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'lhis Oswego River Ra!edia.l Action Plan, Stage I, was prepared by the New 
York State Department of Environmental Conservation in cooperation with the 
Oswego River Citizens' 1\dviso:cy Ccmnittee. 
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OOWPXD RIVER REM!DIAL 1\CTICN PLAN 
STAGE I: WATER QtJM.ITY PlVBID!S AND THEIR SOOR::ES 

Sllff\RY 

The Oswego River, with its harbor to Lake Ontario, is a valuable 

natural resource for industry, ccmnerce, and recreation in central New York 

State. The lower Oswego River and Oswego Harllor can be characterized as a 

multiple use resource. Manufacturing plants, cx:mnercial storage 

facilities, and locks to accumcdate canal navigation line the shore along 

with charter docks, a marina, restaurants, suppliers, and services for 

recreational harbor users and tourists. The tourism and attendant 

came=ial activity generated by the sport fishery are vital to the area's 

econany. 

The average water flow into the Oswego Harllor is 4.2 billion gallons 

per day. Along with this canes the runoff fran 11Dre than three million 

acres of url:lan, rural, and agricultural land. The Oswego River and its 

associated tributaries drain a 5,000 square mile watershed, the second 

largest in New York State. The waters of the Oswego include the drainage 

fran the hills above the Finger Lakes and the treated discharge fran 

sewage treatment plants and industries as far fran Oswego as Canandaigua 

and Ithaca. A daninant url:lan core (Syracuse and its suburbs) is within 

the basin, as are eight smaller cities and dozens of villages. There are 

extensive areas of fannland and forest, and scattered shoreline 

develoµnent. The health of the entire river system is vital to the nore 

than 1.2 million people who live in the drainage basin. A variety of 

industries use the river's water for processing, for cooling, and for 

discharging. treated wastes. The waters of the river also provide habitat 

for a variety of fish and waterfowl. Because the Oswego is second only to 

the Niagara River in size as a tributary to Lake Ontario, pollutants 

carried by the river also effect the health of Lake Ontario's ecosystem. 

THERAPPR:JCl!SS 

Past industrial and mmicipal discharges have contaminated the river 

and its bottan sediments. Pollutants fran the river's drainage basin have 

traveled through the river and harbor to lake Ontario, adding to that 

lake's enviromlental problems. For these reasons, the International Joint 

CCJrmission designated the Oswego River and Harbor as one of the 42 Great 
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Lakes Areas of Concern. New Y=k, together with the other Great Lakes 

states and the Province of Ontario, is preparing plans for the remediation 

of the problems in these Areas of Concern. The United States-canada Great 

Lakes Water Quality Ag:ceeuent specifies requirements f= such plans, which 

are called RenEdial Action Plans (RAPs) • The plans are to serve as an 

:inp:>rtant step towa:cd virtual elimination of persistent toxic substanees 

and towa:cd restoring and maintaining the chemical, physical, and 

biological integrity of the Great Lakes Basin Ecosystem. 

To help prepare the RAP, the New York State Department of 

Environmantal Conse:cvation (NYSDEX:) fonred a Citizens' Advisory Ccmnittee 

which includes citizens living in the Oswego River Basin, industry 

representatives, sports people, envi:cormentalists, research scientists, 

and local goverrment representatives. NYSDEX: staff and the Citizens' 

Advisory Ccmnittee are working together to develop the Oswego RAP. 

The Goal of the RenEdial Action Plan, as established bY the Citizens' 

Ccmnittee is three-fold: 

l. to achieve the pu:cposes of the Great Lakes Water Quality 

Agreement within the Oswego Area of Concern; 

2. to restore the water quality of the PIX so that it is capable of 

supporting swinming and an edible, diverse, and self-sustaining 

fishery; and 

3. to eliminate adverse inpacts to Lake Ontario arising fran the 

Oswego-Oneida-Seneca basin. 

Stage I of the RAP describes the Area of Concern' s envirorunental 

problems, the pollutants causing the problems, and the sources of those 

pollutants. This document provides a sumnary of these findings. Stage II 

will describe a :cemedial strategy and make specific recamiendations for 

:cemedial actions to correct identified prcblems. Work has already begun 

on Staqe II. 
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PI<OBLEMS: WATER QUALITY IMPAiffo!ENTS AND POLLU'l'J\Nl'S 

The RAP is intended to identify water quality problems in the Oswego 

Harbor and lower Oswego River, includin:;J potential adverse :inpacts to Lake 

Ontario. The procedure used for preparation of the Stage I RAP report was 

a two-step process. Step 1 involved the identification of inprired uses 

in the Area of COncern, includin:;J human uses such as swinming, fishing, 

and ccmnercial navigation, as-well as those water quality factors 

affecting fish and wildlife. Step 2 in the process consisted of 

identifying the causes of use inpa.il:nents based on best available 

scientific evidence. In nost cases, only limited data were available to 

identify use inpaizments and their causes. Further research may therefore 

be needed to collect additional evidence on inpa.il:nents. The tenns "high 

confidence" and "low confidence" are used to describe the degree of 

certainty of the fin:lings based on the sufficiency of available data. 

NYSDEJC and the Citizens' Mvisory Cannittee examined info:cmation on 

the water quality in the harbor and lower Oswego River. '!his info:cmation 

included pollutant concentrations in the water, bottan sedircents, fish, 

and aquatic life. It was canpared against the water quality .iJcFainrent 

indicators listed in the Great Lakes Water Quality Agreement. 

After evaluating available evidence, five of the indicators were 

identified with high confidence: 

1. Restrictions on Fish Consunption: 

Inpainrent does exist. PCBs and dioxin were identified as the 

causes. 

2. Degradation of Fish and Wildlife Populations: 

Inpainrent does exist. The known cause is the fo:cmation of 

periodically dry areas below the Varick Dam which causes loss of 

fish eggs. 
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3. Oxygen wss, Undesirable Growth of Algae, wss of Water Clarity: 

Inq:>ainnent does exist. The cause has been identified as 

phosphorus. The problem originates with rm.micipal sewage 

discharges, catt>ined sewer overflows, and street and agriculture 

runoff. 

4. lidded Cost to llgriculture or Iniustry Due to Water Quality 

Problems: 

This is not .inpaired since there are no known uses of water 

directly fran the Area of Concern by industry or agriculture. 

5. Restrictions on Dredging: 

This is designated as not .inpaired since there are no current 

restrictions on open lake disposal of dredge spoil fran the 

area. The CAC, ha.iever, is opposed to open lake disposal since 

sane sanpling points in the harllor exhibit elevated levels of 

cyanide, zinc, barium, lead, grease, and oil. 

For six of the indicators, the RAP assigned "low =nfidence" to the 

=nclusions because of the lack of direct evidence. The need for 

additional infonnation on these six indicators will be addressed in Stage 

II of the RAP. Based on indirect evidence, four indicators of i.Itptlnrent 

may exist. The four are: 

1) Degradation of Fish and Wildlife Pop!llations; 

2) Bird and Animal Deformities or Reproductive Problems; 

3) 0egradation of Micro-organisms, Insects, and ~11 Animals 

Living in Bottan Sedinents. 

The indirect evidence on which this judgment is based includes elevated 

levels of PCBs, octachlorostyrene, and dioxin in fish fran the area. 

There have .also been observations of 4) Fish TUm:>rs and other Deformities 

fran fish in the NX. 
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Also falling into the "low confidence" category are two indicators 

for which indirect evidence suggests .in"pairment may not exist. . No reports 

of 1) Tainting of Fish or Wildlife, have been recorded. Likewise, there 

has not been evidence of continuing 2) I?egradation of l\esthetics, such as 

unnatural color or odor. 'lhere have been incidents of Illllddy appearance 

linked to high flow periods, but these are thought to be natural. 

One indicator, I?egradation of Phytoplankton and Zoc;plankton, has been 

determined as unknown. No data exist to detennine whether or not these 

minute plant and animal organisms which float in a waterbody would be 

illpa.cted by water quality conditions in the Area of Concern. 

'!he two of the three renaining =iteria (of the indicators listed in 

the Great Lakes Water Quality Agreement) were found not to apply to this 

Area of Concern. 

l. Restrictions on Drinking Water Consunption: 

The water fran the AOC. is not presently a drinkin;J water source. 

2. Beach Closings: 

The lake bottan in the harbor, and along the shoreline 

:inm=diately adjacent, is steep and probably not suitable for 

swimning beaches. 

In connection with the final illpa.irment indicator, Ioss of Fish and 

Wildlife Habitat: the Stage I RAP does not address this indicator because 

the AOC. is in a highly developed urban area where obvirus degradation has 

occurred. '!he Stage II RAP will recucuend habitat :inprovenents which 

could be made. 

I.AKE ONTARIO PROBLEMS 

In addition to evaluating the Oswego AOC. relative to the inpairment 

indicators, the RAP also views the river as a contributor of pollutants to 

Lake Ontario. To identify problems in Lake Ontario that may originate in 
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the Oswego River and its basin, the RAP began with the lake Ontario Toxics 

Management Plan (Ul'IMP). The Ul'lMP was adopted in 1989 by the NYSDEX::, the 

US Enviromental Protection Aqency, the Ontario Ministry of the 

Envi.ronnent, and Enviromient Canada to guide their coordinated attack on 

the lake's taxies problans. 'nie Ul'lMP identified seven contaminants hat 

exceed enforceable standards either in lake Ontario water or fish flesh. 

In the RAP, export of these seven pollutants fran the Oswego River to Lake 

Ontario is examined to identify those that are likely to be caning fran or 

through the Oswego River in significant am::runts. 

Of the seven contaminants, evidence suggests that four; mirex, PCBs, 

dioxin, and mercury may be entering lake Ontario fran the Oswego River. 

For the other three contaminants, the evidence suggests it is unlikely 

that there is a significant net transport of aluminum, chlordane, or iron 

fran the river to lake Ontario. 

Where an ~t is indicated and its cause is known, 

envi.ronnental and source data 'Were examined to make a preliminary 

evaluation of the pollutants' possible sources. In sare cases, the data 

are insufficient to make a definite assignment of a source at this stage. 

'nie attached table shows the pollutants known to cause certain 

~ts, and the possible sources of those pollutants. 

THE NEXT STEP: 5'!21.GE II 

In Stage II of the RAP, ranedial recxmnemations will be developed to 

resporxi to the problans and sources identified in Stage I. The raredial 

strategy will aim at restoring the water quality within the Oswego Harllor 

and lower river, and eliminating adverse i.nplcts to lake Ontario fran 

pollutants carried by the Oswego River. 

'nie RAP will also describe a long-teDn strategy for tracking remedial 

progzess and reporting that progress to the public, for.making further 

agency oc:mnibnents, and for revising the overall remedial strategy as 11Dre 

infonnatim beo mes available. 
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Priorities will also be established for gathering additional data on 

those indicators for which insufficient infcmnation is available to 

evaluate an inpainnent (the six indicators cited with low confidence). 

When the Stage II RAP is ccnpleted, DEX: will use it as a basis for 

deciding on remediation priorities, for seeking 5URJ0rt fran fun:iing 

agencies, am for camtl.tting to specific ranedial actions. 
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I!IJaj.pmmts (COnfidence) 

Fillh ocnsmpti.Cl'.I 
lldviaories (hiqll) 

Lake ontario export (low) 

Fish CODS\mPtiCl'.I 
advisories (hiqll) 

Lake Ontario export (low) 

Lake Ontario export (low) 

Possible SOUrcesa 

Lake Ontario 

Bazazdoua ...te 
sites (9) 

Owasco lllld Clnaldaqa 
Lakes drainaqe 

Vicinity of Village 
of Skaneateles Falls 
(tentative-specific 
eourc:e W11cncwn) 

°""8g<> River 
drainage between 
FultCl'.I ' Phoenix 
(tentati,,....specific 
eourc:e W11cncwn) 

Onkncwn 

Sewer overflows = treatment 
~ 

Agricultural runoff 

Bottan sed:i.l!ents of 
~a Lake 
iSSOCiatea with past 
dilOr=alkill 
iiillillifacturinq 

Bottan .miments in NX:. 

-tted clillCharges (7) 

Bottan ..u-.ts of 
~ River below 

Bazazdoua wute 
sites (2) 

Raducti.Cl'.I of bizd lllld animal Lake Ontario 
populations (low) 

~ believed to be major are wxlerl.ined. 



The Oswego River is New York's largest tributary to the Great Lakes, 

the world's largest surface freshwater resource. The Oswego River harbor 

is a major focus for h\mm activity along the southern shore of Lake 

Ontario. 

Past industrial and m.micipal discharges of pollutants to the Oswego 

River's basin have contaminated the river and its bottan sediments. Sane 

of the pollutants have entered Lake Ontario and contributed to ecosystem 

damage. 

Correction of enviromnental problems in the Oswego River and harbor 

should also lead to an overall inproveroont in the enviromnental quality of 

Lake Ontario, the St. Lawrence River, and, ultimately, the overall Great 

Lakes ecosystem. For these reasons, the United States-canada International 

Joint Camtl.ssion (IJC) designated the Oswego River and harbor as one of 42 

Areas of Concern (.l\CX:) where pollution problems may affect the health of 

the Great Lakes ecosystem. IJC :requested that the jurisdictions prepare 

plans for remediation of the .llCX:s. 

The 1987 anendments to the United States-canada Great Lakes Water 

~ity Agreement (GIH;).11.) specify requirements for "Remedial Action Plans" 

(RAPs) for the Areas of Concern. Fa.ch RAP is to define enviromnental 

problems and identify actions needed to restore beneficial uses of the 

waterliody. The plans are to atixxiy a systematic, cc:uprehensive, ecosystem 

approach to restoring and protecting biota and water quality. They are to 

serve as an m.;iortant step toward virtual elimination of persistent toxic 

substances and toward restoring and maintaining the chemical, physical, and 

biological integrity of the Great Lakes basin ecosystem. They should set 

time schedules, name responsible agencies, and describe processes to 

m::mitor the NX:. environment and track impleroontation. The lead agency for 

the RAP should work closely with citizens to develop an ecosystem-based 

plan that represents the concerns of the local cx:mnunity. 
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The Oswego RAP was prepared by the New Y=k State Department of 

Environmental Conservation (NYSDOC) in cooperation with the Oswego River 

Citizens Advisory Ccmnittee (ex) . A steering ccmnittee of CAC and NYSDOC 

IllE!llt>ers guided developnent of the RAP and ensured that concerns of citizens 

in the Oswego River basin were considered throughalt the RAP process. 'lbe 

steering ccmnittee established the goals of the RAP, mapped out a project 

workplan, defined responsibilities, and developed and reviewed document 

drafts in conjunction with the ex. In addition, the ex undertook a 

public outreach program to increase public awareness of the RAP process, to 

:inprove the RAP thralgh additional public carment, and to build support for 

RAP :inplementation. 

The Oswego RAP lays out an overall ranedia1 strategy to c=rect 

envirormental problems in the Oswego NX:.. The RAP will be developed in two 

stages. Stage I describes the environmental problems and ~ uses of 

the NX, the pollutants causing :i.npa.iznents of uses, and the sources of 

those pollutants. Stage II will describe a ranedial strategy, make 

specific reccmnenda.tions for ranedial work, and describe methods for 

monitoring progress in ranediating the NX:.. When Stage II is carpleted, 

NYSDOC will use the RAP as a basis for deciding on remediation priorities 

and for ccmnitting to specific actions. NYSDOC will also use the RAP to 

assist in :inplementation of the lake Ontario Toxics Managarent Plan 

(WIMP). The RAP will identify and reccmnend remedial actions, when 

necessary, for the sources of the chemicals of concem identified by the 

WIMP as exceeding enforceable standards in lake Ontario. 

'Ibis RAP will represent the beginning of a continuous process to 

remediate known problems and carry out investigations ne fled to further 

identify water quality inpairments and their causes. 

A carplete set of reference material upon which this RAP was based is 

maintained in the NYSDOC Albany office. Another set is maintained in the 

Syracuse Regional Office. 



CHAPl'ER 2 

SE'l'l'ING 

To understand the discussion in the following chapters, sane knoi.l'ledge 

is needad of the Area of Concern and the basin draining into it. Both the 

erwi.ronmental and institutional settings are considered in this chapter, 

including physical characteristics, past and present water quality, water 

uses that may have affected water quality, and pollution control programs. 

ENVIlOM!Nl'AL SE'l'l'll'IG 

Area of Concern 

Introduction 

The NX is located on the southeastern shore of lake Ontario and is 

centered in the City of Oswego (Figure 2-1). Since the IJC did not 

precisely define the Oswego River Nr., NYSDEC, on the advice of the Oswego 

River Citizens Advisory camuttee, defined it as: The area at the rrouth of 

the Oswego River bounded by the breakwalls and an imaginary line connecting 

the breakwalls; the Oswego River as far south as the first barrier, the 

Varrick Dam; and the shoreline area fran the breakwall on the west to a 

point on the shore where a line extended fran the breakwall on the east 

WQ.lld meet the shore (Figure 2-2). 

The NX has the same water level throughout as lake Ontario and thus, 

in spite of the flow of the Oswego River, there is always an opportunity 

for lake Ontario water to enter the NX. This occurs nost often when a 

temperature difference between the lake and river water leads to 

differences in density between the two waters. 
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Figure 2-1. '!be Oswego River Area of Concern location and 
the Seneca--Oswego-Oneida Rivers Basin 
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Historical Use 

Approximately 400 years ago the Iroquois Iniians established a 

settlement at the natural harbor where the Osuego River flows into Iake 

Ontario. At that time, aquatic 1'leeds probably obscured the view of the 

river fran the lake, and a sand spit blocked direct entry of the river fran 

the lake. 

Cities and villages appeared when European settlers l!CVed into the 

area. The U.S. Congress designated Oswego as the first freshwater port of 

entry in 1779. The first dredging of the river took place in the early 

1800s. In 1829 the Oswego canal opened, connecting the river with the Erie 

canal and stinulating trade. Oswego was one of the rosiest ports in the 

eastem United States during 1850-1875. 

Current Use 

The harbor and lower Oswego River are .surrounded by the City of Oswego 

(population 19, 793, .1980 census). Industrial and c:cmnercial facilities and 

locks and breakwaters associated with the Oswego canal border the shoreline 

of the river within the city. The Oswego Westside sewage treatment plant 

discharges treated effluent to the westem end of the harbor, and Niagara 

Mohawk Power Caipany discharges sane of its cooling water to the sama area. 

The harbor currently is an active c:cmnercial port with storage and 

handling facilities for petroleum, grain, cement, and salt. 

Recreational boaters also use the harbor. Because of the increased 

interest in the Iake Ontario fishery, recreational boating pressures have 

increased in recent years and show every sign of continuing. 'Ibis pressure 

is likely to cane into conflict with other pressures to expand carmercial 

shipping in a confined area where there is little roan for expansion. 

Because of the need to keep shipping and boating lanes open in an 

artificial harbor, periodic dredging is required. 
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CUrrent Non-Uses 

There are no swimning beaches within the NX, but people have been 

known to swim in the harbor. The NX is not used as a drinking water 

supply, but the City of Oswego water supply intake lies 1. 7 miles west of 

the NX in Lake Ontario. 'Ibis intake provides the City of Oswego, 11Uch of 

OnoOOaga County, industries, and sane towns with their water supply. 

Past Water Quality 

Water quality in the NX degraded steadily with growth of population 

and in:iustry witil the mid-1960s. Since the 1960s, water quality has 

inproved for t"10 reasons: (1) the construction and upgrading of IILIIlicipal 

sewage treatment plants and conveyance systans; and (2) regulation leading 

to significant reduction of pollution fran in:iustry and ccmnerce. 

During the 1960s rt!M sewage was noticeable in the harbor. '!here were 

16 to 18 rt!M sewage discharges into the Oswego River along its west side 

fran the city line to the harbor. There were t"10 rt!M sewage discharges 

directly into the harbor. On the east side, there were about a third as 

many dischargers as on the west side and seven of these were into the 

Oswego Harbor or into Lake Ontario directly east of the harbor. 

Water quality inproved after sewer interceptor lines were installed 

along the east side of the river in 1969 and construction of the East Side 

Sewage Treatment Plant began in 1970. The plant went on line in 1974 

discharging treated sewage to a Lake Ontario outfall about 0.4 miles east 

of the OS\iego River harbor. 

Sewer interceptor lines were installed on the west side of the river 

in the mid-1970s and the West Side Sewage Treatment Plant went on line in 

1978 significantly inproving the effluent discharged into the western end 

of the harbor. 
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Additional canbined sewer flow and facility improvements to reduce 

overflow -were undertaken on the west side in the mid-1980s. A swirl 

concentrator to rem::ive solids was installed on the canbined sewer overflow 

to the harlior in 1986 to reduce pollution discharged at this point. 

In a camient on the water quality of Oswego Harbor, the 1987 IJC Water 

Quality Board Report listed the following use :i.npainnants for the Oswego 

River and harbor: fish COilSl.lllption, the fishery, ecosystan productivity 

and aesthetics. In that report, toxic substances contamination of the 

water and sediments and probable armonia toxicity were described as the 

primary causes of :i.npainnant. The data on which the 1987 IJC assessment 

was based -were collected between 1976 and 1983. 

Present Water Quality 

To assess present water quality, measurements of pollutant 

concentrations in the water of the Oswego River are ~with rn:unerical 

standards or guidance values adopted by New York State and Specific 

Cbjectives listed in the Great Lakes Water Quality .l\greement (~) 

between the United States and Canada. Standards and guidance values are 

based on scientific evidence, usually derived fran studies of animals or 

aquatic life. Pollutant concentrations exceeding standards or guidance 

values suggest that water quality :i.npainnants may occur. 

To the extent that water quality and criterion information are 

available, measurements show that water quality in the N:x; is generally 

consistent with New York State standards and GUO. Specific Cbjectives. 

AlmDnia 

- Twenty-two measurements of total amronia have been made in the lower 

Oswego River near its rrouth by NYSDEX:: between March, 1986 and April, 

1989. They all show anm:mia levels that do not exceed the New York 

State water quality standard (a function of pH and tenperature) for 

A, A-Special, B, and c waters. 
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Metals 

- Chemical analyses of water sanples in the NX between 1981 and 1988 

showed that six metals exceeded either a New York State water 

quality staOOanI or guidance values or a GIH;JA Specific Cbjective at 

least once. Table 2-1 shows the median values and the nunt>er of 

sanples where the measured values exceeded the standard or 

oojective. Caution should be exercised in interpreting these 

results. The standards and guidance values in Table 2-1 apply to 

the "acid-soluble fo:rm" for all metals except mercury. The measured 

values are based on total metal. The "total" metal concentration is 

likely to be larger than the "acid soluble" concentration. 

Zinc exceeds the standard and oojective frequently, and this is 

typical of data for 11Dst other watersheds in the state. The Report 

of the Fixed Station Toxics Surveillance Network, 1985 (NYSDEC, 

June, 1986) states "Zinc is a ubiquitous elanent and is frequently 

detected in the net1'1ork sanples. The water column sallllles will 

likely contain significant aroounts of zinc, but these levels can be 

elevated by contamination fran the preservation acids, containers, 

and in the analytical laboratory. '!his problem is being 

investigated by the Departments of Environmental Conservation ar.d 

Health, and until a resolution is reached, all zinc data should be 

regarded with skepticism". 

Volatiles 

- Five sanples were taken in the NX:. in 1987 for analysis of 43 

volatile halogenated organic substances. All were undetected at 1 

ug/L. 

- New York State standards or guidance values for Class c waters were 

available for only five of the 43 volatile organics. 'Ihese were the 

three dichlorobenzenes (5 ug/L), trichloroethene (11 ug/L), and 

tetrachloroethene (1 ug/L). For Class A-Special waters (applicable 

to ~ waters - see p., 3-4 for a discussion of water 

.. 
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'DllU: 2-1 1Milll!C - ~ llWIJZ l!ll'l'S DI 'DIE NX 
,_ 1982 to 1988 • lu!J/Ll - sm-=a - CllE 
at ICR IDSURIM!lft'S EA ,,, • I BI'J!IBR A MYS S'mDID, 
CZlillANCE VAWE, at GUi17< CBJ1ICl'lVE 

1Milll!C 1Milll!C 
St.mldard ar St.mldard ar GUil7< 
GU:id.agce GUil7< oancea*:::'1ticnd_,e ~.:.!:l'• CJ>jective 

&atanoe value CJ>jective El ..,_,x:esf 

---1- 2.7 0.2 1 2/48 Dllt8cticn 1imi. t 
alxlve objective 

cq:pel" 30.3 5.0 10 1/48 Dllt8cticn limit 
alxlve objective 

lead 12.9 25.0 10 5/48 4/48 

mazcuzy 0.2 0.2 0.2 7148 7148 

nickel 220 25.0 2 0/48 4/48 

zinc 30.0 30.0 20 12/48 12/48 

41982-1986 dam ftan ll!ports of Filcad Staticn &D:veil1anoe Netwcu:k. !Milll!C. 
Smplinq carried out at the bridge over the (lawago River below Lock 8. 

b1987-1988 dam ftan 1':>tat.ing Intensive Basin studies. 1Milll!C files. 
Sllq;>linq carried out at Minetto about 4 miles upstrellll of the NX. (See Fiq. 2-3.) 

"'nie .- and guidance val1ms apply to A, A Special, B, and C ,...ters. 
~ d9mcticn limits ...... ~ far mny mta1s in 1985, tbe lll!dians 

llZ9 c:alculated Cllll.y far the 1985-1988 dam. 

"In 1987, 7 :1- - - at Lock 8, ...s 5 -·- ...... - at Lock 7. 
In 1981, all :1• .... - at llinatto. ,_Fig. 2-3.) 

~ ..... !D!J/total ...i.r of_..., __ ' 

.. 
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Figure 2-3. '1he :taier Portion of the Seneca-Qswego-Oneida Rivers Basin 
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classification), there are standards or guidelines for 25 of these 

substances. Ten of these are below 1 ug/L which is the detection 

limit used in the 1987 sairpling. 

Other Substances 

- Benzene was measured 31 times between 1982 and 1986 and was less 

than 1 1¥J/L except for two neasurements: 1 1¥J/L in 1982 and 7 ug/L 

in 1984. The NYS guidance value is 6 ug/L. 

- Dissolved oxygen neasurements in the Nx:. have been carried out by 

the US Geological SUrvey at Lock 7. 'lhl.rty-five neasurements were 

made between 1981 and 1987. In all cases, dissolved oxygen was 

above the NYS standard (5 ng/L) . The GLWQ!I. objective of 6 ng/L was 

achieved by all but one sairple that was at 5.6 ng/L in 1981. DEX: 

made 20 dissolved oxygen neasurenents in 1986 at Lock 7 and in 1987 

at Minetto. All were above 6 ng/L except for one reading of 5.25 

rrq/L in 1986. 

- Pesticide neasurements in water sanples fran the Nx:. were carried 

out by NYSDEX:: in 1983 and 1984 to deteDnine whether or not there 

were large quantities of these chemicals in New York waters. 

Because the pesticide detection limits were well above New York 

State standards and GLWQ!I. objectives, these data cannot be used to 

draw conclusions regarding whether the ambient concentrations 

exceeded standards and objectives. 

Fish and Wildlife Habitat 

The Nx:. provides good habitat for a variety of fish and waterfowl in 

spite of extensive habitat m::xlification associated with a major carmarcial 

port and recreational facility in the heart of an urban area. 

Sport fish species fran Lake Ontario are found in the N:x:.. These 

include chi.nook and coho salnon, brown trout, lake trout and rainbow trout. 

Iqlu].ations of smallm:luth bass and walleye also live in the Nx:.. Walleye 

spawn in the river just below the first dam. 
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Waterfowl winter in the Oswego Harbor area, because of the open water 

created by the natural flow of the Oswego River' and by wann water fran the 

Niagara Mohawk power plant discharge. Scaup, camon goldeneye, mergansers, 

black duck, mallard, oldsquaw, canvasback, and bufflehead use the area. 

Scenic and Unique Areas 

Scenic vistas include views of Lake Ontario fran Wright's Landing, 

Fort Ontario, and the coastal bluffs east of the fort, and views of the 

Oswego River fran vantage points on both the east and 'Nest banks. 

Bluffs and bedrock outcroppings along the eastern shoreline are unique 

geologic areas and are of local interest. 'lbese areas are not currently 

under developnent pressure, but if this corrlition should change, the City 

of Oswego's intent is to use the city's land developnent review process to 

protect natural resources fran undesirable encroaclment. 

Drainage Basin 

Introduction 

The Oswego River drains a basin of 5,123 square miles that also 

includes the drainage of the Seneca and Oneida rivers. 'lbese three major 

rivers in the basin in turn drain Oneida, Onondaga, Canandaigua, Keuka, 

Seneca, cayuga, Qwasco and Skaneateles lakes and their drainage basins 

(Figure 2-4). 

'!be average daily discharge of the three major rivers is: 

Oswego - 6,478 cfs 

Seneca - 3,409 cfs 

Oneida - 2,538 cfs 
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Figure 2-4. 'lbe Seneca--Oswego-Oleida Rivers Basin 
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Regu1ation, Navigation, and Power Generation 

The Oswego River is regulated by dams on the Oneida and Seneca Rivers, 

and a series of dams and locks along the Os\oego River (Table 2-2). 'lbese, 

together with locks on the Seneca and Oneida rivers, provide for 

recreational and camercial navigation as part of the New York State Barge 

canal System. Sare of the dams also function to store water f= electric 

paiier generation. 

Industry 

TAllU! 2-2. MCIE POill'l'S ND ux:gs Cll 'l1IE allil!lOO RIVER 

1 
2 
3 
5 
6 
7 
8 

Milep?int 

21.7 
12.3 
11.6 
5.1 
1.8 
1.4 
0.6 

Manufacturing plants in the basin concentrated along the waterways to 

take advantage of water paiier and transportation. Early industry depended 

upon local resources, but CCll{letition fran the midwest and transportation 

:i.nprovements changed the character of manufacturing. F= exanple, salt 

production was the first major industry of Syracuse, but after the Civil 

war salt production in New York State declined and was replaced by the 

production of metal products and a 110re diversified chemical industry, 

based on the Solvay process f= the manufacture of caustic soda and 

bicarbonate of soda. 

The basin's Onondaga Lake is heme to several maj= industries which 

have manufacturing processes = waste disposal methods that may affect or 

have affected the NX.. 

- Allied was the largest chanical manufacturer in the basin until 

it closed its Syracuse plant in 1986. Allied prcx:luced soda ash 

<Na2oo3, a substance used mainly in glass manufacturing) , arXI, 
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discharged sodium chloride, calcium chloride, and mercury wastes to 

Onondaga lake and along its shore. Allied also operated a chlorobenzene 

plant that discharged benzene and other wastes into lagoons near the plant. 

- I.CP Chemicals acquired the Allied mercury cell plant in 1979 to 

produce chlorine fran brine by electrolysis. lCP discharged 

mercury, caustic soda, and sodium hypochlorite to Onondaga lake 

or its tributaries until it closed its Syracuse plant in 1988. 

- Bristol laboratories operates a penicillin plant that discharges 

organic chenicals to the Syracuse Metropolitan Treatment Plant, 

operated by Onondaga County. 

- Crucible Steel is a major metal refiner that discharged chranium 

wastes to the lake. 'lhis source was =nsiderably reduced by 

pollution controls installed in the early 1980's. 

Significant industry remains in the basin, but there is an increasing 

e.npiasis on the service industry, particularly tourism. New industries, 

such as brewirv:J, food processing, and tourism, are particularly dependent 

on a good supply of clean water. 

Industries have used and still use the waters of the basin for the 

discharge of treated wastewater. In addition, large aioounts of in:iustrial 

wastes are contained in llllilicipal and in:iustrial landfills, several of 

which have been designated as hazardous waste sites. 'lbese sites pose a 

threat to grouniwater resources in the basin, as well as an in:iirect threat 

to surface waters. Air enissions fran industries in the basin, and 

outside, are a potential source of pollutants to the NX.. Past discharges 

fran industry have also concentrated in the bottan sediments of lakes and 

rivers where they are a continuing source of pollutants to the water. 
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land Use 

The six general land use types in the basin are: (1) a dani.nant urban 

core represented by Syracuse and its sururbs; (2) the non-met.rqx:>litan 

cities such as Oswego; (3) many snall villages and hamlets; (4) extensive 

areas of fai:ml.and and forest; (5) recreational developnent centered on the 

many shorelines, parks, and winter sports sites; and (6) raman, scattered 

developnent. 

Cities 

The basin is bane to 1,235,000 people. It includes Syracuse, the 

state's fifth largest city, along with other cities such as Auburn, Ithaca, 

Oneida, Rane, Geneva, canamaigua, Fulton, and Oswego. These cities were 

centers f= marrofacturing in the past, but they now rely on the office, 

service, and retail trade, in addition to manufacturing, for econanic 

stability. All of these cities discharge treated m.micipal wastewater to 

the surface waters in the basin. 

REX;UIA'IDRY AND ENVIR:Ho!ENTAL SErrING 

While NYSDOC has the primary role in the developnent and 

inplanentation of a RAP for the Oswego River At:X:., many other agencies at 

the federal, state, and local levels are responsible f= the managanent of 

the river and harbor system. At least 30 public agencies have separate but 

overlapping roles, including responsibilities for water quality managanent, 

flood control, dredging, surface and groundwater SIWlies, power plant 

operations, shipping, ccmnerce, and ?Jblic recreation. 

A wide variety of envirormental regulatory and remedial programs were 

instituted gradually over the last 30 years. Public agencies developed 

these programs in response to serious environmental pollution. niat 

pollution caused effects that are still evident today, particularly in 

sediment contamination. 
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Pollution Control Programs in the NX 

Section 208 Area Wide Water Quality Management PI:<?<JLdlll 

Under Section 208 of the Federal water Pollution Control Act 

.!\meOOllents of 1972 (P.L. 92-500), the U.S. Envi.romlental Protection Agency 

provided major funding to the . Central New York Regional Planning and 

Developnent lloaLd (CNYRPDB) and selected it to develop area-wide water 

quality management plans. Developnent of these regional plans provided a 

llEChanism for shared federal-state-local funding of inproved sewage 

treatment facilities. Within the Oswego River Basin, Onondaga County, the 

cities of Oswego, Fulton, Auburn, and many other llllllicipalities built new 

and upgraded existing sewage treatment plants. 'rhe llllllicipalities have 

also :il!plemented programs for pretreating industrial effluent prior to 

discharge to sewage treatment plants. 

With funding provided under Section 208, CNYRPDB published a number of 

water resources management studies , including the Oswego County Subplan. 

Oswego County's sub-plan projects wastewater disposal needs through 1995 

and makes reccmnendations for potential water quality and wastewater 

disposal programs. 

M.micipal and Industrial Disch.arges 

New York uses a substance-specific awroach backed up with 

bia!Dllitoring to regulate llllllicipal and industrial wastewater discharges. 

z.runicipal sewage treatment plants and industries 111.JSt obtain State 

Pollutant Discharge Elimination System (SPDES) pennits to discharge waste 

water. These pennits, which are issued by NYSmX:, specify the am:iunt of 

each pollutant (usually in pounds per day) that is allowed to be 

discharged. The SPDES pennit also specifies a m:mitoring schedule for each 

pollutant. NYSDEX:: reviews m:mitoring reports fran dischargers to check 

canpliance with pennits. NYSDEX:: also carries out its own discharge 

IIDilitoring and inspects dischargers' facilities. 
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Industrial Pretreatment 

The federal and New York State governments require treatment of 

certain types of wastes before they are discharged by industries to 

nunicipal sewer systems. 'nlese are wastes that may either pass through a 

sewage treatment plant untreated, cause an upset in the sewage treatment 

process, or be incorporated into the sludge fran the treatment plant, 

causing difficulties with sludge disposal. 

Carbined Sewer Overflows 

Many nunicipal sewer systems have overflow outlets for excessive 

discharges to prevent sewer back-ups. 'nlese overflow outlets are 

particularly inp:>rtant in canbined systems that also handle sto:crwater 

discharges fran url>an areas. Carbined sewer overflows can lead to 

excessive pollutant loading to receiving streams during stonn events. 

Municipal SPDES pennits include canbined sewer overflows as separate 

discharge points. 

Inactive Hazardous waste Sites 

The New York State Abandoned Sites Act of 1979 provides NYSDEC and the 

state Department of Health with authority to order responsible parties to 

clean up hazardous waste sites. 

In 1982, New York established the State Superfund to pay for site 

investigation and renedial program;; undertaken by the State. Phase I and 

Phase II Superfund investigations provide a preliminary characterization of 

each site. If warranted, further intensive studies are carried out at each 

site prior to designing appropriate rE!llE!dial 'WOrk. Finally, the designed 

'WOrk is carried out on the site. In many cases the process fran initial 

Phase I study to caiplete remedial action takes 10 years or longer. 

Bottan Sediments 

No fonnal programs eld.st to address contaminated bottan sedill!fmt at 

either the federal or state level. 
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NC?npoint Sources (Other '1han Hazardous Waste Sites and Bottan Sedimants) 

Nonpoint sources of pollution are difficult to identify and control 

because they are not associated with a single point or location and they 

are distributed diffusely over an area. 'Ibey include runoff fran 

agricultural and suOOrban land (fertilizers, pesticides) and urban land 

(oil, metals), runoff fran i.rxlustrial sites, and spills. NYSDEX:: caipleted 

a nonpoint assessment report in 1989 and is currently developing a 

management prog.cam to control nonpoint sources throughout New York State. 

To date, nonpoint source pollution has been addressed on an ad hoc basis 

without a carprehensive program. 

NYSDEX:: Actions Recently Taken '!bat Reduce Pollution in '!he 1\0C 

A rn.mtier of changes have taken place within the past five years in the 

Oswego-Seneca-oneida basin that have caused or are expected to cause 

.inprovarents in water quality in the 1\0C: 

- SPDF.5 pei::mits for all taxies dischargers within the basin have been 

upgraded to include limits on toxic substances. Surveillance to 

ensure that pei::mit limits are being met is an ongoing enforcement 

need. 

- Industrial pretreatment programs are in place for all major 

Illllricipal treatment plants in the basin including the Oswego 

Eastside, 08'rego Westside, Fulton, and Onondaga County Sewage 

Treatment Plants. 

- Allied has ceased operation at its Onondaga Lake plant. 'Ibis 

caipany was the major discharger of chloride ion in the 

Seneca--Oneida--Oslolego basin. Residual chloride inputs continue fran 

the Allied waste beds. The caipany has signed a consent order fran 

NYSDEX:: to evaluate remedial alternatives for the waste beds. NYSDEC 

and the NYS Attorney General have initiated a lawsuit against Allied 

to carpel remediation of mercury contamination and collect for 

damages ·to natural resoorces. 
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- LCP ceased mercury discharge to Onondaga Lake in July, 1988. In 

March 1989, · New Y=k State set a large criminal penalty against LCP 

for years of illegal discharge of hazarqous wastes to Ononlaga Lake. 

At the same ti.me, the state initiated legal action to bold LCP, 

Allied, and other industries in the basin liable f= cleanup of the 

lake and f= damages to natural resources fran hazardous waste 

pollution in the lake. 

- A Consent Order signed with Anheuser-Busch, Inc., in September 1989 

required than to correct operational problans at their brewery in 

Baldwinsville, New York. This should reduce the loading of 

phosphorous to the Seneca River. '!he allowable loading fran the 

discharge to the Seneca River was awroximately 67 pounds per day of 

i;Xlosphorous. However, fran 1982 through 1988 during the nDnths of 

JUne through September, the plant sanet:i.tres discharged up to 250 

pounds per day of phosphorous. 

I.ocal waterfront Revitalization Program 

'!he City of Oswego and cooperating state and federal agencies have 

invested considerable resources in developnent of a program to restore and 

redevelop waterfront areas within the Oswego Harb= for ccmnercial, 

industrial, cultural, recreational, and other ccnpatible uses. The City of 

Oswego I.ocal Waterfront Revitalization Prugiam also describes policies and 

provisions to protect coastal fish and wildlife habitats, including 

protection fran hazardous wastes and other pollutants which threaten fish 

and wildlife resources. 

Financial assistance for developnent of the program was provided 

through the New York State Coastal Zone Managanent Program and a federal 

grant obtained under the U.S. Coastal Zone Management Act of 1972. The 

program was adopted by the City of Oswego Camon Council in 1986. 
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RAP PLANNING PR<X:ESS AND OOAI.S 

The Oswego River RAP will recamend a strategy for =rrecting the 

Oswego River 1!0C's water quality problems and related use :inpa.il:ments. 

Ren¥3di.al actions taken under this RAP will also help remedy :inpa.il:ments in 

Lake Ontario that are caused, in part, by a net transport of pollutants 

fran or through the 1\DC to Lake Ontario. '!be strategy is based on a water 

quality goal developed and adopted by the New York State Departnent of 

Enviromental Conservation (NYSDOC) and the Oswego River Citizens' Action 

Ccmni.ttee (CAC). '!be RAP begins with the goal statement and proceeds in a 

logical fashion to develop a recamended remedial strategy and specific 

agency ccmnitments. 

THE RAP OOAL 

'!be goal of the Oswego River Ranedial Action Plan is three-fold: 

1. To achieve the purposes of the Great Lakes water Quality 

Agreement within the Oswego River Area of Concern; 

2. To restore the water quality of the 1\DC so that it is capable of 

supporting swimning and an edible*, diverse, and self-sustaining 

fishery; and 

3. To eliminate adverse inpacts to Lake Ontario arising fran the 

Oswego-Oneida-Seneca basin. 

'Ibis goal is E!!lilodied within the federal Clean Water Act and the New 

York State Enviromental Conservation Law. 

*edible means that there is no need for health consmtpti.on advisories 

3-1
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THE GRFAT LAKES WATER QUALITY AGREEMENT 

The Great Lakes Water Quality Agreelrent (GIW;ll'.) is an agreerrent 

between the United States am Canada to carry out certain actions am 
programs to inprove the quality of the Great Lakes. Article r:v, Section f 

of the GmQI>. states: 

The Parties recognize that there are areas in the boundary waters 

of the Great Lakes System where, due to human activity, one or 

l!Ore of the General or Specific Objectives of the Agreelrent are 

not being met. Pending virtual elimination of persistent toxic 

substances in the Great Lakes System, the Parties, in cooperation 

with State am Provincial Governments am the Ccmnission, shall 

identify am 11«>rk toward elimination of Areas of Concern as 

defined in Annex 2. 

Annex 2 of the GmQI>. specifies that RAPs be sul::rnitted to IJC in 

stages. Stage I of the Oswego River RAP includes detailed descriptions of 

the environmental problans am .inpaired beneficial uses of the Nr., the 

pollutants causing inpainnent of uses, am the sources of those pollutants. 

Annex 2 defines inpairment of beneficial uses as a change in chemical, 

~ysical, or biological integrity of the Great Lakes System sufficient to 

cause any of the following 14 =nditions: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

Restrictions on fish am wildlife COl'ISUll'ption; 

Tainting of fish am wildlife flavour; 

Degradation of fish am wildlife pc:pllations; 

Fish tunors or other defonni.ties; 

Bird or animal defonni.ties or reproduction problans; 

Degradation of benthos; 

Restrictions on dredging activities; 

Eutrophication or undesirable algae; 

(ix) Restrictions on drinking water constmption, or taste am odour 

problans; 

(x) Beach closings; 



(xi) 

(xii) 

(xiii) 

(xiv) 
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Degradation of aesthetics; 

Mded =sts to agriculture or iroustry; 

Degradation of phytoplankton and Z=Plankton populations; and 

IDss of fish and wildlife habitat. 

In this RAP, these 14 =nlitions are =nsidered to be iroicators of 

use impainnent. The RAP presumes that the pw:poses of the ~. and hence 

the RAP goal, will be attained when none of the 14 =nditions exists in the 

Hr.. In this RAP, xiv) has been =nsidered as a cause of iii) and hence 

not a separate iroicator of water quality impainnent. 

The ~does not specify criteria for detennining whether an 

impainnent exists. For sane of the iroicators, such as restrictions on 

fish and wildlife constmpti.on, the criterion is obvious. other iroicators 

require additional interpretation; for exanple, the detennination that fish 

and wildlife populations are degraded depends on the baseline used to 

define a healthy population. 

IJC has developed draft criteria for each iroicator to guide the 

designation and delisting of Areas of Concern. In the absence of criteria 

for detennining whether an inIJainlent exists, the NYSDOC and the CM::. 

m:xiified the IJC criteria for this purpose, and the m:xiified criteria are 

used in Chapter 4 of this RAP. The m:xiifications are based on the judgrrent 

of the people working on the Oswego River RAP. 

THE CLF.AN WATER !Cr 

The federal Clean Water Act is the primary legal tool for controlling 

water pollution in the united States. The Act's goals are: 

(i) to eliminate the discharge of pollutants into the navigable 

waters; and 

(ii) wherever attainable, achieve a water quality that protects and 

allows for the propagation of fish, shellfish, and wildlife, and 

provides for ·recreation in and on the water. 
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THE NYS ENVIROOME:N'mL CCNSERVATION !AW AND STREAM CLASSIFICATION SYSTEM 

New York State's water pollution control program inplements the 

federal Clean Water Act: in New York State and ~sizes achievement and 

maintenance of water quality that supports the best uses of each waterbody. 

The detennination of best use is based on the physical character of the 

waterbcx:ly and its surroundings, how people actually do or could use the 

waterbcx:ly, and the existing water quality. F.ach waterbcx:ly's best use is 

detemti.ned in a public process. NYSDEC then assigns the waterbody a 

classification that reflects that best use. F.ach waterbcx:ly in the Great 

Iakes system is assigned one of the following classifications: 

Classification 
A-Special 

A 

B 
c 
D 

Best Use 
drinking water, with awropriate 
treatment, Great Iakes boundary waters 
drinking water, with awropriate 
treatment 
swimning 
fish propagation 
fishing 

F.ach classification also includes those uses for the classifications 

listed below it. 

New York State has adopted ambient water quality standards for each 

classification. The standards are based on scientific evidence of the 

water quality characteristics necessary to protect each best use. These 

standards are the state's chief tool for evaluating whether use is 

protected. 

New York's standards have recently been an-ended for C waters by adding 

a colifcmn requirement identical to that required for B waters. 'Iherefore, 

the standards for B and C waters are the same. 

Assignment of a particular classification does not prevent attairunent 

of better water quality than necessary to maintain the best use. For 

instance, when technology-based wastewater treatment requirements (such as 
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Best Available Technology guidelines) are used in writing wastewater 

discharge pennits, the water may actually becare cleaner than is required 

by the standards for the water's classification. 

The 14 ~ ilrpairment inlicators are generally =nsistent with the 

uses that New York State accumodates in its classification system. The 

exceptions are: (vii) restrictions on dredging activities, and (xiii added 

=sts to agriculture and ilxiustry which are not =nsidered by New York as 

use :inpa.i.nnents. 

The Oswego River Nx:. is classified C water, for fish propagation and 

fishing. The waters of Lake Ontario outside the breakwall are classified 

A-Special, drinking water. Cities around Lake Ontario, including Oswego 

and the Syracuse netropolitan area, use the lake as a drinking water 

supply. Water frun the Nx:. is :oot used for drinking. 

The Oswego RAP Citizens' Advisory Ccmnittee has recurmended that the 

Nx:. be reclassified as B and has inlicated it wants eventual 

reclassification as A. 

IDV' THE RAP IS DEVEIDPED 

1. The goal statement - The RAP begins with developnent of the 

water quality goal statement and detennination of whether water 

quality ilrpairments interfere with reaching the goal. 

2. The prablans - The teDn "prablans" refers to: (1) water quality 

ilrpairments within the Nx:. and the pollutants that cause 

ilrpairments: and (2) pollutants in Lake Ontario, for which there 

is a significant transport frun or through the Nx:.. 

To identify problans within the Nx:., the G[.w;)ll. ilrpairment 

inlicators are examined against available environmental data, 

using proposed IJC =iteria, suitably modified for the 

detennination of ilrpairment (Chapter 4) • The pollutants and 

other factors causing the :inpallments are also identified. 
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To identify problems in Lake Ontario, the RAP uses the Lake 

Ontario Toxics Managanent Plan (LOIMP) which identifies seven 

contaminants that exceed enforceable standards either in Lake 

Ontario water or fish flesh. Export of these =itical pollutants 

fran the NX to Lake Ontario is examined to identify those that 

are likely to be caning fran or thrcugh the NX in significant* 

aioounts (Chapter 4). Since the RAP is a continuing process, as 

the =itical pollutants in the Lake Ontario Toxics Managanent 

Plan change, so too will those that need to be addressed in the 

RAP. 

3. 'lbe sources of pollutants causing inpairnents - To determine the 

sources of the seven critical pollutants, the RAP examines both 

enviromental and source data for the entire Oswego-Seneca-Oneida 

basin, and also considers Lake Ontario as a potential source 

(Chapter 5). Both Chapters 4 and 5 are based on existing data. 

Where critical gaps in infonnation exist, and new investigations 

are warranted, these may be reccmnended in the Stage II RAP. 

4. The remedial strategy and camri.tments - Ranedial d:ljectives are 

specified for each known source of pollutants. 'lben an overall 

remedial strategy is developed to meet the RAP goal. The 

strategy's reccmnendations are as specific as possible. 

Ccmnitments of agencies to specific remedial actions are made to 

the extent that programs and funding are in place. 

5. Monitoring - 'lbe RAP includes a nonitoring plan to follow 

progress of remedial actions and to detenlline whether the 

remedial actions are correcting the inpairnents. 

6. Tracking, reporting, and revising: - Finally, the RAP describes a 

long-tenn strategy for tracking remedial progress and reporting 

that progress to the public, for making further agency 

camri.tments, and for revising the overall remedial strategy as 

11Dre infonnation becanes available. 

* See discussion of significance on page 4-30. 
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Stage I of the RAP includes items 1, 2, and 3. Stage II will include 

items 4, 5, and 6. Each step of the RAP is developed with full 

participation of the Oswego RAP Citizens' Advisory Carmittee. A public 

outreach program also has been um.ertaken to solicit additional public 

input. 
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THE ProBLEMS: IMPAIRMENI'S AND THEIR CAUSES 

The Oswego RAP is based on two categories of inpaiDnents: those 

associated with the water quality in the Area of Concern; an:i those 

identified in the Lake Ontario Toxics Management Plan an:i based on overall 

:i.llpairment to Lake Ontario water quality. These are discussed in two 

separate parts of this chapter. 

WATER QUALITY IMPAIRMENI'S IN ARFA OF CCN:ERN 

The Great Lakes Water Quality Agreement, Annex 2, lists 14 irxlicators 

of water quality inpaiDnent (page 3-2). In the sections that follow, data 

fran the Area of Concern were examined against these irxlicators. If an 

:i.llpairment was irxlicated, the data were examined to detel'.I!line the cause of 

inpaiDnent. The causes are usually the presence of one or 110re pollutants. 

Criteria for examining each i.OOicator have been derived by slightly 

llOdifying the draft IJC Listing an:i Delisting Criteria1 

Statements about impainnent based on saie irxlicators can be made with 

considerable certainty. These are usually indicators of a political-legal 

type such as the existence of an advisory on fish =nsmption. For other 

i.OOicators, where scientific observation an:i statistical analyses are 

required, the certainty of drawing a =rrect conclusion may be nuch less. 

To =nvey the degree of =nfidence placed on the =nclusions, the tenns 

"high confidence" an:i "low =nfidenc:e" are apper:ded in parentheses to the 

=nclusion on whether or not an inpaiDnent exists an:i also to the causes of 

the :inpaii::ment that are deduced fran available data. 

1
IJC (1989). Focus. Volume 14, Issue 1, March/April 
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The follCMing confidence classification is used for examining 

ilrpaiDnent indicators: 

Yes 
(high confidence) 

May Exist 
(low confidence) 

No 
(high confidence) 

May Not Exist 
(low confidence) 

~t exists - direct evidence that 
criterion is satisfied: 

inpaintent may exist - no direct evidence 
related to criterion, but there is indirect 
evidence that the criterion may be satisfied: 

inpaintent does not exist - direct evidence 
that the criterion is not satisfied: 

inpaintent may not exist - no direct evidence 
related to criterion, but there is indirect 
evidence that the criterion may not be 
satisfied: 

there is no evidence related to the 
criterion. 

'lhe tenns "high confidence" and "low confidence" are also used in 

describing the degree of certainty with which causes of the ilrpainnent are 

koown when an ilrpainnent has been identified. The tenns are applied to 

causes as follows: 

high confidence -

low confidence -

The cause is present at or near the 

target at a concentration or intensity 

consistently above a threshold known 

to cause the :inpainnent, arxl with a 

denonstrated link (legal or technical) 

to the ilrpaiDnent. 

The cause is present at or near the 

target at a concentration or intensity 

above a threshold known to cause the 

llrq:iainnent, but the link arxl threshold 

are only weakly established, or the 

concentration or intensity are not 

consistently above the threshold. 
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Each ~ ilrq;lai=ent indicator is discussed on the following pages. 

Evidence is presented and stmmarized; the criterion for determining whether 

or not an .i.npai=ent exists is presented; and conclusions are drawn. A 

SUllll1aIY of inpainrents and their causes is presented at the end of this 

section (Table 4-5). 
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ii Restrictions on Fish and Wildlife Consurrption 

Criterion - When public health collSUllption advisories are in effect or when 

contaminant levels in fish and wildlife populations exceed current human 

health related standards, objectives, or guidelines. 

Conclusion 

Inpainllent - Yes (high confidence) 

Cause - PCBs and dioxin (high confidence) 

Sumna;y - The Oswego River N:x:. does not meet the delisting =iteria because 

public health advisories are in effect as part of a lakewide advisory. The 

substances causing this advisory are PCBs, mirex, chlordane, and dioxin. 

Wamwater fish, the only fish for which data are available fran Oswego 

Harllor, shCM only PCBs and dioxin in excess of the limits used by the State 

as a basis for consunption advisories. 

Evidence 

A fish consunption advisory has been issued by NYSDOH in 1987-88 for 

all of Lake Ontario including tributary streams up to the first 

barrier1 • The substances exceeding U.S. FDA guidelines in sane Lake 

Ontario fish are PCBs, mirex, and chlordane2 • Dioxin levels in sane 

fish fran Lake Ontario exceed the NYSDOH guideline for dioxin 3 • There 

are no advisories specific to the N:x:.. 

Sport fish data reported for Oswego Harbor are shown in Table 4-1. 

Only for PCBs is the FDA consumption guideline exceeded. In addition, 

dioxin analyses were carried out on a catp:>Site sample of three carp 

and six smallloouth bass taken fran Oswego Harllor in 19874 . The carp 

showed a level of 2,3,7,8-dioxin of 28.3 pg/g which is above the New 

York COilSUITption advisory guideline of 10 pg/g. The smallloouth bass 

level was 1.3 pg/g, below the collSUllption guideline. No data are 

available on sa.btDnids fran Oswego Harbor. These species reflect 

lakewide contamination and are considered under the Lake Ontario 
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PCBs Olle<dane Mirex 
SE!£ies Year Mean Rar>Qe Mean Rar>Qe Mean Rar>Qe 

White perch 1981 2.71 2.38-3.25 0.04 0.03-0.05 0.08 0.06-0.10 

Smalllrout:h bass 1981 l.31 l.13-1.66 0.03 0.02-0.03 0.05 0.04-0.06 

Smallm:Alth bass 1984 l.31 l.06-1.74 0.05 0.04-0.07 0.08 0.07-0.09 

Snallmwth bassc 1988 0.39 0.077-1.68 0.022 O.Ol-0.045 0.036 0.008-0.l5d 

ftlll guidelines for 
OCllSl.llPtian advisory 2.0 0.3 O.l 

"NYsOEx: (1982). Tcrxic SUbatanc:es in Fish and Wildlife, VOL 5. 

~ (1987). Tcrxic SUbatanc:es in Fish and Wil.dlife Analyses Since May l, 1982, 
VOL 6. 

"NYSDB: (1988). MenD fran L. Skinner, August ll, 1989. Mirex includes mirex plus 
photanirex (total mirex). 

~Y cme fish e.,,,.._,M the ftlll guideline for total mirex. 
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'lbxics Managerrent Plan in deriving the list of pollutants causing 

lakewide .inpainnents. 

As part of a statewide advisory1 , the NYSOOH reccmnends that there be 

no consunption of merganser = cum011 goldeneye ducks. 'lllis advisory 

is caused by flesh contamination with PCBs and mirex in excess of U.S. 

FD!'. guidelines2 '!here are no advisories specific to the NX:.. There 

are no data on chemical contamination related to consunption of 

wildlife taken fran the Nr.. 

References 

~York State Fishing, Small Gane Hunting, Trapping 

Regulations Guide, October 1, 1988-Septarber 30, 1989. 

~SDOH Press Release. July 13, 1987. 

3NYSDOH Press Release. August 5, 1981. 

4Skinner, L.C. (1989) EPA National Bioaccumulation Study Results. 

Mem:> fran L.C. Skinner, Septerrber 14, 1989. 
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ii) Tainting of Fish and Wildlife Flavor 

Criterion - When survey results have identified tainting of fish or 

wildlife flavor. 

Conclusions 

Iltpai.nlent - May Not Exist (low oonfidence) 

cause - Not Applicable 

5urrfna!Y - Whether or not the fish and wildlife in the NX; are free fran 

tainting according to the criterion remains to_ be confinned. '!he lack of 

any reports of tainting in a popular fishing and hunting area makes it 

appear unlikely that the fish and wildlife are tainted. 

Evidence 

No survey has been made in the MX to oonfinn the lack of tainting. 

However, numerous fish have been taken by recreational fishenren 

within the PIX:., and DEX: has received no reports of tainting in the 

mem>ry of current staft1. Similarly, num:rous waterfowl have been 

taken adjacent to the MX with no tainting reports
2 

New York State has six water quality standards for C class waters3 to 

protect against tainting of fish flavor. 'lhese are aminocresols at 5 

ug/L, chlorinated benzenes (chloro-, dichloro-, and trichloro-) at 50 

uq/L, total unchlorinated phenols at 5 ug/L, and total chlorinated 

phenols at 1.0 ug/L. In addition, there is a pentachlorophenol 

standard for C waters of 0.4 ug/L that is so strict that it also 

protects against tainting. In 1987, chlorobenzene and the three 

dichlorobenzenes were analyzed for in five samples taken at Minetto, 

imnediately above the PIX:., and were not detected at 1 ug/L4 • Various 

trichlorobenzenes have been analyzed for in Saitples taken fran 1982 to 

1986 am were umetected at 5 uq/L5 • 
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References 

1ereech, c. (1989) • Personal cammri.cation. 

2 Proud, J. (1989). Personal camamication. 

k ~ 1.1.1. Altbient Water Quality Stamards and Guidance 

Values. NYSDEX:, April 1, 1987. 

~SDOC (1987). Rotating Intensive Basin Studies (unpublished). 

5NYSDOC (1982-86) • Report of the Fixed Station Taxies SUrveillance 

Network. 
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iii) 0egradation of Fish and Wildlife Poplllations 

. 
Criterion - When camiunities of fish or wildlife called for in fish and 

wildlife management programs are not healthy, self-sustaining, and at 

expected levels of abundance. 

Conclusion 

Inpainnent - Yes (high =nfidence) 

causes - Periodically dry areas (high =nfidence), PCBs, 

octachlo=styrene, and dioxin (low =nfidence) 

St.mmary - Periodically dry areas have been observed to cause destruction of 

walleye eggs below the Varick Dam. '!his has led to a lower walleye 

population than would be expected. Water quality is unlikely to be 

adversely affecting fish. Criteria for the p=tection of fish-eatrng 

wildlife are exceeded for three substances and this may indicate that 

wildlife are being adversely affected. 

Evidence 

The area =ntains populations of American eels and naturally 

reproducing lake sturgeon, trout, Atlantic salnon, smallI!Duth ~ss, 

and other wamwater species. The walleye population is smaller than 

what it could be because of the creation of periodically dry areas 

below the dams in the river, particularly Varick Dam at Lock 7. 

Destruction of walleye eggs laid in these areas has been observed.
1 

There is no direct evidence that water quality has adversely affected 

fish populations in the NX:.. On the other hand, there has been no 

systematic study of fish camrunities or their health. Dissolved 

oxygen measurements carried out between 1981 and 1987 by USGS2 , at 

Lock 7, show that out of 35 neasurements, only one value in 1981 was 

under the GUO, objective of 6.0 rrg/L. '!his sanple was above the 

NYSDEX: standard of s.o rrg/L. 
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water quality data frail the NX between 1981 and the present show 

four metals for which concentrations have been found, on at least one 

occasion, in excess of water quality standards based on the protection 

of aquatic life. All these metals are found naturally in the basin. 

'1be exceedenc:es of water quality sta.OOards or guidance values for the 

four metals are shown in Table 4-2213•4• '1be highest exceedence rate 

is for zinc at 25%. As discussed in Chapter 2, p., 2-7, zinc data are 

to be treated with skepticism. Also, as discussed on p., 2-7, the 

calculated exceedance rate for copper, lead, and zinc is likely to be 

higher than the true exceedance rate because the cmparison is between 

a standard for the acid-soluble fo:cm and a measured value for total 

metal. 'Dle exceedence rate is 15% of the water measuremmts for 

mercury (guidancie value for A-Special waters is 0.2 ug/L). However, 

the basis for this value is protection of fish frail acclllllllating 

mercury above the USFDA guideline for the protection of human 

'DIBIZ 4-2. WATER COUMi ~OF DB: STANllllRllS .!\ND 
NIM!ER OF MEASURe!ENl.'S FOR rouR METlWl IN 'DIE 
I.aiER 05lifXXl RIVER WATER (1982-1987) a 

Ill.miler of 111.ri:>erof 
~ Bxceedences Measunments 

copper l 48 

lead 5 48 

am:cury 7 48 

zinc 12 48 

"imite:. Rlport of the Fixed Statial '!acics Sllneillance 
lletwutk, 1981-86. 1lotatinq Intensive lluin Studies, 
1987, 1988. Dl!C files. 

Mercury is not found in fish tissue in excess of the USFDA guideline, 

rut it is foond slightly in excess of the ~ objective of 0.5 ug/g 

for the protection of aquatic life and for the protection of 
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fish-eating birds in three out of four collections of sport fish 

(0.51, 0.60, and 0.64 ug/g) 5 . However, 0.5 ug/g is a protective level 

only and there is no evidence of effects at this level 6 • Spottail 

shiner collections in 1985 and 1986 fran Oswego Harbor showed levels 

well below the ~ Cbjective (0. 062 and 0. 051 ug/g) 7 • 

DEX: has developed fish flesh criteria to protect fish eating birds and 

animals8 • Table 4-3 lists these criteria with fish flesh levels 

observed in Os"Wego Harbor catches. Since sport fish flesh levels have 

declined for sane substances in the past ten years, the median values 

for catches fran 1984 through 1988 only have been calculated to better 

reflect current conditions. Criteria are exceeded for PCBs, 

octachlorostyrene, and dioxin. 

Both owls and herring gulls have been found either dead or emaciated 

in and around the zv:x; since 1980. In one owl found in Oswego, levels 

of various chenicals in its brain were DDE-117 ug/g, PCBs-65.4 ug/g, 

dieldrin-2.85 ug/g, and mirex-6.30 ug/g. According to Stone and 

Okoniewski (1983) 9 , the relationship between the elevated brain levels 

of DOE, dieldrin, mirex, and PCBs, and the death of the owl cannot be 

adequately interpreted at present. He=ing gulls found dead in the 

zv:x; have not shown such high levels of contaminants in their brains as 

the owl. 

References 

1
Creech, C. (1989). Personal ccnm.mication. 

~ (1981-1987). Water Resources Data. New Y=k Water Year. Vol. 3. 

3
NYSDEX: (1982-86). Report of the Fixed Station Taxies SUrveillance 
Network. 

4
NYSDEX: (1987). Rotating Intensive Basin Studies (unpublished). 

5
NYSDEX: (1987). Toxic SUbstances in Fish and Wildlife Analysis Since 
May 1, 1982. Vol. 6. 

6
International Joint cannission (1977). New and Revised Great Lakes 
water ~ity Cbjectives, Vol. II., p., 74. 
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7Skinner, L.C., and Jackling, S.J. (1989). Chemical Contaminants in 
Young-of-the-Year Fish Fran New York's Great Lakes Basin: 1984 
through 1987 I NYSDEX::. . 

8Newell, A.J., Johnsori, D.W •• , and Allen, L.K. (1987). Niagara River 
Biota Contamination Project: Fish Flesh Criteria for Piscivorous 
Wildlife. NYSDEX:. 

9stone, W B. and Okoniewski, J. C. (1983). Northeast Envirormental 
Science Vol 2., No. 1, p., 1. 
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~ 4-3, cx:MPARISCtl OF FISH FLESH LEllEIS OF alLORINATSl OR;ANICS IN oswm:> IWlOOR 
WI'1'H DEC CRrmRlA FOR 'l'llE PICl'fL'T!Qj OF FISH FATING BIKlS ' ANlMllL5 

Median Fish Flesh Levels (uq/9-ppn) 

EPA 

criterion a 
IE: 
Sportfishb,c Brcwnd 

Trout DEC Spot.tail Shinerse 
SUbstance (uq/g) 1984-1988 1978 1984 1985 1986 1987 

PCBs 0.11 0.90 0.087 0.069 0.067 0.038 

aldrin/dieldrin 0.022 0.01 

DDT/000/!DE 0.2 0.20 0.018 0.011 0.008 0.008 

chlordane 0.37 0.024 0.0061 

...min 0.025 <:.0.01 

he"4chlorobenzene 0.2 <. 0.01 0.115 ND 

hexachlorobutadiene 1.3 0.0017 

heptac:hlor I 
heptachlor epoxide 0.2 <:.0.01 

mirex and pllot:o-
mirex 0.33 0.05 0.00535 ND ND 0.002 

octachlorostyrene 0.02 0.035 

trichlorobenzene 1.3 0.0039 

dioxin (2,3,7,8-'ll'.llO) 0.0000023 0.000020} 

"NYsoa:: (1987). ~. A.J,. Jobnacn, D.W,. and Allen, L.K. lll.aqara River Biota: Fish 
Flesh criteria for PisciVO<Cll8 Wildlife. 

~ (1987). Tade a.bstances in Fiah and Wildlife, VOl. 6. 

c Skinner, L.C. (1989). Lake~ amllmcut:h Bus and Cszp. Mlm:>, August 11, 1989. 

~. D.W., ~. K.L,. ~. B.C,. Leonard, E.N,. and Keith, G.D. (1981). 
J. Great Lakes-· 7(3),330. 

8skinner, !£,. and JllCkl.ing, S.J. (1989). a-ical CcntJlni.nanta fran Young-of-the-Year 
Fi.ah fran New Yorlt'a Great Lakes Buin: 1984 through 1987. !IYSllfX:. 

£Skinner, L.C. (1989). EPA Niltiaial BiClllCClnllation Study Rellults. Mimi>, Septmtler 14, 
1989. (Data are for a ClClqlOllite of three cm:p - a ClClqlOlli te of 6 mallmcuth bass have a 
dioxin ocruantcation of 0.0000013 uq/9, which is below the criteria>) 
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iv) Fish 'l'Uloors or Other Defonnities 

Criterion - When the incidence of neoplastic and pre-neoplastic liver 

tunDrs exceeds 2% in bullheads or 3.5% in suckers, or other defonnities are 

at incident rates significantly above those in control cammrities. 

Conclusions 

Inpainlent - May Exist (low confidence) 

causes - Not Applicable 

Sumna;y - No definitive statement about irrpainnent can be made because the 

necessary surveys have not been perfoi:med. However, reports of tunDrs or 

defonnities by one fishe:cnan suggest that this :inq:iai.nnent may exist. 

Evidence 

'lbere have been no surveys to examine bullheads or suckers for liver 
tunDrs or other.defonnities. 

At the December 5, 1989 RAP 'NOrkshop in Oswego, a charter boat captain 

reported that he sees 75 to 100 fish a year with tunDrs or 

defonnities1• 

PAHs are the only documented anthropogenic cause of tunDrs in fish. A 

nuniJer of these substances have been tested for in sanples collected 

by the USA COE in 19812• 'Ibey were detected only infrequently. Table 

4-4 shews the USA COE levels2 and the nean values of the sane 

substances in Buffalo River sedinents3 where fish tunDrs have been 

identified as a problem. 
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TABIE 4-4. alWEG:l HllRBOR PAii Alll\LYSES a:MPARED WITH 

IEYELS !am BY NrSDEX: AND ERIE CXXNI'Y 

IN l!UFFALO RIVER Sl!DIMENl'S IN ug/9-ppn 

Buffalo River Mean Values 
Oswego Harbor NYSDEX: Erie county 

SUbstance (14 Sanples) (10 Sanples) (58 Sanples) 

acenaphthene <0.20 1.165 

acenaphthylene <0.20 1.332 

anthracene <0.10 0.855 4.091 

benz (a) anthracene <0.30 1.336 2.184 

benzo (a) pyrene (.0.10 1.229 2.056 

benzo (b) fluoranthene (.0.10 1.709 1.161 

benzo (ghil perylene <0.20 1.355 1.730 

benzo (kl fluorant:hene <0.20 0.683 1.641 

c:h<ysene (0.10 0.800 1.639 

dibenzo (a ,h) anthracene <0.40 0.869 1.539 

fluoranthene <0.30a 4.661 3.919 

fluorene <0.30 0.237 2.097 

imeno(l,2,3-oi)pyrene <0.10 1.539 2.073 

naP>thalene (0.30 4.435 

phenanthrene <o.1ab 2.498 4.079 

~ <0.20 5.481 3.167 

~ out of 14 MIPJes shawed a detectable llllOUllt of fluoranthene -
0.56 ug/9 

~ out of 14 111111\>les shewed a detectable llllOUllt of phenanthrene -
0.76 and o.ss ug/9. 
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v) Bird or Animal Deformities or Reproductive ProblE!llS 

Criterion - When incidence rates of cross-bill syndrcm:, reproduction 

failure, etc., are significantly (95% probability level) higher than 

incidence rates at control sites or when bald eagle reproduction is less 

than one eaglet per active nest. 

Conclusion 

!npllnnent - May Exist (low confidence) 

Cause - PCBs, octachlorostyrene, am. dioxin (low confidence) 

Sunmary - Although no definitive studies have been reported, levels of 

PCBs, octachlorostyrene, am. dioxin in fish flesh exceed DEX: =iteria for 

the protection of fish-eating wildlife, am. hence an impainnent may be 

caused by these substances. 

Evidence 

There have been no studies to cmpare bird or animal deformities or 

reproductive problE!llS in the NX:. with a control area. There are no 

nests of eagles in the vicinity of the NX:.1 • 

See iii) Degradation of Fish am. Wildlife Populations, (p., 4-9) for a 

discussion of fish flesh =iteria am. accunulation of chlorinated 

organics in herring gulls am. owls. 

References 

~, P. (1999). Personal camamication. 
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vi) l?egradation of Benthos 

Criterion - When the benthic macroinvertebrate cxmnunity structure diverges 

fran UiriJtpacted control sites of carparable physical and chanical 

characteristics. 

Conclusions 

Inpaintent - May Exist (low confidence) 

Cause - Unknown 

S\mnacy - Alt:halgh there are 110 recent definitive studies, toxicity tests 

carried out on sediments in 1987 suggest benthic macroinvertebrate 

populations may be inpaired. 

Evidence 

The only data on benthos populations in the N:X:. are fran the 

macroinvertebrate survey of Sinpson (1982) 1 in 1972 and 1978. The 

ntm'lber of species found in the N:X:. was above that found in the upper 

reaches of the river, but no canparison was made with unimpacted 

control sites. 

D.magna (water flea), P.pnmalas (fathead minnow), and H.limbata 

(mayfly) were exposed to sediments collected fran Oswego Harbor in 

1987 by the ~. Percent dead after a 96-hour exposure was 

significantly above controls for all 11 sites and for all three 

species. In 21-day exposures to sediment sanples collected in 1981, 

D.magna showed 110 chronic effects. 

References 

1sinpson, K. W. (1982) • Macroinvertebrate Survey of the Seneca-Oswego 

River Systan - 1972 and 1978. NYSDOH. 

2USllCOE (1987). Technical teport #!0175-02 fran T.P. Associates 

Intenlatianal, Inc. 
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vii) Restrictions on Dredging Activities 

Criterion - When there are restrictions on the disposal of sediments in 

open waters or when a:mtamination in sediments prevents a use for the 

sedirrents which they would otherwise have. 

Conclusion 

Illpai:rnrent - No (high confidence) 

Cause - Not applicable 

5umnary - 'lhere have been no restrictions an the disposal of dredged 

material fran Oswego Harbor, and no uses have been pre.posed for the 

sediment in the harbor. 'lherefore, there is no inpainrent, but the 

Citizens' .Advisory Ccmnittee has raised concerns about the open lake 

disposal of the sediments. 

Evidence 

There are currently no restrictions on disposal of dredged sediment 

spoil fran Oswego Harbor and no uses for the harbor sediment have been 

proposed. 

Views of Oswego RAP Citizen .Advisory Ccmnittee (CACI 

'lhe CAC has gone an record as opposing the open lake disposal of 

dredged material fran Oswego Harllor. Cyanide, zinc, lead, barimn, and 

oil and grease are the pollutants that exceed USEPA dredge spoil 

guidelines at sane sanpling sites in the harbor. 
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viii) Eutrophication or Undesirable Algae 

Criterion - When there are persistent water quality problems (e.g. 

dissolved oxygen depletion of bottan waters, nuisance algal accumulation on 

bathing beaches, nuisance algal blcx:ms, decreased water clarity, etc. ) 

attributed to accelerated or cultural eutrophication. 

Conclusion 

Inpai.zmant - Yes (high confidence) 

Cause - Phosphorus (high =nfidence) 

Sunl!lary - Because of reports of algal blcx:ms, and the reported enrictment 

of phytoplankton species associated with eutrophic envirorments, there is 

likely to be an inpainnent. Excess phosphorus is the likely cause. 

Evidence 

'lbere have been ·reports of algal blcx:ms in the NX:.. The same algal 

bloans have also been seen in nearshore areas of lake Ontario. Algal 

bloans have also been observed in the lower Oswego River above the 

NX:.. 

Dissolved oxygen levels are all above the NYS water quality standard 

of 5 ng/l in measurements made by USGS fran 1981-871 , and all but one 

are above the IJC objective of 6 ng/l. Sanples were taken in the main 

river flow and may not be representative of stagnant areas. 

A study by Mak.arewicz2 
reported that phytoplankton assenblages 

observed in Oswego Harbor and River in 1981 were represented by many 

species widely associated with eutrophic envirornnents. 'lbese 

eutrophic species were in higher abundances at the harbor/river 

stations than in the nearshore region of lake Ontario. No data are 

available on phytoplankton after several inprovements were made in 

sewage treatment systems. 
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Nutrients of various sorts are necessary for algal growth. They need 

to be present in high concentration in the water column for algal 

bloans to occur. Phosphorus is likely to be the nutrient controlling 

algal growth since the nitrogen to phosphorus atanic ratio in the 

lower Oswego River averages around 1201 • 'Ibis is in the range where 

phosphorus is considered a limiting nutrient3 • 

References 

1USGS (1981-1987). Water Resources Data. New York Water Year. Vol. 3. 

~cz, J.D. (1987). J. Great Lakes Res. 13(1):56-64. 

\retzel, R.G. (1975). Limnology. W.B. Saunders Co., Philadelphia . 
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ix) Restrictions on Drinking Water Conmmption or Taste and Odor Problems 

Criterion - When consmpti.on restrictions exist or when any waters 

(intended for human coilSII!ption) contain disease-causing organisms or 

hazardous concentrations of toxic chemicals or radioactive substances in 

exceedence of standards, d:>jectives, or guidelines, or when taste or odor 

problems are present (e.g. taste or odor prd:>lems caused by blue-green 

algae or anthropogenic substances) 

Conclusion 

Inpail:ment - Not applicable 

cause - Not applicable 

Sumnary - There are no drinking water supply intakes in the MX. and none 

has been proposed. The waters in the MX. are not classified for human 

consunption by New York State . 

• 
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x) Beach Closings 

Criterion - When there are recurring beach closings because of 

contamination fran bacteria, ftm]i, or viruses that may produce enteric 

disorders or eye, ear, nose, throat, and skin infections or other human 

diseases and infections. 

Conclusions 

Inpainnent - Not applicable 

Cause - Not applicable 

SUmnaJ:y - There are no beaches in the Nx:. and sw:i.mning is not encouraged. 
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xi) I?egradation of Aesthetics 

Criterion - When any substance produces an objectionable deposit, unnatural 

color or turbidity, or unnatural odor. 

Conclusion 

IltpaiJ:ment - May Not Exist (low confidence) 

cause - Not Applicable 

8unmary - Although turbidity occurs occasionally during high flow, it is 

not excessive, is largely of natural origin, an:l. is not an aesthetic 

problem. 

Evidence 

Aesthetics is a highly subjective indicator an:l. no extensive survey of 

NX users has been carried out. 

During stonn events or spring run-off, the Oswego River l:Jecc:lles turbid 

fran a high suspended particle load1 . The turbidity is rruch less than 

in other rivers of similar character (e.g. Genesee River) . 

References 

1Eidt, s. (1989). Personal camunicatian. 
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xii) Added Costs to ?lgriculture or Industry 

Criterion - When there are additional costs required to treat the water 

prior to use for agricultural ?ll']?OSes (i.e. including but not limited to, 

livestock watering, irrigation, and crop spraying) or industrial purposes 

(i.e. intended for cannercial or industrial applications and non-contact 

food processing). 

Conclusions 

Inpaiment - No (high confidence) 

Causes - Not applicable 

5umnary - There are no added costs to agriculture or industry. There is no 

irnpainnent according to this indicator. 

Evidence 

There are no agricultural uses of the water fran the llfX. and there are 

no known additional costs to industry for treatment of water taken 

fran the llfX.. 
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xiii) I?egradation of Phytoplankton and Zooplankton Populations 

Criterion - When phytoplankton or zooplankton ccmnunity structure 

significantly diverges fran ~control sites of carqJarable 

physicoc:hemical characteristics. 

Conclusion 

~t - Unknown 

cause - Not applicable 

5umnary - 'lbere are no data on phytoplankton or zooplankton in the PIX. 

taken since major remedial neasures were canpleted and a major industrial 

plant ceased operation. 

Evidence 

'!here are no recent data on phytoplankton = zooplankton populations 

in the PIX.. No surveys of zooplankton in the PIX. have been reported. 

Makarewicz (1987) 1 reported that phytoplankton assemblages observed in 

the Oswego Harbor and River in 1981 were represented by many species 

widely associated with eutrophic environments. 'lhese eutrophic 

species were in substantially higher abundances at the harbor/river 

stations than in the nearshore region of Lake Ontario. Abundant 

halophilic phytoplankton were found in the PIX. as cx:npared to the 

nearshore stations. Chl=ide levels in the harbor/river were fran two 

to four times higher than in the lake between April and October. 

'1he evidence is conclusive that phytoplankton assemblages fran the PIX. 

in 1981 reflected higher nutrient and chloride ion concentrations than 

that found in the nearshore areas of lake Ontario. In 1986 

construction was canpleted on an interceptor that picked up 18 sewage 

discharges within the City of Oswego. In 1987 salt storage in the 

harbor was discontinued. Also, the chloride output fran Onondaga Lake 

dzcgial markedly between 1985 (1800 DSJ/L) and 1987 (600 ng/L) when the 
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Allied Chemical discharge was shut down
2 • Whether a water quality 

impaiDllellt currently exists leading to phytoplankton or zooplankton 

divergence is unknown. 

References 

~cz, J.C. (1987). J. Great Lakes Res. 13(1):56-64. 

2
0no00aga County Department of Drainage and Sanitation (1989). 

Onondaga Lake ~nitoring Program Annual Report - 1987. 
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xiv) IDss of Fish and Wildlife Habitat 

This inpainnent indicator is =nsidered a cause of inpainnent iii) 

~adation of Fish and Wildlife Populations. 

RecatlneOOed habitat :i.nprovements in the NX will be discussed in Stage II 

of the RAP. 
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Tl\BIE 4-5. SllMIRY Tl\BIE OF IMPADMElf.l'S AND THEIR CAUSES 

Causes 
Indicator Inpail:ment High Confidence ___ I.ow Confidence 

High Confidence 

i) Pestrlcticns Cll fish and 
wildli!e CClll8impti.on 

iii) DecJradation of fish 
and wildlife p:ipulations 

Yes 

vii) RHtrictions on dxedqing No 
activities 

xii) lidded costs to agriculture No 
or industry 

viii) a>tropbication or 
undesirable algae 

I.ow Confidence a 

ii) Taintinq of fish and 
wildlife 

iv) Fish t1m:lrs or other 
defomities 

v) Bird or animal 
defomities/niproduction 
pr<lblems 

vi) Degrcation of bentho8 

xi) Deqradatian of aesthetics 

U1la1own 

xiii) Deqradation of i;byto
plankton/zooplankton 

Not applicable to Nr. 

ix) Restricticns Cll dr~ 
water~ 

X) Beach closings 

xiv) ID9a of fish and 
wildlife habitat 

Yes 

May not 
exist 

May exist 

See iii) 

PCB& ' dic:Ddn 

PCBs, octachloro
styn!ne, dioxin 

PCBs, octachloro
styrene. dioxin 

"In addition to lack of direct evidence for all indicators in this 
~. the """""1t Of indirect evidence is "-1" • 1.11e need for 
additional studies will be ocnsidered in the ~ 2 RAP. 

l\:vidence is: occasional e>rree'ence of a protective criterion in water or 
fish flesh. 

"Evidence is: SCJl2 laboratory tests. 

'\:vidence is: lack of caiplaints voiced by people using the Nr. and 
attending public meetings, and casual observation by a small mmt>er of 
people. 
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WATER QUALITY IMPAII<MENTS IN L!II(E CNI'ARIO 

The Lake Ontario Toxics Managenent Plan was adopted by NYSDEC, USEPA, 

the Ontario Ministry of the Environment, and Environment Canada in 

February, 1989. '!his plan lists seven substances as being of special 

concern to Lake Ontario because their levels in water or fish flesh exceed 

enforceable standards. These are aluminum, chlordane, 2,3,7,8-TCDD 

(diCDtin) , iron, mercury, mirex (mirex plus phot:anirex) , and PCBs. 

The Oswego RAP examines the evidence related to the transport of each 

of these seven substances through or fran the Area of Concern to detennine 

which of them constitute water quality problems that need to be addressed 

in Stage II of the RAP. 

In addition to these seven tCDtic substances, the ~ sets a target 

load for Lake Ontario of 7,000 metric tonnes of phosphorus per year and 

estimates that to achieve this, there ImlSt be a further reduction in 

loading of 430 metric tonnes. The parties (U.S. and Canada), are required 

to allocate this reduction between themselves and to develop plans to 

achieve the required reduction. This agreenent is also discussed in this 

chapter in tenns of phosphorus transport to Lake Ontario. 

Each of the seven pollutants of special concern is likely being 

transported in sane aioount out of the NX and into Lake Ontario. The 

irrp:lrtant question is whether or not the aioount of transport is 

significant. 'lbere is oo agreed on definition of "significant". The 

significance of the Oswego River transport load will depend on its 

magnitude relative to other sources of the same pollutant, and the 

enviromnental irrpact that transport fran the Oswego River will have on the 

Lake Ontario ecosystem. Unfortunately, there is little infoJ:J11ation 

currently available on either of these factors that will allow a sound 

judgment of significance to be made. 

Data on lakewide loadings of the seven pollutants are incarplete1 so 

that any carparison of estimated loadings fran the Oswego River with other 

sources to Lake Ontario, at this time, may be misleading. Recently 

inaugurated inprovements in tributary l!Dlli.toring ai the New Yo:dc side, and 
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better measurerrents of air deposition should inq;lrove this situation in 

caning years. 

'!be environmental inpact of a particular pollutant source can only be 

deteDnined prospectively by a modeling calculation that accurately 

describes the transport and fate of each pollutant within the system. In 

particular, the relative iJltlortance of external loads to the systan versus 

the recycling of the pollutant within the system nust be understood. Such 

models are not available at this time. Efforts to develop such models and 

assess their reliability are underway1 and are expected to provide useful 

products in the next few years. 

There is little direct info:anation relative to pollutant loadings to 

lake Ontario fran the Qm;ego River. Althwgh llDnitoring has been carried 

out on the river just above the NX:., sanples have not been taken frequently 

enough or analyzed at low enough detection limits to warrant calculating 

loadings. 

This Renedial .llction Plan uses available info:anation to develop a 

preliminary, and tentative, estimate of the significance of the Oswego 

River as a source of the seven pollutants identified as problan pollutants 

in the lake Ontario Toxics Management Plan. Much of the info:anation used 

in this analysis is taken fran measurements of pollutant concentration in 

various media in the NX:. and carparecl. with open lake values. '!be reasoning 

is based on the expectation that, if the Oswego River were making a 

significant contribution to lake Ontario, the envirormental levels of the 

pollutant in the river would be expected to be higher than lake Ontario 

values. In cases where transport loads are estimated directly, a 

canparison is made with loads reported in the lake Ontario Toxics 

Management Plan. '!be conclusions arrived at fran this analysis will be 

refined as results of direct loading estimates fran the Oswego River beccm: 

available, as loads fran other sources becane refined and extended, and as 

models that reliably relate input loads of the seven pollutants to 

environmental effects in lake Ontario beccm: available. 

• 
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The evidence for or against significant transport through or out of 

the NX is meager and what is available is circunstantial based largely on 

canparisons of concentrations of the pollutant in certain ma<li.a with other 

parts of lake Ontario and either lakewide averages or values obtained frc:rn 

areas thought to be representative of whole lake conditions. Conclusions 

are preliminary and tentative and will be refined as new info:cnation 

becanes available. 

For mirex, PCBs, nercury, and dioxin, there is evidence that suggests 

a small aIOCJlUlt of these substances may be entering lake Ontario frc:rn the 

NX. The evidence for mirex is found in spottail shiner collections and in 

water coll.Diil measurements. The evidence for PCBs is primarily channel 

catfish data that suggest an input of PCBs into the Oswego River above the 

NX. Levels of nercury in the NX:. water column are higher than those found 

generally in lake Ontario water. 

For all other LC1IMP chemicals of concern, the evidence suggests it 

unlikely that there is a significant net transport frc:rn the NX to Lake 

Ontario. 

Although phosphorus is entering lake Ontario fran the Oswego River, 

reduction of this phosphorus load is not considered necessary to meet New 

York's target for phosphorus reduction. (However, note that phosphorus is 

identified on p., 4-20 as a cause of eutrophicaticn within the NX.) 

Conclusion 

Pollutants that may have a significant net export frc:rn Oswego Harbor 

to Lake Ontario are: 

mirex 

PCBs 

nercury 

dioxin (2,3, 7 ,8-TCOO) 
• 
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Pollutants likely to have an insignificant net export are: 

all other IOIMP substances and phosphorus. 

Evidence 

There is little direct infonnation on the net export of any of the 

IOIMP priority taxies. 

The seven Lake Ontario Toxics Managenent Plan (IOIMP) priority taxies 

are listed in Table 4-6 together with available water quality data and 

their median concentrations are carpared to NYS water quality 

stamards and guidelines and to GLWJA specific ci>jectives. 'lhe data 

are very limited. 

alumirrum: The aluminum concentration was measured on five whole 

water samples collected at Minetto, just upstream of the NX. 

The mean concentration was 258 ug/L. 'lhe lakewide average was 

230 ug/L. 

chlordane: Al though no lakewide mean for chlordane has been 

reported, concentrations measured in open lake water range fran 

0.000034 to 0.000108 ug/L2• The concentration measured off 

Oswego Harbor is 0. 00005 ug/L 3, -well below the NYS water quality 

standard of 0.002 ug/L. Chlordane was detected in spottail 

shiners in 1984 in the Oswego NX. 
4 

The mean value was 6.1 ~/g 
carpared. with a mean in Salncn River spottails of 6.2 D:J/g in 

1984. On the Genesee and Black Rivers, trans-nonaclor and 

axychlordane -were occasionally detected at similar levels. 

Canadian chlordane levels5 in spottail shiners collected in the 

1980s vary fran non-'detect at a few sample sites to 47 ~/g at 

Missico Creek. Table 4-7 shows that chlordane was not detected 

in sediments in Os-wego Harbor at a detection level of 0.1 ug/g. 

There are no open lake sediment values for cat{larison. 



4-34 

'12\BLE 4-6. WATER CXN:ENTRATIOOS IN l\lll ARXJNll oswm:> Nx:. COIPl\R!Il WITH 

NYS IG\TER QUALI'1Y S'l'l\NllUCS l\lll GOIIWa VALUES AND GLW:l1\ 

CBJB:'l'IVES FOR ID1MP CllfM[CAI.s Of' ClliCElli (All values are in 

ug/i:rRJb) 

NYS w;i5 Mean For 
SUbstance Median - or Qlldeline ~ Ciljective Lake Ont.a 

alumimml 258b lOOc 230 

chlordane o.oooosd 0.002 0.06 

dioxin 0.000001 

iron 36.3b 300 300 662 

16e 3-37 

mercury 0.2f 0.1-1.0 0.2 0.2 

O.Old 

mirex 0.000014g 0.001 (substantially 
absent) 

l'CBs 0.0007d 0.001 0.00249 

"Lake Ontario Toxics categorization WOrk Group (1988). categorization of 
Toxics in Lake Ontario. 

~SDEX: (1988). The mean of five salll'les collected in 1988. unpublished. 

"For soluble allmlinun. Measured values are en unfiltered sanples and 
include more than soluble allmlinun, and thus are not CCJllPU"able. 

~fer, J., and Stewns, R.J.J. (1987). Organoc:hl.arine contaminants 
in antiient waters of Lake Ontario. Env. can., Inland waters Directorate 
Scientific series No. 159. Lake Ontario off °""'"'JO - one M1Ple. 

"usGs (1986, 1987). llllter 11Hources Data. - Ym!c llllt:er Year. Vol. 3. 

~ (1982-1988). 7 cut of 48 .-pl• • ad the guidance value of 
0.2 ug/L. 

'1yin, C., and llas8ett, J.P. To be publi.9hed. 



4-35 

'DIBIE 4-7. llllIJt Sl!DlMl!Nl' AIGILYSl!S !'RM ~ lllU8lR 
a:JIPARl!D llI'l!I LAJa!liIIE 1W1G1!S RB IDlMP 
PRICIU'lY all!MICAIS All> PiLEiPiiJidJS (uq/CJ'"Rlll) 

iv. - not analyzed 
NR - not reported 

Mean Ccncentratj,on in 
Sediment in NX:" 

< 0.1 

iv. 

5700 

0.40 

iv. 

<: 1.0 

493 

NR 

NR 

NR 

~. (1987). '1'achnical Repart fI017S-02 fran T.P. Auociatea 
Intematialal., Inc. (""'I'!" collected in 1987) 

~. A., Sarazin, L., and Iams, T. (1988). J. Great Lalaes -· 
14(2):241-251. 

"'B.. value of tlla il:cn CIOl"*IU&Um r- HplLtad in tlla ftfermce ia 
1/1000 of tbia - - an abvi.ou8 eaor • 

• 
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dioxin: The only environmental data for dioxin in the AfX is 

fran caiposites of six smallnouth bass and three carp analyzed by 

U.S. EPA in 1987. These results have been canpared with levels 

in the same and similar species fran other waters of New York 

State. rile sma.11.m:ruth bass levels are similar to those found in 

fish fran other parts of the lake. However, the carp values are 

high (28.3 pg/g), canpared with fish fran other areas. The only 

other carp sanple in Iake Ontario was taken at Olcott 

(Eighteenmile Creek) , where the levels were similar. Carp fran 

other sites (Niagara Falls, Buffalo River, and lake Chaltplain), 

were all under 6.4 pg/g. 

iron: For iron, the Iake Ontario mean concentration is 662 ug/L1 

and the mean concentration for Oswego Harbor for 1986 and 1987 is 
3 16.8 ug/L • Iron levels in sedinents (Table 4-7) were 5700 ug/g 

in Oswego Harbor canpared to an open lake sediment range of 2400 

to 9620 ug/g. 

mercury: Median mercury levels in the water column do not exceed 

guidance values in the harbor, but 7 out of 48 observations made 

between 1982 and 1988 do exceed the guidance value (Table 4-6) • 

Mercury in lake Ontario waters in 1981-82 was detected only on a 

few occasions at a detection level of 0.05 ug/L3• In Oswego 

Harbor, NYSDEX: detected mercury at a detection level of 0.2 ug/L 

in 26% of sanples between 1984 and 1987. USGS6 detected rrercury 

at a concentration of 0.2 ug/L or above in Oswego Harbor water 

sanples 54% of the tirre between 1981 and 1987 • 

• 
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Mean mercury levels in spottail shiners based on one sample per 

year4 , averaged 56 '«J/g fran 1984-1987 in the Oswego River NX:.. 

other areas reported 91 (Genesee River), 57 (Salnv:m River), and 

324 (cape Vincent) • Merc:llly levels fran smallmJuth bass in 

Oswego Harlx:>r collected in 19817 were 0.60 ~/g, while those fran 

the sane species collected off Galloo Isl.aOO in 1983 and Stony 

Isl.aOO in 1982 were 0.54 ~/g and 0.62 ug/g respectively. Galloo 

and Stony Island smallmJuth bass are likely to reflect Lake 

Ontario open water levels of xrercury. 

The xrean value in sedixrents fran Oswego Harlx:>r (Table 4-7) was 

0.50 ~/g, whereas the open lake sedixrent concentration varied 

between 0.14 and 3.95 ~/g. A s~le core fran the harbor showed 

mercury concentrations vary~ fran 0.09 ~/g in the surface two 

inches to 0.27 ~/g between 10 and 13 inches8 . 

mirex: Yin and Hassett9 have reported water column neasurem:nts 

for mirex collected approximately once every two m::mths at I.ock 8 

in the Oswego River between October 1983 and October 1984. The 

average concentration of mirex was reported as 14.5 pg/L. 

Measurem:nts in Lake Ontario outside the pli.me of the Oswego 

River gave a xrean concentration of 13.8 pg/L. Similar values 

were reported by Mudambi lO in 1982 in Oswego Harlx:>r and in Lake 

Ontario off San:iy Pond. 

Us~ the 14.5 pg/L as a yearly xrean concentration and a flow of 

6,478 cfs as the ~-term average flow for the Oswego River (see 

Chapter 2) , wculd lead to an annual transport of 84 grams of 

mirex per year to Lake Ontario fran the river. '!his is sanewhat 

larger than the 6 g/yr estimated by Lum, Kaiser, and canba.11 , rut 

still small ccrrpared to the estimated load fran the Niagara River 

of 8 kg/yr on sedixrents alone12 . In any case, it can only be an 

approximate figure because the sampl~ of the Oswego River was 

not correlated with flow so as to assure that the sample was 

representative. 
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Mirex levels in smalllrouth bass taken in o~ Harbor are 

indistinguishable fran those in the same species taken off Galloo 

and Stony Islands (Table 4-8). The latter would represent 

general conditions in the off-shore waters of Lake Ontario. 

Mirex and photanirex have been found in spottail shiner 

oollections fran Oswego Harbor at levels of 3.8 and.1.6 n;J/g in 

19844• Neither was detected in 1985 or 1986, rot mirex was found 

at 2.0 n;J/g in 1987. O::mparable levels ~ found in the Salmon 

River in 1984, 1985, and 1987, and in Black River Bay in 1984. 

Year 

1981 
1982 
1983 
1984 
1988 
1988 

TABU: 4-8. MIREX IN SMl\LIHX1l1I BASS !"IOI C9il!Gl HllAllOR 
AND GIJUX) AND S'l'CllY ISURJ5 (ug/g-ppn) 

weight 

771 
963 
498 

1122 
729 
608 

0.12 

0.08 
0.04a 

Galloo Island 

"Mirex plus ptiatanirex 

FCBs: A water column ooncentration of 0.0007 ug/L was found in a 

sanple off Oswego Harbor. '!his cmipares with a nean Lake Ontario 

concentration of 0.00249 (Table 4-6). 

Spottail shiner collections fran Osuego Harbor 4 show a mean 

concentration of 38 rq/g in 1987. In the same year, the salmon 

River collection showed 52 n;J/g. Mean values in spottail shiners 

for 1984-87 ~= Genesee River 65, Oswego River NX 65, Sallron 

River 77, and cape Vincent 101 n;J/g. The nean value for 1984 and 

1986 at Strawberry Island in the Niagara River where the lowest 

values were found was 42 rq/g catpared with the Oswego River nean 

of 65 rq/g for 1984, 1985, 1986, and 1987. canadian spottail 

shiner data for Lake Ontario coastal areas range fran 317 to 676 

n;J/g in 1985, the latest year of recOL'd. The value at Wolfe 
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Island (where lake Ontario water enters the St. Lawrence River) 

was 90 n:J/g in 1984
5

• 

Channel catfish in the Oswego River near Fulton have been found 

with m:iderately high PCB concentrations
13

• 'lhe mean value fran 

10 fish caught in 1986 for Aroclor 1254/1260 was 2.87 ug/g and 

for Aroclor 1016 it was 0.96 ug/g. Upstream at Phoenix, values 

for the same aroclors were 1.15 and 0.53 respectively. 'lhese 

values suggest inputs to the river in the vicinity of Fulton and, 

if this occurs, there is likely to be eventual export to lake 

Ontario. 

phosphorus: 'lbe mean phosphorus load exported by the Oswego 

River in 1983, 1984, and 1985 has been estimated5 as 390 rretric 

tormes/year. 'lhis is the largest fran any New York lake Ontario 

tributary, and makes up about 40% of the total New York tributary 

contribution. New York is close to maetin:j its target goal for 

phosphorus reduction to lake Ontario. Current plans do not call 

for additional actions within the Oswego River basin to maet this 

target. 
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CHAPl'ER 5 

SOURCES OF POLLUI'ANTS CAUSING IMPAIRMENTS 

Pollutants causing inpainnents to water quality in the Area of 

concern, together with the priority pollutants identified in the Lake 

Ontario Taxies Managenent Plan that are likely to have a significant 

transport fran or through the Area of Concern and into Iake Ontario, have 

been identified in Chapter 4. '!be purpose of Chapter 5 is to identify the 

likely sources of these pollutants so that renedial measures can be 

recamended in the Stage II Ratedial Action Plan. In addition to 

pollutants, the occurrence of periodically dry areas has been noted as a 

cause for .i.npaiJ:ment. Further discussion of this will be included in the 

Stage II RAP. 

After a general overview of pollutant sources, the six pollutants 

identified in Chapter 4 (PCBs, dioxin, and phosphorus (all high 

confidence) , and mercury, mirex, and octachlorostyrene (all low =nfidence) 

are described. For each pollutant, environmental and use infonnation is 

presented follc:Med by the evidence for the sources of each pollutant. 

Where infonnation is available that would suggest sub-basins likely to be 

the major source of the pollutants, this evidence is presented. 

In few, if any, cases is infonnation available that ·allows major 

sources to be identified with certainty. In no case are there data 

sufficient to calculate a definitive mass balance of a pollutant. Where 

specific measurements are needed to further identify sources in order to 

proceed with renedial actions, these will be identified in the Stage II 

RAP. 

A sumnary table linking inpaiDllE!nts, pollutants, and sources is 

included at the end of the chapter (Table 5-10, p., 5-36). 

OVERVIEl'J OF SOURCES 

Sources of pollutants to the NX:. can be classified as 1) either point 

or nonpoint sources within the Seneca-oneida-<>swego Rivers basin or 2) fran 

5-1
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Iake Ontario. Pollutants fran the latter source can be further tracked 

back to specific sources within the Iake Ontario basin or in the upper 

Great Iakes, but this is nore appropriately carried out urxier the Iakewide 

Management Plans that the federal govenments, in the Great Iakes Water 

~ity Agreement, have agreed to prepare. 

Point sources include both industrial and llllilicipal sources within the 

basin where the discharge is thraigh a regulated outfall such as a pipe. 

Municipal sewage collection and treatment systems can carry both industrial 

and darestic wastes. Sane llllilicipal systems also handle sto:rnwater flows 

and are called carbined systems. 'lb prevent backup of sewers during heavy 

stoz:m or snow melt periods, they are equiwed with overflow outlets that 

discharge directly to water courses and bypass the treatment plant. such 

canbined sewer overflows can be a major source of pollution. '!here are 66 

Illllllicipal treatment plants within the Seneca-oneida--Oswego Rivers basin 

that vary fran small facilities able to handle about 30,000 gallons per day 

to the Syracuse Metro plant with a design capacity of 86.5 million gallons 

per day. 

Pollutant sources that are diffuse and not concentrated at a specific 

outfall or pipe are known as nonpoint sources. These include hazardous 

waste and landfill sites where leachate may run off ·the site or 

contaminated groundwater may drain away fran the site urxiergrourxi. Runoff 

fran agricultural and developed areas can carry pesticides and fertilizers 

to water courses. Similarly, runoff fran industrial land can carry spilled 

industrial chanicals into water courses. Pollutants are also deposited 

fran the atmosphere onto land or directly into waterl:lodies. 'lhese 

pollutants may originate locally or may cane fran thousands of miles away. 

Many pollutants, including pesticides and PCBs, when carried into 

watercourses, becate bound to sediment particles and settle to the bottan 

of the stream or lake. They may remain there, gradually entering the 

aquatic life and accumulating in fatty tissues, or they may be gradually or 

suddenly transported downstream. 
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The waters of Oswego Harbor are made up partly of what canes down the 

Oswego River and partly what enterfl the harbor fran Lake Ontario. Little 

is known of the dynamics of interchange of lake and river waters, but that 

it occurs is certain. Waters entering fran Lake Ontario can carry 

contaminants with them, as can the fish that swim fran Lake Ontario into 

the harbor. 

E.VIDENCE AND CXN::LUSIOOS ~ING SOURCE'S OF SPEX:IFIC POLLUTANTS 

PCBs 

Properties and Soorces 

PCBs are mixtures of chlorinated biphenyls with different degrees of 

chlorination. '!hey are quite insoluble in water and adhere readily 

and strongly to se<'liments, soils, and fatty tissue. Because they are 

non-flamnable and have useful heat exchange and electrical insulation 

properties, they have been used extensively in the electrical industry 

in capacitors and transfonners. '!hey were also used in lubricating 

and cutting oil fo:anulations as well as in pesticide fo:rmulations, 

adhesives, plastics, inks, paints, and sealants. '!he use of PCBs, 

except in closed systems, has been harmed in the United States since 

the late 1970s. '!he New York State water quality standard is 0.001 

ug/L in all waters. 'llle FDA fish flesh consunption guideline is 2 

ug/g. 

!npainnents 

PCBs are one of the known causes of fish and wildlife consunption 

advisories that apply to Lake Ontario, including the AC:£.. '!hey are 

known to exceed the FDA consllllption guideline in fish samples 

=llected within the AOC. PCBs have also been identified (with low 

=nfidence) as may be contributing to a degradation of fish and 

wildlife pqllllations and bi.rd or animal defcmnities or reproduction 

problans. '!hey have been identified as possibly being exported in 
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significant am:mnts to Lake Ontario fran or through the AOC.. 

Conclusions 

a) '1be lack of identifiable major sources of PCB inputs to the AOC., 

and the close correlation of NX fish flesh PCB levels with those 

generally found in Lake Ontario for the same size and species of 

fish suggeSt that the major PCB input to the NX likely cares 

fran Lake Ontario, either through fish migrating into the AOC. 

fran other parts of Lake Ontario, or transfer of PCBs to the 

harbor fran Lake Ontario through the water colmnn, or by forage 

fish. 

b) '1be basin is likely contributing sc:.ne PCBs to the AOC.. Sources 

in the basin that may be contributing PCBs include: 

three pennitted point source discharges 

seven hazardous waste sites where PCBs are thought to 

be a likely source of PCBs to the Oswego River and bio 

sites where PCBs have been confil:med but insufficient 

infcmnation exists to determine whether or not 

migration is occurring fran the site; 

the drainage of Qwasco and Onondaga Lakes, and the 

vicinity of the Village of Skaneateles Falls; 

the Oswego River drainage between Phoenix and F\tlton, 

possibly in the bottan sediments; 

the bottan sediments of cnondaga Lake; 

there are likely to be additional, unidentified 

locations. 

Evidence for Sources 

Basin Inputs: 

a) PCBs are uJ:?iquitous in the Seneca-Qneida-Oswego basin, New York, 
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and the Great Lakes basin. In particular, sport fish fran all 

parts of the state =ntain neasurable am:mnts of PCBs in their 

flesh1 prd:lably fran PCBs deposited fran the atrrosphere. Lake 

trout in Hemlock Lake, a water supply reservoir with no 

industrial or nunicipal discharges, have fish flesh levels of 

0.49 lJl;]/g in a 1984 sanple. Lake trout in Lake Ontario averaged 

2.4 lJl;}/g in 1985 sanples2, =nsiderably above the Hemlock Lake 

value. 

b) PCB levels in fish flesh1 above those expected fran atrrospheric 

deposition alone can serve to pinpoint areas of current or past 

discharges to the basin. 

Lake trout in <Mas= Lake had PCB levels averaging 2. 07 

lJl;}/g in a 1982 sanple. Between 1983 and 1985, Lake 

trout in the Finger Lakes, within the 

Oswego-Oneida-Seneca River basin, ranged between 0.17 

and 1. 45 lJl;]/g. 

Brown trout fran Skaneateles Creek below the Village of 

Skaneateles Falls, in 1984 samples showed an average of 

2.86 ug/g carpared to samples above the village with 

0.25 lJl;}/g =ncentrations. 

Channel catfish3 at FUlton on the Oswego River in 1986 

had a mean total PCB level of 3.8 ug/g, while a similar 

=llection upstream at Phoenix averaged 1. 7 ug/g. 

'lbere are no known PCB sources in this area but there 

are a nuniler of possible sources including contaminated 

bottan sedinents in the Oswego River. 

c) PCBs in the basin are discharged by Ge-Fisher Guide and Roth 

Brothers Smelting into Ley Creek, a tributary of Onondaga Lake, 

and by Industrial Oil Tank Service into Stony Creek, a tributary 

of Oneida Lake; all three under NYSDOC permits 4• '!he permitted 

limit ~or the Industrial Oil Tank Service is 0.0003 poun:is per 

day; the limit for ~Brothers Smelting is 1.0 lJl;]/L fran an 
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approximate flow of 13, 300 gallons per day of cooling water, or a 

maximum of 0.0001 pounds per day, plus a similar concentration 

fran an undetennined aI1DU11t of non-quantified stonn water. The 

pennitted limit for CM:-Fisher Guide is 0.0047 pounds per day. 

'lhese loads should be cmpared with the estimated 3.4 lbs/day of 

FCBs entering Iake Ontario fran all soorces
5

• 

d) Twenty-one inactive hazardous waste sites in the drainage basin 

are suspected or confinred to contain PCBs
3

. 'lhese are listed in 

Table 5-1. The site locations are shown in Figures 5-1 and 5-2. 

Table 5-2 shows the sites categorized by the likelihood that they 

are =ntributing PCBs to the drainage basin that could be 

reaching the NX:.. '!he basis for the site categorization is shown 

in Table 5-3. Because of the widespread use and disposal 

practices connected with FCBs there are likely to be other sites 

containing FCBs which have not yet been identified. 

e) PCBs have been used in the basin and are expected to be in the 

bottan sediments of lakes and rivers in the basin. Core sanples 

taken fran Onomaga Iake 6 show a quantifiable level of aroclor 

1248 between zero and six inches, and aroclors 1248 and 1254 at 

two places down to 4 7 inches. No sedirrent measurements for PCBs 

have been reported for any other parts of the basin outside the 

NX:.. 

Lake Ontario Inputs: 

a) PCB levels in smallm:Juth bass fran Oswego Harlx>r are 

indistinguishable fran levels in smallnnlth bass sanples taken 

off Galloo and Stony Islands fran 1981 to 1983. See Table 5-4. 

Galloo and Stony Islands are expected to represent open Lake 

Ontario conditions, but they may be influenced by the Black 

River, a known PCB source. 
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TABLE 5-1 
SENEX:A-QIEIDl\-a;!i!XD RIVERS BASIN 

INl\C'l'lVE llllZARIXXlS lil\.5TE SITES THAT M!IY cnmuN PCBs 

Size 
Sitet - (Acres} Location SUb-buin 

727005 canastota 7 canastota (VJ Oneida River 
landfill Madison Co. 

734006 otisca Inc. 5 DeWitt (Tl Oneida River 
Onondaga Co. 

734009 Tripoli Onondaga (Tl Onondaga Lake 
Landfill tmndaqa Co. 

734013 Olanta 0.75 Syracuse (Cl Onondaga Lake 
Oncndaqa Co. 

734022 Rockwell 2 Syracuse (Cl Cklcrldaga Lake 
Clnondaga co. 

734028 Split Rock 400 Cklcrldaga (Tl Onondaga Lake 
Cklcrldaga Co. 

734029 Old Syracuse 0.20 Syracuse (Cl Ck1crldaga Lake 
Die. Oncndaqa Co. 

734030 <lnondaga Lake Clnondaga Co. Onondaga Lake 

734034 Clay landfill 38 Clay (Tl Oneida River 
Onondaga Co. 

734036 Salina 20 Syracuse (Cl Onondaga Lake 
landfill 

734037 Brighton Syracuse (Cl Ctlaldaga Lake 
Landfill Onondaga Co. 

734039 Syracuse FT 1.0 Syracuse (Cl Ck1crldaga Lake 
Qiondaga Co. 

734040 17als Dcdqe 20 Solvay (VJ Onondaqa Lake 
Oncndaqa co. 

734044 Ley Creek PCB 5alina (Tl Onondaqa Lake 
Oncndaqa co. 

734047 Winkelman 0.06 Syracuse (Cl Onondaqa Lake 
Qiondaga CO. 

738003 Volney 58 Volney (Tl Oswego River 
landfill Oswego Co. 
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TAllIE 5-1 (Continued) 
Sl!NEX:A~ RIVERS BASIN 

INl\CTIVE llllZMIXXlS Wl\S'lE SITES 'IHAT MAY camuN PCBs 

Size 
Sitet !lane (Acres) Location Sub-basin 

738004 N. -trong Volney fT) Oswego River 
Landfill OSWeqo co. 

7380048 s. Al:m81:ral9 Volney (Tl Oswego River 
Landfill Oswego co. 

738014 Clothier 3 Granby (T) Oswego River 
OSWeqo co. 

738023 Fulton 2 Fulton (C) Oswego River 
Tenninal Oswego co. 

738028 COlture o.os Fulton (C) Oswego River 
Oswego co. 



5-9 

I 

(~\ 

I . '-'\ 
I I 
\ I 
' I 

\- \ I 
.-, ' ..... , ..,) I 
' '~ - I I 

I 
\ 

~ .... ~~ \ 

-· 

\ 
\ 

._ I-
( 
I 
I 
I 
I 
\ 

(\.) 
r--./ 
I 

-, _.I .... _ 
SEE FIGURE 5-2 

tD s 0 Cl -

Figure 5-1. Inactive Hazardous waste Sites in the Seneca-oneida--Oswego 
Rivers Basin Known or SUspected to Contain PCBs (Nu!td:>ers 
refer to last three digits of site numbers in Table 5-ll 



Seneca River 

N 

Ley Creek 

044 

009.. 021• 

0 1 2 

Miles 006. 

Figure 5-2. Inactive Hazardous Waste Sites in the Syracuse Area 
Known or suspected to Contain PCBs (Numbers refer to 
last three digits of site nurrbers in Table 5-1) 

"' I 
~ 
0 



. 5-11 

Tl\BLE 5-2 
, SEmr.A-QiEIDA-oswml RIVERS BASIN 

INl\Cl'IVE llAZAKXXJ5 Wl\S'l'E SITE CAT!XDRIZATICN 

Evidence 

Category A. 'lb?ught to be a likely source of PCBs 

734030 

734044 

738004 

7380048 

738003 

738014 

738023 

Ley Creek PCB c:cntaminatad llediments 

N. Atmstza19 Landfill PCBs dispos8d at the site with drainage directly to the 
O....ego River. 

S. Al:matl:ong Landfill PCBs disposed at the site with drainage directly 
to the O....ego River. 

Volney Lardfill RI/FS*, KD* CCllpleted. Site is capped and a groundwater 
systan is beiir,J installed. 

Clothier RI/FS*, KD*, 80il RlllC>Val CCllpleted and remediation 
is undm:way. osnlS study £cum no evidence of 
envil:Uimmltal ._ or risks to wildlife. 

FUlton Teminal RI/FS*, KD*, soil nm:wal CC11pletad. Final ranediation 
still to be inplemented. 

Category B. Insufficient infozmation to categorize 

734034 

734036 

Clay Landfill 

Salina Lardfill 

Category c. Inveatiqations ina:nplete: t:hought to be an unlikely source of PCBs 

727005 

734009 

734013 

734029 

734039 

734040 

734047 

734006 

734002 

734037 

738028 

734028 

canastota Landfill 

Tripoli Landfill 

()Janta 

Old Syracuse Die 

llenDte fran river systan. 

PCBs not detected offsite. 

Distant fran NX with unlikely transport mechanism. 

No direct c:cnnection to river systan. 

Syracuse Fire Training No direct c:cnnection to river systan. 

Vala Dodge 

WinkJ.aMn 

otisca Inc. 

Brighton Landfill 

Colture 

Split ltlck 

I.ow levels of PCB& £cum to date. 

Transfm:mer spill with unlikely transport mechanisn to 
NX. 

soil ran:wal caipleted and the site is renDte £ran the 
river system. 

100 gallon PCB spill has been J:<!llCW!d. Investigations 
ocntinuinq. 

Buried PCB waste ran:>te fran the river systan. 
Unlikely transport mechanisn to NX. 

Investigation cxmtinuinq. However, the type of 
operation and the am:iunt of contamination indicate an 
unlikely source for the NX. 
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Table 5-3 

SENEX:A-CliEIDl\-oswEXD RIVER! BASIN 

INl\CTIVE ElllZllRlCXJS lil\STE SITES CAT!XDRIZATIQI CRITERIA 

C&tegary A 

catego;y B 

catego;y c 

cateqory o 

Criteria - Inwstiqatials have ahcwn the site to be a lilcely 
scurce for the Area of Clcncern .....,,,. PCB& are or may have 
been migratilq to the river systan by a specific pathway such 
as surface :i:unoff, gxoundwater migratial, ccntal\linated 
sedilllents, etc. , and :remediaticn has not been caipleted. 

Criteria - Not encugh infODllilticn is known about the site to 
detennine if it is a potential scurce of PCB& to the Area of 
Concem. 

Criteria - '1'he investiqatials are not caiplete. However, the 
site is believed to be an unlilcely scurce of PCB& for the Area 
of O:mcern due to distance fran the river system, drainage 
patterns, hydroqeology, surface features, soil 
characteristics, etc. 

Criteria - 'I.be investigatials are caiplete. 'I.be site is 
believed to be an unlikely source of PCBs to the Area of 
Conc:ern due to distance fran the river system, drainage 
patterns, hydroqeology, surface features, soil 
characteristics, etc., or :remediaticn is caiplete. 
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b) PCB levels in small.Irouth bass fran Oswego Harbor are higher than 

levels in the sane species fran the Oswego River above the 

harllor, but below Himansville. See Table 5-4. 

Year 
1981 
1982 
1983 
1984 

TllBLE S.-4. CCMPARISQI OF FISH FU!Sll <XH:l!N1'llATIC CF 
llCBs IN SMllLUUl'l1I MS5 FIDI OSliElOO !IMll)R 

AND 'l'llE oswm:l RIVER WITH 'l'llE SAME Sga:m> 
F101 GllWXl Mil STCllll l!!TAlllS (uq/q) 

o.weqc, llarllor 
Weight 

Glllloc> Islan:i 
Weight 

StaJy Islan:i 
Weight (™) PCB cax: • 

79 l.31 ~ o.32 

671 1.23 
1122 1.31 1224 0.32 

(<pm!) PCB cax: • 

498 0.76 

«r> 83 
963 

PCB cax:. 
1.85 
2.12 

"NYsmc (1987). Taldc - in Fillb an! Wildlife AM1}'9S Sinl:9 May 1, 1982. Vol. 6. 

c) Spottail shiner collections fran the harbor fran 1984 to 19867 

show average PCB levels in whole fish sanples of 74 a:J/g and are 

in the same raa:Je as spottail shiner PCB levels in the Genesee 

River and Sa1Joon Rivers (65 and 90 a:J/g) and considerably below 

the average value at the rrouth of the Black River (808 a:J/g). 

Spottail shiners taken near Wolfe Island7, where Lake Ontario 

narrows to foDll the St. Lawrence River, had a mean concentration 

of 90 a:J/g PCBs. 

d) PCBs have not been detected in grab sanples of harllor sediments 

using detection levels of 0.1 ug/g in 19818• A sediment core 

taken in Qs\iego Harbor9 showed no aroclor 1016/1242 or 1260 at a 

detection limit of 0.001 ug/g: aroc:lor 1248 varied fran 0.0015 at 

the surface to 0.045 ug/g: and aroc:lor 1254 varied fran 0.0013 to 

0.029 ug/g. The average concentration of total PCBs in Lake 

Ontario sedilrents is 0.057 ug/g10• 

References 

1NYSDEX:: (1987). Toxic SUbstances ·in Fish and Wildlife Analyses Since 

May 1, 1982. Tech., Vol. 6. 
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Dioxin 

Properties and Sources 

Dioxins are chlorinated organic ccrrpounds with low water solubility 

that bind to sediment and soil particles and dissolve in fatty 

tissues. 'l11e llDSt toxic of these ccrrpounds is 

2,3,7,8-tetrachlorodibenzodiaxin ('ICDD). Dioxins bioaccuirulate 

m:xierately in the aquatic envirornrent. 'Ibey are by-products of 

c:anbustion in the presence of chlorine and are found in fly ash and 

other products of these processes. 'Ibey are also by-products of the 

alkaline treatment of chlorinated phenols. Rats fed 0.01 ug/day of 

TCDD show a variety of pathological effects. 'lbe New York State water 

quality stamam for 'ICDD is 0.000001 ug/L in A, A-Special, B, c, and 

D waters based on prevention of bioaCCl.lllDllation in fish flesh. There 

is no FDA guideline for TCDD, but the New York State Department of 

Health has set 10 ng/kg as a level that 'WOUld trigger a consumption 

advisory. 

Dioxin (2,3,7,8-tetrachlorodibenzodiaxin) is a cause (high confidence) 

of the general fish consmption advisories that apply to the NX:.. 

Dioxin is known to exceed the New York State consumption guideline in 

fish sanples collected within the N:x:.. Dioxin may also be exported 

fran or through the NX to Lake Ontario. 

Conclusions 

No sources of dioxin have been identified. 

Evidence for Sources 

a) There are no envirornrental sanples within the basin that have 

been analyzed for dioxin except for the analysis on smallnDuth 

bass and cai:p taken frail the NX in 19871, page 4-36. 
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b) Dioxin is generally found in lake Ontario fish with the 

concentration depending on age and species. 

cl 'lbere are no pennitted discharges of dioxin within the basin. 

d) 'lbere are no hazardous waste sites reported to contain dioxin. 

However, dioxin is not analyzed routinely at such sites. 

e) Data fran a canposite of three carp taken in 1987 fran the AOC1 

show dioxin levels that may indicate sources in the basin. There 

is no info:cmation that could be used to pinpoint these sources. 

References 

1Skinner, L.C. (1989). EPA National Bioaccumulation Study Results. 

MEflD fran L.C. Skinner, September 14, 1989. 
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Phosphorus 

Properties and Sources 

Phosphorus occurs naturally in soils, sediments, and the water =lumn. 

Excess phosphorus in waterbodies can lead to rapid growth of 

microscopic plant life (phytoplankton) during sumner. The decaying 

phytoplankton renDVes oxygen fran the water that is needed by other 

water life. It also washes up on beaches as algal mats. Since it is 

a natural carponent of animal and plant life, it is found in danestic 

sewage. 

Treatnent of sewage reduces the phosphorus· load, but sane will remain 

in the effluent. During stoDn events, discharge of phosphorus will 

occur through overflows fran CCllbined sewer systems. Inadequate 

treatnent of sewage will accentuate problens connected with 

phosphorus. Phosphorus is a major carponent of fertilizers and is 

likely to be found in runoff fran agriculture and urbanized land. 

There is no water quality standard for phosphate and polyphosphate, 

but there is a 1 111]/L limit required by the GLW;JA on all sewage 

treatnent plants discharging llDre than 1 million gallons per day. 

Phosphorus has been identified in Chapter 4 as the limiting nutrient 

connected with excessive algae production in the NX. 

Conclusions 

There are numerous sources of phosphorus =ntributing to the algae 

:inpainnent in the NX. Major sources are suspected to be the Fulton 

and Syracuse Metro sewage treatnent plants, the Wetzel Road sewage 

treatnent plant's wet weather overflow and canbined sewer overflows 

fran the Syracuse Metro system and other CCllbined systens in the 

basin. Aqricultural and urllan runoff to the basin is likely 

=ntributing, but there are no measuranents of am:iunts. 
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Evidence for Sources 

a) The three lakes (Oneida, Onondaga, and Cross) close to the head 

of the~ River are eutrophic1 • They receive nutrients 

(including phosphorus) discharged fran lllll1icipal treatment 

plants, sewer system overflows, and land runoff and discharge 

these nutrients (in soluble or particulate-bouOO fonn or in the 

fonn of algal masses) into the Oswego River1 • 

b) Direct discharge of ?J.ytoplankton to the Oswego River fran 

Onondaga and Oneida Lakes has been observed in 19811 . In June, 

1981, Onondaga Lake was reported as very rich in blue-green 

algae, and Oneida Lake at the outlet, was also rich in 

phytcplankton daninated by blue-green algae. After entering the 

Oswego River at '1'1ree Rivers, blue-green algae remained daninant 

for the next ten miles. 

c) An attatpt has been made to construct a mass balance for 

phosphorus in order to detennine the approximate contributions 

fran the three sub-basins of major ilrportance. The results are 

shown in Table 5-5. The location of the sampling stations can be 

seen in Figure 5-3. The calculated leads are only approximate 

because of a number of problems: streamflOW' gauging is only 

accurate to about .:t 20%, the Onondaga Lake exit flOW' is not 

gauged because the flOW' at this point reverses umer certain 

conditions, and the sanpling for phosphorus ireasurements was not 

done in air.f relation to flOW'. One would expect the Oswego 

station load to be equal to the sum of the loads fran the three 

sub-basins plus phosphorus added alQnJ the course of the Oswego 

River. Even though this analysis is crude, it may serve as a 

beginning point for evaluating phosphorus loads within the basin. 
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TABLE S-5 POOSPIDRUS BAI11R:E FIO! SUB-BASINS 

Flew ~ Phosphonts 
SUb-Basin Station (cfs) concentration !!!!i/L) IDad (l.bs/da)!) 

o.weg., o.weg., 8009a 0.065c 2807 
River 

Seneca Baldwinsville 4659a 0.060c 1505 
River 

Oneida Brewertal 302la 0.054c 879 
River 

Q'a ~aga Onondaqa 5srl' 0.127'1 377 
Lake Lake eldtc 

~986 flews as lneasured by uses gauging statiOllS 

~imated fran total inflow to Onondaqa Lake between 1971 and 1986 

"NYsoex: mcnitoring station values. Mean concentrations for 1986 

~ County (1987) • Department of Dra.inaqe and Sanitation. 
111'.plblished data. A uean phosphorus amcentratian was estimated fran 
epil:!Jmicn 8'111ples taken in the northern part of the lake in 1986. 
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d) '1here are 66 nrunicipa.l sewage treatment plants in the basin 

varying in design flow fran the 3,000 gallon per day Savannah 

Sewer District #1 plant to the 86.5 million gallon per day tMGD) 

Syracuse Metro plant2• All plants, new provide a mininum of 

secondary treatment and those with flows greater than 1 MGD 

operate within pexmissible 1imits3 (1 rrq/L under the Great Lakes 

Water Quality Agreement3). The Fulton sewage treatment plant has 

recently been upgraded. The total current flow fran the 

treatment plants in various sub-basins is shown in Table 5-6. 

Since the larger plants have permitted limits on phosphorus, 91% 

of the total sewage treatinent plant flow in the basin is covered 

by phosphorus limits. '!he lower Seneca-Qslriego River, Oneida 

River, and Onondaga Lake sub-basins make up 78% of the current 

sewage treatment plant flows in the basin and 94% of this load is 

subject to phosphorus limitations. These are the sub-basins 

expected to have the major .impact on water quality in the AOC. 

'!hey receive 78% of the total sewage treatinent plant discharge in 

the basin. 

TllBLE S-6. '1Url\L FI.CW (MILLICll Gl\LI£liS PER Dl\ll') 
FlU! !UIICIPAL S!HIGB TREA'DIENr PIANI'S 
m THE SEllEX:A-QIEIIllK)5WEQ) RIVERS 
BASm BY stm-Bl\Sm 

SUl>-Basin CUrrent FlcM 

i:,_,,. SmB:a-<lawego Ri"""8 . 17 .03 

cmeida River 15.90 

~Like 74.93 

Skar8atelea 0.58 

°""""" creek 
8.97 

Clyde River 6.69 

Upper 5eneca River 13.92 
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Phosphorus discharge infomation fran sewage treatnent plants in the 

three .i.np:lrtant sub-basins is listed in Table 5-7 together with 

industrial discharges that have a peDl1i tted piosphorus load. 

Phosphorus loading data are available for IOOSt facilities for 1988 so 

an estimate can be made of the total phosphorus loac'li ng. 'nle total 

estimated loading of phosphorus fran lllJili.cipal am industrial sources 

within the three sub-basins is 1064 lbs/day. 

TABUl S-7 Pll'.lSPll:lRIJS LOADS IN 1988 F10! IUIICIPl\L AND 
IN005TRIAL DISCllARGl!S IN 111E THllEE MAJOR SUB-BASINS 

Bub-Basin Facility 

Lower Seneca-o&wegc °"""'9'> (C) West 
Rivera 

CJneida River 

Fulton (C) 

Wetzel !load S.D. 

Bal.dwinsville
Seneca Knolls S.D. 

Miller Brewing, Inc. 

Oneida (C) 

lake Shore s .D. 

Meadalobxook
Limesta>e S .D. 

canast:ota (VJ 

Olk Orchard S.D. 

l!ast Oneida Lake S.D. 

PhoapOOJ:us loads 
(Po!!llda per day) Totals 

22.0 

229a 

34.2 

16.0 

24.s1' 

0.5 

13.2 

6.7 

22.1 

9.2c 

15.7 

3.1 

474 

326 

70 

474 

'"PriOr to cx:npiet1ai of plant upgrade in 1989. Thue data reflect a period 
of tilm during "'1ich portia1a of the plant were cut of aervice hamse of 
the upgrading. 'lbe plant will be required to meet the 1 mq/l ~ 
limit specified in the GIH;l!I. 

~ the Dllllths of JIJne through Sept:ad:ler, Anheuser-Busch illegally 
discharged phosphorus not included in this figure (seep., 2-19.) 

"Measured loads not available - pennitted load used. 
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e) The two major phosphorus dischargers in 1988 were the 

Syracuse Metro and the FUlton plants making up 84% of the 

phosphorus load fran facilities in these three basins (Table 

5-7). 

f) Catbined sewer systems or overflows caused by excessive 

stoznwater infiltration of separate sanitiuy systems, can 

add considerably to the phosphorus load in the receiving 

water. Two municipal sewer systems, Syracuse Metro and 

Wetzel Road, are under orders to correct serious overflow 

prablans. There is currently enforcement action against the 

City of Auburn (<Masco SUb-basin, not listed in Table 5-7). 

The Wetzel Road facility, as an exanple, was designed to 

handle 5.0 M>O. Measurements on the system during 1984 

showed up to a peak overflow of 36 M>O, mainly during rain 

and snowmelt periods. 

g) Primary agricultural inputs of phosphorus to the 

Seneca--Oneida-Qswego River basins are expected to care fran 

the southern shore of Oneida Lake and the extensive 

agricultural area drained by the Seneca River system. No 

specific infonnation is available on the agricultural 

contribution of phosphorus, but the many large lakes would 

be expected to be a trap for llllch of the phosphorus that 

drains into them fran agricultural lands. 
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Mercury 

Properties and Sources 

Mercury is found as a natural mineral, usually as the sulfide, and is 

widely used by man in batteries, electrical contacts, and 

thel:naneters. Mercury is also found in C'Oal and can be released to 

the environment during C'ClliJustion. At one tine it was used 

extensively in the electrolytic production of chlorine fran brine, but 

is no longer used for that purpose. It was also used as a pesticide 

but mercury pesticides were banned fran use in New York effective July 

1, 1971. In streams, ponds, and lakes it is bound to sectiments but 

can be transfcmled by certain bacterial populations to fonn rrethyl 

mercury which is rapidly taken up by aquatic life, particularly fish. 

Mercury is readily transferred fran fish to fish consumers and can 

cause irreversible central nervous system damage. New York State has 

a water quality standard of 2 ug/L based on protection of public 

health in A and A-Special waters and a guideline of 0.2 ug/l in A, 

A-Special, B, and C waters, based on prevention of bioaccumulation in 

fish flesh. '!he FDA fish flesh consunption guideline is 1 mg/kg. 

Irnpainnents 

Mercury is considered as one of the Lake Ontario Toxics Managerrent 

Plan priority chemicals with a possibly significant net export to Lake 

Ontario. 

Conclusions 

Mercury fran past discharges is in the sedirrents of Onondaga Lake and 

biio of its tributaries, in Oswego Harbor sedirrents and likely in 

sedirrents of the Oswego River. Plant sites adjacent to Onondaga Lake 

and its tributaries are contaminated. These are possibly contributing 

mercury to Lake Ontario. There are seven pennitted point source 

discharges of mercury in the basin, but of those sources now operating 

only the Milliken Generating Station released reportable aioounts in 

1988. 
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Evidence of Sources 

a) Mercury is carm:mly found in fish flesh throughout the state. 

Mercury levels in fish flesh increase with the weight of the fish 

and vary am::ing species. Lake trout in the Finger Lakes weighing 

between 1000 and 2000 grams have levels varying between 0.27 and 
1 0.45 uq/g • 

b) Mercury measurements on smalltmuth bass1 collected fran the 

Oswego River, Cross Lake, and Onomaga I.ake fran 1980 throuqh 

1986 (Table 5-8) show that Onondaga I.ake values are higher than 

those in Cross Lake and the Oswego River. Fish taken at 

Himlansville had higher concentrations than those fran Oswego 

Harbor. 'lbese data 51J99eSt that Onondaga Lake is the main source 

of mercury to the NX. 

~5-8 MER:llRY LEVELS IN SMM.UDml BASS 

Source Year lfeili!!t !9:> Mercury (!519:> 

cmndaqa Lake 1980 470 0.92 
1981 485 1.23 
1983 442 1.08 
1984 380 1.03 
1985 513 1.20 
1986 446 1.05 
1986 549 1.18 

Cross Lake 1981 817 0.39 

Oswego River 
(below Hiimlnsville) . 1981 522 0.72 

Ollwego Bazbor 1981 795 0.51 

c) Sanq:>les of lake trout fran Skaneateles Lake1 were fran 1/2 to 1/3 

the weight of lake trout fran other Finger I.akes, but their 

mercury levels were about twice as high (0.70 ug/g for fish 

averaging 671 grams, and 0.58 for fish averaging 607 grams in 

1980 and 1983 respectively) • 
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dl Measurem=nts of nercury in the water col= are limited to Oswego 

Harlx>r and Onondaga Lake. Eight ireasurem=nts of Onondaga Lake 

water in 1987
2 

gave an average concentration of 0.16 ug/L. 

el 'lhe principal source of nercw:y to Onondaga Lake has been the 

chl=ine manufacturing facility operated by Allied Chemical in 

Geddes fran the late 1940s through 1979, and by ICP Chemical in 

Geddes fran 1979 through 1988. 'lhe ICP plant shut down in 1988 

in response to a DEX: CCl!plaint and proposed consent order 

alleging serious chronic violations of a 0.028 pounds per day 

SPDF.S pelllli.t limit. 'lhe plant site is contaminanted with irercury 

and has been naninated to the State's Registry of Inactive 

Hazardous Waste Sites. 'Ihere is currently a SPDF.S pelllli.t in 

effect for runoff fran the plant site that drains to Onondaga 

Lake. 

fl The bottan sediirents of Onondaga Lake have been contaminated with 

past discharges of nercw:y. 'lhey are a listed site in New York's 

Hazardous Waste Site Registry. An extensive coring of Onondaga 

Lake sediirents was carried out by DEX: in 1986 and 19872 • The 

highest concentration detected was 85.37 ug/g. Sixty-nine 

percent of the 85 samples taken fran the first six inches of 

sediirent throughout nearly the entire lake exceeded the 

background range for New York soils of 0.02 to 0.5 ug/g. 

Sediments in a tributary of Onondaga Lake, Nine Mile Creek and 

its tributary, Geddes Brook, are also contaminated with nercw:y. 

gl 'lhe Milliken Generating Station located in the Town of Lansing, 

Tatpkins County, discharged 0.01 lbs/day under its SPDES pennit 

to receiving waters in the Oswego River drainage basin. 'lhe 

Clark Specialty Calp3ny in Hanm::>ndsport, Steuben County; Evans 

Chanetics of Waterloo, Seneca County; the City of F\llton, Oswego 

County; <M::-Fisher Guide of Syracuse; the Lockwood Ash Disposal 

site in the Town of Torrey, Yates County; and Syroco, Inc., in 

the Town of Van Buren, Onondaga County; have pelllli.ts to discharge 

varying amJunts of nercw:y, but in 1988 they did not release 
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reportable anounts of the metal. I.CP Chemicals, DDN closed, 

discharged an average load of 0.23 lbs/day to Onondaga Lake in 

1988 - clearly in excess of their pennit limit of 0.028 lbs/day. 

SPDE.5 m:mitoring data fran the I.CP plant site runoff showed an 

average discharge of 0.014 lbs/day for 1988. 

h) Under the pretreatment p:i:ognun, chanical analyses were perfo:cmed 

on nmnerous industrial discharges that enter nunicipal treatment 

systems. Industries where mercury was detected in the discharge 

are shown in Table 5-9 f= each of the four systems in the basin 

that have a pretreatment program. 

i) 'nlere are no inactive hazardous waste sites at which mercury has 

been reported, except those listed under e) and f) above. 
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Table S-9 

MJOSfRUS 111ERE I!IOOSTIWIL ~ PKlGRAM SAMPLIR; 

SIOiEll IE'l'!X:'rABLI! CXJCEll'l'llATICllS c:e Ml!ICJRlr 

City Of P'Ul.ton - Morrill Press COlpany 

City of Ithaca - None 

City Of °"""9" - None 

0!1cnC1aga County - Allied Qnporaticn, SOlvay 

Allied Industrial Laundry, SOlvay 

Coyne Textile Services, Syracuse 

General Electric, court Street, Syracuse 

King Laboratories, Syracuse 

lCP 0-1cal, SOlvay 

lkli.first Cozporaticn, Livezpool 



5-29 

Mirex/Photanirex 

P!operties and Sources 

Mirex is a persistent chlorinated carpourd that is resistant to 

biological and chanical degradation. It is converted to photanirex by 

sunlight with the loss of one chlorine atan per llDlecule. Both 

caq;iounds are insoluble in water but dissolve in fatty tissue and 

adhere to sediment particles. Mirex was originally used as an 

insecticide and fire retardant and was produced in Niagara Falls, New 

York. It is no longer produced or used in New York. Mirex was used 

for exper:imental purposes by Annstrong Cork near Fulton, New York in 

the 1960s and then discarded~ Much of it went into the Oswego River. 

Mirex bioa=lates in the aquatic food chain and is an animal 

carcinogen. The New York State water quality standard is 0.001 ug/L 

for all waters. The FDA fish flesh consumption guideline is 0 .1 

ng/kg. 

Mirex has been identified (with low confidence) as having a small net 

export to Lake Ontario. The Lake Ontario Toxics Management Plan lists 

mirex as causing an .inpainnent in Lake Ontario. 

Conclusions 

a) In the mid-1960s the Oswego River was a major known source of 

mirex to eastern Lake Ontario. Recent measurements on the water 

column, sport fish, and sediments suggest that 11Dst of the mirex 

contaminated sediments have been buried beneath clean sediments 

and although a small amount of mirex is being released to the 

Oswego River fran these sed:iments it is having little effect on 

the ecosystem. 

b) other possible sources of mirex to Lake Ontario are the two 

inactive hazardous waste sites in the Town of Volney. 
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Evidence for Sources 

a) Numerous fish collections across the state have been analyzed for 

mirex between 1981 and the present1 . Mirex has not been 

detected, with only a few exceptions, (detection level of 0.01 

ug/g) in collections outside of the Niagara River, Lake Ontario, 

the Oswego River, St. Lawrence River, and the m:JUths of Lake 

Ontario tributaries. Where detectioos have occasionally been 

observed outside of these areas, concentrations are always very 

close to the detection limit. 

b) 'lhere are no peJ:lllitted point source discharges of mirex in the 

basin. 

c) Discharge of mirex on a single occasion fran the Annstrong Cork 

Cotpany, just north of Fulton, in the mid-1960s contaminated the 

Oswego River, harbor, and'adjacent Lake Ontario2 • The chemical 

settled to the bed of the stream along. the 14 km stretch fran the 

plant to the harbor. 'lhis is the only knam source of mirex to 

the Oswego River. 

In 1976, bottan sediment sarrples collected by the NYSDOC2 in the 

Oswego River at points 0.6 to 14.5 km fran the river's 11DUth 

revealed a median of 18.5 ng/g of mirex fran a range of 

non-detect above Annstrong Corle to 1666 ng/g about 0.4 km below 

the plant. Even at this time, about ten years after the 

discharge to the river, a sediment core taken 0.8 km below 

Amstrong Cork showed that considerable rurial to depths of 10 

inches or greater had already occurred. Mirex concentrations in 

sediments of the lower river 'Were not appreciably above levels in 

Lake Ontario off Oswego HarlJor (10 ng/g) 3 • 

d) In 1981, Macola, Inc. used a detection level of 50 ng/g for 11 

sairples collected in the harbor and found no detectable anDUilt of 

the chemical 4 • Scrudato and DelPrete
5 collected core and grab 

sanples in the Oswego Harllor in 1979. A core sanple collected in 

the harbor cxmtained 30 ng/g at.a depth of 9 to 10 an: the uwer 
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3 an were below the detection level of 3 ng/g. In 1979, Scrudato 

and DelPrete collected 11 sedinent sarrples fran 3.5 km to 

upstream of 14 km fran the lake. The median concentration of 

mirex was reported to be 7 .3 n:,i/g (ran:,iing f:r:an non-detect to 

1834 n:,i/g mmediately bel<M Amlstron:,i Cork). 

A single core sanple taken in Oswego Harbor by NYSDEx:: in 19886 

showed no mirex down to a depth of 33 an. at a detection level of 

1 n:,i/g. 

e) Two inactive hazardous waste sites are listed in the NYS 

Hazardous Waste Inventory as containing mirex7 (738004 and 

738004B) • Both are CMiled by Amlstron:,J Cork and have been used as 

dmping spots for the i.00.ustrial waste fran its manufacturing 

process. · 738004 has been confi.J:med as a repository of mirex; the 

other (738004B) is a suspected repository. Both are in the Town 

of Volney, Oswego County, and received wastes fran Amstrong Cork 

CClrpany prior to closure in 1969. Both are adjacent to the 

river. Both sites have since been capped. 

f) Ten Channel catfish collected at Fulton and analyzed for mirex 

included six specimens below the detection level of 0.005 ug/g, 

with a highest value of 0. 017 Utq/g8 • These fish were free to 

travel in the stretch of river off shore of Amlstron:,J Cork. Ten 

fish of the sarre species taken upstream at Phoenix and cut off by 

dams fran the Fulton stretch included seven fish bel<M the 

detection level, and a highest value of 0.011 ug/g. Considering 

the smaller average size of the Phoenix fish (928 grams caipared 

to 1231 grams) , there is no appreciable difference in the mirex 

levels of the two sanples. Photanirex was not detected in either 

sanple at a detection limit of 0.010 Utq/g. 
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Octachlorost.yrene 

Properties and Soorces 

Octachlorostyrene is insoluble in water and partitions to sediment and 

soil particles and to fatty tissue. It is a by-product of the 

electrolysis of brines in processes that use graphite electrodes. 

During the 1970s, techniques -were adopted for electrolysis of brines 

that prevented the production of octachlorostyrene. Sediment cores 

show maximum concentrations at depths corresponding to around 1970 

with a sharp decline after that1 . It appears in sediments of Lake 

Ontario at concentrations above 15 rt:J/g off the Niagara River, alort:J 

the south shore of Lake Ontario west of Rochester, and off the Oswego 

River1 • The latter deposition shows octachlorostyrene at levels 

between 50 and 100 rt:J/g. 'lbxicological data are scarce, but indicate 

that the ccap:mnd has low to l!Dderate toxicity to rats. There are no 

New York State standards or guidance values. There is oo fish flesh 

guideline for human consimption. 

lirpail:ments 

Octachlorostyrene has been identified in Chapter 4, with low 

confidence, as contributirt:J to a possible reduction in ccmnunities of 

waterfowl, raptors, mink, and otter populations in the ACX:., and again 

with low confidence, as contri!Jutirt:J to possible bird or animal 

defonnities. 

Conclusions 

There are oo known or suspected sources of octachlorostyrene in the 

ACX:. or the basin. The source of octachlorostyrene found in the brown 

trout sarcples is suspected to be general Lake Ontario contamination. 

Evidence for Sources 

a) Data on octachlorostyrene have been obtained f:ran brown trout 

fran Lake Ontario at Oswego in 19782 where it was reported at 35 
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ng/g. Levels in lake trout fran Cape Vincent at the head of the 

St. Lawrence River were 281 ng/g, and fran Stony Island they were 

at 86 ng/g in the same study. 

bl lbltine DEX: nnnitoring of the Oswego River at Minetto has not 

detected octachlorostyrene at a detection of 5 ng/l in four 

sanples taken in 19893 • 

cl There are no pennitted point source discharges of 

octachlorostyrene in the basin. 

dl There are no hazardous waste sites in the basin where 

octachlorostyrene has been reported. 

el Octachlorostyrene was undoubtedly discharged fran brine 

electrolysis near Onondaga Lake prior to 1970. It likely reached 

Lake Ontario where it remains, together with octachlorostyrene 

fran other sources, in bottan sediments. Oliver, et al 4 , have 

estimated that 1 rretric tonne of octachlorostyrene is =ntained 

in Lake Ontario bottan sedirrents. Contaminated sedirrents in 

Onondaga Lake and the Oswego are probably buried under clean 

material deposited after 1970. 
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ffiM'lARY AND <DilCLUSICNS 

There.are three pollutants causing impainnents in the NX:. that have 

been identified with high confidence: PCBs, dioxin, and phosphorus. '!he 

available infonnation on the sources of these substances leads to the 

following conclusions: 

PCBs - '!he major source causing an impainnent to fish in the AfX:. 

is likely to be Lake Ontario. A nurrber of other potential 

sources have been identified that may be making small 

=ntributions to the NX:.. 

Dioxin - unknown. 

Phosphorus - Major sources of phosphorus to the AfX:. are suspected to 

be overflows fran namicipal canbined sewer systems, 

including the Syracuse Metro system, the Syracuse Metro 

sewage treatment plant, and the Wetzel a:xid sewage 

treatment plant's wet weather overflow. Agricultural 

and urban runoff also likely =ntributors of 

phosphorus. 

Mercury, mirex, and dioxin have been identified as substances that are 

causing impainnents in Lake Ontario and that may be transported through or 

out of the NX:. and into Lake Ontario in significant anounts. '!he largest 

source of mercury is the bottan sediments of Onomaga Lake. The largest 

source of mirex is the sedil!Emts in the lower Oswego River. A number of 

other potential sources have been identified that may be making small 

Contributions to the mercury and mirex loads entering the NX:.. No sources 

of dioxin have been identified. 

Octachlorostyrene has been identified, with low =nfidence, as 

possibly =ntributing to impainnent of fish-eating wildlife. Lake Ontario 

is the likely major source of this substance to ~ NX:.. 

'1he source conclusions are sumnarized in Tabl,e 5-10. 
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TABLE 5-10. ~OF SOOR:ES OF POLWTANl'S ~ IMPAIIM!NTS 

Pollutant 

PCBs 

dioxin 

Inprinnents (Confidence) 

Fish ccnstmpticm 
advisories (high) 

Lake Ontario export (1.cw) 

Fish corurunptia1 
advisories (high) 

Lake Qntario export (1.cw) 

Algal qzowth 

Lake Ontario export (low) 

mirex and pbotmizex ' Lake Ontario export (1.cw) 

Possible 5ourcesa 

Lake ontario 

Pemitted 
di~ (3) 

llottan sediments of 
Onondaqa Lake 

Razardcus waste 
sites (9) 

Qwasco and Onondaqa 
Lakes drainage 

Vicinity of Village 
of Skaneateles Falls 
(tentati~ific 

8CID:Ce unknown) 

OBwegc River 
drainage beb11Ben 
Fult<m & Phoenix 
(tentative-specific 
8CID:Ce unknown) 

~treatment 

Agricultural runoff 

Bottan sed:iments of 
~a Lake 
associated with past 
dilor-alkaii 
IDIUUJfactur§ 

llottan sedinents in N:x:. 

Pemitted ~ (7) 

Bottan aediments of M@ River be!OW 

Razardcus waste 
sites (2) 

Reductiai of bi:cd and animal Lake ontario 
populations ( 1.cw) 

aSources believed to be major m:e underlined. 



CHAPI'ER 6 

CITIZEN PARTICIPATION 

The Oswego River RAP public participation activities were designed to 

involve interested parties in developnent of the RAP, to raise public 

awareness of the RAP process, and to build support for the final product; a 

remedial plan for the Oswego River/Harbor and its basin. '!he effort to 

encourage citizen participation is part of the NYSD&: ccmnitment to an open 

decision-making process and to public access and involverrent in New York 

State envirormental policy developnent. 

The NYSDEX:: created a Citizens' Advisory Ccmnittee to 111.'0rk in 

partnership with the Department on the RAP. 'lhrcugh the efforts of this 

ccmnittee, a dialogue between Department staff and local citizens 

developed. Public input and public review have added a constituent 

perspective to the remedial plan. 

HIS'IDRY OF THE PUBLIC PARTICIPATION POCCESS 

NYSD&: Ccmnissioner, Henry Williams, named an 18 rnanber Citizens' 

Advisory Ccmnittee and chaired its first ireeting in April, 1987. The 

ccmnittee consisted of governmental officials, industrial representatives, 

sports people, enviromnentalists, and research scientists. The full 

ccmnittee met regularly with regional NYSD&: staff throughout the RAP 

preparation. i\Cditionally, there were sub-ocmnittees fo:aned to deal with 

particular aspects of the RAP. The Technical Sub-cannittee was fo:aned to 

assist the NYSD&: in gathering and evaluating the available data and in 

identifying the gaps or needs for additional info:cmation. A sub--ccmnittee 

on Uses and Use Inpairments looked at current and past activities and 

conditions in the Area of Concern. '!he Citizen Participation Sub-cannittee 

was designated by the Ccmnittee to prepare a plan for ccmnunity outreach 

and to serve as liaison with the local media. The sub--ccmnittees met on an 

as-needed basis during developnent of the RAP. 

6-1
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A Steering Ccmni ttee was fo:cmed fran NYSDEC Central and Regional 

office staff with three members fran the Citizens' Advisory Ccmnittee in 

March, 1989. It was given the task of preparing the Stage I RAP. Since 

that ~, the Steering Ccmnittee has served as the team that wrote the RAP 

and provided the mechanism for an interchange of info:anation and views 

between the NYSDEC and the Citizens' Advisory Ccmni ttee. 

PUBLIC PARI'ICIPATICN .11.CTIVITIES 

Early in the RAP developnent, the Public Participation SUb-ccmnittee 

prepared a plan for encouraging citizen involvement in the RAP preparation. 

It identified target groups and other local interest groups. Activities 

were designed to reach specific groups as well as the general piblic. 

Info:anation on the RAP process and progress was disseminated regularly 

through mailings and notices to local ne:lia. Citizens' Advisory Canittee 

neetings were piblic and were held in the Area of Concern, Oswego, as well 

as in Fulton and Syracuse both within the basin. '!he ne:lia were notified 

of all neetings, attemed m:>st, and reported regularly on the progress and 

problems in the RAP preparation. 

Meetings 

Two series of piblic neetings were held to encourage the general 

piblic and interested parties to participate in the RAP process. In April 

of 1988, neetings were held in Syracuse and Oswego. '!he sessions attracted 

over 75 local residents who questioned NYSD&:: staff and Ccmni ttee members. 

'lbese ireetings were geared toward cbtaining descriptions of harl:lor uses 

fran those living in the region. 'lbeir input was focused on past and 

future uses of the Oswego Harl:Jor area. During the SU1111er of 1989, a secooo 

series of two piblic neetings was conducted to update the piblic on the RAP 

progress and to again seek their input. 'lbese neetings, particularly the 

ones in Oswego, illustrated the strong local recognition of the importance 

of the harbor to the future of the city. '!he neetings also illustrated the 

lack of local consensus on future activities desired in the harbor and in 

the near shore area. '!be continuation of current llllltiple uses of the 

harlJor is inherent in this draft RAP. Deciding on harl:lor use is 

essentially a function of the involved govermients, the affected piblics, 
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and the ccmnercial interests. It was not essential to the RAP process that 

specific future uses be formally designated. 

In the final stages of the preparation of Chapters 4 and 5, a neeting 

of scientists, sponsored jointly by the Great Lakes Research Consortium and 

NYSDEX:, was held to make sure all available information was included and to 

obtain the views of outside scientists on the interpretation of the 

information used in those chapters. 

Written Materials 

The minutes of all Cl\C neetings and the data central to their 

discussions were forwarded to a key list of approximately 50 individuals. 

This list included the local media, the heads of local civic and 

environmental groups, the local officials and representatives of relevant 

State agencies. 

Several newsletters were prepared and distributed to a mailing list 

which grew fran approximately 150 initially to over 500. This list 

includes all who attended any of the public neetings. Mailing lists fran 

several civic and environmental organizations have been used for a wider 

distribution of RAP newsletters. 

One newsletter distributed in mid-1988, prior to public neetings, 

included a citizen survey. In an effort to obtain a wide public 

distribution, copies of the survey were made available at various camunity 

locations. The survey tqlics were concentrated on current and future uses 
of the Oswego River and Harllor. The survey also solicited local opinion on 

the perceived condition of the water in the Area of Concern. Although m:>re 

than 1500 surveys were distributed to the camunities, fewer than 50 were 
returned with ccmnents. 

Two brochures were prepared for distribution to local groups and at 
SUlllller events in he local area. The initial brochure was prepared during 

the SU1!J11er of 1988, and 1500 copies were distributed in the iv::x:.. Most were 
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handed out and the remainder were mailed to local citizens. 'l11e second 

brochure, a revision with an update on RAP progress, was distributed at 

sumner events during 1989. 

Events 

'Ihe Citizens' Advisory camri.ttee and its Citizen Participation 

SUb-cannittee have used several camunity events as <JRlQrtunities to 

distribute infonnation and to discuss the ccmnittee activities with the 

public. Two Harborfests in Oswego provided an opportunity to ~t 

local people and visitors with the RAP process and the problans in the ACX. 

In 1989, a similar activity, the Fill.ton River Festival, was attended by 

Citizens' Advisory camri.ttee natLe.rs who distributed a brochure and other 

RAP materials. 

Other 

Aside fran newsletters, brochures, and press releases, the NYSDEC, at 

the request of the Citizens' Advisory camri.ttee, produced a two-color 

poster depicting the Oswego Harbor and its many current recreational and 

cc:mnercial activities. 'lbe poster has been distributed in the Area of 

Concern in an effort to raise awareness of the value of the harl:>or and the 

existence of the local ccmnittee working on a remedial action plan. In a 

similar vein, to increase local awareness of the existence of the Citizens' 

Advisory camri.ttee and the upcaning issuance of the remedial action plan, a 

b\ml)er sticker urging "Keep Lake Ontario Great - SuEP>rt the RAP" was made 

available at the 1989 Os\iego Harllorfest and at the Fill.ton River Days. 

Distribution of these collateral visual materials will oontinue. 

E.VALUATIOO OF CITIZEN PARI'ICIPATIOO IN 'nlE RAP PREPARATIOO 

Citizen participation in the RAP preparation process proceeded on two 

fronts. The first effort consisted of solicitation of a wide spectrum of 

Citizens' Advisory camri.ttee mentiers to represent the views of as many 

irxlividuals within the Area of Concern and Oswego River basin as possible. 

'Ihe goal was to obtain a diverse group of volunteers to research, OCl!pile, 

review, and assist the NYSDEX: with preparatia:i of the Os\ie90 River RAP. 
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This core group was also the vehicle to disseminate info:anation about the 

process and pollution problems to the public at large. Despite efforts on 

several occasions to obtain m:>re active participation fran 

under-represented segnents of the cxmmmity, a nUl!Der of illp:>rtant 

ccnm.mity segnents did not participate. 

'1be second effort included solicitation of p.lblic input in defining 

the scope of the prd:>lem and detennining the direction the RAP process 

should go. This effort was also coupled with education about the Oswego 

River basin and the relationship of pollutants to humans and other 

organisms. Despite p.lblic involvarent efforts of the Citizens' Adviso:cy 

Ccmnittee during the two years leading to the production of Stage I of the 

RAP, citizens did not participate in large mmi:lers. 

The consensus of the Citizens' Adviso:cy Ccmnittee is that 

participation of certain camrunity segnents and of individuals was limited 

by the absence of a perceived pollution crisis. Also, the long-term nature 

of the RAP process does not lend itself to creation of a sense of urgency 

which could generate wider or 11Dre intense local involvarent. 



APPENDIX 1 

Units of Concentration 

The following uni ts are used for contaminant concentrations in 
sediments and fish flesh: 

ng/g - milligrams per gram 
ug/g - micrograms per gram 
nq/g - nanograms per gram 

The following units are used for contaminant concentrations in water: 

ng/L - milligrams per liter 
ug/L - micrograms per liter 
IVJ/L - nanograms per liter 
pg/L - pioograms per liter 

Concentrations are also given in PJ;111 (parts per million) and wb 
(parts per billion) in same places in the text. 

The following table is useful for conversion between units: 

1 milligram is l0-3grams . 

1 microgram is 10-6 grams 

1 nanogram is 10-9 grams 

1 pioogram is lo-12 grams 

'lhere are 454,000,000,000,000 pioograms in one pound. 
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APPENDIX 2 

Responsiveness S!.unnary 

Two public workshops -were held on the draft RAP; one in Oswego, and 

one in Syracuse, at which about 50 people attended. Ccmnents were received 

at that time. In addition, draft copies of the RAP -were distributed to the 

general public and other govermnent agencies, and their ccmnents were 

solicited. 

'lhe substantive ccmnents (aside fran those that were p.irely editorial) 

are listed below along with the NYSDEC response. 

giapter 1. Introduction 

No ccmnent 

Cl1apter 2. Setting 

Ccmnent: It would be appropriate to identify Oswego Harbor's cu=ent 
NYSDElC water quality classification (class C) and the 
designated uses associated with that classification. 

Response: '!he intent of this section is to discuss the actual uses made 
of the water. A discussion of classification is included in 
Chapter 3. 

Ccmnent: Because primary contact is a designated use of class C waters, 
swinming should be placed urxier current uses with a notation 
that it is not encouraged. 

Response: (See response to previous ccmnent). 

Chapter 3. RAP Planning Process and Goals 

Carment: The tenn "edible" is a subjective tenn and should be replaced 
in the goal statement on p., 3-1 by sanething rrore specific. 
The words "self-sustaining fishery" should be replaced by 
"diverse fishery" since even stocked fish should be able to 
swim in the AOC.. 

Response: '!be word "edible" has been footnoted to clarify its neaning. 
'lhe 'WOrd "diverse" has been added to clarify that ·the goal does 
not refer to a single species of fish. 
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Cannent: On p., 3-3 it should be recognized that there is a substantial 
controversy am:mg Great lakes governments over the methods and 
asSUllptions which should be erployed to fo:rnulate consumption 
advisories. 

Response: Since this RAP applies only to New York waters, New York State 
=nSUllption advisories are the only ones that apply. 

Shapter 4. '!he Problems: Impail:nents and Their causes 

Cannent: A charter boat captain reported that he has observed 75-100 
fish per year with tum::>rs or defonnities. 

Response: '!his has been noted under inpril:ment inilcator iv) on p., 4-14 
and the conclusion has been changed to "May exist (low 
confidence)". 

Cannent: '!here is a general statewide consunption advisory on fish that 
is less restrictive than the one that applies to lake Ontario. 
'!his ma.y cause sane confusion on interpreting the =iterion 
that applies to ~innent inilcator i) • 

Response: camon sense will apply. When the lake Ontario fish becaie 
less contaminated than the statewide average, the inilcator 
will lose its usefulness and a specific assessment of health 
implications of the fish caught in Oswego Harbor will need to 
be made. 

Cannent: If water quality of the Oswego River were improved, 'WOuld it be 
considered for drinking water purposes? The classification of 
the ACX:. should not impinge on the applicability of the 
=iterion for inilcator ix). 

Response: The =iterion for inilcator ix) does not refer to 
classification. The inilcator is not applicable because the 
waters are not intended for human consunption; there are no 
drinking water intakes. Since the =iterion cannot be tested, 
it is considered not to apply to this situation. 

Cannent: The discussion oo the beach closings inpril:ment inilcator (p., 
4-22) is inconsistent with the goal statement. 

Response: '!here is no inconsistency. The goal refers to water quality 
that 'WOUld be capable of supporting swinming. The ~innent 
indicator is the closing of a beach because of poor water 
quality. Since there are no beaches in the ACX:., this 
particular indicator cannot be tested. 
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Ccmnent: Habitat rrr:Jdifications such as dredging cause a use impainnent 
and should be discussed. 

Response: 'llle focus in considering .inpainnents has been on water quality. 
Since the NX:. is a cxmnercial and recreational port, there is 
no question that the physical habitat has been impaired. We 
will present reccmnendations for physical habitat inprovarent 
in Stage II. 

cament: Under .inpainnent indicator iii) , the statement is made that 
"Based on the observed populations, water quality is unlikely 
to be adversely affecting fish." But there are a number of 
observations suggesting that fish and wildlife populations are 
impaired. 

Response: There is no evidence that fish themselves are suffering fran 
water quality problans. However, because of chanicals in fish 
tissue, the wildlife that eat fish may be adversely affected. 

cament: Although the RAP states that there are no current restrictions 
on disposal of dredged material fran the harbor, there are, in 
fact, restrictions that are currently placed on disposal of 
sediment fran a proposed dredging project in Oswego Harbor. 
EPA has told the USA COE that further sanpling must be 
undertaken before open lake disposal of the dredged material 
can be pennitted. 

Response: Technically, the camientor is correct; a restriction does 
exist. However, it is not the type of restriction based on the 
existence of a water quality problem. 'llle fact that IOOre 
sanpling is required is not evidence that water quality is 
inpaired. 

Coment: A discussion of nonpoint source runoff problans should be 
included in Chapter 4. 

Response: 'llle purpose of Chapter 4 is to present evidence for or against 
water quality .inpainnent and to detennine the pollutants 
causing the .inpainnent. It was not meant to discuss the 
sources of the pollutants. 'lllis is =vered in Chapter 5 on a 
pollutant-by-pollutant basis. 

giapter 5. Sources of Pollutants causing Inptll:ments 

cament: 'llle statement that "Small concentrations (of l?CBs) in the food 
chain can accumulate to aIID\lllts that cause injuries to man" may 
not be universally acceptable to health authorities. 

Response: This sentence has been deleted. 

Coment: It would be IOOre accurate to say that l?CBs are entering the NX:. 
fran the drainage bas.in. -
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Response: The wording on p., 5-4 has been changed to reflect this 
ccmnent. 

Cannent: The RAP has not documented the pennitted and accidental 
releases into Os1olego Harbor by local industries. 

Response: We have no evidence that chemicals of concem are entering the 
harbor fran local iniustries. If the ccmnentor had such 
evidence, this evidence should have been presented during the 
ccmnent period so it <X>Uld have been included. 

Cannent: The RAP has not documented pennitted and accidental releases 
into the Oswego River drainage basin fran industries, 
landfills, and sediments in the drainage basin. 

Response: The RAP has indeed documented releases of chemicals of concern 
fran such sources where evidence is available. If the RAP has 
missed infcmnation, it should have been presented during the 
ccmnent period. 

General Cannents 

Crnm=nt: Several ccmnentors called for the collection of rrore data on 
water quality inpainlents. 

Response: Collecti~ of rrore data may be recannended in the Stage II RAP. 

Cannent: The Area of Concern should be larger. 

Response: There was considerable discussion of the Hr. J::x:rundaries early 
in the process by the NYSDEX:: and the Citizens' Advisory 
Ccmni ttee, and the current boundaries were agreed to. They are 
arbitrary, but we believe they are sufficiently large to allow 
identification of the intXJrtant problems that may be affecting 
Great lakes water quality fran the Oswego-Oneida-Seneca Rivers 
basin. 
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