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In 2008, the Trustees evaluated potential polychlorinated biphenyl-related (PCB) injuries to the surface water of the
Hudson River. The Trustees undertook that injury assessment as part of their ongoing natural resource damage
assessment (NRDA) of the Hudson River. This document updates the 2008 report, incorporating surface water
measurements taken in preparation for, and in connection with, the General Electric Company’s (GE) dredging of parts
of the Upper Hudson River, an effort that began in 2009 and ended in 2015.
Like the 2008 report, this report evaluates the water column of the Hudson River between Hudson Falls and the Battery
in New York City, a distance of approximately 200 miles. This portion of the river is an important natural, historical, and
cultural resource.
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The Hudson River Natural Resource Trustees include the New York State Department of Environmental Conservation
(NYSDEC), the U.S. Department of the Interior (DOI) through the U.S. Fish and Wildlife Service and the National
Park Service, and the U.S. Department of Commerce through the National Oceanic and Atmospheric Administration.
Under the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), the Trustees
have the authority to assess damages to natural resources resulting from releases of hazardous substances. The Trustees
also have the authority to restore or acquire the equivalent of such injured resources.

HUDSON RIVER

EXECUTIVE SUMMARY

Since the mid-1970s, federal and state agencies and GE have collected over 10,000 water samples from the Hudson
River and have tested these samples for PCBs. Approximately 85 percent of samples in the consolidated database
contained PCBs, often at concentrations an order of magnitude or more above relevant state and federal regulatory
criteria. These exceedances have occurred throughout all parts of the river and for every year sampled. Altogether, these
exceedances of water quality standards demonstrate that Hudson River’s surface water has been and continues to be
injured as a consequence of PCB exposure. These injuries are expected to continue into the future. Across all these data,
about 15 percent of the samples did not contain detectable concentrations of PCBs, likely because the collection and/or
analytical methods were not sufficiently sensitive to detect the PCB concentrations present. In the post-2008 ambient
water quality data collected as part of the dredging-related baseline monitoring program and remedial action monitoring
program, approximately 93 percent of the samples contained detectable concentrations of PCBs.
This report fulfills the requirements for surface water injury determination, as set forth in the DOI NRDA regulations
(43 C.F.R. §§ 11.61 and 11.62). Subsequent reports will address other NRDA requirements, such as pathway
determination (43 C.F.R. § 11.63), injury quantification (43 C.F.R. § 11.70 et seq.), and damage determination (43 C.F.R.
§ 11.80 et seq.).
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Polychlorinated biphenyls, also known as PCBs, have polluted large stretches of the Hudson River since the late 1940s.
The U.S. Environmental Protection Agency (EPA) has estimated that the two General Electric Company (GE)
manufacturing facilities located in Fort Edward and Hudson Falls, New York, discharged up to 1.3 million pounds of
PCBs into the river (EPA 2002), but the actual amount of PCBs discharged into the river, while unknown, could be
significantly higher.
PCBs persist in the environment for many decades, and scientific research indicates they can be harmful to animals and
humans. The exact nature of these effects depends on many factors, including the level and duration of exposure, the
specific PCBs to which the organism is exposed, and the specific organism. Although acute PCB toxicity is rare,
exposure to very high levels of PCBs can result in death to wildlife. For example, high PCB concentrations in the brain
have been associated with a high probability of death in a number of bird species (Hoffman et al. 1996). In addition,
lower concentrations may cause a variety of adverse effects, such as partial or complete reproductive failure, birth
defects, impaired growth, behavioral changes, lesions, immune system dysfunction, hormone imbalances, and other
adverse effects. These or other adverse effects have been observed in a wide variety of species, including fish, birds, and
mink. 1
Under CERCLA (42 U.S.C. 9601 et seq. ), the Trustees for the Hudson River may assess potential damages to natural
resources resulting from the release of hazardous substances such as PCBs. This report is part of the ongoing natural
resource damage assessment (NRDA) of the Hudson River. In particular, pursuant to the U.S. Department of the
Interior’s (DOI’s) NRDA regulations (43 C.F.R. § 11.10 et seq.), this report examines potential PCB-related injuries to
the river’s surface water resources through an evaluation of exceedances of water quality standards established for PCBs.
The first section of this report sets forth background information, including:
•

A summary of the Trustees’ authority (Section 1.1);

•

A description of the surface water resources (Section 1.2);

•

A definition of injury to surface water resources, pursuant to DOI’s NRDA regulations (43 C.F.R. § 11.10 et seq.)
(Section 1.3);

•

A description of PCBs and PCB contamination in the Hudson River (Section 1.4); and

•

The water quality guidance criteria and standards used to evaluate whether an injury to surface water resources
exists (Section 1.5).
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1.0

Section 2 presents available data on PCB concentrations in Hudson River surface water 2 and also discusses related
technical water sampling and analysis issues. In Section 3, the Trustees analyze these data with respect to relevant water
quality standards and criteria. Section 4 summarizes the report’s findings and provides the Trustees’ injury determination
for the Hudson River’s surface water, and Section 5 contains the report’s references.

1

Studies of the effects of PCBs on fish include: Stickel et al. 1984, Barron et al. 2000, Orn et al. 1998, Niimi 1996, Dey et al. 1993, Wirgin and
Garte 1989, and Bowser et al. 1990. Studies of the effects of PCBs on birds include: Hoffman et al. 1998, Hoffman et al. 1995, Van den Berg et
al. 1992, and Tillitt et al. 1993. Studies of the effects of PCBs on mink include: Aulerich and Ringer 1977, Jensen et al. 1977, Wren et al. 1987,
Heaton et al. 1995, Restum et al. 1998, and Bursian et al. 2003.

2

The term “water” is used interchangeably with “surface water”.
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1.1

The Trustees’ Authority

The responsibility for restoring natural resources that have been injured by hazardous substances lies with several
governmental agency heads known as Trustees. Trustees include the heads of state agencies, Indian tribes, and Federal
government agencies such as the U.S. Department of the Interior and the U.S. Department of Commerce. These entities
act as stewards of natural resources and are responsible for holding these resources in trust for the public.
The authority of the Hudson River Trustees is derived from federal law, which authorizes the President and the
representatives of any state to act on behalf of the public as Trustees for natural resources, including surface water
(Section (1) et seq. of CERCLA and Section 311(f)(5) of the Federal Water Pollution Control Act, also known as the
Clean Water Act). Pursuant to CERCLA and the National Oil and Hazardous Substances Pollution Contingency Plan
(40 C.F.R. Part 300), the President has designated the Secretary of Commerce and the Secretary of Interior to act as
Trustees for particular natural resources managed or controlled by their agencies (CERCLA § 107(f)(2) and 40 C.F.R. §
300.600). On November 30, 1987, the Governor of New York appointed the Commissioner of Environmental
Conservation as the Trustee for state natural resources. The Commissioner’s natural resource damage responsibility
under federal law complements long-standing authority under state common law and Articles 1 and 3 of the New York
State Environmental Conservation Law to conserve, improve, and protect New York’s natural resources.
The Trustee entities, including the U.S. Department of Commerce, the U.S. Department of the Interior, and the State of
New York, have formed a Natural Resource Trustee Council for the purpose of conducting an assessment of the river’s
natural resources. Each organization has designated representatives that possess the technical knowledge and authority
to perform natural resource damage assessments. For the Hudson River, the designees are the National Oceanic and
Atmospheric Administration, the U.S. Fish and Wildlife Service (which represents the concerned DOI agencies
including the National Park Service), and the New York State Department of Environmental Conservation (NYSDEC).

1.2

Description of Surface Water Resources

The surface water resources evaluated in this assessment consist of the Hudson River between Hudson Falls and the
Battery in New York City (i.e., all waters below approximately river mile 197). 3 This portion of the river is depicted in
Figure 1. The portion of the river that lies upstream of the Albany/Troy metropolitan area is generally referred to as the
Upper Hudson. This stretch of river is approximately 40 miles in length. The portion of the river below the Federal
Dam at Troy is referred to as the Lower Hudson and is approximately 154 miles long.
The Hudson River is an important natural, historical, and cultural resource (NRDA Plan 2002). The portion of the river
addressed in this report (i.e., Hudson Falls to the Battery) provides habitat for biological resources, including birds, fish,
mammals, invertebrates, and plants. The waters and sediments of the river support a diverse ecosystem that includes
several species of rare and endangered fish, birds, amphibians, and reptiles (NRDA Plan 2002). The health of surface
water resources is critical to the survival and health of the plants and animals in the ecosystem. In addition, human uses
of the river, such as recreational fishing and navigation, are closely linked to the quality of the surface water.

3

2

The term “river mile 197” (or RM 197) refers to a location on the Hudson River that is approximately 197 miles north of the Battery (river
mile 0). River miles decrease from north to south.
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Figure 1. The Hudson River below Corinth, NY

Note: Horizontal lines indicate 10-river mile (RM) markings, starting at RM 0 in the Battery.
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1.3 Definition of Injury
Pursuant to CERCLA, DOI has promulgated regulations that define a number of categories of injuries to natural
resources (43 C.F.R. § 11.10 et seq.). This report addresses one definition of injury that is applicable to the surface water
resources of the Hudson River, i.e., the exceedance of water quality criteria. 4, 5 Under this definition, surface water is
injured when the following requirements are met:
•

The concentrations and duration of hazardous substances measured in the surface water are in excess of applicable
water quality criteria established by § 304(a)(1) of the Clean Water Act, or by other federal or state laws or
regulations that establish such criteria;

•

The surface water met the criteria before the release of the hazardous substance;

•

The surface water is a committed use as a habitat for aquatic life, water supply, or recreation (43 C.F.R. §§
11.62(b)(1)(ii) and (iii)). If surface water is used for more than one of these purposes, the most stringent applicable
criterion is to be used; and

•

Concentrations of hazardous substances are measured in (a) two water samples from different locations, separated
by a straight-line distance of not less than 100 feet, or (b) in two water samples from the same location collected at
different times (43 C.F.R. § 11.62(b)(2)(i)).

1.4

Polychlorinated Biphenyls (PCBs)

This report evaluates whether polychlorinated biphenyls (PCBs) have injured the surface water of the Hudson River.
PCBs are hazardous substances as defined in CERCLA § 101(14), and consist of 209 individual compounds, known as
congeners. A congener may have between one and ten chlorine atoms, which may be located at various positions on the
PCB molecule. By way of example, a “trichlorobiphenyl” has three chlorine atoms per molecule.
Commercial production of PCBs began in the United States in 1929. For some years, PCBs were widely used as fire
preventatives and insulators in the manufacture of transformers and capacitors. Due in part to increasing concerns about
the compounds’ impacts on human health and the environment, in 1976 Congress passed the Toxic Substances Control
Act (TSCA), which required EPA to establish labeling and disposal requirements for PCBs. TSCA also mandated an
eventual ban on the manufacture and processing of PCBs. EPA controlled PCB waste disposal since 1978. In 1979,
EPA promulgated regulations banning the manufacture of PCBs and phased out most uses (EPA 1979). While
Monsanto terminated the US production of PCBs in 1977, imports of PCBs into the US were allowed until the ban went
into effect in 1979.
PCBs are classified as a known animal carcinogen (EPA 1999, EPA 2002). Until recently PCBs were considered a
probable human carcinogen by numerous national and international health-protective organizations, such as the EPA

4

4

A second definition of injury provides an alternative and independent way to determine whether surface water resources have been injured.
Under this definition, surface water is injured if a natural resource, such as biota, has been injured as a consequence of exposure to the surface
water, suspended sediments, or bed, bank, or shoreline sediments, all of which are considered part of surface water resources (43 C.F.R. §
11.62 (b)(1)(v)). Although this report does not evaluate injury under this second definition, the Trustees may choose to do so in the future.

5

The term “criteria” as used in the regulations include both promulgated regulatory standards and guidance criteria. Although the term “criteria”
is at times used in this document to include both guidance criteria and water quality standards, formally, these terms have different meanings.
In particular, water quality criteria are “concentrations of water constituents necessary to protect organisms in water, the aquatic ecosystem,
and water uses. Such criteria possess no inherent regulatory association” (43 FR 32947, August 6, 1976). Water quality standards “are
regulations that include designated uses and water quality criteria to protect those uses” (EPA 2017a). Standards “form a legal basis for
controlling pollution entering the waters of the United States from a variety of sources (e.g., industrial facilities, wastewater treatment plants,
and storm sewers)” (EPA2017b). New York State similarly defines standards as “such measures of purity or quality for any waters in relation
to their reasonable and necessary use as may be established by the department pursuant to section 17-0301 of the Environmental Conservation
Law” (6 CRR-NY 700.1(1)(a)(61), as of December 31, 2016).
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Beginning in 1947 for GE’s Fort Edward plant, and beginning in 1952 for its Hudson Falls plant, PCB-laden waste
waters were discharged directly into the Hudson River. These direct discharges continued until 1977, while indirect
discharges continued for decades longer. In addition, the two plants contributed PCBs to the Hudson River watershed
and ultimately to the river by disposing of manufacturing wastes in nearby landfills and wastewater collection systems
(e.g., sewers and municipal wastewater treatment plants) (EPA 1997). Discharges between 1956 and 1975 have been
estimated at about 30 pounds per day or about 11,000 pounds per year (EPA 2000b). EPA has estimated that the two
GE manufacturing facilities located in Fort Edward and Hudson Falls discharged up to 1.3 million pounds of PCBs into
the river (EPA 2002), but the actual amount of PCBs discharged into the river, while unknown, could be significantly
higher.
PCBs discharged before 1973 accumulated in sediments behind the Fort Edward dam, which was located a little over a
mile downstream from the Fort Edward facility, and also transported further downstream (EPA 1999).. After the
deteriorating dam was removed in 1973, subsequent spring floods carried the PCB-contaminated sediments downstream,
and many of the PCBs settled in areas of low flow described as “hot spots” for their high concentrations of PCBs (EPA
1999; Brown et al. 1985). Since the 1970s, various authors have estimated that Hudson River sediments contain
hundreds of thousands of pounds, or more, of PCBs (e.g., NYSDEC 1976; Malcolm Pirnie 1978a,b; Bopp 1979;
Tofflemire et al. 1979; NUS 1984; EPA 2002).
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(1992, 2002), the Agency for Toxic Substances and Disease Registry (ATSDR 2000) (an arm of the U.S. Public Health
Service) and the World Health Organization (2010). In 2013, the carcinogenicity of PCBs was reassessed by a working
group of the International Agency for Research on Cancer (IARC 2013, Lauby-Secretan et al. 2015). The working group
consisted of representatives from 12 countries and included representatives from the U.S. EPA Integrated Risk
Information System program and the National Toxicology Program who examined more than 70 independent
epidemiological studies. The IARC classified PCBs as carcinogenic to humans based on the existing evidence of cancer
in experimental animals and humans. Dioxin-like PCBs were also classified as human carcinogens (Laby-Secretan et al
2013). Research has also linked PCB exposure to developmental and other human health problems. 6

Additional PCBs have entered the Hudson River via the migration of PCB-contaminated oils through bedrock at the
Hudson Falls plant site. In 1991, these seeps were augmented by the partial failure of the Allen Mill gate structure near
the Hudson Falls plant (EPA 2000b). This failure resulted in a release of PCB-contaminated oils and sediments from the
plant that had accumulated within the structure. PCBs also continued to seep from the Fort Edward Site until the
NYSDEC remediated the 004 outfall area, and seepage likely continued for a time until the oil collection program from
the bedrock wells began in 2005. Although GE’s manufacturing facilities were not the only source of PCBs to the
Hudson, NYSDEC has previously demonstrated that non-GE sources of PCBs in the Upper Hudson contributed
negligible amounts of PCBs to the river prior to 1975, 7 and EPA has indicated that the GE plant sites are the single
largest contributor of PCBs to the river. 8
The Trustees have conducted a preliminary upstream-downstream analysis, comparing PCB concentrations in the water
upstream of the GE plant sites with concentrations downstream. Figure 2 shows the results and clearly demonstrates the

6

Studies linking PCB to developmental and other health problems in humans include: Carpenter 2006, Fitzgerald et al. 2008, and Kouznetsova
et al. 2007.

7

Interim Opinion and Order, “In the Matter of Alleged Violations of Sections 17-0501, 17-0511, and 11-0503 of the Environmental
Conservation Law of the State of New York by General Electric Company,” (February 9, 1976) at 22.

8

In its Phase 3 Report Feasibility Study (page 1-42), EPA states: “In the freshwater Hudson, GE-related contamination represents 80 to 100
percent of the in-place and water-borne contamination. In the Upper Hudson, this percentage is quite close to 100 percent” (EPA 2000c). In
the saline portion of the Hudson, GE-related contamination represents a somewhat smaller portion of the in-place and recently deposited PCB
inventory (ibid.).
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very significant difference in PCB levels above and below the plants. PCBs in tributaries such as the Mohawk and the
Walkill Rivers are at much lower concentrations than in the main stem of the Hudson.

Figure 2 Surface Water PCB Concentrations in the Hudson River and in Hudson River Tributaries from
Large Volume Sampling Programs

Notes:
a. Boxes represent 25th and 75th percentiles; whiskers represent maximum and minimum values. The
horizontal line in the box indicates the median. N refers to the number of samples taken at each
location.
b. Datasets used in this graph come from Bopp et al. (1985), EPA, and NYSDEC. All data are from
large volume sampling programs, in which PCBs were detected in every measured sample.
c. The Mohawk River is the largest tributary of the Hudson. Its flow is approximately equal to that of
the Hudson at their confluence. Other large tributaries below Poughkeepsie are about five percent
of the main stem flow.

ONGOING RELEASES OF PCBS TO THE HUDSON RIVER
Water quality monitoring efforts in the mid-1990s indicated that locations above Rogers Island continued to release
PCBs to the river, and more detailed investigations ensued. During the course of this work, it was determined that
residual PCBs were entering the river through seeps in the fractured bedrock beneath the Hudson Falls plant site. These
seeps combined with other locations are a continuing source of PCB inputs to the Hudson and appear to be
contributing approximately 0.2 pounds of PCBs per day (QEA 1999). Other ongoing sources of PCBs to the river
include releases from the contaminated remnant deposits, and releases from the bedrock in the vicinity of the Fort
Edward plant site former outfall.
A Record of Decision (ROD) was issued by EPA on September 25, 1984 to stabilize the remnant deposits upstream of
the former Ft Edward dam through the placement of a soil cap, seeding, bank stabilization and fencing. PCB inputs
from the GE Hudson Falls Plant Site are being addressed under a New York State-lead remedial program. Specifically, a

6
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Recent monitoring (up through spring 2016) indicates that the movement of PCBs out of the river reach containing
both plant sites continues to meet EPA’s goal for upstream source control of 2 ng/l (0.02 ug/l) at Fort Edward.
Upstream source control is an important element of the remedial program and is key for the long-term recovery of the
river.
In February 2002, EPA issued a ROD calling for targeted environmental dredging in portions of the Upper Hudson
River between Fort Edward and Troy, NY (EPA 2002). The first phase of this dredging project occurred in 2009, while
the second phase of dredging began in 2011 and ended in the fall of 2015. Over the six seasons of dredging,
approximately 2.75 million cubic yards of contaminated sediment containing about 310,000 pounds of PCBs were
removed from the river bottom (EPA 2015).

1.5 Applicable Water Quality Criteria
A number of PCB water quality guidelines, standards, and criteria are applicable to the Hudson River. The DOI NRDA
regulations (43 C.F.R. § 11.10 et seq.) state that Trustees shall use the most stringent criteria to determine injury to
surface water. Therefore, this report does not address the most permissive values.
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The former outfall area at the GE Fort Edward Plant Site is also being addressed under a New York State-lead remedial
program. A ROD was executed and issued on March 23, 2015 (NYSDEC 2015). GE is currently implementing the
selected remedy, consisting of manual PCB oil recovery from bedrock wells, with routine surface water sampling and
annual groundwater and biota monitoring. Surface water samples collected near shore in the vicinity of the former
outfall (which is about 1 mile downstream of the Hudson Falls site, on the same bank of the river) are now often nondetect for total PCBs, with detection limits of less than 10 ng/l (0.01 ug/l).

HUDSON RIVER

Record of Decision (ROD) was executed and released on March 15, 2004 (NYSDEC 2004). Under this ROD, GE has
constructed an underground well system to intercept and collect the remaining PCBs in the bedrock at the plant site to
prevent future migration to the river. This system is known as the Tunnel Drain Collection System (TDCS) (NYSDEC
2004).

This report specifically considers the following criteria:
•

National water quality criteria developed by EPA pursuant to § 304(a)(1) et seq. of the Clean Water Act; and

•

State of New York drinking water standards, water quality standards and guidance criteria for the protection of
humans and wildlife.

As shown in Table 1, PCB water quality standards and guidance criteria have evolved over the past 25 years. In general,
the earlier standards and criteria were intended to protect both humans and aquatic organisms. For example, the earliest
PCB water quality criterion (0.001 µg/l, issued by EPA in 1976) 9 was designed to protect both human health and aquatic
organisms.

9

A PCB concentration of one microgram per liter (1 µg/l) means that there is one microgram (0.000001 gram) of PCBs per liter of water.
Because a liter of water weighs 1000 grams, another way to express the concentration 1 µg/l is as 1 ppb, or one part per billion. EPA’s 0.001
µg/l criterion can, therefore, also be written as 0.001 ppb.
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Table 1. Summary of Applicable PCB Water Quality Standards and Guidance Criteria

Standard (applicability)
Freshwater and Marine
Aquatic Life and Consumers
Thereof
(all surface waters)

Human Health
(all surface water)

Aquatic Life
(freshwater)
Aquatic Life
(saltwater)

Piscivorous Wildlife
(Earlier NYS standard: all surface water not Class I
Later NYS standard: all surface
water)

Threshold
(in µg/l, or parts
per billion)

Effective Datesb

0.001 µg/l
Guidance Criterion

7/26/76 - present

0.000079 µg/l
Guidance Criterion

11/28/80 - 2/4/93

0.000044 µg/l
Guidance Criterion (see
Note a)

2/5/93 - 12/18/98

0.00017 µg/l
Guidance Criterion

12/19/98 - 11/02 d

0.000064 µg/l
Guidance Criterion

11/02 d - present

0.014 µg/l
Criterion Continuous
Concentration
(see Note a)
0.030 µg/l
Criterion Continuous
Concentration
(see Note a)
0.001 µg/l
(all freshwater and
saltwater not class I)
Guidance Criterion

0.001 µg/l (saltwater)
Guidance Criterion

0.001 µg/l
Regulatory Standard
0.00012 µg/l
Regulatory Standard
Human—Sources of
Drinking Water
(Class A, A-S, AA, and AA-S
waters)

8

11/28/80 - present

8/8/83 – 8/1/85

7/24/85 – 3/11/98

8/2/85 - 3/11/98
3/12/98 - present

0.0095µg/l
Guidance Criterion

1/23/84 - 8/1/85

0.01 µg/l
Regulatory Standard

8/2/85 - 3/12/98

Authorities
41 FR 32947 (August 6, 1976)
U.S. Environmental Protection Agency.
Quality Criteria for Water (“Red Book”).
EPA 440/9-76-023, PB 263 943 July,
1976.
45 FR 79318 (November 28, 1980)
U.S. Environmental Protection Agency.
Ambient Water Quality Criteria for
Polychlorinated Biphenyls. Office of
Water Regulations and Standards. EPA
440/5-80- 068. October, 1980.
57 FR 60848 (December 22, 1992)
(effective date 2/5/93)
63 FR 68354 (December 19, 1998)
U.S. Environmental Protection Agency.
National Recommended Water Quality
Criteria - Correction. Office of Water.
EPA 822-Z-99-001. April, 1999.
U.S. Environmental Protection Agency.
National Recommended Water Quality
Criteria: 2002. Office of Water. EPA822-R-02-047. November, 2002.
45 FR 79318 (November 28, 1980)
U.S. Environmental Protection Agency.
Ambient Water Quality Criteria for
Polychlorinated Biphenyls. Office of
Water Regulations and Standards. EPA
440/5-80-068. November, 1980.
NYSDEC Division of Water. Policy and
Delegation Memo (83-W-38), Ambient
Water Quality Criteria. Dr. Robert Collin.
August 8, 1983.
NYSDEC Division of Fish and Wildlife.
Fact Sheet: Polychlorinated Biphenyls,
PCBs. Surface Water Quality Standard
Documentation. July 26, 1984.
NYSDEC Division of Water. Technical
and Operation Guidance Services (85W-38), Ambient Water Quality
Standards and Guidance Values. John
Zambrano. July 24, 1985.
6 NYCRR § 701, App. 31 (until 8/91);
6 NYCRR § 703.5 (from 8/91 to 3/11/98)
6 NYCRR § 703.5
NYSDEC Division of Water, Technical,
and Operation Guidance Services (84W-38) Ambient Water Quality Criteria.
Dr. Robert Collin. January 23, 1984.
6 NYCRR § 701, App. 31 (until 8/91);
6 NYCRR § 703.5 (from 8/91 to 3/12/98)
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Threshold
0.09 µg/l
Regulatory Standard

0.0000006 µg/l
Guidance Criterion
Human-Fish
Consumption
(all surface water)

0.000001 µg/l
Regulatory Standard

Notes:
a.
b.
c.

d.

Effective Datesb
3/12/98 - present

11/15/91 - 3/11/98

3/12/98 - present

Authorities
6 NYCRR § 703.5
New York State Human Health Fact Sheet
- Ambient Water Quality Value
Based on Human Consumption of
Fish and Shellfish. Polychlorinated
Biphenyls, PCBs. November 15,
1991 and March 31, 1993.
NYSDEC Division of Water.
Technical and Operation Guidance
Services (1.1.1.) Ambient Water
Quality Standards and Guidance
Values. John Zambrano. November
15, 1991
6 NYCRR § 703.5

This criterion is for application to measurements of individual Aroclors (e.g., Aroclor 1242) rather than to total PCBs.
Generally, the effective period for a guidance criterion begins when the criterion is available. The effective period for a
regulatory standard begins when the regulation becomes effective.
Although the term “criteria” is at times used in this document to include both guidance criteria and water quality
standards, formally, these terms have different meanings. In particular, water quality criteria are “concentrations of
water constituents necessary to protect organisms in water, the aquatic ecosystem, and water uses. Such criteria
possess no inherent regulatory association” (43 FR 32947, August 6, 1976). Water quality standards “are regulations
that include designated uses and water quality criteria to protect those uses” (EPA 2017a). Standards “form a legal
basis for controlling pollution entering the waters of the United States from a variety of sources (e.g., industrial
facilities, wastewater treatment plants, and storm sewers)” (EPA2017b). New York State similarly defines standards as
“such measures of purity or quality for any waters in relation to their reasonable and necessary use as may be
established by the department pursuant to section 17-0301 of the Environmental Conservation Law” (6 CRR-NY
700.1(1)(a)(61), as of December 31, 2016).
The exact day in November 2002 when this standard came into effect is unclear.
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(in µg/l, or parts
per billion)

HUDSON RIVER

Standard (applicability)

As scientific understanding of PCBs grew and the ability to measure them improved, EPA and NYSDEC established
PCB standards designed to protect more specific classes of organisms or uses. For example, in 1980 EPA issued
additional water quality criteria for PCBs. 10 These standards were intended to protect aquatic life in freshwater (0.014
µg/l) and in saltwater (0.030 µg/l) habitats. In addition, one New York regulatory standard, set forth at 6 NYCRR §
703.5, is designed to protect wildlife that consume fish, while another is intended to protect human consumers of fish.
Both standards apply to the entire length of the river. Other state standards are applicable to only freshwater portions, to
only saltwater portions, or to areas designated as sources of drinking water supplies. Altogether, as shown in Table 1,
seven current federal and state PCB regulatory standards are applicable to some or all portions of the Hudson River,
each with a specific function and associated protective level.

10

See Table 1 for citations.
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2.1 Surface Water Data Sources
This injury determination relies on PCB surface water concentration data from five sources: the U.S. Geological Survey
(USGS), EPA, NYSDEC, GE, and Dr. Richard Bopp of Rensselaer Polytechnic Institute. The following paragraphs
briefly describe each of these datasets.
USGS
The USGS has collected river discharge (flow) and water quality data at various points along the Upper Hudson River
since 1907. In 1975, the USGS initiated regular monitoring of PCBs in the water column at Waterford and then
expanded its monitoring program to a total of seven stations, all within the Upper Hudson. The USGS collects samples
using a depth-integrating sampler that continuously collects a water sample from a vertical column of water between the
river surface and river bed. This method collects a mixture of water that represents the PCB concentration in the entire
water column.
The resulting dataset includes 2,618 measurements of PCBs and represents a valuable source of information that can be
used to indicate trends in river PCB concentrations for the Hudson River over time. The method detection limit 11 for
the USGS sampling was 0.1 µg/l between 1975 and 1984, and 0.01 µg/l from 1984 to 2001.
DR. RICHARD BOPP
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This section describes existing water quality datasets for the Hudson River and sets forth the procedures used to
combine the datasets for use in this analysis.

HUDSON RIVER

2.0 COMPILATION AND ANALYSIS OF EXISTING DATA

Dr. Richard Bopp et al. collected 28 samples in the Lower Hudson and 11 in the Upper Hudson as part of studies to
“quantify the modes and rates of PCB transport in the Hudson” (Bopp et al. 1985). Forty-five additional samples were
taken below the Battery, above the plant sites, and in other reference locations. The samples were collected between
1977 and 1983.
Bopp’s work represents the first effort in the Hudson River to filter and extract large volume (10-20 liter) samples. As
with the Trace Organics Platform Sampler program discussed below (under NYSDEC), the large-volume sampling
approach allowed much smaller concentrations of PCBs to be detected, relative to other methods in use at the time. For
example, dissolved PCBs were measured at concentrations as low as 0.002 µg/l in Dr. Bopp’s samples, a value that is
much lower than the 0.01 µg/l detection limit reported by USGS.
EPA
As part of EPA’s Reassessment of the Hudson River PCB Superfund Site, EPA collected a total of 126 surface water
samples from 11 river locations in 1993 (EPA 2000a). Of these locations, eight were in the Upper Hudson, and three
were in the Lower Hudson.
EPA collected these water samples using two different techniques, depending on the data’s intended use. One approach
entailed collecting sequential water samples along transects. EPA used these data as “snapshots” of conditions in the
river at a moment in time and used the data in their evaluation of water column PCB levels, congener distributions, and
relationships between dissolved and suspended phases of PCBs. EPA also collected flow-averaged composite water
samples. These samples represent the average concentration of PCBs in water over a 15-day period and as such provide
11

The importance of detection limits and the interpretation of data with respect to detection limits are discussed later in the report.
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a slightly longer-term perspective on PCBs in the river. EPA used these latter measurements to investigate the
transportation of PCBs within the river. EPA’s sampling techniques can detect very low concentrations of PCBs.
More recently, EPA generated a database containing the results for 2,209 Baseline Monitoring Program samples
collected between 2004 and 2007 (i.e., shortly before the commencement of remedial dredging). Samples were collected
at 10 Upper Hudson locations, two Lower Hudson locations, and one station on the Mohawk River at Cohoes. PCBs
were analyzed using a congener-specific modified Green Bay method with detection limits for total PCBs (tPCBs)
ranging from 0.000009 to 0.048 µg/l.
NYSDEC
NYSDEC has developed a type of water sampling equipment, termed the trace organics platform sampler (TOPS, see
Litten 2003). This device can concentrate certain kinds of contaminants from very large samples of water. Coupled with
laboratory methods that eliminate false positive interferences, this technique is capable of detecting very low
concentrations of organochlorines, including PCBs.
The TOPS method entails pumping water through a filter to collect particles and then passes the clarified water through
columns holding a synthetic resin that traps dissolved chemicals. The amount of water passing through the filters is
carefully monitored. Both the filter and the resins are sent to an analytical laboratory where the contaminants are
extracted. The extracts are analyzed using modern PCB analytical techniques, which permit the identification and
quantitation of all 209 PCB congeners. The TOPS sampling program has been used elsewhere in New York State,
notably in the Contaminant Assessment and Reduction Project in the New York/New Jersey harbor
(http://www.dec.ny.gov/chemical/23839.html). Between 1998 and 2001, NYSDEC used the TOPS method to collect a
total of 41 samples from one Upper Hudson location and five Lower Hudson locations (Litten 2003).
GENERAL ELECTRIC
GE has developed a number of databases containing surface water PCB measurements. The first of these contains data
for samples collected from 1989 through 2007. Specifically, in 1989, GE began sampling the water column of the
Hudson River for PCBs. GE sampled at 124 locations, 120 of which are located in the upper river. As of January 2007,
GE had reported a total of 6,738 data points from locations ranging from river mile 70, near Newburgh Bay, to river
mile 200.5, above the GE plants. The sampling results generally include measurements of total PCBs, PCB homologue
distributions (the sum of PCBs that have the same number of chlorine atoms), and other water quality parameters. These
data are quantitated based on Aroclor 12 standards, not individual congener standards. Detection limits between 0.000009
µg/l and 0.025 µg/l have been reported in this GE database.
Both in preparation for and throughout the 2009 and 2011-2015 dredging effort, GE undertook additional water quality
monitoring efforts, through the Baseline Monitoring Program (BMP) and the Remedial Action Monitoring Program.
(RAMP). Depending on program needs, GE employed a variety of sampling techniques, commonly resulting in the
collection of 1- and 8-liter samples. Samples were analyzed for PCBs using modified versions of EPA methods,
including Aroclor-based and congener-specific methods (QEA 2004, Anchor QEA 2009, 2011a). These data sets report
method detection limits between approximately 0.000009 µg/L and 0.59 µg/L for total PCBs in whole water samples.
Table 2 summarizes all the above datasets, which contain a total of 20,174 data points, some of which are non-unique
across data sources. These data points were incorporated into one comprehensive data set to eliminate duplications of
data points and to ensure data validity. See Section 2.2 for details on this methodology.

Aroclor refers to the trade name under which PCBs were sold in North America by the Monsanto Chemical Corporation. A given Aroclor
product is defined by the four-digit number that follows the Aroclor name. The last two digits usually indicate the percent by weight of
chlorine in the mixture. For example, Aroclor 1260 contains 60 percent chlorine. Each Aroclor contains a mixture of congeners.
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Total No. of
Data Pointsa

USGS

2,618 (2,197)

Period of Record
1975-2001

Bopp

45 (33)

1977-1983

EPA

126 (61)

1993

2,209 (454)

2004-2007

41 (38)

1998-2001

6,738 (3,780)

1989-2007

2,121 (560)

2004-2008

67 (51)

2009

GE
(Anchor QEA
2010a)

1,026 (831)

One sample in 2008;
rest from 5/7/2009
to 5/10/2010

GE
(Anchor QEA
2011)

385 (360)

2010

GE
(Anchor QEA
2012)

461 (140)

2011

EPA
(see Note e)
NYSDEC
GE
GE
(QEA 2005-2008,
Anchor QEA
2009a)
GE
(Anchor QEA
2010)

Sites Sampled
7 in upper river
7 in lower river
11 in upper river
28 in lower river
6 in the harbor and
reference areas
8 in upper river
4 in lower river
9 in upper river
2 in lower river
1 in Mohawk River
1 in upper river
5 in lower river
120 in upper river
5 in lower river

Detection Limit
0.1 µg/l (1975 - 1984)
0.01 µg/l (1984 present)

Number of
Non-Detectsa
517 (454)

0.018 µg/l
(see Note b)

0 (0)

0.005 µg/l
(see Note b)

0 (0)

0.0000092 µg/l –
0.048 µg/l
0.006 µg/l
(see Note b)
0.0000092 µg/l –
0.025 µg/l

451 (47)
0 (0)
1,670 (738)
(see Note c)

8 in upper river
2 in lower river
1 in Mohawk River

0.0000092 µg/l –
0.021 µg/l

6 in upper river

0.0011 µg/l –
0.012 µg/l

15 (7)

0.0010 µg/l –
0.034 µg/l

2 (1)

0.001 µg/l –
0.59 µg/l

40 (31)

0.00094 µg/l –
0.40 µg/l

103 (41)

9 in upper river
2 in lower river
1 in Mohawk River
(see Note d)
8 in upper river
2 in lower river
1 in Mohawk River
(see Note d)
5 in upper river
2 in lower river
1 in Mohawk River
(see Note d)
7 in upper river
2 in lower river
(see Note d)
7 in upper river
3 in lower river
(see Note d)
11 in upper river
2 in lower river
(see Note d)

427 (41)
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Data Source

HUDSON RIVER

Table 2 PCB Water Concentration Data Sources

GE
0.00094 µg/l –
(Anchor QEA
1,491 (594)
2012
239 (45)
0.49 µg/l
2013)
GE
0.00094 µg/l –
(Anchor QEA
1,690 (588)
2013
187 (60)
0.15 µg/l
2014)
GE
0.0012 µg/l –
(Anchor QEA
1,156 (466)
2014
26 (21)
0.019 µg/l
2015)
Notes:
a. Numbers in parentheses refer to the total numbers present in the final dataset after filtering and combining records from these sources
–see Section 2.2.
b. The effective detection limit for large-volume sampling programs is determined by the size of the sample taken and thus can vary
considerably from sampling event to sampling event. For this reason, the lowest recorded PCB concentration for the dataset is listed
instead of a detection limit. All samples within the large-volume sampling datasets detected PCBs (i.e., there were no non-detects).
c. At times, GE used more than one PCB analytical method on its samples. In some cases one method produced a nondetect while
another method produced a detectable concentration. This figure is the total number of samples that were non-detects by any method
used.
d. Sample locations presented here are restricted to those from included field sampling programs, as described in section 2.2.
e. Compilation of Baseline Monitoring Program data provided by EPA
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2.2 Data Compilation
This injury determination considers surface water concentrations of samples taken from the main stem of the Hudson
River downstream from the GE plant sites. For purposes of comparison, this report also evaluates samples taken from
the Hudson above the GE plants and from tributaries to the Hudson. In cases in which a sampling location upstream of
the plant sites or in a tributary was not reported, or was listed as river mile 197 (at the plant sites), the actual location was
determined, if possible, by interviewing NYSDEC or USGS personnel, or reviewing relevant documents. Samples for
which the locations were unknown were not used.
Some of the GE datasets required extra processing before use. In particular, not all of GE’s water quality monitoring
programs generated data that are appropriate for surface water injury determination. Although some of GE’s programs
were intended to generally reflect ambient river conditions (and are appropriate for use in this report), other programs
were designed to monitor specific aspects of dredging operations (e.g., processing facility characterization, barge water
measurements, and near-field resuspension measurements), and these datasets are not included in this report. Data from
GE’s field programs were further screened to only retain field samples of the desired matrix (i.e., whole water), to
exclude quality-control samples, to eliminate data that failed validation, and to eliminate duplicates within and between
datasets. Other datasets were also examined to identify all duplicate samples (i.e., those taken at the same time and
location). These generally fell into three categories:
1.

Laboratory duplicates, in which one sample from the field was analyzed twice, using the same analytical method
each time, for quality control purposes;

2.

Duplicates, in which one field sample was analyzed using more than one analytical method, to compare the
result obtained by one method with that obtained by the other(s);

3.

Field replicates, in which more than one sample was collected in the same place and at the same time.

For samples falling into the first category, if the duplicate results were similar enough to one another to meet the
sampling program’s data quality objectives, data from the first analysis were used and the sample result that was
specifically defined as the duplicate was not included. If the duplicate results were so different from each other that they
failed to meet the sampling program’s data quality objectives, the data from both samples were discarded.
In cases in which a sampling program analyzed a single sample using different methods, as described in (2), above, and
differing values were reported, the value reported for the capillary method was used, as this method is the more reliable.
For samples falling into category (3) above, the reported values were averaged.
Some of the samples that EPA collected presented unique issues. In particular, EPA collected some flow-averaged
samples in which the volume sampled was proportional to the water flow on the day the sample was taken. EPA took
these samples approximately every other day over 15-day periods. EPA composited the samples (i.e., mixed them
together) on the sixteenth day. For purposes of this report, a single sampling date in the middle of the period is assigned
to the composite sample. Similarly, some of the NYSDEC samples were collected not at a single location but were
collected from a moving boat along a stretch of the river. In these cases, the midpoint of the range is selected to
approximate the area in which the sample was taken.
Following the preparation of the datasets as described above, all the data were incorporated into a single dataset. In
generating this combined dataset, sampling results that appeared in more than one of the source databases were
identified, and duplicate results were eliminated.

14
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Of the total of 10,153 measurements in the consolidated dataset, 1,486, or 14.6 percent, did not detect PCBs. Programs
using large-volume sampling methods have helped surmount the problem of non-detect measurements. Where
implemented, the large-volume programs have consistently detected PCBs at concentrations in exceedance of relevant
standards: for example, all Hudson River samples collected in the large-volume programs contained PCBs at
concentrations exceeding the EPA 0.001 µg/l guidance criterion. Nevertheless, for purposes of the injury determination
analysis discussed below, this report assumes that all samples that failed to detect PCBs had a PCB concentration of
zero. This approach of using a zero for results reported as non-detect is consistent with the Hudson River NRDA
Analytical Quality Assurance Plan (Hudson River Natural Resource Trustees 2005).

HUDSON RIVER

2.3 Non-Detects
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3.1 Definition of Injury
As noted in section 1.3 of this report, pursuant to CERCLA, DOI has promulgated regulations that define several
categories of injuries to natural resources (43 C.F.R. § 11.10 et seq.). This report addresses one definition of injury that is
applicable to the surface water resources of the Hudson River, i.e., the exceedance of water quality regulatory standards
or guidance criteria. Under this definition, surface water is injured when the following requirements are met:
1.

The concentrations and duration of hazardous substances measured in the surface water are in excess of
applicable water quality regulatory standards or guidance criteria established by § 304(a)(1) et seq. of the Clean
Water Act, or by other Federal or State laws or regulations that establish such criteria;

2.

The surface water met the regulatory standard or guidance criteria before the release of the hazardous
substance;

3.

The surface water is a committed use as a habitat for aquatic life, water supply, or recreation (43 C.F.R. §§
11.62(b)(1)(ii) and (iii)). If surface water is used for more than one of these purposes, the most stringent
applicable criterion is to be used; and

4.

Concentrations of hazardous substances are measured in (a) two water samples from different locations,
separated by a straight-line distance of not less than 100 feet, or (b) in two water samples from the same
location collected at different times (43 C.F.R. § 11.62(b)(2)(i)).
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This section evaluates the available data on PCB concentrations in Hudson River surface water to determine whether
surface water injury exists. The dataset is evaluated both as a whole and using the spatial and temporal groups described
above.

HUDSON RIVER

3.0 INJURY DETERMINATION AND EVALUATION

These four requirements are addressed below in sections 3.2 through 3.4.

3.2 Exceedance of Applicable Water Quality Criteria
To evaluate injury, the measured PCB values from all Hudson River sampling programs were compared to each of the
guidance criteria and regulatory standards set forth in Table 1. Figure 3 shows all measurements of PCBs in Hudson
River surface water; non-detect samples are indicated on separate axes along the bottom of the figure. This figure
demonstrates that, of the 8,667 samples that contained PCBs at detectable concentrations, all exhibited PCB
concentrations that exceed one or more guidance criteria and regulatory standards. Even the lowest concentrations
measured are many orders of magnitude greater than the more stringent standards, such as those for the protection of
piscivorous wildlife or for the protection of human consumers of fish. (Standards are depicted as lines that begin
chronologically at the point in time when they became effective.) The effects of the 1991 Allen Mill event and dredging
operations (2009-2015) on ambient Hudson River tPCB concentrations in surface water are also evident in
Figure 3.
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Figure 3 Hudson River Surface Water PCB Concentrations by Year, All Locations, 1975-2014

Hudson River
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PCB Concentration (µg/l or ppb)

New York 0.01/0.09 ppb regulatory standard to protect sources of
drinking water

EPA 0.001 ppb guidance criterion to protect
humans and wildlife

New York 0.001/0.00012 ppb regulatory standard to protect wildlife that eat fish

Upstream of GE
plant sites and
tributary reference

Notes:
• For clarity, not all relevant
guidance criteria and
regulatory standards are
depicted.
• Some water quality guidance
criteria and regulatory
standards apply to only
certain parts of the river.
Therefore, PCB values that
are numerically higher than a
guidance criterion or
regulatory standard are
exceedances of that standard
only if the sample was taken
from an area to which the
guidance criteria or
regulatory standard was
applicable.

New York 0.000001 ppb regulatory standard to protect human consumers of fish
Non-detects (main stem)
Non-detects (upstream and
tributaries)

Effective Dates

Total #
of
Samples

Number
of NonDetects

Number

Percentc

Freshwater and Marine
Aquatic Life and
Consumers Thereof
(all surface waters)

Threshold (in
µg/1, or parts
per billion)
0.001 µg/l
Guidance Criterion

7/26/76 - present

10,134

1,482

8,651

85.4

11/28/80 - 2/4/93

1,712

216

1,496

87.4

Human Health
(all surface water)

0.000079 µg/l
Guidance Criterion
0.000044 µg/l
Guidance Criterion
0.00017 µg/l
Guidance Criterion
0.000064 µg/l
Guidance Criterion

Standard (applicability)

Aquatic Life
(freshwater)e
Aquatic Life
(saltwater)e

Piscivorous Wildlife
(Earlier standard: all
surface water not Class I.
Later standard: all surface
water.)

Human— Sources of
Drinking Water
(Class A, A-S, AA, and
AA-S waters)
Human-Fish
Consumption
(all surface water)

0.014 µg/l
Guidance Criterion
0.030 µg/l
Guidance Criterion
0.001 µg/l
(all freshwater and
saltwater not class I)
Guidance Criterion
0.001 µg/l
(saltwater)
Guidance Criterion
0.001 µg/l
Regulatory Standard
0.00012 µg/l
Regulatory Standard
0.0095 µ g/l
Guidance Criterion
0.01 µ g/l
Regulatory Standard
0.09 µ g/l
Regulatory Standard
0.0000006 µ g/l
Guidance Criterion
0.000001 µ g/l
Regulatory Standard

2/5/93 - 12/18/98

Exceedancesb

Not calculatedd

12/19/98 - 11/02 f

1,283

443

840

65.5

11/02 f - present

5,022

494

4,528

90.2

11/28/80 to present

Not calculatedd

8/8/83 to 8/1/85

233

15

218

93.6

7/24/85 to 3/11/98

0

n/a

n/a

n/a

8/2/85 - 3/11/98

2,431

315

2,116

87.0

3/12/98 - present

6,565

965

5,600

85.3

1/23/84 - 8/1/85

69

5

64

92.8

8/2/85 - 3/11/98

384

27

307

79.9

3/12/98 - present

1,644

132

518

31.5

11/15/91 - 3/11/98

1,720

234

1,486

86.4

3/12/98 - present

6,565

965

5,600

85.3

INJURY DETERMINATION REPORT—HUDSON RIVER SURFACE WATER RESOURCES

INJURY DETERMINATION REPORT—HUDSON RIVER SURFACE WATER RESOURCES

Table 3 Summary of Exceedances of Applicable PCB Guidance Criteria or Regulatory Standardsa

HUDSON RIVER

Table 3 summarizes the exceedances of the various surface water standards and guidance criteria for samples that
detected PCBs; it also shows the proportions and percentages of samples that exceed applicable water quality standards
and the numbers of non-detects. The Trustees note that even though no PCBs were detected in some samples, it does
not follow that the surface water was in compliance: actual PCB concentrations may in fact have exceeded applicable
standards. As Table 2 above shows, the detection limits of some sampling programs were higher than many of the
applicable water quality standards (listed in Table 1).
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Standard (applicability)

Threshold (in
µg/1, or parts
per billion)

Effective Dates

Total #
of
Samples

Number
of NonDetects

Exceedancesb
Number

Percentc

Notes:
a.

Exceedances are counted when a PCB concentration exceeds the numeric threshold, if: (i) the sample was collected at a part of
the river designated as supporting the stated use for which the threshold was developed, and (ii) the sample was collected during
the timeframe for which the regulatory standard or guidance criterion was in effect. Measured PCB concentrations in samples
taken from other parts of the river or during other timeframes are not considered to be exceedances of the guidance criteria or
regulatory standard.

b.

This analysis assumes that non-detect samples had a PCB concentration of zero.

c.

This is the number of samples with values exceeding a given regulatory standard or guidance criterion expressed as a proportion
of the total number of samples taken when it was in force. In cases where a regulatory standard or criterion only applied to a
specific river segment, the total number of samples includes only those sampled in the specific segment.

d.

The stated guidance criterion is applicable to individual Aroclors rather than total PCBs.

e.

For purposes of this analysis, saltwater is considered to be the area between river miles 0 to 65, inclusive, representing the
approximate extent of the salt front, which varies with season and flows. Freshwater is considered to include the area of the
river upstream of river mile 65.

f.

The exact day in November 2002 when this standard came into effect is unclear. Therefore, for purposes of this table, the
presented information reflects samples collected either through November 30, 2002, or after November 30, 2002, as applicable.

As both
Figure 3 and Table 3 make clear, virtually all Hudson River surface water samples in which PCBs exceeded detection
limits had concentrations in excess of the 0.001 μg/l criterion and were orders of magnitude above the more stringent
standards. All the applicable standards have been exceeded at least once, and most standards were exceeded numerous
times.
Figure 3 also shows available PCB concentration data for samples taken at reference areas (i.e., at sites upstream of the
GE plants or in Hudson River tributaries). While some of these samples exceed relevant PCB water quality criteria and
standards, especially the most stringent standards, many fall below EPA’s 0.001 μg/l criterion. Further, these values are
typically one or two orders of magnitude (10 to 100-fold) lower in concentration than virtually all of the main stem
Hudson River samples in which PCBs were detected. Figure 4 illustrates spatial variability in Hudson River waters. This
figure focuses on the most recent ten-year time period (2005-2014) and graphs PCB concentrations as a function of river
mile.
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Notes:

a. For clarity, not all relevant
New York 0.09 ppb regulatory standard to protect sources of drinking water

PCB Concentration (µg/l or ppb)
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Figure 4 Hudson River Surface Water PCB Concentrations, All Locations, 2005-2014

guidance criteria and standards
are depicted.
b. As indicated in this figure, some
guidance criteria and standards
are applicable to only certain
parts of the river (e.g., the
drinking water standard is only
applicable to certain water
classes, which are located
approximately at RM 162 to 156
and RM 129 to 65).

EPA 0.001 ppb guidance criterion to protect humans and wildlife

New York 0.00012 ppb regulatory standard to protect wildlife that eat fish

New York 0.000001 ppb regulatory standard to protect human consumers of fish

Non-detects
River Mile

INJURY DETERMINATION REPORT—HUDSON RIVER SURFACE WATER RESOURCES

HUDSON RIVER

21

HUDSON RIVER

INJURY DETERMINATION REPORT—HUDSON RIVER SURFACE WATER RESOURCES

3.3 Condition of the River Prior to Release
The second element of injury is that the surface water met the applicable regulatory standards or guidance criteria prior
to the release of the hazardous substance. This condition has also been met. PCBs are man-made chemicals. Therefore,
prior to discharge by GE, PCBs would not have been present in the Hudson River to any substantial degree. 13 Available
data (Figure 2) show that median PCB concentrations in the Hudson River upstream of the GE plant sites are 40-fold
lower than median concentrations in samples taken near Pleasantdale. 14 Further, NYSDEC has previously demonstrated
that non-GE sources of PCBs in the Upper Hudson contributed negligible amounts of PCBs to the river prior to 19757,
and EPA has indicated that the GE plant sites are the single largest contributor of PCBs to the Hudson River8. Although
PCB standards were not put in place until 1976, had the applicable standards been in effect at the time of GE’s PCB
releases, the surface water of the Hudson River between Hudson Falls and the Battery likely would not have complied
with those standards.

3.4 Committed Use Determination
The third element of injury is that the resource be a committed use as a habitat for aquatic life, water supply, or
recreation. According to the DOI regulations, to constitute a committed use, the surface water resources must either be
currently used as a habitat for aquatic life, water supply, or recreation, or must be a planned public use for which a
financial commitment was established prior to the release of hazardous substances (43 C.F.R. § 11.14(h)). The most
stringent criterion or standard applies when surface water has more than one committed use (43 C.F.R. § 11.62(b)(iii)).
The State of New York has established committed uses for all parts of the Hudson River. Table 4 and Figure 5 show the
committed uses for each section. In particular, each river segment has a designated best use as well as other designations
as determined by New York law. For example, two sections of the Hudson below Hudson Falls are designated as
sources of drinking water. All parts of the river are committed uses for fishing, fish propagation and survival, and for
primary and/or secondary contact recreation. This element of the injury definition is, therefore, satisfied.

3.5 Minimum Water Sampling Requirements
The DOI NRDA regulations state that surface water samples used in assessing injuries meet a specific acceptance
criterion: “The acceptance criterion for injury to the surface water resource is the measurement of concentrations of . . .
a hazardous substance in two samples from the resource. The samples must be one of the following types: (A) Two
water samples from different locations, separated by a straight-line distance of not less than 100 feet; . . . or (D) Two
water samples from the same location collected at different times” (43 C.F.R. § 11.62(b)(2)(i)).
The water quality data compiled for the injury determination include numerous stations throughout the Hudson River
assessment area. Many of these stations have been sampled repeatedly, during different seasons and over many years.
The data used to assess injury are therefore sufficient to meet this requirement for establishing injury.

The quantitative determination of baseline conditions (i.e., the conditions that would have existed in the Hudson but for GE’s PCB releases)
is part of the next NRDA phase, injury quantification (43 C.F.R. § 11.72). When historical data is not available, control or reference areas
should be used to determine baseline conditions. The Trustees anticipate addressing the issue of baseline services in more detail as NRDA
efforts progress.

13

Between 2001 and 2007 GE took an additional 31 samples on the Mohawk at Cohoes. In 28 of these, no PCBs were measured above
detection limits, which ranged from 0.004 µg/l to 0.010 µg/l. Only three samples detected PCBs; concentrations in these samples ranged from
0.012 to 0.026 µg/l and averaged 0.017 µg/l. Pleasantdale is located approximately 40 miles downstream from the GE plant sites.

14
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Location Description

New York State
Water Quality Class
(water type)

0 to 14.5

Battery to New York County/
Bronx County border

Class I
(saline surface water)

14.5 to 47

New York County/Bronx
County border to Bear
Mountain Bridge

Class SB
(saline surface water)

47 to 65

Bear Mountain Bridge to Chelsea
Station 4

Class B
(fresh surface water)

65 to 129.2

Chelsea Station 4 to
Houghtaling Island at light 72

Class A
(fresh surface water)

129.2 to 156

Houghtaling Island at light 72
to confluence with Mohawk
River

Class C
(fresh surface water)

156 to 162

Confluence with Mohawk
River to Lock 2 Dam

Class A
(fresh surface water)

162 to 165

Lock 2 Dam to Lock 3 Dam

Class C
(fresh surface water)

165 to 182.2

Lock 3 Dam to confluence
with Battenkill

Class B
(fresh surface water)

182.2 to 197

Confluence with Battenkill to
end of National Priorities List
site

Class C
(fresh surface water)

Committed Usesa
Secondary contact recreation
Fishing
Fish propagation and survival
(6 NYCRR § 701.13 et seq.)
Primary and secondary contact recreation
Fishing
Fish propagation and survival
(6 NYCRR § 701.11 et seq.)
Primary and secondary contact recreation
Fishing
Fish propagation and survival
(6 NYCRR § 701.7 et seq.)
Water supply for drinking, culinary or
food processing
Primary and secondary contact recreation
Fishing
Fish propagation and survival
(6 NYCRR § 701.6 et seq.)
Fishing
Fish propagation and survival
Primary and secondary contact recreation
(although factors other than water quality
may limit the use for these purposes)
(6 NYCRR § 701.8 et seq.)
Water supply for drinking, culinary or
food processing
Primary and secondary contact recreation
Fishing
Fish propagation and survival
(6 NYCRR § 701.6 et seq.)
Fishing
Fish propagation and survival
Primary and secondary contact recreation
(although factors other than water quality
may limit the use for these purposes)
(6 NYCRR § 701.8 et seq.)
Primary and secondary contact recreation
Fishing
Fish propagation and survival
(6 NYCRR § 701.7 et seq.)
Fishing
Fish propagation and survival
Primary and secondary contact recreation
(although factors other than water quality
may limit the use for these purposes)
(6 NYCRR § 701.8 et seq.)
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River Mile
Range

HUDSON RIVER

Table 4 Hudson River Committed Uses

Notes:
a. The designated “best use(s)” for each water class are indicated in boldface. Waters of a given class must also be suitable for
the other listed purposes.
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Figure 5 Hudson River Water Classes

Note: Horizontal lines indicate 10-river mile (RM) markings, starting at RM 0 in the Battery. See
Table 4- Hudson River Committed Uses for details on classes and designated uses of surface water.
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The information presented in this report demonstrates that the surface water of the Hudson River from Hudson Falls to
the Battery in Manhattan is an injured resource. All elements of this definition have been met. In particular:
•

Since the 1970s, when PCB measurements in the Hudson River began, PCB concentrations in all parts of the river
below Hudson Falls have routinely exceeded federal and state water quality criteria and standards developed for
protection of aquatic life, piscivorous wildlife, and for human consumers of fish;

•

Prior to the release of PCBs into the river, the river would have been in compliance with applicable PCB water
quality standards had these standards been in place at the time;

•

All parts of the Hudson River have at least one committed use as a habitat for aquatic life, water supply, and/or
recreation; and

•

The most recent water quality data, EPA’s Record of Decision for the Hudson River (EPA 2002) and the data
collected under the Hudson River Baseline Monitoring Program and Remedial Action Monitoring Program
demonstrate that existing injuries to the surface water of the Hudson River will continue into the future.

This report fulfills the requirements for surface water injury determination, as set forth in the DOI NRDA regulations
(43 C.F.R. §§ 11.61 and 11.62). Subsequent reports will address other NRDA requirements, such as pathway
determination (43 C.F.R. § 11.63), injury quantification (43 C.F.R. § 11.70 et seq.), and damage determination (43 C.F.R.
§ 11.80 et seq.).
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SUMMARY OF DETERMINATION OF INJURY TO HUDSON RIVER SURFACE WATER
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4.0
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