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1.0 INTRODUCTION
1.1 Background

The U.S. Enviropmental Protecﬁon Agency (EPA) has requested TRC Environmental
Corporation (TRC - formerly Alliance Technologies Corporation), under EPA Contract
No. 68-W9-0003 (TES-6), Work Assignment No. 002130, to provide technical support
to the Niagara Frontier Programs Section in compiling information on sources of toxic
loadings to the U.S. portion of the Eastern Great Lakes Basin and avenues for
reducing the identified inputs. As shown on Figures 1.1.1 and 1.1.2, the Eastern Great
Lakes Basin is comprised of the eastern portion of Lake Erie, the Buffalo and Niagara
Rivers and their tributaries, Lake Ontario, and part of the St. Lawrence River.

EPA, the New York State Department of Environmental Conservation (NYSDEC), the
Ontario Ministry of the Environment and Energy (MOE), and Environment Canada
(EC) are working together to reduce the level of toxics in the Great Lekes Basin,
These agencies, known as the Four Parties, have been focusing on activities to reduce
the toxic chemical loadings to these waterbodies from known sources in the Basin. To
identify additional opportunities for toxics reduction and elimination, they have agreed
to develop a chemical-specific database consisting of information about the loadings,
pathways, and opportunities for reduction. This report represents an EPA effort
towards this goal,

Eighteen persistent toxic chemicals have been targeted for reductions under either the
Lake Ontario or the Niagara River Toxic Management Plan (NRTMP): arsenic,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flucranthene,
chlordane, chrysene, DDT and metabolites (DDE, DDD), dieldrin, dioxin (2,3,7,8-
TCDD), hexachlorobenzene, lead, mercury, mirex, octachlorostyrene, PCBs,
tetrachloroethylene, and toxaphene.

L93-839.1x 1
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For this project TRC reviewed, compiled, and analyzed information obtained for each
of the above 18 target chemicals of concern. TRC assessed and summarized the
chemical, physical, and biological nature of the 18 chemicals and their historical uses
and controls. TRC identified sources of contamination and quantified loadings for
those media for which estimates exist. Based on this information regarding the
contaminants and their likely sources, TRC identified some intervention proposals
(including waste minimization, pollution prevention and remediation technologies) for

the chemicals and pathways evaluated.

TRC submitted to the EPA Work Assignment Manager (WAM), Elizabeth Lonoff,
weekly status reports during the approximately two months of data compilation and
analysis under this Work Assignment. The contents of these reports were discussed
during weekly telephone calls between TRC and the EPA WAM. A cumulative status
report is included in Appendix F of this report.

This Final Report summarizes the work performed by TRC under this Work
Assignment. The contents of the report were previously outlined and discussed in the
Interim Status and Draft Final Reports submitted to EPA on July 29, 1993 and
September 3, 1993, respectively.

1.2 Organization of Final Report

Section 1.0 of this Final Report presents a genera! preface to the report. Section 2.0
provides a brief introduction to the U.S. Eastern Great Lakes Basin, the 'subject area of
this project. The introduction includes a description of the area geography, historical
and current land use, and a brief-overview of the extent of environmental quality

degradation.

L93-839.txt 4

RECYCLED PAPER ENFORCEMENT CONFIDENTIAL TR‘ ‘



Section 3.0 briefly describes the development of chemical profiles for each of the 18
target chemicals. These profiles, included in Appendix A, describe the chemical,

biological, and physical nature and historical uses and controls of each chemical.

Section 4.0 provides a discussion and quantification of the data obtained regarding
sources and their respective loadings. Sources discussed include municipal and
industrial discharges, spills, hazardous waste sites, sediments, surface water runoff and

atmospheric deposition. Data gaps and limitations of the information obtained are also

discussed.

Section 5.0 discusses general intervention proposals including waste minimization,

pollution prevention, and remediation technologies for each chemical and for various

sources identified.

The chemical profiles discussed in Section 3.0 are included in Appendix A.
Appendices B, C and D present contaminant loadings information pertaining to
industrial and municipal discharges, spills, and hazardous waste sites, respectively. A
sample of an organization chart utilized in EPA Region I's Stabilization Collaboration
Initiative (SCI) is presented in Appendix E. A cumulative status report which
summarizes work performed under this Work Assignment is included in Appendix F.
Appendix G contains a map of Lake Ontario Basin and major sub-basins from the
Lake Ontario Toxics Management Plan, provided by EPA.

L93-839.1xt 5
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2.0

2.1

U.S. EASTERN GREAT LAKES BASIN OVERVIEW

Information contained in Subsections 2.1 and 2.2 was obtained from a draft document
produced by EPA’s Great Lakes National Program Office and entitled "Great Lakes
Basin Risk Characterization Study." '

Geographic Description

The geographic area addressed under this Work Assignment is being called the U.S.
Eastern Great Lakes Basin for the purposes of this report. This area is comprised of
the Buffalo River and the U.S. side of the eastern portion of Lake Erie, the Niagara
River, Lake Ontario, and a portion of the Saint Lawrence River. The U.S. side of the
Eastern Great Lakes Basin is located entirely in New York State and includes the
metropolitan areas of Buffalo, Rochester, and Syracuse. The Basin includes 32
counties, 561 miles of shoreline, and a population of 4.38 million people (based on
U.S. Bureau of the Census county population estimates for 1988). The Basin contains
14.5 percent of the population of the entire Great Lakes Basin which includes all of
the Great Lakes and has a population density of 180.74 people per square mile.

Six major drainage basins are located within the Eastern Great Lakes Basin and

include the following:

. The Lake Erie-Niagara River drainage basin, which drains 2,300 square
miles of eastern New York and includes the metropolitan areas of
Buffalo and Niagara Falls.

. The Lake Ontario drainage basin, which drains approximately 2,450
square miles and includes the Syracuse and portions of the Rochester
metropolitan areas.

) The Genesee River Basin, which drains into Lake Ontario and contains
portions of the Rochester metropolitan area.

L93-839.1xt 6
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. The Seneca-Oneida-Oswego drainage basin, which drains 5,120 square
miles in central New York and includes 200 square miles of inland
lakes.

. The Black River Basin, which drains 1,900 square miles and is heavily
forested and sparsely populated.

. The St. Lawrence River Basin, which drains 5,540 square miles of
forested land and is sparsely populated.

A diagram of the Lake Ontario Basin and major sub-basins in the study area is

provided in Appendix G.
2.2 Land Use/Contaminant History

The U.S. Eastern Great Lakes Basin is largely rural; the primary land uses are forestry
and agriculture. Land use and contaminant history for each of the six major drainage

basins are briefly summarized below:

g The Lake Erie-Niagara River drainage basin contains the largest
concentration of heavy industry in the state. However, over 50 percent
of this basin consists of agricultural land.

. The Lake Ontario drainage basin also contains metropolitan areas. Over
3,560 square miles of Lake Ontario are moderately impaired by
contaminated sediments.

. The Genesee River Basin contains primarily rural and agricultural land.
Sixty-five stream miles and 670 acres of inland lakes are stressed,
threatened, or environmentally impaired.

. Land in the Seneca-Oneida-Oswego drainage basin is primarily used for
agriculture, followed by woodlands.

. The Black River Basin is heavily forested and sparsely populated. Acid
rain is regarded as the predominant cause of impairment with over
5,000 acres of lakes severely impacted.

. The St. Lawrence River Basin is also heavily forested and sparsely
populated; acid rain is regarded as severely impairing 160 inland lakes.

L93-839.txt 7
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3.0

4.0

CHEMICAL PROFILES

Chemical-specific profiles for each of the 18 target chemicals are presented in
Appendix A of this report. The profiles present each chemical’s chemical, physical, -
and biological properties and historical uses and controls. The chemical properties
researched and discussed in each profile include volatilization rate, bioaccumulation
rate, and partitioning coefficients. The profiles summarize toxicity to human and
ecological receptors and the fate and transport of the chemical through the
environment. The historical use(s) and production of each target chemical, the types
of industries that produce or utilize the chemical, and regulatory and engineering

controls governing the discharge of the chemical are also presented.

The EPA’s Integrated Risk Information System (IRIS), and the Hazardous Substance
Data Bank were among the major sources used to develop these profiles. References

are included at the end of each chemical profile.
IDENTIFICATION OF SOURCES AND QUANTIFICATION OF LOADINGS

TRC identified both point and non-point sources that discharge the 18 chemicals of
concern. Point source discharges are those discharges that can be specifically linked
to a point of release. Water point sources include National Pollutant Discharge
Elimination System (NPDES) discharges, stormwater sewers, or combined sewer
overflows. Air point sources include releases from stacks, vents, ducts, or other
confined air streams; storage tank emissions are also considered point sources.
Examples of non-point sources include fugitive leaks from equipment or evaporative
losses from surface impoundments. Non-point sources are generally sources with no

definitive point of discharge (e.g., hazardous waste sites).

1.93-839.1xt 8
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The sources identified during this project include industrial and municipal discharges,
spills, hazardous waste sites, sediments, surface water runoff and atmospheric
deposition. Each of these source categories is discussed separately in the following

subsections.
4.1 Industrial and Municipal Discharges
4.1.1 Methodology

TRC obtained information on industrial and municipal discharges to water and air

from the following databases:

. The Toxic Release Inventory (TRI);
. The Permit Compliance System (PCS); and
. AIRCHIEF.

The TRI database retrieval provided a listing of facilities which released arsenic,
chlordane, hexachlorobenzene, lead, mercury, PCBs, tetrachloroethylene, and
toxaphene in excess of threshold reporting levels to water or air during calendar year
1991. This is the most recent year for which data are available. The list identified a
total of 27 facilities within the 32 Eastern Great Lakes Basin Counties.

The air emissions identified in TRI are for point and non-point (fugitive) emissions.
Although atmospheric deposition of air emissions from facilities within the Eastern
Great Lakes Basin may occur outside the basin, it was considered necessary to include
all known emissions, even though their precise point of deposition is unknown.
Similarly, air emission sources outside the Eastern Great Lakes Basin are undoubtedly
responsible for atmospheric deposition within the basin. Air pollution is therefore
considered under two separate subsections of Section 4.0 (4.1, Industrial and
Municipal Discharges and 4.6, Atmospheric Deposition). Identified sources of

L93-839.txt 9
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emissions are discussed in this section as their sources may be controlled, reduced or
even eliminated through the use of alternative chemicals or treatment technologies.
Atmospheric deposition from indeterminate sources is discussed in Section 4.6 in

general terms, with limited information about typical sources and some loadings data.

The PCS database includes all industrial and municipal facilities permitted under the
National Pollutant Discharge Elimination System (NPDES), including electric utilities
and metal finishing, pulp and paper processing, chemical production, and iron and
stee! production facilities'. Municipal point source discharges include discharges from
public-owned treatment works (POTWs) and privately-owned wastewater treatment
facilities that manage domestic waste. TRC reviewed and evaluated the data for
NPDES discharges for the U.S. Eastern Great Lakes Basin for New York State fiscal
years (April 1 to March 31) 1991/92 and 1992/93.

The PCS data were received by TRC from EPA in the form of average daily loadings
for each chemical for the portion of each calendar year comprising the New York
State fiscal year (i.e., nine months in 1992 and three months in 1993 for the 1992/93
fiscal year). TRC assumed that facilities discharged for the full number of months in
each partial calendar year within the fiscal year. TRC then calculated a weighted
average of the daily loadings to obtain a mean daily loading for a fiscal year.
Multiplying this mean daily loading by 365 days gave an estimated total loading for
the fiscal year.

TRC obtained a listing of municipal solid waste (MSW) incinerators from AIRCHIEF
from a contact at the EPA library. Wastewater treatment plants thought to be using
sewage sludge incinerators and conventional municipal waste incinerators were
included in this listing. TRC also obtained a listing of hazardous waste incinerators in
the U.S. Eastern Great Lakes Basin and a separate list of sewage sludge incinerators in

'Great Lakes Basin Risk Characterization Study (GLBRCS). Great Lakes National Program Office. Page I-1.
L93-839.txt 10
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New York State. Information obtained from these lists is summarized in Tables B-4-1
and B-4-2 in Appendix B. None of these listings, however, included any information

on loadings or discharges.

TRC also reviewed and obtained information on industrial and municipal discharges

from several other documents:

. “Lake Ontario Toxics Management Plan: 1991 Update,” prepared by
Lake Ontario Secretariat, September 11, 1991.

. "Buffalo River Remedial Action Plan", NYSDEC, November 1989.

. "Draft Niagara River Remedial Action Plan", Vols I and Il NYSDEC.
March 1993. '

. "Oswego River Remedial Action Plan 1992 Update", NYSDEC Division

of Water, June 1992,

. "Rochester Embayment Remedial Action Plan," Stage I, edited by
Monroe County Department of Planning and Development, June 1993,

. "Information Summary, Area of Concern, Buffalo River, NY." U.S.
Army Waterways Experiment Station, Army Corps of Engineers,
Miscellaneous Paper, EL-91-9, March 1991, Final Report.

. “1989-1990 Toxic Substance Discharges from Point Sources to the
Niagara River,” NYSDEC, August 1991.

. "Great Lakes Basin Risk Characterization Study" (GLBRCS), Great
Lakes National Program Office, undated.

The Remedial Action Plans (RAPs) and other documents provided information on
industrial facilities that discharge the 18 chemicals of concern and also identified total
contaminant discharge figures which may or may not include any of the 18 target
chemicals. The information varied from specific loadings to maximum allowable

loadings and sometimes included discharge concentrations.

L93-839.txt 1}
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The Lake Ontario Toxic Management Plan (LOTMP) also provided information on
sources of loadings. The LOTMP identifies the location of facilities that discharge
into the basin, but does not provide information about loadings or chemicals
discharged. Facilities identified on the LOTMP maps for which TRC has obtained
loadings information are included in Appendix B of this Final Report in Tables B-1 or
B-2. Facilities for which no reported loadings of any of the 18 toxic chemicals were

identified have not been included in this Final Report.

TRC obtained literature and contacted personnel familiar with the 33/50 Program.
This program is based on a voluntary commitment by a corporation to reduce the
“generation of 17 high-priority industrial toxic wastes by 50 percent by 1995, with an
interim goal of a 33 percent reduction by 1992".2 Of the 17 chemicals in the 33/50
Program, only lead, mercury and tetrachloroethylene are among the 18 chemicals of
concern for this project. The 33/50 Program is clearly of benefit to environmental
control in the region and is a useful means of encouraging industries to become more
environmentally responsible. The program "aims to demonstrate that voluntary
reduction programs can augment the Agency’s traditional regulatory approach by

achieving targeted reductions more quickly than would regulations alone."?

TRC has identified a NYSDEC database of air emissions within New York State;

however, TRC did not receive this information in time for inclusion in this report.

All industrial facilities identified and their respective loadings are tabulated in
Appendix B, Table B-1. Table B-2 presents the municipal discharges. Table B-3
presents a list of Standard Industry Classification (SIC) codes for the industrial and
municipal discharges. The locations of the identified incinerators within the Eastern
Great Lakes Basin are presented in Tables B-4-1 and B-4-2.

’EPA’s 33/50 Program, Second Progress Report. Office of Pollution Prevention and Toxics. Feb. 1992. Page 1.
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4.1.2 Sources and Loadings

In order to evaluate the annual loadings of the 18 chemicals of concern, TRC
identified the years for which the most recent and comprehensive data were available.
For water effluent discharges the most recent data obtained are for New York State
fiscal year 1992/93, obtained from PCS. For air emissions, the most recent data
obtained are for calendar year 1991, obtained from TRI. TRC summed all loadings to
water and air for these periods from the facilities identified in Appendix B, Tables B-1
and B-2. Water effluent discharge data were also included for New York State fiscal
year 1991/92. In general, water discharges were either fairly similar for the two
periods or showed a marked decrease from the 1991/92 amount to the 1992/93
amount. The greatest decrease was in the municipal point source dischargc of
mercury, which decreased from an estimated 1231.5 kg in 1991/92 to0 53.6 kg in
1992/93 (PCS). It should be noted that there are significant limitations associated with
the available PCS data; these limitations are discussed in Section 4.1.3.

A summary of the total loadings for each of the 18 chemicals of concern is presented
in Table 4.1.1. This table also includes spills data from industrial sources, discussed
in Section 4.2 of this report. Total loadings (excluding spills) were calculated as the
sum of all industrial and municipal water loadings from the 1992/93 New York State
fiscal year plus the air loadings from calendar year 1991. Tetrachloroethylene (PCE)
was identified as having the largest loading of 120.531.5 kilograms (kg) annually to
the U.S. Eastern Great Lakes Basin, with lead (11,119.9 kg) and arsenic (1,340.5 kg)
also currently having large loadings. As would be expected with the chemicals banned
from current use, the pesticides and PCBs appear to have minimal loadings from

industrial and municipal discharges.
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TABLE 4.1.1 DISTRIBUTION OF LOADINGS FROM INDUSTRIAL,
MUNICIPAL AND IDENTIFIED SPILL SOURCES
Municipal Splils (kg
Discharges (kg) | or liters) Total
(average (excluding spills)
Industrial Discharges (kg) per kg
yeu)..
Water Air point and (1992/93 fiscal
Target (point sources) non-point sources Water year and 1991
Chemicals (199293 and (1991 calendar {(point sources) calendar year)
1991/92 New year) (1992/93 New
York State fiscal York State
years) fiscal year)
Arsenic B16.5 (438.1)* 524 (696) 23.7 liters 1,340.5
Benzo(a)anth. 0.07 (6.7) 0.07
Benzo(a)pyr. 31 (30) 31
Benzo(b)fluor. 10 (16) 10 i
Benzo(k)fluor. 0.07 0.07
g |
Chlordane
Chrysene 0.07 (6.7) 0.07 I
DDT and
metabolites
Dieldrin 0.04 0.04 i
Dioxin
Hexachloro- (24.9) i
benzene
u Lead 2,500 (2,808.3) 24307 6,189 (5,999.3) 11,1199
“ Mercury 346 (30.7) 53.6 (1231.5) 186 kg 882
Mirex 04 (0.5) 04
Octochloro-
styrene
PCB:s (total) (7.8) (4.6) 3.839.1
liters
" PCE 270 (213.1) 119,367.5 894 (1181.6) 136.4 kg 120,531.5
Toxaphene

* Numbers in parentheses are loadings for 1991/92 New York State fiscal year.

** Spills are reported as volumes spilled; these data do not necessarily represent loadings to the environment

(see Section 4.2.3).
Sources: PCS, TRI, and ERNS databases.
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Ninety-nine percent of the PCE discharges from industrial and municipal sources
identified in the PCS and TRI databases are in the form of air emissions. Twenty-two
percent of the lead discharges identified in these databases are in the form of air
emissions. It should be clarified that these percentages do not necessarily represent
loadings from air sources to the U.S. Eastern Great Lakes Basin. Factors governing
the dispersion of air contaminants will determine the actual deposition of these
contaminants in the U.S. Eastern Great Lakes Basin. Point sources of air emissions
located outside of the basin and nbn-point sources such as vehicular traffic may also
contribute to total loadings to the basin.

TRC utilized the databases discussed above to obtain information on loadings from
individual facilities. However, other documents reviewed provided general loading
information. In particular, the Great Lakes Basin Risk Characterization Study reports
information from the International Joint Commission (IJC) Municipal Pretreatment
Task Force. The information is applicable to all the Great Lakes, and is useful in

developing an overview for the Eastern Great Lakes in particular.

As of 1985, the predominant toxic substances being discharged to the Great
Lakes from municipal point sources included zinc, lead, chromium, copper,
nickel and cyanide. In addition the LJC reports that greater than 50 tons
(metric)/year of several organic compounds were discharged in 1985, including
phenol, ethylbenzene, tetrachloroethane, and tetrachloroethylene. Furthermore,
although the LJC estimates that less than one ton of PCBs is discharged from
municipal point sources per year, this substance poses a substantially greater
risk than other compounds. Therefore, PCB discharges may often pose a
greater risk than larger volume discharges of other toxic substances.?

According to the Great Lakes Basin Risk Characterization Study, the 1990 annual flow
to Lake Ontario from municipal point sources was 59,248 million gallons.*

’GLBRCS. Page ITI-24,
‘GLBRCS. Page I0I-26.
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4.1.3 Data Gaps and Limitations

TRC has presented the loadings information from the most recent data obtained; that
is, 1992/93 and 1991/92 fiscal years for water effluent loadings (PCS) and 1991

calendar year for air emissions (TRI).

At the time of the Draft Final Report submittal, TRC had conducted a preliminary
review of all the data provided by the PCS computer program printout. One facility,
the Ginna Nuclear Power Plant in Wayne County, appeared to be responsible for a
significant percentage of the total water discharge loadings of arsenic, lead, and
mercury to the entire U.S. Eastern Great Lakes Basin. The data were presented in the
Draft Final Report with the caveat that "further information is required to determine
the precise source of the contaminants." Since the Draft Final Report was submitted,
TRC has investigated this facility’s apparent discharges in further detail. TRC
obtained a copy of the facility’s NPDES permit for the period 7/1/92 to 7/1/97 and
also contacted several EPA and NYSDEC representatives familiar with the facility and
with the PCS computer program. It became apparent that the loadings for the Ginna

Nuclear Power Plant were incorrect and overestimated.

The PCS computer program is best suited to determined loadings for facilities with
continuous discharges and measurable concentrations in the effluent.’ In the case of
the Ginna Nuclear Power Plant, two factors probably contributed to the overestimated
loading. The first is that the discharges from the outfalls at the plant tend to be
sporadic, not continuous. It is therefore not representative for this facility to assume
that the average daily discharges which appear in the database can be multiplied by
365 days to determine an annual discharge. However, the PCS computer program
automatically follows this assumption when calculating discharges, since for most

facilities with continuous discharges, this method is accurate.

*Personal communication, Alison Miller, TRC and Chuck Haugh, NYSDEC, dated September 13, 1993.
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Secondly, the Ginna Nuclear Power Plant is not required to monitor for lead and
mercury under its permit conditions, and is required to monitor only for arsenic at one
discharge point. However, the facility has established act