methylmercury in the water column, while preserving
the normal cycle of stratification within the lake. An additional factor which will be
considered during the design of the pilot study will be the effectiveness of
oxygenation at reducing fish tissue methylmercury concentrations. If supported by
the pilot study results, the pilot study will be followed by full-scale implementation
of oxygenation in SMU 8. Furthermore, potential impacts of oxygenation on the lake
system will be evaluated during the pilot study and/or the remedial design of the full-
scale oxygenation system.

. Monitored natural recovery (MNR) in SMU 8 to achieve the mercury PEC of 2.2
mg/kg in the profundal zone and to achieve the BSQV of 0.8 mg/kg on an area-wide
basis within 10 years following the remediation of upland sources, littoral sediments,
and initial thin-layer capping in the profundal zone. An investigation will be
conducted to refine the application of an MNR model and determine any additional
remedial measures (e.g., additional thin-layer capping) needed in the profundal
zone.

. Investigation to determine the appropriate area-wide basis for the application of the
BSQV of 0.8 mg/kg. During remedy implementation, additional remedial measures
may be needed (e.g., thin-layer capping) to meet the BSQV on an area-wide basis.

. Implementation of institutional controls including the notification of appropriate
government agencies with authority for permitting potential future activities which
could impact the implementation and effectiveness of the remedy.

. Implementation of a long-term operation, maintenance, and monitoring (OM&M)
program to monitor and maintain the effectiveness of the remedy.

It will be certified on an annual basis that the institutional controls are in place and that remedy-
related OM&M is being performed.

A Phase 1A Cultural Resource Assessment for various areas including Onondaga Lake is currently
underway. If, based upon the results of this Cultural Resource Assessment, a Phase 1B Cultural
Resource Assessment (to locate culturally sensitive areas) is determined to be necessary, it would
be performed during the remedial design phase.

The selected remedy also includes habitat enhancement, which is an improvement of habitat
conditions in areas where CERCLA contaminants do not occur at levels that warrant active
remediation, but where habitat impairment due to stressors has been identified as a concern.
Habitat enhancement will be performed along an estimated 1.5 mi (2.4 km) of shoreline (SMU 3)
and over approximately 23 acres (SMU 5). Habitat enhancement will be performed consistent with

The design and construction of the remedy must meet the substantive requirements for permits
associated with disturbance to state and federal regulated wetlands (e.g., 6 New York Code of Rules
and Regulations [NYCRR] Part 663, Freshwater Wetlands Permit Requirements) and navigable
waters (e.g., 6 NYCRR Part 608, Use and Protection of Waters).
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the lakewide habitat restoration plan. This component of the remedy is not intended to satisfy the
requirements of CERCLA or the NCP, but is included in order to address requirements of state law.

DECLARATION OF STATUTORY DETERMINATIONS

The selected remedy meets the requirements for remedial actions set forth in CERCLA Section
121, 42 USC §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
attains the legally applicable or relevant and appropriate requirements under federal and state laws
(with the possible exception of the most stringent surface water standard for dissolved mercury);
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, NAPLs will be treated and/or disposed of at an off-site permitted facility.

Because this remedy will result in contaminants remaining on-site above levels that would allow for
unlimited use and unrestricted exposure to site media, CERCLA requires that the site be reviewed
at least once every five years. If justified by the review, additional remedial actions may be
implemented to remove, treat, or contain the contaminated sediments.

ROD DATA CERTIFICATION CHECKLIST

The ROD contains the remedy selection information noted below. More details may be found in the
Administrative Record file for this site.

. Contaminants of concern and their respective concentrations (see ROD, pages 16
- 21).

. Baseline risk represented by the contaminants of concern (see ROD, pages 27 —
33).

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

levels (see ROD text boxes “Development of Sediment Effect
Concentrations/Probable Effect Concentrations,” [page 34]; “Development and Use
of the Mean PEC Quotient,” [page 37]; and “Application of the Mean PEC Quotient
for Determining Remedial Areas/Volumes,” [page 38]).

. Manner of addressing source materials constituting principal threats (see ROD,
page 71).
. Current and reasonably anticipated future land use assumptions and current and

potential future beneficial uses of surface water used in the baseline risk
assessment and ROD (see ROD, page 27).

. Potential land and surface water use that will be available at the site as a result of
the selected remedy (see ROD, page 27).
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. 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, pages 56 and 81).

. Key factors used in selecting the remedy (e.g., 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, pages 72 — 73).

AUTHORIZING SIGNATURES

Denise M. Sheehan //ss// 7/1/05
Denise M. Sheehan Date

Acting Commissioner

NYSDEC

Kathleen C. Callahan //ss// 7/1/05
Kathleen C. Callahan Date

Acting Regional Administrator
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RECORD OF DECISION FACT SHEET

EPA REGION 2
Site
Site name: Onondaga Lake Bottom Site
Site location: Towns of Geddes and Salina; Villages of Solvay and Liverpool; and
City of Syracuse, Onondaga County, New York
HRS score: 50
Listed on the NPL: December 16, 1994

Record of Decision

Date signed: July 1, 2005

Selected remedy: Dredging and capping of contaminated sediments/wastes,
oxygenation, and monitored natural recovery

Capital cost: $414,000,000

Operation and maintenance

cost: $3,000,000 per year

Present-worth cost: $451,000,000

Lead NYSDEC

Primary Contact: Timothy Larson, PE, Project Manager, NYSDEC (518) 402-9767
Secondary Contact: Donald Hesler, Section Chief, NYSDEC (518) 402-9767

Main PRP Honeywell International, Inc.

Waste

Waste type: Volatile and semivolatile organic compounds; polychlorinated

biphenyls; metals; and principal threat waste
Waste origin: Discharges from upland sites to the lake

Contaminated media: Sediment, surface water, and biota
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SITE NAME, LOCATION, AND DESCRIPTION

On June 23, 1989, Onondaga Lake was added to the New York State Registry of Inactive
Hazardous Waste disposal sites. On December 16, 1994, Onondaga Lake and areas upland that
contribute or have contributed contamination to the lake system were added to the U.S.
Environmental Protection Agency’s (EPA’s) National Priorities List (NPL). This NPL listing means
that the lake system is among the nation’s highest priorities for remedial evaluation and response
under the federal Superfund law for sites where there has been a release of hazardous
substances, pollutants, or contaminants.

Onondaga Lake itself is a 4.6-square-mile (sq. mi) (12-square-kilometer [sq. km]), 3,000-acre lake,
approximately 4.5 mi (7.2 km) long and 1 mi (1.6 km) wide, with an average water depth of 36 ft
(11 m). The lake has two deep basins, a northern basin and a southern basin, that have maximum
water depths of approximately 62 and 65 ft (19 and 20 m), respectively. The basins are separated
by a saddle region at a water depth of approximately 56 ft (17 m). Most of the lake has a broad
nearshore shelf in water depths of less than 12 ft (3.7 m). This nearshore shelf is bordered by a
steep offshore slope in water depths of 12 to 24 ft (3.7 to 7.3 m).

During the summer months, the upper water of Onondaga Lake warms to a greater degree than
the deeper water. This causes the water in the lake to stratify (separate) into two layers of water:
the epilimnion, which is the warmer, less dense upper layer and is about 30 ft (9 m) thick, and the
hypolimnion, which is the colder, denser, bottom layer. During the summer, the hypolimnion
becomes anoxic (runs out of oxygen), which has numerous implications for the lake’s chemistry
and biota (e.g., fish and insect life).

For the purposes of the remedial investigation and feasibility study (RI/FS) and this Record of
Decision (ROD), the sediments in the lake are divided into two regions based on these two layers
of water: the littoral zone, which includes sediments along the shoreline in less than 30 ft (9 m) of
water and which are in contact with the epilimnion, and the profundal zone, which includes
sediments in the deep basins in more than 30 ft (9 m) of water, which are in contact with the
hypolimnion.

The two largest tributaries to Onondaga Lake, namely Ninemile Creek and Onondaga Creek,
contribute 30.4 and 31.4 percent, respectively, of the total water flow to the lake. Other tributaries,
in a clockwise direction from the southeast section of the lake, include Ley Creek, Harbor Brook,
the East Flume, Tributary 5A, Sawmill Creek, and Bloody Brook (see Figure 1 in the Figures
section of this ROD [Appendix I]). In addition to the tributary streams, the treated effluent from the
Onondaga County Metropolitan Wastewater Treatment Plant (Metro), located between Onondaga
Creek and Harbor Brook, provides a significant portion (approximately 19 percent) of the water
entering the lake.

Various local entities have discharged wastewater directly to these tributary streams and/or have
waste sites that have, or potentially have, impacted these tributaries and the lake itself.

In general, the eastern shore of Onondaga Lake is urban and residential, and the northern shore
is dominated by parkland, wooded areas, and wetlands. There are approximately 320 acres of
state-regulated wetlands and numerous smaller wetlands directly connected to Onondaga Lake
or within its floodplains.
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The northwest upland areas in Liverpool and Lakeland are mainly residential, with interspersed
urban structures and several undeveloped areas. Much of the western and southern lakeshore is
covered by wastebeds that received wastes generated from Honeywell's former Solvay operations
and, to a lesser extent, dredge spoils from the lake. Many of these wastebeds have been
abandoned and recolonized by vegetation. Urban centers and industrial zones in Syracuse and
Solvay dominate the landscape surrounding the southern and eastern shores of Onondaga Lake
from approximately the New York State Fairgrounds to Ley Creek.

The area around Onondaga Lake is the most urban in central New York State. The region
experienced significant growth in the twentieth century, and in 2000, Onondaga County was the
tenth most populous county in the state. The city of Syracuse is located at the southern end of
Onondaga Lake, and numerous towns, villages, and major roadways surround the lake (see Figure

1),

Historically, Onondaga Lake supported a cold-water fishery. Common species found in the lake
included Atlantic salmon (Salmo salar), cisco (Coregonus artedii), American eel (Anguilla rostrata),
and burbot (Lota lota). Today, Onondaga Lake supports a warm-water fish community that is
dominated by gizzard shad (Dorosoma cepedianum), freshwater drum (Aplodinotus grunniens),
carp (Cyprinus carpio), and white perch (Morone americana). Sunfish are abundant in the littoral
zone.

Several important sportfish are found in the lake, including channel catfish (/ctalurus punctatus),
largemouth bass (Micropterus salmonides), smallmouth bass (Micropterus dolomieui), and walleye
(Stizostedion vitreum). The shores of Onondaga Lake provide habitat for various mammal species.
Woodchuck (Marmota monax), muskrat (Ondatra zibethicus), and squirrels (e.g., Sciurus
carolinensis) are regularly observed on the shores of Onondaga Lake. These and other small-
mammal species support predators such as mink (Mustela vison), fox (Vulpes fulva and Urocyon
cinereoargenteus), and coyote (Canis latrans). The less-disturbed shoreline of the northwest
section of the lake provides habitat for more reclusive or larger species, such as beaver (Castor
canadensis) and deer (Odocoileus virginianus). Typically, large bodies of water in urban areas
provide important habitat to migrating bird species which use the lakeshore as a resting area during
migration. Seasonal and resident bird species around the lake include waterfowl, gulls, shorebirds,
songbirds, and raptors.

SITE HISTORY AND ENFORCEMENT ACTIVITIES

Onondaga Lake has been the recipient of industrial and municipal sewage discharges for over 100
years. Honeywell has been a major contributor; however, other industries in the area have
contributed contamination as well. Other contaminant sources to the lake include the Metro facility,
industrial facilities and landfills along Ley Creek, the Crucible Materials Corporation (via Tributary
5A), and the former Oil City.

Honeywell International, Inc., and its predecessor companies operated manufacturing facilities in
Solvay, New York, from 1881 until 1986. When Honeywell merged with its predecessor companies
on December 1, 1999 (see the text box below [page 3]), it became liable for the contamination
those companies introduced into the environment. For clarity, “Honeywell” is used throughout this
ROD to refer to Honeywell International, Inc. and its predecessor companies. Honeywell, as a
major contributor of contamination to the lake, has been named a potentially responsible party
(PRP).
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In the late 1800s and early 1900s, Onondaga Lake supported a thriving resort industry based upon
the recreational utilization of the lake, including swimming and recreational fishing. The lake also
had a plentiful cold-water fishery, which supported a commercial fishing industry until the late
1800s. However, from the late 1800s to the present, Onondaga Lake has been a receptacle for
both industrial and municipal wastes.

Salt springs in the vicinity of Onondaga Lake supported a major salt recovery industry throughout
the 1800s and were associated with the development of railroads and the Erie Canal in the region.

This infrastructure supported the growth of
additional industries, including former
Honeywell operations (described in greater
detail below), petroleum product storage
(once known as “Oil City”) adjacent to the
southeastern shore of Onondaga Lake,
fertilizer production, a steel foundry, a vehicle
accessory manufacturing facility, pottery and
china manufacturing, manufactured gas
plants, and many other industries in the
Syracuse area. These and other sites are
more fully described in the RI/FS. An
evolving municipal wastewater management
system (initially with the development of a
sewer system and later wastewater treatment
facilities), now known as Metro, has been in
existence since around 1896.

Former Honeywell Operations: Production
History and Releases

Honeywell’'s manufacturing processes were
based on four major product lines collectively
known as the Syracuse Works (see the text

Honeywell International’s
Predecessor Companies

Honeywell International, Inc. predecessor companies
include:

Allied Chemical and Dye Corp. (incorporated
December 17, 1920)
General Chemical
Barrett Company
National Aniline and Chemical Company
Solvay Process Company
Semet Solvay Company

Allied Chemical Corporation (April 28, 1958)
Allied Corporation (April 27, 1981)
l
AlliedSignal, Inc. (September 18, 1985)

Honeywell International (Present)

box below entitled “Product Lines and Periods of Production at the Syracuse Works”[page 4]).
These processes resulted in releases of primarily mercury, organic contaminants, and calcite-
related compounds (see the text box below entitled “What Contaminants are in Onondaga
Lake?”’[page 5]), as described below:

NYSDEC/EPA

Soda ash (sodium carbonate) and related products such as baking soda (sodium
bicarbonate), sodium nitrite, sodium sesquicarbonate, ammonium bicarbonate,
ammonium chloride, calcium chloride, and caustic soda (sodium hydroxide) were
produced by a non-electrolytic cell process. The primary dissolved
waste/contaminant associated with this process was ionic constituents (calcium,
sodium, and chloride ions [Ca?*, Na*, and CI, respectively]), and the primary solid
component was Solvay waste, which is a white, chalky, calcite-related material.

Benzene, toluene, xylene, naphthalene, and tar products from the recovery of coal
distillation (coking) byproducts. The primary wastes/contaminants associated with
this product line were benzene, toluene, ethylbenzene, and xylenes (BTEX),
chlorinated benzenes, and polycyclic aromatic hydrocarbons (PAHs), especially
naphthalene.
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Product Lines and Periods of Production at the Syracuse Works

Facility Product Line Period of Primary Contaminant
Production Releases
Main Plant Soda ash and related products 1881 — 1986 lonic waste constituents
Benzene, toluene, xylenes, 1917 — 1970 (Ca®*, Na*, and CI), Solvay
naphthalene waste, BTEX, chlorinated

benzenes, PAHs
(especially naphthalene),

and PCBs
Willis Chlorinated benzenes, hydrochloric 1918 — 1977 Mercury, BTEX, chlorinated
Avenue acid, and chlor-alkali products benzenes, PAHs
Plant (especially naphthalene),
PCBs, and dioxins/furans
Bridge Chlor-alkali products 1953 — 1979 Mercury, PCBs, and
Street Plant  Hydrogen peroxide 1956 — 1969 xylenes

Note: The Bridge Street Plant was sold to Linden Chemicals and Plastics (LCP) in 1979. LCP operated the
plant until it closed in 1988.

. Chlorinated benzenes and byproduct hydrochloric acid from the chlorination of
benzene. The primary wastes/contaminants associated with this product line were
BTEX, chlorinated benzenes, and PAHSs, especially naphthalene.

. Chlor-alkali products, including chlorine, caustic potash (potassium hydroxide),
caustic soda (sodium hydroxide) produced by an electrolytic cell process, and
related products such as potassium carbonate, hydrogen gas, and hydrogen
peroxide produced by further reacting chlor-alkali byproducts with other chemicals.
The primary wastes/contaminants associated with this product line were mercury,
polychlorinated biphenyls (PCBs), and polychlorinated dibenzo-p-
dioxin/polychlorinated dibenzofurans (PCDD/PCDFs).

Soda ash production at the Main Plant relied on local supplies of sodium chloride brine and
limestone. Benzene, toluene, xylene, and naphthalene production at the Main Plant were based
on fractional distillation of light oil, a byproduct that was produced by the coke ovens at the
Syracuse Works until 1924, after which it was shipped to Syracuse from other locations. Benzene
produced at the Main Plant served as the raw material for production of chlorinated benzenes at
the Willis Avenue Plant, while xylene and other imported chemicals were used to produce hydrogen
peroxide at the Bridge Street Plant.

Chlor-alkali production at both the Willis Avenue Plant and the Bridge Street Plant used mercury
cells and diaphragm cells. Both types of cells are used in electrolytic processes for the production
of chlorine, sodium hydroxide, and potassium hydroxide from purified sodium chloride and
potassium chloride brine.
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What Contaminants are in Onondaga Lake?

Honeywell released several of the major organic contaminants found at the Onondaga Lake subsite (e.g., low molecular weight
PAHs [LPAHSs], chlorinated benzenes, and BTEX) from at least as early as 1918, and began using PCBs and mercury as of the
1940s or possibly the late 1930s.

Benzene, Toluene, Ethylbenzene, and Xylenes: BTEX compounds are used by a number of manufacturers in industrial
processes including the manufacture of other chemicals, some rubbers, paints, paint thinners, lubricants, pesticides, and fuel
oil, and as cleaning solvents. Benzene, toluene, and xylenes compounds were produced at the benzol facility located at the
Honeywell Main Plant and used at the Honeywell Willis Avenue Plant in the production of chlorinated benzenes. Benzene,
toluene, and xylenes which were also part of Honeywell's waste streams, were released to the environment by Honeywell, and
are each hazardous substances. In animals, benzene is not highly acutely toxic, but chronic exposure can result in central
nervous system depression, immunosuppression, bone marrow depression, degenerative lesions of the gonads, fetal growth
retardation, damage to genetic material, and solid tumors in several organs. Chronic exposure in humans can result in bone
marrow depression, anemia, and leukemia. Breathing benzene can cause drowsiness, dizziness, and unconsciousness. Benzene
is considered to be carcinogenic.

Chlorinated Benzenes: Chlorinated benzenes are a group of 12 cyclic aromatic compounds in which one to six hydrogen atoms
of a benzene ring have been replaced by up to six chlorine substituents, including monochlorobenzene, dichlorobenzenes,
trichlorobenzenes, tetrachlorobenzenes, pentachlorobenzene, and hexachlorobenzene. Chlorinated benzenes were produced
by Honeywell’'s Willis Avenue Plant, which was in operation from 1918 until 1977. Chlorinated benzenes were also part of
Honeywell's waste streams, were released to the environment by Honeywell, and are hazardous substances. Chlorinated
benzenes are resistant to chemical and biological degradation and tend to accumulate in lipid- (fat-) containing tissues of animals
and humans. Chlorinated benzenes have been shown to cause adverse reproductive effects in invertebrates and fish. Chlorinated
benzenes can bioaccumulate in humans, and cause adverse health effects (e.g., hexachlorobenzene may cause liver damage).

Mercury: Honeywell used mercury in the production of chlorine and caustic soda at the mercury-cell chlor-alkali plants. Most
of the mercury in water, sediments, or plants and animals is in the form of inorganic mercury salts and organic forms of mercury
(e.g., methylmercury). Methylation of mercury is a key step in the entrance of mercury into food chains. The biotransformation
of inorganic mercury to methylated organic forms in water bodies can occur in the sediment and the water column. Mercury is
a known human and ecological toxicant. Methylmercury-induced neurotoxicity is the effect of greatest concern when exposure
occurs to the developing fetus. Other adverse effects of mercury include reduced reproductive success, impaired growth and
development, and behavioral abnormalities.

Polycyclic Aromatic Hydrocarbons: PAHs is the general term applied to a group of compounds, including naphthalene,
comprised of several hundred organic substances with two or more benzene rings. They are released to the environment mainly
as a result of incomplete combustion of organic matter and are major constituents of petroleum and its derivatives. Naphthalene
and other PAHs were produced by Honeywell in conjunction with the benzene, toluene, and xylenes product line and other
industrial activities. PAHSs, in particular naphthalene, were also part of Honeywell’'s waste streams, were released to the
environment by Honeywell, and are hazardous substances. While some PAHs are known to be carcinogenic, others display little
or no carcinogenic, mutagenic, or teratogenic activity. Several PAHs exhibit low levels of toxicity to terrestrial life forms, yet are
highly toxic to aquatic organisms.

Polychlorinated Biphenyls: PCBs are mixtures of up to 209 different compounds (referred to as “congeners”) that include a
biphenyl and from one to ten chlorine atoms. They have been used commercially since 1930 as dielectric and heat-exchange
fluids and in a variety of other applications. PCBs have been used at and released to the environment from the Honeywell
facilities. They are persistent and accumulate in food webs. PCBs bioaccumulate in the fatty tissues of humans and other animals.
PCBs are considered probable human carcinogens and are linked to other adverse health effects such as developmental effects,
reduced birth weights, and reduced ability to fight infection.

Polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans: PCDD/PCDFs are composed of a triple-ring structure
consisting of two benzene rings connected to each other by either two (dioxins) or one (furans) oxygen atoms. Dioxins and furans
are byproducts of chemical manufacturing or the result of incomplete combustion of materials containing chlorine atoms and
organic compounds. Based on evidence collected by Honeywell from their sites, PCDD/PCDFs were apparently generated as
the result of a fire in the chlorination building at the Willis Avenue Plant in the 1930s and as trace contaminants during the various
manufacturing operations and thus were released into the environment. PCDD/PCDFs tend to be very insoluble in water; adsorb
strongly onto soils, sediments, and airborne particulates; and bioaccumulate in biological tissues. These substances have been
associated with a wide variety of toxic effects in animals, including acute toxicity, enzyme activation, tissue damage,
developmental abnormalities, and cancer.
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In addition to the four major product lines, Honeywell facilities produced coke and producer gas
(i.e., a mixture of carbon monoxide, nitrogen, hydrogen, methane, carbon dioxide, and oxygen).
Other products were produced for short periods of time as pilot plant or developmental laboratory
activity or as start-up operations that were later relocated. These products included:

Nitric and picric acids.

Salicylic acid and methylsalicylate.

Benzyl chloride, benzoic acid, benzaldehyde, and phthalic anhydride.
Phenol.

Ammonia (via nitrogen fixation at the Bridge Street Plant).

Although not generally considered part of the Syracuse Works, the Barrett Division of the Semet-
Solvay Chemical Company (one of Honeywell’s predecessor companies) operated a paving
material production facility from 1919 to 1983 at a location that is now part of the Wastebed
B/Harbor Brook subsite. This part of the Wastebed B/Harbor Brook subsite consists of several
buildings, aboveground storage tanks, and a gravel parking lot.

Former Honeywell Operations: Waste Management and Disposal

Waste was generated by most manufacturing processes at the Syracuse Works. Waste streams
for disposal were discharged from the three plants to at least four different destinations: the Semet
Residue Ponds (coke byproduct recovery only), Geddes Brook and Ninemile Creek (via the West
Flume), the Solvay wastebeds, and directly to the lake (via the East Flume). The Solvay wastebeds
are located in the towns of Camillus and Geddes, and in the city of Syracuse (see Figure 2). From
approximately 1881 to 1986, these wastebeds were the primary means of disposal for the wastes
produced by the Solvay operations. Initial Solvay waste disposal practices consisted of filling low-
lying land adjacent to Onondaga Lake. Later, unlined wastebeds designed specifically for Solvay
waste disposal were built using containment dikes constructed of native soils, Solvay waste, and
cinders, or by using bulkheads made with timber along the lakeshore. The Syracuse Works also
had a landfill in the center of Solvay Wastebed 15.

The discharge of Honeywell waste through the East Flume caused the formation of a large ILWD.
The ILWD extends approximately 2,000 ft (610 m) into the lake, approximately 4,000 ft (1,219 m)
along the lakeshore, and contains waste up to 45 ft (13.7 m) thick. The majority of the ILWD is
within the boundaries of SMU’ (see Figure 4), although some of the ILWD extends into the
adjoining SMUs 2 and 7. The ILWD contains waste from all of Honeywell’s product lines. The
discharges of waste to Geddes Brook and Ninemile Creek through the West Flume, as well as the
overflow from Solvay Wastebeds 9 to 15, also caused the formation of deposits of Honeywell
wastes and resulted in the development of the deposits in the Ninemile Creek delta in the lake in
SMU 4. The seeps overflow from Solvay Wastebeds 1 to 8 contributed to the formation of
Honeywell wastes in the lake itself.

Two additional sites (the Mathews Avenue Landfill and the Willis Avenue Ballfield site) were used
for disposal of industrial wastes and construction and demolition (C&D) debris from the Syracuse
Works. A site known as the dredge spoils area located on the lakeshore northwest of the mouth

For investigation and remediation purposes, the site has been divided into eight SMUs based on
water depth, sources of water entering the lake, physical and ecological characteristics, and chemical
risk drivers. SMUs 1 through 7 cover the littoral zone and SMU 8 covers the profundal zone. See
Figure 3 and the section below entitled “Sediment Management Units.”
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of Ninemile Creek was used for disposal of dredged material from the Ninemile Creek delta and
nearshore areas north of Ninemile Creek. Additional information on these Honeywell sites,
including a location map, can be found in Chapter 4 of the Onondaga Lake RI report.

In 1970, the Syracuse Works’ Main Plant ceased production of benzene, toluene, xylenes, and
naphthalene. In addition, releases of mercury from the Willis Avenue Plant and the Bridge Street
Plant were reduced. In 1977, when the Willis Avenue Plant closed, the production of chlorinated
benzenes and chlor-alkali products at the plant ceased. In 1979, the Bridge Street Plant was sold
to Linden Chemicals and Plastics (LCP), which operated the plant until it closed in 1988. In 1986,
the Main Plant ceased production of soda ash and related products, marking the end of
manufacturing by Honeywell at the Syracuse Works. A time line of a summary of activities since
1986 is provided below.

Time Line of Activities at the Onondaga Lake Bottom Site Since Cessation of
Honeywell Production in 1986

Date Activity

June 23, 1989 Onondaga Lake was added to the New York State Registry of Inactive
Hazardous Waste disposal sites.

!

Consent Decree dated March Honeywell consented to investigate the lake pursuant to the terms of a New
16, 1992 York district court (“Consent Decree” — 89-CV-815).

!
December 16, 1994 Onondaga Lake and areas upland of the lake that contribute or have

contributed contamination to the lake system were added to EPA’s NPL.

!

1992 to 2000 An Rl was conducted by Honeywell.
!
2001 Additional investigation conducted by NYSDEC.
!
December 2002 NYSDEC rewrote the RI report and issued it in December of 2002.
!
November 2004 Honeywell completed the FS report. NYSDEC issued the Proposed Plan for

public comment.

Satisfaction of all ROD requirements does not represent a settlement with the State of all statutory
claims under the State and federal Superfund laws (e.g., State and federal claims for Natural
Resource Damages under the Superfund laws are not resolved by satisfaction of all ROD
requirements) or of statutory claims under other State and federal environmental laws or of claims
under common law.
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HIGHLIGHTS OF COMMUNITY PARTICIPATION

The Rl and FS reports describe the nature and extent of the contamination at and emanating from
the site and evaluate remedial alternatives to address this contamination. The November 2004
Proposed Plan identifies NYSDEC's preferred remedy? and the basis for that preference. These
documents were made available to the public in both the Administrative Record and information
repositories maintained at the NYSDEC Region 7 Office, 615 Erie Boulevard West, Syracuse, New
York; NYSDEC Central Office, 625 Broadway, Albany, New York; Onondaga County Public Library
Syracuse Branch at the Galleries, 447 South Salina Street, Syracuse, New York; and Atlantic
States Legal Foundation, 658 West Onondaga Street, Syracuse, New York. NYSDEC later added
three new repositories at libraries in Camillus, Liverpool, and the State University of New York
(SUNY) College of Environmental Science and Forestry (ESF) (see Appendix VI, Responsiveness
Summary).

NYSDEC conducted a public availability session in February 2003 to present the findings of the RI
report to the public.

A notice of the commencement of the public comment period related to NYSDEC's preferred
remedy, the public meeting dates, contact information, and the availability of the above-referenced
documents was published in the Syracuse Post-Standard on November 29, 2004. The public
comment period opened on November 29, 2004. NYSDEC held informal availability sessions on
January 6, 2005 from 7:00 to 9:00 P.M. and on January 12 and February 16, 2005 from 3:00 to
5:00 P.M., and held formal public meetings on January 12 and February 16, 2005 at 7:00 P.M. at
the Martha Eddy Room in the Art and Home Center of the New York State Fairgrounds to present
the findings of the RI/FS and Proposed Plan and to answer questions from the public about the site
and the remedial alternatives under consideration. Approximately 200 and 100 people, including
residents, environmental groups, local businesspeople, and state and local government officials
attended the January 12 and February 16 public meetings, respectively. The public comment
period was closed on March 1, 2005.

A notice of the commencement of a subsequent public comment period was published in the
Syracuse Post-Standard on April 1, 2005. The purpose of the subsequent public comment period
was to solicit public comments on the Proposed Plan as approved by EPA on March 25, 2005, on
the NRRB’s recommendations related to its review of the Proposed Plan, and on NYSDEC and
EPA’s New York regional office’s responses to these recommendations. Responses to the written
comments received during the public comment periods and to comments received at the public
meetings are included in the Responsiveness Summary (see Appendix VI).

In addition, NYSDEC has performed an extensive outreach program relative to the Proposed Plan.
NYSDEC met with local stakeholders including the Onondaga Nation (five meetings), Onondaga
County Legislature’s Environmental Committee, Onondaga County’s Department of the

EPA abstained from concurring with the Proposed Plan prior to its release to the public in November
2004 since it was not subject to prior review by EPA’s National Remedy Review Board (NRRB). The
NRRB is an EPA peer review group that reviews all proposed Superfund cleanup decisions that meet
certain cost-based or other review criteria to ensure that these proposed decisions are consistent with
Superfund law, regulations, and guidance. Subsequent to the issuance of the Onondaga Lake
Proposed Plan the NYSDEC met with the NRRB, the NRRB commented on the Proposed Plan and
EPA and NYSDEC responded to the NRRB comments. EPA subsequently issued a letter on March
25, 2005 which stated that EPA concurred with NYSDEC's preferred remedy.
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Environment, Onondaga Lake Partnership (which consists of federal, state, local, public, and
private interests that are involved in managing the environmental issues of Onondaga Lake and
the Onondaga Lake watershed), Atlantic States Legal Foundation (Technical Assistance Grant
recipient), various local scientists associated with Upstate Freshwater Institute, professors from the
State University of New York Syracuse College of Environmental Science and Forestry, and
officials and residents of the Town of Camillus (the town in which a sediment consolidation area
may be constructed) to discuss the Proposed Plan. NYSDEC also met with environmental
organizations, including the Sierra Club, Citizens Campaign for the Environment, and the Central
New York Air and Waste Management Association.

SCOPE AND ROLE OF OPERABLE UNIT

The NCP, 40 CFR Part 300, defines an operable unit (OU) as a discrete action that comprises an
incremental step toward comprehensively addressing site problems. This discrete portion of a
remedial response manages migration or 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 OUs, depending on
the complexity of the problems associated with the site. OUs may address geographical portions
of a site, specific site problems, or an initial phase of an action, or may consist of any set of actions
performed over time or any actions that are concurrent but located in different parts of a site.

NYSDEC and EPA have, to date, organized the work for the Onondaga Lake NPL site into eight
subsites. These subsites, which are shown in Figure 5, are also considered by EPA to be OUs of
the NPL site. The Onondaga Lake subsite is one of the OUs at the Onondaga Lake NPL site.

This ROD focuses only on the Onondaga Lake subsite of the Superfund NPL site. The primary
objective of this action (the fourth OU for which a ROD has been issued) is to remediate the
contamination within Onondaga Lake sediments such that any existing and potential future health
and environmental impacts are eliminated or reduced, to the extent practicable.

The status of the other subsites is discussed below. Interim remedial measures (IRMs) are
mentioned below to the extent that they address migration of contamination to the lake. The control
of contamination migrating from these upland subsites to Onondaga Lake is an integral part of the
overall remediation of Onondaga Lake.

Status of Other Onondaga Lake NPL Site Operable Units

The General Motors Ley Creek PCB Dredgings subsite includes areas along the banks of Ley
Creek where PCB-contaminated dredge spoils removed from the creek were placed. A ROD was
issued by NYSDEC in March 1997. The remediation of a 4,000-ft (1,219-m) stretch of the stream
bank containing the dredge spoils (excavation and off-site disposal of PCB-contaminated
sediments exceeding 50 parts per million [ppm] and site capping) was completed in August 2001.

In September 2000, NYSDEC issued a ROD for the LCP Bridge Street subsite. In March 2002,
Honeywell entered into an administrative consent order with NYSDEC whereby it committed to
implement the remedy at the site. The remedial design was approved in September 2004.
Remedial construction activities, which include removal of impacted sediments from the West
Flume, on-site ditches, and wetlands; restoration of wetlands; installation of a low-permeability
cutoff wall around the site; installation of a low-permeability cap; and pumping of groundwater
inside the cutoff wall is currently underway. Remediation of the LCP Bridge Street subsite will
control discharges of mercury and other contaminants to the West Flume, some of which ultimately

NYSDEC/EPA 9 July 2005



migrate to Onondaga Lake through Geddes Brook and Ninemile Creek. It is anticipated that the
bulk of the construction will be completed in 2005.

An RI/FS for the Geddes Brook/Ninemile Creek site is underway pursuant to the terms of the
Consent Decree referenced in the “Site History” section, above. The RI/FS includes an evaluation
of alternatives for remediating channel sediments in lower Ninemile Creek and floodplain
soils/sediments along both lower Geddes Brook and lower Ninemile Creek. The remediation of both
streams and associated floodplains, in conjunction with remediation of the LCP Bridge Street
subsite, is expected to result in a significant reduction of loadings of mercury and other
contaminants to Onondaga Lake. In July 2002, Honeywell entered into an administrative consent
order with NYSDEC whereby it committed to perform an IRM for Geddes Brook. The IRM will
include the removal of all sediments down to the underlying clay layer in the reach of the brook
from the West Flume to the confluence with Ninemile Creek. Impacted soils and sediments within
the floodplain along lower Geddes Brook will also be remediated. The IRM design is currently
underway.

In March 2002, NYSDEC and EPA issued a ROD for the Semet Residue Ponds subsite. The
selected remedy includes the excavation of the residue from the Semet Ponds and on-site
processing of the residue into benzene, light oil, and a soft tar product to be used in manufacture
of driveway sealer. It also includes groundwater collection and on-site treatment. In December
2003, NYSDEC and EPA determined that a potential modification of the remedy, which would allow
for the residue to be utilized as an alternative fuel, may be evaluated by way of a focused
FS/remedial design/remedial action Consent Order. The Consent Order was executed by NYSDEC
and Honeywell in January 2004. A draft focused FS report is currently under review. The remedial
design related to the groundwater component of the remedy is currently underway.

The Town of Salina Landfill subsite, which borders Ley Creek, received domestic, commercial, and
industrial wastes from the 1950s to the 1970s. A Proposed Plan identifying a preferred remedy for
the Salina Town Landfill subsite was released for public comment in January 2003. The proposed
remedy included the construction of a 6 NYCRR Part 360 multilayer cap over the landfill areas
north and south of the creek and construction of a groundwater and leachate collection trench north
and south of the creek.

An RI/FS is presently underway for the Willis Avenue subsite. In March 2002, Honeywell entered
into an administrative consent order with NYSDEC whereby it committed to implement an IRM for
the lakeshore area downgradient of the Willis Avenue and Semet Residue Ponds subsites. The
IRM consists of the design, construction, and operation of a hydraulic containment system. This
IRM is planned to eliminate, to the extent practicable, the discharge of groundwater and NAPLs
containing contaminants such as chlorinated benzenes, BTEX, naphthalene and other PAHs, and
mercury to Onondaga Lake.

Actions will be taken by Honeywell to address wastes to be collected by the hydraulic containment
systems for the Willis Avenue and Semet Residue Ponds subsites pursuant to CERCLA.
Contaminated groundwater, once collected, will be treated at a wastewater treatment plant that will
be constructed on the Willis Avenue subsite. The containment systems will also be designed to
collect NAPLs, which will be treated and/or disposed of at an off-site permitted facility. Since these
NAPL materials are highly mobile, have high concentrations of toxic compounds, and present a
significant risk to human health and the environment should exposure occur, they are characterized
as principal threat wastes.
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The Willis/Semet IRM is also intended to eliminate, to the extent practicable, direct point-source
discharges to the lake through stormwater conveyances (stormwater piping and outfalls associated
with 1-690), and to eliminate, to the extent practicable, potential impacts to fish and wildlife
resources associated with ongoing discharges from the Willis Avenue and Semet Residue Ponds
subsites. The design of the IRM is currently underway. Remedial efforts for Tributary 5A are being
evaluated by Honeywell as part of the RI/FS for the Willis Avenue subsite.

An amendment to the Willis Avenue RI/FS administrative consent order was signed in 1996 for the
performance of an IRM to address the discharge of site-related contaminants from the I-690 storm
drain system. As part of the IRM, the system was cleaned and surveyed using video equipment.
This work indicated that contaminated groundwater was entering the system through open pipe
joints. Remedial work, including the testing and sealing of the open pipe joints, began in 1998 and
was completed in 1999. A program for monitoring the effectiveness of the IRM indicated that
residual contaminant concentrations were reduced but not eliminated. Due to this residual
contamination, a pilot study was initiated in 2002 pursuant to an administrative consent order with
NYSDEC to study the isolation of the underdrain (groundwater) flow from the stormwater (from I-
690) within the eastern portion of the system. This pilot study is ongoing.

Honeywell is conducting an RI/FS for the Wastebed B/Harbor Brook subsite, which includes the
East Flume. In November 2003, Honeywell entered into an administrative consent order with the
NYSDEC whereby it committed to implement an IRM for the Wastebed B/Harbor Brook subsite.
The IRM consists of the design, construction, and operation of a hydraulic containment system at
the Wastebed B/Harbor Brook subsite along the shoreline from the Willis Avenue subsite to Harbor
Brook and along the lower portion of Harbor Brook. The IRM is intended to isolate and collect
contaminants including mercury, chlorinated benzenes, BTEX, naphthalene and other PAHs, and
NAPLs from groundwater before they enter Onondaga Lake and Harbor Brook. Contaminated
groundwater, once collected, will be treated at a wastewater treatment plant that is being
constructed on Honeywell’s Willis Avenue subsite.

The Wastebed B/Harbor Brook subsite IRM design will address collection of NAPLs, which will be
treated and/or disposed of at an off-site permitted facility. This IRM will be designed so that it can
be integrated with the Willis/Semet IRM (discussed above), resulting in a continuous hydraulic
containment system along the entire lakeshore of SMUs 1 and 2 from Tributary 5A to Harbor Brook
as well as upstream along the west bank of lower Harbor Brook. Since this IRM involves treatment
of source materials constituting principal threat wastes, this IRM also addresses the statutory
preference for treatment as a principal element. Pre-design sampling associated with the IRM is
underway.

In March 2002, Honeywell entered into an administrative consent order with NYSDEC whereby it
committed to implement an IRM for the East Flume. As documented in the Onondaga Lake RI
report, the East Flume was historically one of the major discharge locations for mercury and other
waste materials to the lake. The IRM for the East Flume includes the excavation of approximately
19,000 cubic yards (cy) (14,500 cubic meters [m®]) of sediment from within the upper and lower
East Flume, the abandonment of an existing 72-inch (183-cm) concrete pipe that discharges to the
upper East Flume, and the extension of an existing 60-inch (152-cm) concrete pipe into Onondaga
Lake.

An RI/FS is underway at the General Motors former Inland Fisher Guide (IFG) facility subsite.

Three significant IRMs have been performed to prevent the migration of PCBs off of the site and
into Ley Creek, a tributary to Onondaga Lake. An on-site industrial landfill that contained chromium-
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and PCB-contaminated material has been capped. The purpose of this IRM was to prevent these
contaminants from leaching into the groundwater. A second IRM involved the removal of highly
contaminated soil from a former discharge swale. This swale was used, in the 1950s and 1960s,
as a conduit for the discharge of liquid process waste to Ley Creek. The swale was subsequently
filled in, but the contaminated soil remained until the performance of this IRM. Over 26,000 tons
of soil containing hazardous waste levels of PCBs have been removed from the site. The third
significant IRM was the construction of a treatment pond and associated water treatment system.
This pond collects all water that accumulates on site in any of the storm sewers or abandoned
process sewers. The pond water is then sent through the treatment plant in order to meet permitted
discharge limits, prior to discharge to Ley Creek. The purpose of this IRM was to stop the
intermittent discharge of PCBs and other contaminants that occur during storm events.
Construction activities associated with these IRMs have been completed.

SUMMARY OF SITE CHARACTERISTICS

Onondaga Lake is a 4.6-square mile (sq mi) (12-square kilometer [sq km]), 3,000-acre lake,
approximately 4.5 mi (7.2 km) long and 1 mi (1.6 km) wide, with an average water depth of 36 ft
(11 m). The lake has two deep basins, a northern basin and a southern basin, that have maximum
water depths of approximately 62 and 65 ft (19 and 20 m), respectively. The basins are separated
by a saddle region at a water depth of approximately 56 ft (17 m). Most of the lake has a broad
nearshore shelf in water depths of less than 12 ft (3.7 m). This nearshore shelf is bordered by a
steep offshore slope in water depths of 12 to 24 ft (3.7 to 7.3 m).

Site Geology/Hydrogeology

The bedrock geology beneath the lake consists of 500 to 600 ft (150 to 180 m) of sedimentary
rocks of the Vernon Shale Formation, which are comprised of soft and erodible mudstones with
some localized, discontinuous gypsum seams. The Syracuse Formation overlies the Vernon
Formation to the south of Onondaga Lake to an elevation of 300 to 380 ft (90 to 120 m) above
mean sea level. The Syracuse Formation is approximately 600 ft (180 m) thick and is comprised
of shales, dolostones, and salts. In this formation, groundwater flowing upward to the north toward
Onondaga Lake is the source of brines in the area that contribute to the background salinity levels
in the lake.

Onondaga Lake is underlain by a thick layer of soft, unconsolidated sediments ranging from
approximately 80 ft (24 m) to over 300 ft (90 m) thick beneath the mouth of Onondaga Creek at the
south end of the lake.

Two primary hydrogeologic units exist at the lake: unconsolidated deposits and underlying bedrock
shale. The unconsolidated deposits were formed by the combination of glacial processes, post-
glacial (lacustrine) processes, and human activities. These unconsolidated deposits consist (from
top to bottom) of layers of fill, m