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This Draft Natural Resource Damage Assessment Plan was prepared by the Federal
Natural Resource Trustees, consisting of the National Oceanic and Atmospheric
Administration (part of the Department of Commerce) and the U.S. Fish and Wildlife
Service (part of the Department of the Interior). These Federal Trustee agencies are
working cooperatively to conduct a Natural Resource Damage Assessment for the
Diamond Alkali Superfund Site. The Natural Resource Damage Assessment Plan is
one step in the damage assessment process. It serves to document exposure of natural
resources to hazardous substances and identify anticipated procedures for evaluating
natural resource injuries potentially caused by such exposure.

Credits:
Cover Photos of Passaic River Courtesy USFWS.
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Executive Summary

The Diamond Alkali Superfund Site

The Passaic River begins its journey in the hilly, wooded regions of northern New Jersey.
From there it meanders through the swampy lowlands along the western edge of the
Great Swamp, passes through the gorge at Great Falls, and flows over the Dundee Dam
between the towns of Clifton and Garfield. Below the dam, the river enters more highly
developed and industrialized areas as it travels generally south towards Newark Bay. The
River empties into Newark Bay at the heavily industrialized port city of Newark. Newark
Bay is a major commercial hub of the East coast and part of the New York Bight
Watershed Estuary, which consists of a variety of interconnected rivers, channels, and
bays including Upper and Lower New York/New Jersey Harbor (the Harbor), Raritan
Bay, the Hudson, Raritan and East Rivers, and the Arthur Kill and Kill van Kull channels
bordering Staten Island. Water flow throughout the Estuary is tidally influenced, with
substantial mixing both within and among the various waterbodies.

The industrial history of the Passaic River dates back to the late 1700s, when the Society
for Useful Engineers developed a plan to create the new industrial city of Patterson using
energy generated by Great Falls. The establishment of various mills and factories
followed, as did use of the River for commercial transportation and as a public sewer.
Ultimately, heavy industrialization and use of the River led to severe impairments to
water quality and natural habitats. The extent and severity of pollution resulted in the
Passaic being listed as one of the twenty most endangered rivers in the country
(American Rivers 1998).

Investigations to identify critical threats to the ecology of the River began in the 1980s.
Those studies detected high levels of dioxin and polychlorinated biphenyls (PCBs) in the
Passaic River adjacent to a former industrial facility, the Diamond Alkali Company
pesticide manufacturing plant, located at 80 and 120 Lister Avenue in Newark. The
severity of the contamination led to the institution of fish and seafood consumption
advisories by the State of New Jersey as well as to the properties being listed on the
National Priorities List as the Diamond Alkali Superfund Site (Site) by the
Environmental Protection Agency (EPA). The EPA’s Remedial Investigation of the
properties, identified as Operable Unit (OU) 1 of the Site, detected a large number of
hazardous substances in addition to dioxin and PCBs, including semi-volatile organic
compounds, volatile organic compounds, herbicides, insecticides, polycyclic aromatic
hydrocarbons (PAHSs), and metals. Studies under OU2 of the Site were initially intended
to guide remedial activities in the sediments of lower six miles of the Passaic River, in
the vicinity of the Diamond Alkali plant, which were also found to be highly
contaminated by a similar variety of hazardous substances. However, because of the
tidally influenced movement of hazardous substances upstream and downstream, QU2
was expanded in 2003 to the current Lower Passaic River (LPR) study area, which
includes the lower 17 miles of the Passaic River — the entire segment downstream of
Dundee Dam. Downstream migration of hazardous substances also led the EPA to
designate in 2004 another study area, the Newark Bay Study Area (NBSA), which
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includes Newark Bay, portions of the Hackensack River, and the Arthur Kill and Kill
Van Kull channels, as OU3 of the Site.

The Role of the Trustees

Natural resources held in trust include fish, wildlife, and other biota, and the habitats that
support them, as well as water, air, and protected lands. Natural resources may be injured
by the release of hazardous substances. The ultimate objective of a Natural Resource
Damage Assessment (NRDA) is to compensate the public through environmental
restoration for injuries to natural resources caused by releases of hazardous substances
into the environment. The Natural Resource Trustees (Trustees) are authorized to recover
compensatory damages for natural resource injuries and losses that are not fully
remediated by response actions and to use those damages to restore, rehabilitate, replace,
or acquire the equivalent of natural resources injured by the release of hazardous
substances. The Trustees may also recover reasonable costs of assessing natural resource
damages and any prejudgment interest. The authority for restoring or replacing injured
resources resides with federal, state, and tribal Trustees identified through federal and
state statutes. For the Site, the Trustee agencies are the U.S. Department of Commerce,
the U.S. Department of the Interior, and the State of New Jersey. Each agency has
designated representatives that are responsible for evaluating injuries to trust resources
and identifying appropriate restoration actions to compensate for the loss of those
resources. The respective agency representatives for the Site are the National Oceanic
and Atmospheric Administration (NOAA), the U.S. Fish and Wildlife Service (USFWS),
and the New Jersey Department of Environmental Protection (NJDEP).

The Superfund law' assigns responsibility for the cost of cleaning up hazardous
substances released into the environment and restoring natural resources injured by those
releases. Under Superfund, the EPA is in charge of clean up (remediation) of
contaminated sites; it is the Trustees’ responsibility to restore or replace natural resources
injured by hazardous substances. The Trustees have determined that remedial activities
will not adequately compensate the public for losses associated with injuries to natural
resources within the Site. Under Superfund law, parties liable for environmental cleanup
are also responsible for natural resource damages and will be asked to compensate the
public for such losses by funding assessment studies and restoring or acquiring equivalent
resources.

The Natural Resource Damage Assessment Process

In performing a NRDA for the Site, the Trustees are guided by the NRDA Rule under the
Comprehensive Environmental Response, Compensation, and Liabilities Act (CERCLA)?
as well as by comparable regulations for NOAA under the Oil Pollution Act (OPA)°.
Both sets of regulations outline the process for conducting a NRDA, including how to
determine whether a damage assessment is warranted; how to determine that injuries to
natural resources occurred; how to quantify injuries to natural resources; how to identify

! See 42 U.S.C. § 9601, et seq.
% See 43 C.F.R. Part 11, Subpart A.
¥ See 15 C.F.R. Part 990.
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the type and quantity of restoration required to compensate the public for those injuries;
and what procedures may be used for planning projects to accomplish restoration goals.

The first step in a NRDA is the development of a Preassessment Screen Determination
(PSD). In the PSD, the Trustees evaluate the available information to determine whether
sufficient evidence exists to indicate that a NRDA is appropriate. The Trustees approved
the PSD for the Diamond Alkali Superfund Site in November 2005 (NJDEP, NOAA, and
USFWS 2004).* The Trustees concluded in the PSD that all of the criteria required for
proceeding with a NRDA for the Site are met.

Development of the Natural Resource Damage Assessment Plan

Following completion of the PSD, the next step in the NRDA process is the development
of a NRDA Plan. The purpose of the NRDA Plan is to ensure that a NRDA is done in a
systematic manner and at a reasonable cost, as well as to encourage the involvement of
other interested parties, including potentially responsible parties (PRPs) and the general
public. This document represents the Draft Federal NRDA Plan for the Site; at this time,
the State of New Jersey has chosen not to participate as an active party in its
development. However, the State of New Jersey shares Trusteeship of natural resources
potentially injured at the Site. Therefore, while not formal partners in developing this
Draft NRDA Plan, both State and Federal Trustees are working to ensure that the public
is adequately and appropriately compensated for injuries to natural resources incurred by
the release of hazardous substances at the Site.

Scientific research indicates that in addition to driving consumption advisories, hazardous
substances can cause serious injuries to wildlife and other natural resources. Information
in this plan confirms exposure of natural resources such as biota (fish, birds, and benthic
invertebrates) and surface water (including sediments) to hazardous substances within the
Site and potential investigations are described to identify the nature and extent of
contamination. In addition, the NRDA Plan describes future studies that may be
performed to determine whether other resources such as mammals, amphibians,
groundwater, and air are exposed. The NRDA Plan also outlines potential activities for
identifying and quantifying injuries to natural resources exposed to hazardous substances
and addresses the major steps in the NRDA: 1) injury determination; 2) injury
quantification; and 3) damage determination and restoration.

In the injury determination phase of a NRDA, the movement of hazardous substances
through the environment is documented and the nature and extent of exposure and injury
(including the reduction of associated services) to natural resources from hazardous
substances are identified. The injury quantification phase of a damage assessment
identifies the total amount of injured resources that must be restored or replaced, or for
which the equivalent must be acquired. The Federal Trustees are considering conducting
injury determination and quantification investigations for the following resources: fish,
birds, surface water, groundwater, geologic, and air. The specific investigations proposed
include the following:

* The PSD is available at; http://www.darrp.noaa.gov/northeast/passaic/injury.html.

10
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Fish and shellfish consumption advisories

Biological injuries to fish and shellfish — preliminary evaluation, fish and
shellfish community health, early life stage evaluation

Exceedances of United States Food and Drug Administration (USFDA)
thresholds for fish and shellfish

Exceedances of USFDA thresholds for birds

Biological injuries to birds — preliminary evaluation, breeding bird survey,
avian developmental studies, floodplain exposure

Consumption advisories for birds

Water quality evaluation - surface water

Sediment evaluation - sediments characteristic of solid waste

Sediment evaluation - sediment injury - pathway and biota

Groundwater evaluation

Geologic resources evaluation

Air resources evaluation

Sources of hazardous substances within the Site

Food web pathway evaluation

YV VvV

A\

VVVVVVVVY VY

Using the results of the injury determination and quantification, the Federal Trustees will
perform the damage determination, through which the Trustees evaluate the compensable
value for injured natural resources and determine what compensation is appropriate to be
sought as damages. The costs of restoring, rehabilitating, replacing, and/or acquiring the
equivalent of the injured resources are the basic measure of damages. However, these
costs are only one component of the damages that Trustees may assess; Trustees also
have the discretion to assess the value of the services that the public lost from the date of
the release or discharge until completion of restoration, rehabilitation, replacement,
and/or acquisition of equivalent resources.

Potential investigations for the damage determination phase of the NRDA for the Site
include the following:

> Recreational fishing lost use study
» Auvian lost use study

» Habitat equivalency analysis

» Lost navigational services study

Many of the studies listed above are preliminary, and are designed to guide more in-depth
studies to be undertaken in the future. If Federal Trustees conclude from a preliminary
study that a more complete analysis is warranted, a study plan will be developed for each
specific investigation. All study plans will be peer reviewed and released to the public for
comment.

Once damages are assessed, Trustees identify and evaluate reasonable possible

alternatives for restoring, rehabilitating, replacing, and/or acquiring the equivalent of the
injured resources. Trustees then select one or several of the possible alternatives. Finally,

11
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the Trustees document their decisions in the Restoration and Compensation
Determination Plan (Restoration Plan). The Restoration Plan is part of the overall NRDA
and is therefore subject to public review and comment.

At the conclusion of the damage assessment, the Federal Trustees will issue a Report of
Assessment documenting the studies undertaken as part of the NRDA, the conclusions of
those studies, and the proposed restoration and compensation plan, along with public
comments and responses to those comments for each document prepared during the
damage assessment process. The Report of Assessment will be released to the public.

NRDA is an iterative process. This NRDA Plan represents an initial evaluation of the
Site, and is designed to describe the overall landscape of what will be needed in the
developing the injury and damage assessment. Subsequent detailed plans, which will be
subject to public review, will be produced that will describe specific studies to be
undertaken during the course of the damage assessment. Additionally, revisions or
amendments to this Draft NRDA Plan may be implemented based on the need for
additional studies or on additional evidence as it becomes available. While this document
focuses primarily on natural resource injuries occurring within the LPR and NBSA
resulting from the release or movement of hazardous substances into the lower Passaic
River, additional evidence regarding contamination or likely injury, as well as risks
associated with the nature and extent of contamination, may lead the EPA to expand the
currently-delineated Site.

How You Can Help

The Federal Trustees are asking members of the public and parties potentially responsible
for contamination within the Site to review the Draft NRDA Plan and provide feedback
on the proposed assessment approach and studies. Comments on this document should be
submitted to the contacts identified below within thirty days of the notice of availability
in the Federal Register. Your comments will help the Federal Trustees conduct an
assessment that is scientifically valid, cost effective, and incorporates a broad array of
perspectives.

CONTACTS FOR PUBLIC INQUIRIES:

U.S. Fish and Wildlife Service

New Jersey Field Office

927 N. Main Street

Pleasantville, NJ 08232

Ph: 609-383-3938, ext 26 or 21

E-mail: tim_kubiak@fws.gov or melissa_foster@fws.gov

12
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Chapter 1 : The Ecological, Cultural, and Economic
Significance of the Site

The Passaic River. Photos Courtesy Malcolm Pirnie, Inc. and EPA.

The Passaic River drains a watershed of 935 square miles. It begins in the hilly, wooded
regions of northern New Jersey, flows through the meadows and bogs of the Central
Basin, passes through the gorge at Little Falls, and finally enters the suburban and
industrialized areas of the Lower Valley. At the port city of Newark, the Passaic empties
into Newark Bay, one of the major water bodies of the New York/New Jersey Harbor
area (Exhibit 1-1).

The Site includes the LPR, running south 17 miles from the Dundee Dam to the
confluence with the Hackensack River, and the NBSA, including Newark Bay, the Arthur
Kill, the Kill Van Kull, and tidal portions of the Hackensack River. However, these areas
incorporate only a portion of the New York Bight Watershed Estuary, which through
tidal action intricately connects the water bodies of the Site to both the upper and lower
bays of the Harbor and the Hudson River. Therefore, this Draft NRDA Plan may be
revised if the EPA-identified boundaries of the Site are modified.

The watershed of the 17-mile LPR includes the northeastern New Jersey counties of
Bergen, Essex, Hudson, and Passaic. Most of the area is developed, with these counties
having a combined population of 2.8 million people. Land use in the watershed is a mix
of residential, commercial, and industrial. Intensive commercial and industrial uses occur
near Newark Bay, which is in proximity to an extensive infrastructure of roadway,
railway, and marine transportation services.

13
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The Passaic River, Newark Bay, New York/New Jersey Harbor, And Environs
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Other portions of the Site include a mixture of urbanized and semi-natural environments.
The salt marshes of the New Jersey Meadowlands border the Hackensack River for about
7 miles from just north of Newark Bay up to the confluence with the Overpeck River.
Further north, the Hackensack is surrounded by suburban developed land up to the
Oradell Dam. The Arthur Kill and Kill Van Kull, important shipping channels in the New
York/New Jersey Harbor, border Staten Island on the west and north, respectively,
separating the island from mainland New Jersey. The channels are surrounded by a
mixture of industrial facilities, urban parks, and residential neighborhoods. Newark Bay
is an urban estuary about 6 miles long, fed by fresh water entering from the Passaic and
Hackensack at the north end and by salt water entering from the Arthur Kill and Kill van
Kull tidal straits to the south.

The Natural Environment of the Site

Despite significant urban development in the surrounding watershed, the Site supports an
array of ecological resources that interact in myriad ways (Exhibit 1-2). While much of
the shoreline habitats are degraded and vegetation is scarce, the Site still contains an
estimated 45 acres of wetlands (USACE New York District, EPA Region Il, and NJDOT
Office of Maritime Resources 2003). These habitats are characterized primarily by
emergent vegetation including common reed (Phragmites australis) and smooth
cordgrass (Spartina alterniflora). Other important natural environments include benthic
habitat and small areas of non-vegetated tidal mudflats. These habitats support a variety
of benthic invertebrates and aquatic, semi-aquatic, and terrestrial vertebrates including
clams, crabs, mussels, turtles, fish, birds, and mammals.

Historical Significance of the Site

Commerce and industry have a long history in the Passaic River region (Exhibit 1-3). In
1791, Alexander Hamilton founded the Society for Establishing Useful Manufactures at
Passaic Falls, in what is now Paterson, New Jersey. It was the nation’s first effort to
develop manufacturing capabilities to compete with Europe. When foreign supplies were
interrupted during the War of 1812, manufacturing in the region grew. By the Civil War,
an array of products, from locomotives to hats and shoes, were streaming out of the
Passaic River valley. The Port of Newark opened in the early 20" century and Newark
Bay, together with the nearby ocean channels, became a major center of transportation
and commerce.
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Exhibit 1-2: Select Natural Resources Of The Site?

Natural

Resource Species — Common Names

Category

Aquatic o Blue crab, Atlantic rock crab, spider crab, lady crab, grass shrimp, mantis shrimp, horseshoe crab, softshell
Invertebrates clam, hard clam, blue mussel, American oyster, longfin squid

Amphibians e blue spotted salamander®, four-toed salamander, Jefferson salamander, longtail salamander?, marbled

salamander, northern dusky salamander, northern red salamander, northern slimy salamander, northern two-
lined salamander, redback salamander, red spotted newt, spotted salamander, American toad, ?bullfrog, green
frog, New Jersey chorus frog, northern cricket frog, northern gray treefrog, northern spring peeper, pickerel
frog, wood frog

Reptiles e Common snapping turtle, diamondback terrapin, common musk turtle, eastern box turtle, eastern painted
turtle, red-eared slider, spotted turtle, five-lined skink, black rat snake, eastern garter snake, eastern hognose
snake, eastern milk snake, eastern ribbon snake, eastern smooth earth snake, eastern worm snake, northern
black racer, northern brown snake, northern copperhead, northern redbelly snake, northern ringneck snake,
northern water snake, smooth green snake, bog turtle**s, wood turtle*s, eastern mud turtles

Fish ¢ Anadromous and Catadromous Fish— alewife, blueback herring, American shad, American eel, striped bass

e Estuarine and Marine Fish — bay anchovy, silver perch, Atlantic menhaden, weakfish, mummichog, striped
bass, banded Kkillifish, spot, Atlantic croaker, white perch, summer flounder®, bluefish®, winter flounder®,
gizzard shad, hogchoker, Atlantic sturgeon®, conger eel, Atlantic herring®, little skate, rainbow smelt®,
Atlantic tomcod, red hake®, spotted hake, Atlantic silverside, inland silverside, tidewater silverside, three-
spined stickleback, northern searobin, striped searobin, lined seahorse, northern pipefish, grubby, crevalle
jack, scup®, northern kingfish, tautog, rock gunnel, cunner, goby, butterfish®, chub mackerel, striped mullet,
white mullet, smallmouth flounder, fourspot flounder, windowpane flounder®, oyster toadfish, planehead
filefish, northern puffer, Atlantic needlefish, silver hake (whiting)®?, pPollock®, black sea bass’, smooth
dogfish, lookdown, sheepshead, northern stargazer, American sand lance, white mullet, Atlantic moonfish,
smooth trunkfish, striped burrfish, striped anchovy, longhorn sculpin, naked goby, seaboard goby, fourbeard
rockling, striped cusk-eel, little skate, striped killifish, Atlantic croaker, planehead filefish, northern puffer,
inland silverside, grubby sculpin, pollack, rough silverside

e Freshwater Species — channel catfish, white catfish, goldfish, pumpkinseed, bluegill, largemouth bass, black
crappie, red breasted sunfish, brown bullhead, golden shiner, carp, white sucker, northern pike

Birds e Black-crowned night heron®, American bittern®, snowy egret’, Canadian goose, great blue heron®, green
heron’, little blue heron’, great egret’, wood duck’, mallard, American black duck’, belted kingfisher, osprey*,
laughing gull, mourning dove, eastern kingbird, blue jay, American crow, fish crow, gray catbird’, northern
mockingbird, northern cardinal, American tree sparrow, song sparrow, white-throated sparrow, red-winged
blackbird, goldfinch, house finch, house sparrow, barn swallow, northern rough- winged swallow, great
black-backed gull, herring gull, ring-billed gull, killdeer, least sandpiper, spotted sandpiper?, greater
yellowlegs’, lesser yellowlegs, ring-billed gull, black scoter’, white-winged scoter’, common merganser,
double-crested cormorant, peregrine falcon®, red-tailed hawk, bald eagle?*°, common loon, horned grebe®,
pied-billed grebe®, great cormorant, cattle egret’, tricolored heron’, least bittern®, yellow-crowned night
heron*, glossy ibis’, brant’, northern pintail’, American wigeon, northern shoveler, green-winged teal, blue-
winged teal, gadwall, canvashack, greater scaup’, lesser scaup’, goldeneye, hooded merganser, red-breasted
merganser, ruddy duck, Cooper’s hawk’, sharp-shinned hawk®, rough-legged hawk, broad-winged hawk®,
red-shouldered hawk®, northern harrier’, merlin, American coot, common moorhen, sora, Virginia rail’,
clapper rail, semipalmated plover, black-bellied plover, ruddy turnstone’, sanderling®, red knot,
semipalmated sandpiper’, willet’, least tern®, Forster’s tern’, gull-billed tern’, short-eared owl®, barred owl*,
pileated woodpecker, red-headed woodpecker®, willow flycatcher’, great crested flycatcher’, brown creeper,
marsh wren’, hermit thrush, wood thrush’, blue-gray gnatcatcher, yellow-throated vireo’, Kentucky warbler?,
American redstart, scarlet tanager’, rose-breasted grosbeak’, sharp-tailed sparrow’, seaside sparrow’, dark-
eyed junco, swamp sparrow, rufous-sided towhee, northern (Baltimore) oriole’, pine siskin®

Mammals  River otter, mink, muskrats, fox, raccoon, coyote, deer, opossum, eastern cottontail, Indiana bat®**

Species lists from NJDEP (2007); NOAA (1995); Papson et al. (1981); PSEG (1998); USFWS (1997a); Wilk et al. (1997)

2 Federally listed as threatened (USFWS 2007).

® New Jersey State listed as endangered (NJDEP 2004a).

* New Jersey State listed as threatened (NJDEP 2004a).

® Federally managed species for which essential fish habitat (EFH) is designated pursuant to the Magnuson-Stevens Act (NMFS
2006a).

® NMFS-identified species of special concern (NMFS 2006b).

7 Species in regional conservation plan (NJDEP 2005a).

® New Jersey State species of special concern (NJDEP 2005a).

® Within foraging range.

“In addition to the species listed here, approximately 30 additional bird species pass through the area during migration (USFWS

1997a).

™ Federally listed as endangered (USFWS 2007).
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Exhibit 1-3: Selected Events In The Recorded History Of The Site

1618 Dutch establish trading post in the area now known as Jersey City*

1666 British settlers colonize the area now known as Newark?

1679 Land tract known by Native Americans as Aquakanonk, which was to be divided later into
Passaic and Clifton, purchased by English and Dutch colonists*

1792 Establishment of the Society of the Establishing Useful Manufacturers, whose funds would be
used to establish Paterson, a planned industrial city powered by the Great Falls of the Passaic®

1825 Construction begins on Morris Canal, to run from Phillipsburg, on the Delaware River, to the
Passaic River near Newark®

1836 Morris Canal extended to Jersey City”

1836 Newark Township given City status®

1845 Construction begins on Dundee dam®

1869 Front Street Gas Works, a manufactured gas plant, begins operation in Newark®

1873 Town of Passaic incorporated

1889 Botany Mills factory built in Clifton; employs 6000 workers*

1894 Manhattan Rubber factory built in Clifton; employs 3000 workers'

1894 Acid fumes from Passaic River causes the paint on houses along the River to peel’

1896 State investigating commission created to undertake a comprehensive study of conditions in the
Passaic River’

1897 Jersey City abandons use of Passaic River as a public water supply due to poor water quality’

1899 City of Newark abandons use of Passaic River as a public water supply’

1899 State Sewerage Commission established to protect all potable waters in the State of New Jersey’

1901 U.S. Quarantine Station built in Clifton®

1902 Passaic Valley Sewerage Commissioners created”

1908 Largest silk mill in U.S., the Henry Doherty Silk Company, built in Clifton; employs 1000
workers

1912 Paterson Hydroelectric facility installed®

1915 Port Newark opens®

1922 Nearly 1,000 industrial firms are located in Newark; primary industries include clothing and
jewelry manufacturers, printing and publishing, foundry products, and leather goods®

1924 Morris Canal drained after expanding railroad routes make it obsolete®

1924 Passaic Valley trunk sewer line completed; carried sewage directly from towns along the Passaic
River to New York Harbor’

1928 Newark Airport opens®

1935 Subway opens in bed of former Morris Canal in Newark*

Mid Manufacturing of pesticides and phenoxy herbicides begins at 80 Lister Avenue property™

1940s

1951 First leg of New Jersey Turnpike opens®

1951 Diamond Alkali Co. acquires plant at 80 Lister Avenue and begins production of 2,4,5-
trichlorophenoxy acetic acid (2,4,5-T) and other herbicides™

1960 Explosion at Diamond Alkali Plant releases hazardous substances into soils, sediments, and
groundwater near the Site*

1965 Massive fish kill occurs, attributed to low dissolved oxygen concentrations’

1969 Passaic River Coalition is created’

1982 First fish consumption advisories for Passaic River issued by the State of New Jersey***>

1983 Sampling at Diamond Alkali Plant and surrounding Passaic River shows high levels of dioxin®*

1984 Diamond Alkali Superfund Site listed on the National Priorities List (NPL) **

1998 Passaic River named one of nation’s Most Endangered Rivers™

2003 Passaic River among eight selected for a pilot project under the Urban River Restoration Initiative

(URRIN®
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Sources:

! City of Clifton and Passaic River Coalition (2003).
2 Newark Water and Sewer (Not Dated).

% Walt (2002).

* City of Newark, New Jersey (2006).

® Passaic Valley Water Commission (2005).
® PSEG (2007).

" Brydon (1974).

8 PVSC (2007).

® Merchants Association of Newark (1922).
WEPA (2006a).

" EPA (2006h).

2 EPA (1987).

® Hauge et al. (1990).

 American Rivers (1998).

15 Rothman (2003).

Due to urbanization and heavy industrial use in the area, the natural environment of the
Site began to suffer as a toxic soup of sewage and hazardous substances was dumped into
the waterway. Past studies of the lower Passaic River report the presence of fish and
benthic organisms known to be highly tolerant of pollution or low dissolved oxygen
conditions, implying the presence of a stressed aquatic system (Chang et al. 2000;
Friedmann 1980; Santoro et al. 1980). Depressed levels of dissolved oxygen reflect a
chronic problem in Newark York Harbor and its environs dating back to the early 1900s
(Squires 1981). More recent studies of sediment and water quality indicate that pollution
control measures and the reduction or control of other environmental stressors have
improved ecosystem quality somewhat. However, water quality and natural resources
continue to be significantly impaired. For example, dioxin concentrations in Passaic
River fish and crabs are among the highest reported in the world (NJDEP 2005b). For this
reason, American Rivers, a Washington, D.C.-based conservation group, listed the
Passaic among America’s twenty “Most Endangered Rivers” in 1998 (American Rivers
1998). The annual list designates rivers that are environmentally at risk from threats such
as pollution, damming, draining, and toxic waste. The Passaic was selected based on its
levels of hazardous substances, principally dioxin, which poses a risk to fish, wildlife,
and human health (Traster 1998).

Commerce and Industry within the Site Today

The Harbor remains one of the major commercial hubs of the east coast. The waterways
lie at the heart of an industrial region stretching from New York City to Plainfield, New
Jersey and serve as a distribution and wholesale center for the mid-Atlantic region. Local
industries include petroleum refining, tanneries, textiles, paints and dyes,
pharmaceuticals, chemicals, and paper products. Today, the manufacturing sector is
surpassed by services such as transportation, research and development, education, and
health care.

The combined Port Newark/Elizabeth Marine Terminal forms the largest maritime cargo
handling facility on the east coast of North America. Located on the western shore of
Newark Bay and operated by the Port Authority of New York and New Jersey, the
integrated complex covers 2,100 acres and includes major container handling terminals,
automobile processing and storage facilities, warehousing and distribution buildings,
trucking firms, and an on-dock rail terminal (National Museum of American History
2007). This port handles more than 85 million tons of bulk and general cargo and
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thousands of ships annually (The Port Authority of New York and New Jersey 2006,
2007). Dredging of navigation channels essential to the Port’s operations is hindered by
contamination of sediments in Newark Bay and associated restrictions regarding disposal
of dredge materials. As part of the NRDA, the Federal Trustees may make a
determination of the extent to which the marine transportation sector is adversely affected
by chemical contamination.

Recreational Use within the Site

Urban waterways have the potential to support a variety of recreational activities that
contribute to public value and enhance the civic environment. With its miles of channels
and open waters in close proximity to large urban populations, the Site provides
important resources for recreational enjoyment that may otherwise be lacking in such an
industrialized region. The most significant recreational services include the provision of
open space, recreational boating, and recreational fishing.

Provision of open space

While industrial development can diminish some of the amenities a public waterway can
provide, the presence of an urban environment can also enhance resource services. For
example, judicious urban planning can take advantage of a river’s meandering channel or
unobstructed view to mitigate the density of an urban setting. A number of public parks
are located along the banks of Newark Bay and adjacent waterways, including the
waterfront parks in Perth Amboy on the Arthur Kill, the 16™ Street Park in Bayonne on
Newark Bay, and public parks in Passaic, Wallington, Clifton, Rutherford, East
Rutherford, Lyndenhurst, North Arlington, Kearny, and Newark along the Passaic River.
Many of these parks are primarily ball fields and playgrounds, but some locations in the
Newark Bay area, such as the Hackensack River County Park, offer a broad array of open
space amenities including hiking trails and bird watching. Additionally, the town of
Clifton recently purchased the eastern portion of Dundee Island, which will be
maintained as a wildlife sanctuary, enhancing opportunities for viewing wildlife.

Recreational Boating

There is a long tradition of rowing on the Passaic River, beginning with regattas held
annually in the late 1800s. That tradition survives in the form of the Passaic River
Rowing Association and the Nereid Boat Club, along with several high school rowing
programs, all based on the Passaic. These organizations sponsor regular rowing practice
and events on the Passaic and elsewhere, and promote stewardship of the Passaic River
environment. Other types of recreational boating occur throughout the Site. The
Hackensack River provides access to areas of the New Jersey Meadowlands that are
undeveloped and relatively pristine in appearance. Municipal marinas, boat ramps, or
private yacht clubs are located on all five waterways of the Site, though in many areas
there is demand for additional publicly available boating facilities.

Recreational Fishing

Consumption of fish is banned on the Passaic River due to contamination, but some
recreational angling still occurs there. More significant fishing activity occurs in other
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areas of the Site, where fish consumption advisories are in place but regulations are less
restrictive. The waters of the Site offer easy access to a large urban population, where
inexpensive access to alternative options for outdoor activities can be limited. Fishing
occurs at bridges, piers, and waterfront parks throughout the Site, such as at the pier at
Veterans Stadium in Bayonne, New Jersey, New Bridge Landing in Bergen, New Jersey,
and elsewhere.

As part of this Draft NRDA Plan, the Federal Trustees may make a determination of the
extent to which the public’s recreational use is and has been adversely affected by
hazardous substance releases.

Fishing along the Passai iver. PhotCourtesy Baykeeper.
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Chapter 2: Hazardous Substances in the Site

Along the Passaic. Photos Courtesy Malcolm Pirnie, Inc.

Types and Effects of Contamination

During the past two centuries, the lower Passaic River has suffered from rapidly
expanding urban and industrial development. Hazardous substances released from
multiple sources throughout the 1900s have had a substantial impact on the ecological
conditions of the region (Esser 1982; Squires 1981). During the 1980s and 1990s, several
investigations were conducted to evaluate the concentrations of various chemicals in
sediments within the lower Passaic River. Those investigations indicated that river
sediments contain elevated and potentially injurious concentrations of numerous
hazardous substances, including dioxins (polychlorinated dibenzo-para-dioxins
[PCDDs]) and furans (polychlorinated dibenzofurans [PCDFs]), PCBs, pesticides such as
dichloro diphenyl trichloroethane (DDT), PAHSs, and metals (Exhibits 2-1 and 2-2). A
brief description of the primary contaminants of concern within the Site, along with a
summary of their toxic effects, is presented below.

Dioxin-Like Compounds

The term “dioxin” typically refers to one of the most toxic compounds known to humans,
2,3,7,8-tetrachlorodibenzo-para-dioxin (2,3,7,8-TCDD or simply TCDD). However,
dioxins exist in a variety of forms, or isomers, which along with other “dioxin-like”
compounds share many or all of the toxic characteristics of TCDD via a common
receptor-mediated mechanism of action. Once absorbed into animal tissues, these
compounds typically act in an additive fashion regardless of the exposure concentration
and route of exposure.
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Exhibit 2-1: Occurrence And Distribution Of Selected Chemicals Of Potential Concern In Sediments Of

The Lower Passaic River, Compared To Screening Criteria®
Reach of
Chemical Average Maximum Maximum Detection Criterion Exceedance Average

(units in dry weight) conc. conc. Concentration Frequency Value Frequency HQ
TCDD (pptr) 546 13,500 Harrison Reach 234 /239 NA NA NA
Total PCBs* (ppb) 1,746 17,506 Kearny Reach 252/ 255 180 252/ 255 9.7
PAHSs (ppb)

HMW PAHSs (ppb) 29,886 1,400,000 Newark Reach 302 / 306 9,600 261 /306 31

LMW PAH:s (ppb) 9,796 1,410,000 | Newark Reach 275/ 306 3,160 144/ 306 31
DDT, DDE, DDD Point No Point
(total DDT) (ppb) 236 5980 Reach 197/ 206 46.1 177/ 206 5.1

Mercury (ppb) 2,697 10,700 Harrison Reach 229 /252 710 2171252 3.8

Conc. = concentration

TCDD = 2,3,7,8-tetrachlorodibenzo-para-dioxin

pptr = parts per trillion
ppb = parts per billion
NA = not available

PCBs = polychlorinated biphenyls
PAHSs = polycyclic aromatic hydrocarbons
HMW = high molecular weight
LMW = low molecular weight
HQ = hazard quotient ( = average concentration / criterion value)
Sediment criteria are effects range medians (ER-Ms) from Long and Morgan (1995), representing the value above which biological
effects would frequently occur. Data are for surficial sediments (depths to 0.5 feet). Sample concentrations for results qualified as

non-detects assumed to be zero. Data accessed through on-line databases (Tierra Solutions, Inc. 2004; NOAA 2005). Study area

reports and investigative programs through which data were obtained include the following:

Adams et al. (1998)
EPA (1993; 1995)
Long et al. (1993)

Maxus Energy Corporation (1993; 1994; 1995)

NOAA (1993)

Strobel et al. (1995)

Tierra Solutions Inc. (1990; 1993; 1995; 1997a; 1999a,b; 2000a,b)

USACE (1995)

Total PCBs based on sum of aroclors.

Dioxin-like compounds include the various isomers of dioxin, furans, and certain PCBs.
These compounds are discussed in more detail below, as is the approac