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SITE DESCRIPTION(FWIA STEPI)
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This section of the BERA addresses the requirements of Step I ofNYSDEC's Fish and Wildlife Impact
Analysis (FWIA) for Inactive Hazardous Waste Sites. According to NYSDEC (1994a), the objectives
of Step I are to:

.

Identify the fish and wildlife

resources that presently exist at the site and that

existed there before contaminant introduction.

.

Provide information

necessary for the design of a remedial investigation (RI).

Step I of the FWIA (NYSDEC, 1994a) includes preparation of various site maps, description offish and
wildlife resources, description of fish and wildlife resource values, and identification of applicable fish and
wildlife regulatory criteria. The contents of this section are also consistent with the component of Ecological
Risk Assessment Guidance for Superfund (ERAGS) Step 1 (see Chapter 4) that addresses the
environmental

3.1

setting (USEPA, 1997a).

Site Maps

The site maps required for Step I of a FWIA include topographic, wetland, drainage, and covertype
(NYSDEC, 1994a). The topographic map for the site is presented in Figure 3-1 and includes the following
information:

.

.
.

Demarcation of the 2-mi (3.2-km) area around the site.
Topographic features.
Surface waters (i.e., streams and lakes).

.

Stateandfederalwetlands.

.

General locations of rare plant species and communities listed in the New York
Natural Heritage Program (NYNHP)

.

database.

Roads and settlements (urban and residential).

As required by FWIA guidance, a drainage map depicting surface flows after hydrological events is
presented in Figure 3-2. Wetlands regulated by NYSDEC

and those documented by the National

Wetlands Inventory (NWI) are presented in Figure 3-3, and are discussed in detail in Section 3.2.4. The
covertypes located within 0.5 mi (0.8 km) of Onondaga Lake are presented in Figure 3-4, and are
discussed in detail in Section 3.2.4.
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3.2

Description of Site Characteristics and Fish and Wildlife Resources

This sectiondescribesthe physical andbiological resourcesof OnondagaLake and its surroundingareas.
3.2.1

Lake Morphometry

Onondaga Lake covers an area of approximately 4.6 sq mi (12 sq km), or 3,000 acres, and has a
maximum lengthof4. 7mi (7.5 km) andwidthofl.2 mi (1.9km) (basedonPTI, 1991). The volume of
the lake is 139 x 106m3.The mean depth of the lake is 12m, and its maximum depth is 19.9m. The lake
has approximately 11.7 mi (18.8 km) of shoreline (based on PTI, 1991, 1992b). The most recent
bathymetricsurveyof OnondagaLake was conductedin April 1992for theRl/FS; theresultsof this survey
are presentedin Figure 3-5 (PTI, 1992b). The lake hastwo basins (northern and southern), which are
separatedby a slight ridge that is approximately 56 ft (17 m) deep.The maximum depthsof the northern
and southern basins are 62 and 65 ft (18.8 and 19.9 m), respectively (PTI, 1992b).
As shownin both the bathymetric plot and the hypsographiccurve for the lake (Figure 3-5), the nearshore
zone of much of the lake at depths less than 4 m is representedby a relatively broad shelf (or bench)
bordered by a steep offshore slope at depths of 4 to 8 m.
3.2.2

Climate

The climate in the OnondagaLake drainagebasincanbedescribedas"temperatecontinental" (Trewartha,
1968) and somewhat humid. The area's geographic proximity to Lake Ontario results in moderated
extremesin air temperature,relative to areasat the samelatitude that arefarther eastand arelesssubject
to the "lake effect" (Eftler andHarnett, 1996).The meanannualtemperatureis 48°F (8.8°C), with a mean
July temperatureof71 of (22°C) and a mean Januarytemperature of 23OF(-4.9°C) (National Oceanic
andAtmospheric Administration [NOAA], 2001). Recordtemperaturesrangefrom 102°F(39°C) in July
to - 26°F (- 32°C) in January, February, and December. Based on data from the period from 1971to
2000, the average first occurrence of freezing temperatures (daily low of 32°F [O°C]) in the fall is
November 15,and the averagelast occurrenceof freezing temperaturesin the spring is April 8 (NOAA,
2001).
Moisture entersthe areaprimarily via low-pressuresystemsthat move through the St. LawrenceValley
toward the Atlantic Ocean.Monthly precipitation averagesapproximately 8.2 cm and is relatively evenly
distributedthroughoutthe year,ranging from 6.4 cm in Februaryto 9.4 cm in July (National Climatic Data
Center [NCDC], 1995).
Winds in the Syracuseareaarepredominantly from the west and northwest, asshown in the annualwind
rosefor the ten-yearperiod prior to 1992(Figure 3-6). The predominantwind directionsremainrelatively
constantthroughoutthe year,althoughminor variations occur during different months(Figure 3-7). Most
of the strongest winds (20 to 23 m/sec, 44 to 51 mph) occur between November and April (NCDC,
1998).
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3.2.3

Geology

-

OnondagaLake is located in the southern Ontario Lowlands Province. It is a remnant of ancient Lake
Iroquois, a body of water that covered the northern half of Onondaga County 10,000 years ago and
included present-dayLake Ontario (Storey, 1977).OnondagaLake is typical of lakesin the region that
were fonned by glacial scour approximately 10,000 years ago (NYSDEC, 1989).
OnondagaLake andmost of its drainagebasinarelocatedin the LimestoneBelt of centralNew York State
(Berg, 1963), a physiographic region that extendsfrom Buffalo eastwardto Albany (Figure 3-8). The
southernpart of the drainagebasinis located on the Northern Appalachian Plateau.The surfaceof some
areasin the Limestone Belt consist of deepglacial till derivedfrom limestoneandalkaline shales,aswell
aslacustrinedepositsfrom thosematerials.Other locations arecharacterizedby outcropsof intactparent
strata,particularly OnondagaLimestone. Becausemost of the water that flows into OnondagaLake is
derivedfrom the LimestoneBelt, the soilsof thebelt havea largeinfluence on the characteristicsof thelake
water. This influence is particularly apparentfor calcium, magnesium,bicarbonate,and alkalinity, the
concentrationsof which areall higher in lakes influenced by the Limestone Belt than in lakesinfluenced
primarily by the Northern Allegheny Plateau to the south (e.g., the Finger Lakes) or the
Ontario-One ida-Champlain Lake Plain to the north (e.g., Oneida Lake).
Directly underlying OnondagaLake is Vernon shale,a thick, argillaceousshale.The SyracuseFormation,
which is approximately 590 ft (180 m) thick and comprised of shales,dolostones,and salt(Blasland and
Bouck, 1989), overlies the Vernon Fonnation to the south of Onondaga Lake. In this fonnation,
groundwaterflows up-dip to the north towardOnondagaLake and is the sourceof brinesin the area.Brine
from the local bedrockalsoinfluenceswaterquality in overlying overburdengroundwaterandin Onondaga
Lake tributaries. Kantrowitz (1970) notedthat the lower overburdengroundwaterzonesnearthe lake are
influenced by underlying saline groundwater in bedrock.
Pleistoceneglaciersextensivelyerodedthe preglacialbedrockanddepositedglacialtill, which is typically
a compact, unsorted, poorly stratified mixture of sands,silt, clay, gravel, and boulders. Till generally
overlies the bedrock in this areaas a thin veneer about 10 to 16 ft (3 to 5 m) thick. During the time of
glacial retreat,largevolumes of sediments(glaciolacustrine sediments)accumulatedin preglaciallakes.
Thesesedimentsconsistprimarily of fine-grainedsandandsilt, but gravel,coarse-to-mediumsand,andclay
arepresentat somelocations.More than 245 ft (75 m) of glaciolacustrinesedimentsweredepositedin the
southern end of OnondagaLake (OnondagaCounty, 1971).In other areasof the OnondagaLake basin
wheretill andbedrockelevationsarehigher, glaciolacustrinesedimentsrangefrom about 15to 50 ft (5 to
15 m) in thickness.
During the 1992RI field programsperfonned by Honeywell asper the OnondagaLake Rl/FS Work Plan
(PTI, 1991), sub-bottom profiling revealed about 45 to 60 ft (14 to 18 m) of finer-grained sediment
overlying glacial till where acousticpenetrationof the sedimentwaspossiblein somelittoral areas(pll,
1992b).

NYSDECrrAMS OnondagaLake HERA

3-3

December2002

3.2.4

Physical Resources

The physical resourcesof OnondagaLake describedin this sectioninclude the major componentsof both
the aquaticandterrestrialenvironmentsin andnearthe lake. The aquatic componentsinclude lake water,
lake sediment,tributaries,and wetlands.The terrestrialcomponentsinclude soils, the Solvay Wastebeds,
and terrestrial covertypes.NYSDEC-designated significant habitats are found in both the aquatic and
terrestrial environments of Onondaga Lake.
3.2.4.1 Aquatic Environment
The descriptionsof the key componentsof the aquaticenvironmentin OnondagaLake arebasedlargely
on information presented in the RI/FS Work Plan (PTI, 1991) and on the data collected during
Honeywell's 1992 field investigation.
Lake Water
Onondaga Lake is part of the New York State Barge Canal System, and the elevation of the lake is
controlled by a dam on the Oswego River at Phoenix, New York, downstream from the lake. Lake
elevationcaninfluencenumerouscharacteristicsof thenearshorezonebecauseit affectsshorelinewetlands,
as well as parts of the littoral zone that are subjected to wave and ice disturbance. The mean annual
elevationof the lake generallyis highestin earlyspring(dueto rainfall andmelting snow)andlowestduring
the summer dry period. From 1971 to 2000, the monthly mean elevation of the lake varied by
approximately 1.5ft (0.5 m) over the annualcycle (Figure 3-9). From 1983to 1992,the maximum annual
variationsin lake level rangedfrom 1.5ft (0.5 m) (in 1988)to 4.7 ft (1.4m) (in 1983),with anoverall mean
of3.2 ft (0.9 m) for the entire ten-year period (Table 3-1).
TheNew York Statewaterquality classificationsof OnondagaLake andthe lower reachesof its tributaries
(6 NYCRR part 701) are presented in Figure 3-10 and include:

.

Class B Waters - The lower reachesof Sawmill Creek and Bloody Brook, and
most of the northern end of the lake. According to 6 NYCRR Part 701.7,the best
usesof ClassB watersareprimary and secondarycontactrecreationand fishing.
These waters should be suitable for fish propagation and survival.

.

Class C Waters - The lower reachesof Harbor Brook, Ninemile Creek, Ley
Creek, and Onondaga Creek, the southern end of the lake, and the areaof the
lake off the mouth of Nine mile Creek. According to 6 NYCRR Part 701.8, the
bestuseof Class C waters is fishing and thesewaters should be suitablefor fish
propagation and survival. ClassC watersshouldalso be suitable for primary and
secondarycontact recreation, although other factors may limit the usefor these
purposes.Tributary 5A is "not classified," but ClassC standardsapply because
it discharges to the southern end of the lake (6 NYCRR Part 895.2).
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Like most inland northern lakes,OnondagaLake is thennall y stratified during winter andsummerandis
isothennal in spring and fall. Stratification governsthe distribution of manywater-colwnn variables(e.g.,
watertemperature,nutrientconcentrations,dissolvedoxygen[DO] concentrations)becausethethermocline
limits vertical mixing betweenthe epilimnion andhypolimnion. During 1992,the thennocline appearedat
a depth of approximately 16 ft (5 m) in mid-May and gradually declined to a maximum depth of
approximately43 ft (13 m) by mid-October, when fall turnover occurred(Figure 3-11). In the epilimnion,
water temperaturereacheda maximum value of 72°F (22°C) in mid-Juneandremainednear 68°F (20°C)
until the endof September(Figure 3-11). In the hypolimnion, watertemperaturegraduallyincreasedduring
the period of stratification and reached a maximum of 54°F (12°C) immediately prior to fall turnover.
Prior to 1987,the lake regularly failed to turnover in the spring dueto salinity stratification largely caused
by manmadeinfluenceson the lake(OwensandEft1er,1996).The waterinputsfrom thetributariesaffected
by the Solvay process tended to plunge into the hypolimnion due to their saline nature and causeda
significant saline stratification. The failure of the lake to turnover causeda depletion of the DO in the
hypolimnion andpreventedthenonnal heatingof thesewaters(Eft1eret al., 1996;OwensandEft1er,1996).
After the chlor-alkali plant closedin 1986turnover resumed,although salineinputs from the wastebeds
continueto affect stratification. Dissolvedoxygenin the hypolimnion is alsogenerallydepletedin the late
summer or early fall due to manmade eutrophication (Effler et al., 1996).
Lake Sediments
The grain-size distribution and total organic carbon (TOC) content of sedimentscan be usedto infer
depositional patternsthroughout OnondagaLake. As shown in Figure 3-12, grain-sizedistribution and
TOC contentwere closely associatedin OnondagaLake in 1992.The highestpercentagesof fine-grained
sediment(>90 percent) and TOC (>3.0 percent) were found in the deeperpartsof both the northern and
southernbasins.By contrast,the coarsestsediments«10 percentfine-grained fraction) and lowest TOC
values «1.0 percent) were found (PTI, 1993e)throughout most of the nearshorezone along the entire
eastern shoreline and the western shoreline north of Nine mile Creek. The sedimentary patterns in
OnondagaLake in 1992are similar to thepatternsfound by othersin the lake (Johnson,1989;Auer et al.,
1996b).
Historically, a flocculent layer (estimatedto be approximately 17percentsolids by weight) was believed
to be presentovermuch of the surfaceof the sediments(Eft1er,1975).Verification of thepresence,depth,
andextentof the flocculent layerwasimpededby the difficulty of recoveringcore samplesfrom this layer.
However, Effler (1975) estimatedthat the flocculent layer at that time was approximately 50 to 90 cm
thick. A flocculent layer was not observed during the 1992 and 2000 field investigations.
Much of the nearshoreareaof OnondagaLake is covered with oncolites resulting from the calciumcontaminateddischargeof ionic wasteinto the lake (Dean and Eggleston, 1984),asdiscussedin Chapter
4, Section 4.1.1.3. Oncolites are irregularly rounded, calcareousnodules that range in size from 0.5 to
30 cm and are not attached to substrates(Pentecost, 1989).
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Using cesium-137 asa chemicalmarker for stratacorrespondingto the years1963to 1964,1Saroff(1990)
estimatedthat sedimentationratesfor the northernand southernbasinsof the lake were approximately0.8
and 0.9 cm/year,respectively,from 1963to 1990.During the Rl/FS, mercury,calcium, cesium-137,lead210, andpollen were usedasmarkers to estimate sedimentationratesbasedon core samplestaken near
the centerof eachbasin. The results of theseanalysesindicated that the averagesedimentationrate from
1972to 1992was approximately 0.9 cm/year, with a decreasein sedimentation rate after plant closure
in1986.
Tributaries
OnondagaLake receivessurfacerunoff from a drainagebasin estimatedto cover approximately 248 sq
mi (642 sqkm) (Figure 3-13) (Eftler and Whitehead,1996).Surfacewater flows primarily from the south
and southeastinto the lake via six tributaries: Ninemile Creek, Onondaga Creek, Ley Creek, Harbor
Brook, Bloody Brook, and Sawmill Creek. Water is also dischargedto the lake by Metro and through
intermittent bidirectional flow from the SenecaRiver at the outlet of the lake (Eftler et al., 1986). In
addition, a small amount of water is addedto the lake through two industrial conveyances:the EastFlume
and Tributary 5A.
Together,Ninemile CreekandOnondagaCreekaccountedfor approximately62 percentof thetotal inflow
during the period 1971to 1989(Figure 3-14) (Eftler and Whitehead, 1996).During the sameperiod, the
Metro dischargeaccountedfor 19percentof the total inflow, Ley Creek accountedfor 7.7 percentof the
inflow, and Harbor Brook accountedfor 2.2 percentof the inflow. Contributions by all other tributaries
were mmor.
The highest inflow of water to OnondagaLake occur in March andApril andthe lowest inflow occursin
August (USGS, 1990).Water exits the lake via the outlet at the northwest end and flows into the Seneca
River (Figure 3-13). The SenecaRiver mergeswith the Oneida River to form the OswegoRiver, which
discharges to Lake Ontario.
Groundwater within the OnondagaLake drainagebasin generally flows from the tributary valleysto the
lake,following thetopography.The groundwater-flow pathsandexchangeswith surfacewater dependon
local geologic conditions within eachtributary valley. Groundwaterwithin the bedrockdischargesto the
lake through a number of natural brine seepsalong the southwest and southernportions of the lake and
along the various tributary valleys leading to the lake (Blasland and Bouck, 1987).
Seneca River
The SenecaRiver is a large river that drains approximately 3,500 sq mi (9,000 sq km) of central New
York to the Oswego River, and subsequentlyto Lake Ontario. Much of the river is part of the Barge

1 Large quantities ofcesium-137 were released into the atmosphere in 1963, the year before the

NuclearTestBan Treatywent into effect(1964).
NYSDECrr AMS Onondaga Lake HERA

3-6

December 2002

Canal, and flows and water levels are regulated accordingly. The SenecaRiver receives all of the outflow
from Onondaga Lake via the lake outlet.
Near the confluence with the lake outlet, the water column of the Seneca River is sometimes affected by
salinity stratification, which results largely from ionic discharges from the lake (Canale et al., 1996; Owens
and Effler, 1996). Relatively dense lake water often exits along the bottom of the lake outlet, as river water
flows into the lake in the upper levels of the channel. This occurrence is promoted by the elevated salinity
of the lake water and the absence of a natural hydraulic gradient between the lake and river (a condition
that resulted from the historical channelization of the lake outlet to support navigation).
Stratification in the SenecaRiver has been identified as a reason for reduced concentrations of dissolved
oxygen in the river near the confluence with the lake outlet (Canaleetal., 1995, 1996). In July 1991, the
stratification extended more than 5 mi (8 km) downstream from the lake outlet (Canale et al., 1995, 1996).
The stratification is generally limited to periods of low flow in the river, becauseturbulence during high flow
is sufficient to break up the stratification.
Wetlands
There is little information regarding the original condition of the wetlands surrounding Onondaga Lake.
Onondaga County is noted for conditions that lead to the formation of marl fens (i.e., peatlands with the
water table usually at or just above the surface) (Olivero, 2001). The marl found in the soil and sediments
surrounding the lakes suggest that some of the original wetlands surrounding the lake were marl fens. The
remnant inland salt ponds and marshes, and historical accounts of salt springs on the lakeshore, suggestthat
inland salt marshes were also present in the area surrounding the lake (Effler and Harnett, 1996). The total
extent of wetlands was likely affected when the level of Onondaga Lake was lowered by about 2 ft(0.6
m) in 1822 (Effler and Harnett, 1996). In addition, development and waste disposal by Honeywell
(formerly AlliedSignal) along the southern and southwestern shoreline (e.g., in the vicinity ofWastebeds
1 through 8) has buried much of the original wetland habitats.
NYSDEC and federal wetlands (based onNWI maps) currently located within 2 mi (3.2 km) of Onondaga
Lake are shown in Figure 3-3. Characteristics of these NYSDEC wetlands, such as class, area, and
predominant vegetation, are presented in Table 3-2. NYSDEC classifies and regulates wetlands in New
York State pursuant to 6 NYCRR Parts 663 and 664. Regulated wetlands must be at least 12.4 acres
(5.02 hectares) in areaand must be dominated by hydrophytic vegetation. Smaller wetlands having "unusual
local importance as determined by the Commissioner" may also be regulated by the state.
Twenty-two state-regulated wetlands exist either wholly or partially within 2 mi (3.2 km) of Onondaga
Lake (see Figure 3-3) (NYSDEC, 1986). Four of these wetlands occur along or near the lake's shoreline
near the mouths of Harbor Brook, Ley Creek, and Ninemile Creek, as well as along the northwest
shoreline of the lake. These four wetlands, SYW -6, 10, 12, and 19, are directly connected to Onondaga
Lake and are therefore believed to be representative of the impact of the lake's contamination on wetlands
in its vicinity.
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Wetland SYW -6, located at the northwest border of Onondaga Lake, is a 100acre (40.6-hectare), Class I wetland. The wetland is divided by a series of
elevated paths. The paths are used primarily by pedestrians, but are large enough
to support vehicles. The paths create cells in the wetland that are not obviously
connected by surface flows, though some cells are hydrologically connected via
culverts. A few cells in this wetland are directly connected to the lake through
culverts under the paths. The cells in the wetland vary in vegetation type but are
dominated by floodplain

.

forest or emergent swamps.

Wetland SYW -10, located along Ninemile Creek, is a 27 .2-acre ( II-hectare),
Class I wetland. This wetland is divided by Interstate 690 (1-690). On the lake
side ofl-690 the wetland is dominated by emergent vegetation and floodplain
forest. This portion of the wetland is also being investigated as part of the Geddes
Brook/Ninemile Creek site. The wetland section on the western side ofl-690 was
originally a salt marsh; however, the saline inputs appear to be gone and the
wetland is now dominated by typical emergent vegetation. A portion of the
wetland on the western side ofl -690 (known as the "Maestri 2" site) has been
filled with waste from the Crucible Materials Corporation and is currently being
independently

investigated as part of a separate RIlFS by the potentially

responsible parties (PRPs) for the Maestri 2 site.

.

Wetland

SYW -12, located between the mouth of Onondaga Creek and the

mouth of Ley Creek, is a 40.7 -acre (I6.5-hectare), Class I wetland. The northeast
edge of this wetland is separated by railroad tracks. As the wetland approaches
the lake it is dominated by emergent vegetation. Along the shore of the lake the
wetland is a combination of floodplain forest and emergent marsh.

.

Wetland

SYW -19, located at the mouth of Harbor Brook, is a I9.8-acre (8-

hectare), Class II wetland. This wetland is currently dominated by reedgrass
(Phragmites australis), a species comrnonlyfound in disturbed or contaminated
areas. This wetland area is located on Honeywell property and is also being
investigated as part of the Wastebed B/Harbor Brook site. A discussion of the
Wastebed B/Harbor Brook site as a source of contamination to Onondaga lake
is discussed in Appendix G of this BERA and in the Onondaga Lake RI (TAMS,
2002b ).
The US Fish and Wildlife Service (USFWS) maintains maps of wetlands and deepwater systems through
Army
Corps of Engineers (USACE). A total of205 individual NWI wetlands and deepwater systems occur
within 2 mi (3.2 km) of Onondaga Lake (see Figure 3-3) (USFWS, 1999), including 3limnetic lacustrine
systems, 15 littoral lacustrine wetlands, 2 low-perennial riverine systems, and 185 palustrine wetlands.
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Table 3-3 presentsthe physical andbiological attributesof eachof the above-listedwetlandsor systems,
according to the NWI classification scheme (USFWS, 1999).
NYSDEC Significant Habitats
According to the databasemaintained by the NYNHP, sensitiveaquatichabitatslocatednearOnondaga
Lake are inland salt ponds and marshes(NYNHP, 2001,2002; seeAppendix C). As describedbelow,
inland salt ponds are found along the southeasternshoreline of the lake (see Figure 3-4). Inland salt
marshesare found adjacentto the inland salt ponds, aswell asalong Ninemile Creek,west of I -690 (see
Figure 3-4).
3.2.4.2 Terrestrial Environment
The following descriptionsof the key componentsof the terrestrial environmentnearOnondagaLake are
based largely on the information presented in the RIfFS Work Plan (PTI, 1991).
Soils
The soils of the OnondagaLake watershedconsist primarily of glacial till mixed with glacial outwash,
alluvial deposits,and unconsolidatedsediments.The soils tendto bemedium-textured,well drained,and
high in lime (NYSDEC, 1989; Soil Conservation Service [SCS], 1977). The drainagebasinof the lake
is in thenorthernportion of a regionof drumlins andis characterizedby narrow,steep-sidedvalleys.During
rainstorms, large amounts of soil erode into valley streams(Lincoln, 1982; Murphy, 1978;NYSDEC,
1989).
Most of the soils along the western, southern, and easternsidesof the lake have been so substantially
alteredby humansthat the original soils areunrecognizableor absent.Thesesoils areclassifiedas"made
land" and"urban land" (NYSDEC, 1989).The urban land includes developedareascoveredby concrete
andbuildings, suchasparking lots, businessparks,and shoppingmalls. In addition, land hasbeencreated
along the southern half of the lake shorelineby filling areaswith sand,silt, brick, ashes,cinders,Solvay
waste, and other wastes.
Solvay Wastebeds
The soda-ashwastesgeneratedaspart of the soda-ashmanufacturingprocessat the Honeywell facilities
were depositedin a seriesof wastebedsalong the southernand westernshorelinesof OnondagaLake and
alongNinemile Creek(pll, 1991).The wastebedslocatedon the westernshorelinearecurrently exposed
(seeChapter 2, Figure 2-3), whereassomeof the remainingwastebedshavebeencovered. The Solvay
wastesalso extend into the lake in someareas.Vegetation hasbegunto colonize someof the wastebeds;
however, in many areasthe vegetationis sparseand composedof few species.In areaswhere the slope
of the wastebedis steep,vegetation is unable to grow andexposedcliffs arevisible. Along the southwest
shoreline of the lake, cliffs have formed due to the erosion of the waste into the lake.
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Lakeshore
In general, the eastern shore of Onondaga Lake is urban and residential, and the northern shore is
dominated by parkland, wooded areas,and wetlands. The northwest upland is mainly residential, with
interspersedurban structuresand severalundevelopedareas.Much of the western lakeshoreis covered
by wastebeds,and,to a lesserextent, dredgespoils from the lake, many of which have beenabandoned
andrecolonizedby vegetation.Urban centersand industrial zonesdominatethe landscapesurroundingthe
southendof OnondagaLake from approximatelythe fairgroundsto Ley Creek.More detaileddescriptions
of the covertypes found along various parts of the lakeshore are presented below.
The terrestrial covertypesfound within 0.5 miles (0.8 km) of OnondagaLake were presentedpreviously
in Figure 3-4. The covertypeswere mappedusing a combination of aerial photographsand the resultsof
ground-levelsurveys.Approximately 42 percentof the arealextent of covertypesidentified in Figure 3-4
is residential,33 percentis urban/industrial,and25 percentis characterizedasopen,forested,or palustrine.
Detailed descriptionsof eachkind of covertypearein Appendix A. Characteristicflora of eachcovertype
community are listed in Table A-I of Appendix A.
East
Urban development associatedwith the city of Syracuseand the towns of Liverpool and Galeville
characterizesthe easternshoreof OnondagaLake. OnondagaLake Parkway (Highway 370) andrailroad
tracks pass very close to the southern portion of the easternshore. The middle section of the eastern
shorelineincludesa marina,public landing, and OnondagaLake Park.The parklandfollows the shoreline
north to the lake outlet, and similar habitat (mowed lawn with trees)extendsnorth along the eastsideof
the outlet to the SenecaRiver. Several segmentsof the former Oswego Canal still exist within the park.
Shallow emergentmarsh and marsh dominated by reedgrassandpurple loosestrife (Lythrum salicaria)
border Ley Creek,which flows into the southeastcomer of the lake. Successionalopenhabitat (old fields
and shrubland) and unmowed roadsideareascharacterizethe arealying northwest of Ley Creek, to the
east of the Oswego Boulevard Parkway. Several inland salt ponds surrounded by salt marsh and
successional shrubland occur along the southern section of the eastern shore.
Northwest
The Sawmill Creek areanorth of the lake is generally low-lying and dominated by reedgrass/purple
loosestrifemarshlandandfloodplain forest.Thesecommunitiesextendnorthwesttoward the SenecaRiver
and arebisectedbelow John Glenn Boulevard by a standof successionalnorthern hardwoods.The open
residential lands lying to the east of the wooded areasare characterized by mowed lawn with trees.
The predominant vegetativecommunity on Klein Island (at the mouth of the lake outlet) is successional
northernhardwood forest.Two standsof floodplain forestvisible in aerialphotographssuggestthat lower
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areasare subject to periodic flooding. However, this land is private and could not be accessedfor
verification.
The areaextendingwestfrom the northernsectionof the lake outlet toward the SenecaRiver andfollowing
the river west for at least0.5 mi (0.8 kIn) is primarily wetland and includesfloodplain forest,shallow and
deepemergentmarshes,and reedgrass/purpleloosestrife marsh.A mixture of habitats,including open
residential land, standsof successionalnorthern hardwoods, patches of floodplain forest, and a pine
plantation, lie betweenJohn Glenn Boulevard and 1-90on the west sideof the lake outlet. From here,an
industrial zone extends southwest on either side of 1-90.
OnondagaLake Park extendsdown the northwestshoreof the lake from the lake outlet to Ninemile Creek
and includes both wetlands and adjacent forested upland areas.The shoreline here is characterizedby
wetlandcommunities,including reedgrasslpurple
loosestrifemarsh,floodplainforest,deepemergentmarsh,
and,in particular, silver maple/ashswamp.Severalpatchesof openwater occurthroughoutthis zone.The
upland communitiesto the southwestof the park aremainly residential,with a few forestedareasaswell
as smaller patches of trees and successionalopen habitat.
Lakeview Point Area (West)
The mouth of Nine mile Creek forms the northern border of an area known as Lakeview Point. A
reedgrass/purpleloosestrife community and floodplain forestfollows the creekbedupstream,southwest
of the lake. Lakeview Point is comprisedmainly of calcareouswastederived from soda-ashproduction,
although severalof the wastebedsherewere also usedaslandfills for steel-mill wasteand sewagesludge
disposal (PTI, 1991). Some vegetation hascolonized thesewastebedsdespitethe poor nutrient content
of the calcareoussubstrate(Richards, 1982).One sectionof Lakeview Point was seededwith grassin the
recent past.
A large section of Lakeview Point servesasa parking areafor the statefairgrounds and is classified as
unmowed roadside habitat. South of Lakeview Point are the fairgrounds themselves,surrounded by
unmaintainedlawn, pavement,mowedroadside,andurbanstructures.Severalsuccessionalold fields and
a standof successionalnorthern hardwoodslie beyond the railroad tracks southof the fairgrounds.East
of this area,the terrain is covered with a mixture of urban structures,urban vacant lots, successional
shrubland,andpavement.Another inland saltmarsh,considemblylargerthanthoseremainingon the east
side of the lake, lies just west of the north end of Lakeview Point, to the west of 1-690.
South
Reedgrass/purpleloosestrife marsh dominates the lakeshoresouth of Lakeview Point. The mouths of
Tributary 5A, the East Flume, and Harbor Brook lie within this marsh, as doesa strip of successional
shrubland.Treesand shrubsfollow Harbor Brook upstream,southof the marsh.The uplandportion of the
southwesternshorelineincludes wastebeds,urbanvacantlots, successionalshrubland,mowed roadside,
and several interconnecting railroad tracks. Tributary 5A is surrounded by shrubland.
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The old BargeCanaltenninal is at the mouth of OnondagaCreek.The lakeshoreto the west of the tenninal
is riprap, while a mixture of reedgrasslpurple
loosestrifemarshand floodplain forestpopulatethe shoreline
between the terminal and Ley Creek.
An entirely industrial arealies to the west of the canal terminal. The ground cover in that areaincludes
junkyards, maintenancespoils depositories,the Metro sewage-treatmentplant, urban structures,mowed
and unmowed roadsides, pavement, and interstate highways.
Urban structures and an old field form most of the west bank of the canal terminal. A large regional
shoppingmall is locatedimmediatelyto thenorth of the canaltenninal andwest of the OswegoBoulevard
Expressway.A large paved areais locatedsoutheastof the mall, also alongsidethe canalterminal. North
of the expresswayand southeastof Ley Creek is another urban areacomprising mowed and unmowed
roadside, old fields, mowed lawn, and urban structures.
NYSDEC Significant Habitats
According to the databasemaintained by the NYNHP, there are no significant or sensitive terrestrial
habitats near Onondaga Lake (see Appendix C).
3.2.5

Biological Resources

The key biological resources described in this section include the major communities of aquatic,
semiaquatic,andterrestrial organisms,including rare,threatened,and endangeredspecies,found in and
around Onondaga Lake, as follows:
.

Major aquaticcommunities- macrophytes,phytoplankton,zooplankton,benthic
macroinvertebrates, and fish.

.

Major semiaquatic organisms - amphibians and reptiles.

.

Major terrestrial organisms - plants, birds, and mammals.

Thesegroupingsareusedfor generaldescriptionsof biological resources.However, there areexceptions
to thesebroad characterizations.For example, some snakesmay spendtheir entire life cycle in upland
areasand somebirds and mammals (e.g., loon [Gavia immer] and river otter [Lutra canadensis]) may
spend most of their time in aquatic habitats.
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3.2.5.1 Aquatic Species
Macrophytes
Little infonnation is available on the historical occurrenceof macrophytesin OnondagaLake. Thereare
accounts of macrophyte beds at the northern end of the lake, near the mouths of tributaries, and
immediately south of the dischargepoint of Tributary 5A (Murphy, 1978).It hasalso beenreportedthat
Potamogetonpectinatus (Stone et al., 1948),P. crispus (SarofI, 1990),and Ceratophyllum sp. (Saroff,
1990)havebeenobservedin the lakeat varioustimes. DeanandEggleston(1984) suggestedthat extensive
bedsof charophytes(either Nitella sp.or Chara sp.) were presentin the lake becausethe stemsof those
plants fonned the nuclei of the majority of the oncolites that arefound throughout parts of the nearshore
zoneof the lake. The disappearanceof charophytesmay be attributed to the enrichedcalcium discharge
associatedwith the Solvay process (Dean and Eggleston, 1984).
The most recentstudiesof macrophytesin OnondagaLake havebeenconductedbetween1991and 1995
(Madsen et al., 1993, 1996; Auer et al., 1996a;PTI, 1993c;Arrigo, 1995).The six speciesidentified in
the lake during those studies are Ceratophyllum demersum,Elodea canadensis,Heteranthera dubia,
Myriophyllum spicatum, Potamogeton crispus, and P. pectinatus. The distribution of macrophytes
throughout the nearshore zone of Onondaga Lake was mapped in 1992 during the RI using aerial
photography and ground-level verification of the photographic results (Figure 3-15). The survey was
repeatedin 1995using identicalmethodsto evaluatepotential changesin macrophytedistributionsduring
the three-year period between surveys.
In 1992, five macrophyte specieswere identified in the lake (all speciesnoted above except Elodea
canadensis).
areasof the littoral zone were characterized by sparsebeds. Major beds were largely confined to the
southeasterncorner of the lake (betweenHarbor Brook and OnondagaCreek) and along the easternand
northern shorelines between Bloody Brook and the lake outlet. In 1995, an additional species (E.
canadensis)was identified in the lake andthe distribution of macrophytebedshad expandedthroughout
the nearshorezone of the lake. Major new bedswere found (Arrigo, 1995)nearthe mouths ofNinemile
and Ley Creeks, and a series of new beds was found ofIthe western shoreline north of Tributary 5A.
Phytoplankton
Phytoplanktoncommunitieshavebeenroutinely monitored at two stationsin OnondagaLake since 1970
by the Onondaga County Department of Water Environment Protection (OCD WEP). One station is
locatednearthe centerof the northern basin of the lake, and the other station is locatednearthe centerof
the southernbasin.In addition to the monitoring studies,SzeandKingsbury (1972) and Sze(1975, 1980)
conductedevaluationsof phytoplankton communities in the lake. Murphy (1978) hasreviewedmuch of
the historical infonnation on phytoplanktoncommunities of OnondagaLake. More recentinfonnation is
presented in Auer et al. (1996a).
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In 1992, 36 phytoplankton taxa were collected (PTI, 1993c; Stearns & Wheler, 1994) in Onondaga Lake
(Table 3-4). According to Stearns & Wheler (1994), blooms of phytoplankton in 1992 continued to be
a symptom of the eutrophic condition of the lake. The major algal groups in 1992 were flagellated green
algae, non-flagellated green algae, diatoms, cryptomonads, and cyanobacteria (i.e., blue-green algae).
Since 1986, non-flagellated green algae and diatoms have declined in abundance, whereas cryptomonads
and flagellated green algae have continued to be abundant. Between 1990 and 1992, phytoplankton
abundances remained relatively constant. However, there has been an overall decline in the abundance of
eukaryotic algae, coupled with an increase in abundance of blue-green algae. From April to June of 1992,
phytoflagellates

were dominant until a clearing event with low algal abundances began on June 3.

Blue-green algae were abundant from mid-July until early September.
Zooplankton
In addition to phytoplankton, zooplankton communities in Onondaga Lake have been routinely monitored
since 1970 byOCDWEP. Murphy (1978) briefly reviewed a subset of this historical information. The
zooplankton communities of the lake have also been evaluated by Meyer and Eft1er (1980), Garofalo and
Eft1er (1987), Auer et al. (1990, 1996a), and Siegfried et al. (1996).
Between 1986 and 1989,25 zooplankton taxa were collected in Onondaga Lake (Table 3-5) (Auer et al.,
1996a). Zooplankton communities were dominated by cladocerans, copepods, and rotifers. From 1990
to 1992, zooplankton abundances remained relatively constant. In 1992, three peaks of copepod and
cladoceran abundances were found: late May to June, late July to August, and late September to
November (PTI, 1993c; Stearns & Wheler, 1994). Historically, Onondaga Lake has had a very low
number of zooplankton species(Auer et al., 1996a). The total number found during the 1986 to 1989 study
demonstrated a large increase in the number of species found in the lake. However, even this increased
number of species is small when compared to other lakes in the region. Contamination of lake water by
stressors and chemicals is the likely cause of the lack of species richness in the lake (Auer et al., 1996a).
Benthic Macroinvertebrates

intensively studied. For the historical studies that have been conducted, sampling was performed at only
a small number of stations in the lake. Results of the historical evaluations have been described by Stone
et al. (1948), Noble and Forney (1971), and Auer et al. (1996a).
In 1989, the populations of benthic macroinvertebrates in the lake were dominated by pollution-tolerant
species of oligochaetes and chironomids.

While the species richness was low, the density of local

population was high. Several pollution-intolerant speciesthat should be expected in similar unpolluted lake
environments were absent, including crayfish, caddisflies, and mayflies (Auer et al., 1996a).
In 1992, benthic macroinvertebmte communities were sampled at 68 stations throughout Onondaga Lake
as part of the RI (pT!, 1993c). More than 70 taxa were identified in the samples (Table 3-6). Communities
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at most stations were dominated numerically by oligochaetes and chironomids. The lake's benthic
communities were sampled at 15 stations in 2000, with a similar number of taxa identified (i.e., more than
70). Communities continued to be dominated numerically by oligochaetes and chironomids. The benthic
macroinvertebrate communities sampled in 1992 and 2000 are described in greater detail in Chapter 9,
where they are used as indicators of potential sediment toxicity.
Fish
Historically, Onondaga Lake supported a cold-water fishery. Common species found in the lake included
Atlantic salmon (Salmo salay), cisco (Coregonus artedii), American eel (Anguilla rostrata), and burbot
(Lota Iota) (Auer et al., 1996a). The first scientific survey of the lake in 1927 indicted that the cold-water
fishery was disturbed due to the impacts of soda-ash production (Table 3-7). By 1969, the fishery of
Onondaga Lake was described as a warm-water fishery with none of the cold-water species observed.
Historical information on the fish communities of Onondaga Lake has been collected by Greeley (1927),
Noble and Forney (1971), and Chiotti (1981). The most current information on fish communities in the lake
has been summarized by Gandino (1996) and Auer et al. (1996a).
According to Auer et al. (1996a) and Tango and Ringler (1996), Onondaga Lake supports a warm-water
fish community that is dominated by the pollution-tolerant gizzard shad (Dorosoma cepedianum),
freshwater drum (Aplodinotus grunniens), carp (Cyprinus carpio), and white perch (Morone
americana). Sunfish are abundant in the littoral zone. The lake supports several important sportfish,
including channel catfish (Ictalurus punctatus), largemouth bass (Micropterus salmoides), smallmouth
bass (Micropterus

dolomieui), and walleye (Stizostedion vitreum).

Between 1927 and 1994,57 species offish were collected in Onondaga Lake (Table 3- 7). The abundance
of these species varies widely. Eleven species, including banded killifish (Fundulus diaphanus), bluegill
(Lepomis macrochirus), brook silverside (Labidesthes sicculus), carp, emerald shiner (Notropis
atherinoides), gizzard shad, golden shiner (Notemigonus crysoleucas), largemouth bass, pumpkinseed
(Lepomis gibbosus), white perch, and yellow perch (Percajlavescens), appear to reproduce with
modemte or high success around the lake (Table 3-8). All the remaining species of fish have limited or no
success reproducing in the lake (Auer et al., 1996a).
The Oswego River basin supports 100 species offish, including burbot, green sunfish (Lepomis cyanellus),
trout-perch (Percopsis omiscomaycus), and brook trout (Salvelinusfontinalis).
Individuals of these
pollution-intolerant species (Tango and Ringler, 1996) are seldom encountered in the lake and there is no
evidence of these species reproducing within the lake.
A number of species collected in Onondaga Lake migrate in from other areas. For example, the one lake
trout caught in Onondaga Lake was a tagged fish that originated from a stocking in the Finger Lakes
(Tango and Ringler, 1996). Species that are not known to reproduce in the lake are dependant on other
areasto maintain the population within the lake. Ringler et al. (1995) conducted a tagging study of lake fish
in 1990 and 1991, and found that a number of fish migrated out of the lake and entered the Seneca River
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system.Tagged fish were found as far upstream as Baldwinsville on the SenecaRiver (6.2 mi [10krn]
away) and asfar downstream asFulton on the Oswego River (15.5 mi [25 krn] away). The authorsalso
usedradio telemetryto follow fish movementsduring fall turnoverin 1991.Severalfish werefound to leave
the lake and enter the SenecaRiver during the turnover period (i.e., when DO concentrations become
reducedin lake water). At least one individual later moved back into the lake when DO concentrations
increased.Ringler et al. (1995) concludedthat the SenecaRiver is a corridor for fish movement into and
out of OnondagaLake. The authorsalsonotedthat thesemovementsindicatethat somefish with elevated
chemical concentrations in tissue likely leave the lake and enter the SenecaRiver system.
Rare, Threatened, and Endangered Aquatic Species
According to the databasesmaintained by the NYNHP and USFWS, there areno federallyor state-listed
rare, threatened, or endangeredaquatic species in Onondaga Lake (see Appendix C).
3.2.5.2 Semiaquatic Species
The speciesassociatedwith the original wetlandssurroundingthe lake werenot recorded.Cicero Swamp,
a large wetland in OnondagaCounty, is home to a large number of unique wetland speciessuch asthe
easternMassasaugarattlesnake(Sistrurus catenatus)andthe spottedturtle (Clemmysguttata). Because
the conditions of most of the wetlands surroundingthe lake arenot similar to Cicero Swamp,the species
occurring in the swamp have not beenconsideredasspeciesto be expectednearthe lake. However, it is
possible that conditions for these specieswere historically present around the lake.
The amphibianandreptile speciesexpectedto occur in the habitatssurroundingOnondagaLake arelisted
in Table 3-9. Surveys of the amphibians inhabiting OnondagaLake and its surrounding wetland and
terrestrial habitats were conducted by researchersfrom the State University of New York (SUNY)
Cortland from 1994to 1997 (Ducey and Newman, 1995;Ducey, 1997;Duceyetal., 1998).In addition,
speciesdistributions andqualitative evaluationswere conductedfrom March 1995to May 1997(Ducey,
1997).Although the surveyswere directedtoward the assessment
of amphibianpopulations,reptileswere
also identified and recorded when encountered.
The amphibianandreptile speciesfound near OnondagaLake between 1994and 1997arelisted in Table
3-10 and include the following taxa:

.

Amphibians - Sevenspecies,comprised of five speciesof anurans(i.e., frogs
and toads) and two species of salamanders.

.

Reptiles - Six species,comprised of three speciesof aquatic snakesand three
speciesof turtles.

Fewer specieswere found around OnondagaLake than expected.In general,the numbersof amphibian
andreptile speciesfound nearthe lake were lessthanthenumberstypically found in similar areasof central
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New York State(Ducey andNewman, 1995;Ducey, 1997;Duceyetal., 1998).Amphibian reproduction
appearsto be limited to wetlands that arenot directly connectedto OnondagaLake water (Ducey, 1997),
indicating intolerance of lake water. Additional discussion on potential toxicity is included in Chapter 9.
Rare, Threatened, and Endangered Semiaquatic Species
According to the databasesmaintained by the NYNHP andUSFWS, thereareno federallyor state-listed
rare, threatened, or endangeredsemiaquatic species in Onondaga Lake (see Appendix C).
3.2.5.3 Terrestrial Species
Birds
OnondagaLake provides a variety of habitats for bird species.Table 3-11 lists speciesof birds found
aroundOnondagaLake during the Breeding Bird Atlas surveyconductedfrom 1980to 1985(Andrle and
Carroll, 1988). More recent data suggestthat additional specieshave startedto usethe lake. The recent
Breeding Bird Atlas survey (beginning in 2000 and scheduledto extend until 2004) hasrecordedother
species,such asthe turkey vulture (Cathartes atratus) and Canadagoose(Branta canadensis)(Table
3-11). A list of22 additional bird speciesobservednear OnondagaLake in the summerof 1993,but not
identified in the Andrle and Carroll 1988survey(and,therefore,not presentedin Table 3-11), is presented
in Table 3-12 (Tango, 1993).
A list of 13 speciesof waterfowl that overwintered near Onondaga Lake between 1990 and 1999 is
presentedin Table 3-13. The New York Audubon Society conducts annual winter surveys(Christmas
counts by county) and waterfowl surveys (by water body).
Mammals
A listof45 mammalian speciesthat potentially occur near OnondagaLake is presentedin Table 3-14.
Someof the more common speciesinclude opossums,shrews,rodents,muskrats,raccoons,skunks,and
deer.New York Statespeciesof specialconcernand endangeredspeciesarealso identified in this table.
Rare, Threatened, and Endangered Terrestrial Species
Ten state-listed and one federal rare, threatened, or endangeredspecies have been observed near
Onondaga Lake. They include four plant speciesand seven speciesof birds (see Appendix C).
The three listed plant specieswithin 2 mi (3.2 km) of Onondaga Lake are Sartwell's sedge(Carex
sartewelli), little-leaf tick-trefoil (Desmodium ciliare), andred pigweed (Chenopodium rubrum). All
threeplant speciesareknown only from historical records.They havenot beensightedin the Onondaga
Lake area recently, but may be rediscovered. Hart's tongue fern (Asplenium scolopendrium var
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americanum), a federally listed threatenedspecies,may also be present in the areaof OnondagaLake.
The general locations of listed plants near Onondaga Lake are shown on Figure 3-1.
The six state-listedbird speciesof specialconcernobservednearOnondagaLake (Tables3-11 and 3-12)
are the common loon (Gavia immer), osprey (Pandion haliaetus), sharp-shinned hawk (Accipiter
striatus), common nighthawk (Chordeiles minor), red-headed woodpecker (Melanerpes
erythrocephalus), and homed lark (Eremophila alpestris). The common tern (Sterna hirundo) is
classified as a New York State-threatenedspecies.
3.2.6

Observations of Stress

As specified for Step I of an FWIA (NYSD EC, 1994a),any atypical biotic conditions observedat a site
shouldbe identified.Although therehavebeennumerousobservationsof potentialstressin OnondagaLake
in past studies, some of the more recent observations of potential stress on lake biota include:

.

Reducedspeciesrichnessandstandingcrop of macrophytesin the nearshorezone
(Auer et al.,1996a).

.

Blooms of nuisanceforms of cyanobacteria(i.e., blue-green algae) in the water
column during summer (Auer et al., 1996a).

.

Increased oncolite density (Dean and Eggleston,1984).

.

Chloride loadings to OnondagaLake from Wastebeds1to 8 through seepson the
eastside of the beds,deepgroundwaterdischarges,and direct erosion ofSolvay
waste by wave action along the lakefront (Blasland & Bouck, 1989).

.

Reduced speciesrichness of zooplankton communities (Auer et al., 1996a).

.

Dominanceof benthic macroinvertebratecommunitiesby pollution-tolerant taxa
(Auer et al., 1996a).

.

Apparent lack of reproduction in the lake by numerousfish species(Aueretal.,
1996a).

.

Changein fishery assemblagefrom cold-water fishery to a warm-water fishery
dominated by pollution-tolerant species (Tango and Ringler, 1996).

.

Mercury contamination of fish (NYSDEC, 1987).

.

Disappearance offish from the lake during fall turnover (Auer et al., 1996a).
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.

3.3

Reducedspeciesrichnessof amphibians
andreptiles(Duceyet al., 1998).

.

Lackof amphibian
reproduction
in wetlandsdirectlyconnected
to lakewater
(Ducey,1997).

.

Lackof springturnoverin thelakeprior to 1987(OwensandEffler, 1996).

Description of Fish and Wildlife Resource Values

As specified for Step I of an FWIA (NYSDEC, 1994a), a qualitative assessment of the value of fish and
wildlife resources at a site should be made with respect to both associated fauna and hwnans. The current
conditions and potential future value of contaminant-free
3.3.1

resources are discussed below.

Value to Associated Fauna

3.3.1.1 Wetlands
Current

Conditions

There are approximately 320 acres (130 hectares) of state-regulated wetlands and numerous smaller
wetlands directly connected to Onondaga Lake or within its floodplains (i.e., Wetlands SYW -1, SYW -6,
SYW-I0, SYW-12, and SYW-19). The value of the wetlands currently connected to the lake has been
reduced by the contamination in the lake. The disturbance due to contamination is evident in the limited
breeding and decreasein amphibian populations. Lack of waterfowl species identified in the Breeding Bird
Atlas for 1980 to 1985 (Andrle and Carroll, 1988) suggested that wetlands around the lake were not being
used extensively by waterfowl. The effects of wetland contamination on fish and mammal populations has
not been evaluated.
Potential

Future Value

Recent improvements in water quality within the lake may be allowing the return of wildlife populations that
utilize the wetlands. Also, improvements to the water quality in the lake may improve the wetland habitat
quality itself and facilitate the return of additional species. Continued improvement of sewage treatment,
closure of the Honeywell plant on the western shore of the lake in 1986, eliminating sources of pollution,
and potential lake and wetland remediation projects will permit the wetlands to be more suitable for a
variety of species.
The wetlands surrounding the lake can function as breeding habitat for waterfowl and other birds. Recent
sightings of increased numbers of waterfowl and shoreline-related birds suggest that the populations may
be beginning to recover. The unique saline character of the lake allows for the formation of inland salt
marshes, a globally rare habitat. The wetlands surrounding the lake could provide breeding habitat for many
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species of amphibians and turtles. Fish may use the wetlands directly connected to the lake as breeding
habitat; these same wetlands can function as fish nurseries.
3.3.1.2 Aquatic
Current

Habitats

Conditions

Lake water and sediment contamination has reduced the value of the lake to resident aquatic life, and is
having a significant effect on a number of aquatic and semi-aquatic populations. Many fish are unable to
reproduce in the lake, due to either breeding habitat degradation or the lack of DO. The fish are
contaminated with chemicals, which are passed on to their predators. Lakewide populations of
macrophytes are small, due to an inability to anchor in many parts of the lake. The low quality of lake
sediments contaminated by ionic wastes and the presence of oncolites make macrophyte establishment
difficult, resulting in wave action having an amplified effect on aquatic macrophytes in the lake.
Despite widespread contamination, wildlife populations continue to use the lake. Onondaga Lake is within
the Atlantic flyway and fimctions as a stopover point for mergansers, loons, and other waterfowl migrating
to the Adirondack Mountains. The fish populations within the lake provide the basis for the diets of many
species. Osprey, gulls, herons, terns, and cormorants regularly feed on fish in Onondaga Lake. Presently
many species offish are dependent on other areas, such as the Seneca River, for breeding habitat to
support their populations.
Potential

Future Value

In the past, Onondaga Lake has supported salmonid species such as the Atlantic salmon. The upper
reaches and tributaries of Ley Creek, Harbor Brook, and Ninemile Creek are Class C waters with C(T)
standards (for trout waters), and could potentially provide breeding habitat for salmonids. Research
suggests that continued recovery and restoration of aquatic plants could lead to greater reproductive
success for the species of fish within the lake.
3.3.1.3 Terrestrial
Current

Habitats

Conditions

Many locations along the lakeshore areahave been heavily urbanized and contaminated, which has reduced
the value of the lake to resident terrestrial species. The urbanization and the levels of contamination are
having a significant effect on a number of terrestrial populations which inhabit the lakeshore.
Potential

Future Value

The shores of Onondaga Lake provide habitat for several mammal species.Recovering populations of otter
appear to be moving toward the lake (NYSDEC, 2002a; Stiles, 200 I). Woodchuck (Marmota monax),
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muskrat (Ondatra zibethicus), and squirrels (e.g., Sciurus carolinensis) are regularly observed on the
shores of Onondaga Lake. These and other small-mammal species support predators such as mink
(Mustela vison), fox (Vulpesfulva and Urocyon cinereoargenteus), and coyote (Canis latrans). The
less-disturbed shoreline of the northwest section of the lake can provide habitat for more reclusive or larger
species, such as beaver (Castor canadensis) and deer (Odocoileus virginianus).
Typically, large bodies of water in urban areasprovide important habitat to migrating bird species, which
use the lakeshore as a resting area during migration. Reductions in contamination are also likely to improve
the distribution and abundance of terrestrial invertebrates, reptiles, and amphibians, which are major food
sources for many terrestrial vertebrates, such as birds and small mammals. Populations of reptiles and
amphibians may become reestablished in the Onondaga Lake area.
3.3.2

Value to Humans

The fish and wildlife resources of Onondaga Lake and its surrounding areas are used by humans for a
variety of purposes, including:
.

Boating - The marina located on the eastern shoreline of the lake, and the lake's
connection to the Seneca River, facilitate use of the lake by boaters. In addition,
Syracuse University maintains a boathouse on the lake outlet and usesthe lake for
competitive rowing events. The lake is connected to the Barge Canal system and
an effort has been made to encourage boaters using the canal to stop at the lake.

.

Fishing

- Onondaga Lake contains numerous fish species, such as walleye,

largemouth bass, and smallmouth bass, that are sought after by recreational
anglers. Fishing was banned in Onondaga Lake in 1970 due to elevated mercury
levels in fish flesh. It was reopened as a catch-and-release fishery in 1986, with an
advisory to eat no fish (Sloan et al., 1987). In 1999, restrictions were lifted to
current levels, which statethat individuals should consume no more than one meal
per month of Onondaga Lake fish, with the exception of walleye, which should not
be eaten at all due to elevated levels of mercury, and that women of childbearing
age and children under the age of 15 should eat none (NYSDEC, 2002b). Recent
fishing derbies have been held to increase public interest in the fishery. In the past
other species of fish were present in the fishery such as cisco, salmon, and trout.
.

Hunting and Trapping

- Where permission has been granted by the appropriate

landowner and when laws permit, the shores of Onondaga Lake provide hunting
and trapping opportunities. Waterfowl and deer populations are abundant enough
to support hunting. In addition, mink, fox, and other mammals can be trapped.

.

Recreation - More than 75 percent of the shoreline of Onondaga Lake is owned
by Onondaga County and is classified as parkland, which in 1990 was used by
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more than one million people. Common activities include picnicking, walking,
jogging, roller blading, and bicycling. A project is now underwayto constructa
recreational-use path around the entire lakeshore.

.

Swimming - In thepast,the lakehasbeenusedfor swimming. The northerntwothirds of the lake is classified by New York Statefor direct recreationalcontact
(i.e., ClassB Waters). Swimming is limited due mainly to the lack of permitted
beaches.

.

Inner Harbor - New development has occurred near the southern shore of
Onondaga Lake, along Onondaga Creek and the Barge Canal, as part of the
SyracuseInner Harbor Project. Approximately 42 acresof land, owned by the
New York State Canal Corporation, are being developed for recreational and
commercial uses by the Lakefront Development Corporation (LDC).

.

Commerce - Onondaga Lake has long served as a backdrop for a number of
industrial and commercial sites.Historically, the shoresof OnondagaLake were
extensively developed by industries. The central location in the state,the salt
deposits,andthe presenceof water supportedan extensivesaltrecoveryindustry.
Other industries also developed around the lake, some of which are still in
operation today. Industrial sites have been converted to develop commercial
properties in the vicinity of the lake, including CarouselMall, the Regional Farm
Market, and the New York State Fairgrounds parking area.

.

Tourism - The city of Syracuse,OnondagaCounty, and New York Stateare
attempting to increasethe tourism industry in Syracuse.A future expansion of
CarouselMall, the developmentof the Inner Harbor, and the lakeside bike path
are all part of this effort. The lake is central to these efforts as a scenic and
recreational area.

.

Stormwater Retention - The lake and its surroundingwetlandsandtributaries
areusedextensivelyby OnondagaCountyfor stormwaterretentionanddischarge.

Thereareseveralplansto further enhancethe useof OnondagaLake and its surroundingareasby humans.
For example,the OnondagaLake Management Conference (0 LMC) hasprepareda managementplan
for the lake (OLMC, 1993),and the StateofNew York, OnondagaCounty, and the city of Syracusehave
prepared a development plan for the lake (Reimann-Buechner Partnership, 1991).

3.4

Identification of Applicable Fish and Wildlife Criteria

StepI of an FWIA (NYSDEC, 1994a)requiresthe identification of both contaminant-specificand sitespecific criteria applicable to the remediation of fish and wildlife resources. Section 121(d) of
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Comprehensive Environmental Response Compensation and Liability Act of 1980 (CERCLA) requires
that remedial actions comply with state and federal applicable or relevant and appropriate requirements
(ARARs). Applicable requirements are defined as any standard, requirement, criterion, or limitation
promulgated under federal environmental law or any promulgated standard, requirement, criterion, or
limitation under a stateenvironmental or facility siting law that is more stringent than the associated federal
standard, requirement, criterion, or limitation.
Relevant and appropriate requirements are those cleanup standards, control standards, and other
substantiveenvironmental protection requirements, criteria, or limitations promulgated under federal or state
law that, while not "applicable" to a hazardous substance,pollutant, contaminant, remedial action, location,
or other circumstance at aN ational Priorities List (NPL) site, address problems or situations sufficiently
similar (relevant) to those encountered, and are well-suited (appropriate) to circumstances at the particular
site. Requirements must be both relevant and appropriate to be ARARs.
Potentially applicable laws and regulations, fish and wildlife criteria, and benchmark values are summarized
in this section for use in the screening evaluation for the Onondaga Lake BERA. Selection of the screening
values was based on their applicability to either freshwater or terrestrial environments. The potential
chemical-specific, location-specific, and action-specific ARARs for evaluation in the Onondaga Lake FS
in each of the three categories, along with other to-be-considered (TBC) requirements, are summarized
in Chapter 9, Section 9.2 of the RI (TAMS, 2002b; Tables 9-1 to 9-6).
3.4.1

New York State Laws and Regulations

.

New York Environmental

Conservation

Law (ECL), Article 15, Title 3 and

Article 17, Titles 3 and 8; 6 NY CRR Parts 700-706. Water quality standards
are established under various sections of the New York ECL, including Article 15
(ECL § 15-0313) and Article 17 (ECL §§ 17-0301, 17-0303, and 17-0809).
The water quality standards for COCs and SOCs are provided in 6 NYCRR §
703.5 and 6 NYCRR Part 703.2 (and also published in NYSDEC's

Technical

and Operational Guidance Series [TOGS] Memo 1.1.1, Ambient Water Quality
Standards and Guidance Values [NYSDEC,

.

1998; 1999a]).

NewYork StateECL Article 11,Title 5 - Endangered and Threatened
Species ofFish and Wildlife-

Species of Special Concern; 6 NYCRRPart

182. The New York State endangered species legislation enacted in 1970 was
designed to complement the federal Endangered SpeciesAct (ESA) by authorizing
NYSDEC to adopt the federal endangered species list so that prohibitions of
possession or sale of federally listed species and products could be enforced by
state enforcement agents. The state list can therefore include species that, while
plentiful elsewhere, are endangered in New York. The law was amended in 1981
to authorize the adoption of a list of threatened species that would receive
protection similar to endangered species. In addition to the threatened species list,
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NYSDEC also adopted a list of speciesof special concern, speciesfor which a
risk of endangerment has been documented by NYSDEC. The law and
regulationsrestrict activities in areasinhabitedby endangeredspecies.The taking
of any endangeredor threatenedspeciesis prohibited, except under a permit or
license issued by NYSDEC. The destroying or degrading the habitat of a
protected animal likely constitutes a "taking" of that animal under NY ECL §
11-0535.

.

New York State ECL Article 15, Title 5, and Article 17, Title 3; 6 NYCRR
Part 608 - Use and Protection of Waters. Theseregulations cover excavation
and fill of the navigable waters of the state.No person,local public corporation,
or interstateauthority may excavatefrom or placefill, eitherdirectly or indirectly,
in any of the navigable watersof the stateor in marshes,estuaries,tidal marshes,
and wetlands that are adjacent to and contiguous at any point to any of the
navigable waters of the state,and that areinundatedat mean high water level or
tide, without a permit (6 NYCRR 608.5). In accordancewith CERCLA Section
121(e)( 1), no federal, state,or local permits arerequired for remedial action that
is conductedentirely on site,althoughthe remedial action must comply with the
substantive technical requirements of this statute and associatedregulations.

.

New YorkECLArticle

17, Title 5, 6NYCRRPart

701.1. It shall be unlawful

for anyperson,directly or indirectly, to throw, drain, run, or otherwise discharge
into such waters organic or inorganic matter that shall causeor contribute to a
condition in contravention of applicable standards.

.

New York ECL Article 17, Title 8; 6 NYCRR Part 750-758 - Water
Resources Law. Theseregulations provide standardsfor storm water runoff,
surfacewater, andgroundwaterdischarges.In general,theyprohibit dischargeof
any pollutant to the waters of New York without a State Pollutant Discharge
Elimination System (SPDES) permit. In accordancewith CERCLA Section
121(e)(l), no federal, state,or local permits arerequired for remedial action that
is conductedentirely on site,although the remedial action must comply with the
substantive requirements of the Water ResourcesLaw.

.

New YorkECL Article 24 Title 7, Freshwater Wetlands; 6NYCRRParts
662 - 665. Freshwater wetlands ofN ew York Stateareprotectedunder Article
24 of the ECL, commonly known as the Freshwater Wetlands Act (FW A).
Wetlands protected under Article 24 are known asNew York Stateregulated
wetlands. The regulated areaincludes the wetlandsthemselvesand a protective
buffer or adjacentareathat extends 100 feet landward of the wetland boundary.
All freshwaterwetlandswith an areaof 12.4acresor greateraredepictedon a set
of maps published by NYSDEC. Wetlands less than 12.4 acres may also be
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mappedif they haveunusuallocal importance.Four classesof wetlands(ClassI,
the most valuable,through ClassIV, the leastvaluable)havebeenestablishedand
are ranked according to their ability to perform wetland functions and provide
wetland benefits. Vegetative cover, ecological associations,special features,
hydrological andpollution control features,distribution, and location arefactors
considered in the determination of wetland benefit.

.

New York State ECL Article 27, Title 13; 6 NYCRR Part 375 - Inactive
Hazardous Waste Disposal Sites.Theseregulationsestablishrequirementsfor
the developmentand implementation of inactive hazardouswastedisposalsite
remedial programs.

3.4.2

Federal Laws and Regulations

.

Federal Water Pollution Control Act, as amended by the Clean Water Act
(CWA) - 33 USC § 1251 et seq.; 40 CFR Part 129. The Federal Water
Pollution Control Act providesthe authorityfor USEPA to establishwater quality
criteria. The toxic pollutant effluent standardsarepromulgated at 40 CFR 129.
The ambient water criterion for COCs in navigablewatersareestablishedin 40
CFR § 129.105(a)(4).

.

Comprehensive Environmental Response,Compensation, and Liability Act
of 1980 (CERCLA) 42 USC § 103. The Comprehensive Environmental
Response,Compensation,and Liability Act (CERCLA), commonly known as
Superfund, provides authority for USEPA to respond directly to releasesor
threatenedreleasesof hazardoussubstancesthat may endangerpublic health or
the environment CERCLA establishedprohibitions andrequirementsconcerning
closed and abandonedhazardouswaste sites; provided for liability of persons
responsiblefor releasesofhazardous wasteat thesesites;and establisheda trust
ftmd to provide for cleanupwhen no responsiblepartycouldbe identified.The law
authorizestwo kinds of responseactions: 1) short-termremovals,where actions
may be taken to address releases or threatened releases requiring prompt
response; and 2) long-term remedial responseactions, that permanently and
significantly reducethe dangersassociatedwith releasesor threatsof releasesof
hazardoussubstances
that areserious,but not immediatelylife threatening.These
actions can be conducted only at sites listed on USEPA's NPL. CERCLA was
amendedby the Superfund Amendments and Reauthorization Act (SARA) in
1986.

.

40 CFR Parts 9, 122, 123, 131, and 132, Tuesday March 23, 1995, Final
Water Quality Guidance for the Great Lakes System Final Rule. The
Guidanceconsistsof water quality criteria for 29 pollutantsto protectaquaticlife,
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wildlife, and human health, and detailed methodologies to develop criteria for
additional pollutants.

.

Section 404 of the CW A (Federal Water Pollution Control Act, as
amended), 33 USC § 1344; 33 CFR Parts 320 to 329. Section 404 of the
CW A establishesrequirementsfor issuingpermits for thedischargeof dredgedor
fill material into navigable waters of the United States, and includes special
policies, practices, and procedures to be followed by the US Army Corps of
Engineers(USACE) in connectionwith thereview of applicationsfor suchpennits.
Theseregulations apply to all existing, proposed, or potential disposal ~itesfor
dischargesof dredgedor fill materialsinto US waters,including wetlands.USEPA
may prohibit fill if thereis an unacceptableadverseimpact on the receiving water
body. In accordancewith CERCLA Section 121(e)(1), no federal, state,or local
permits arerequired for remedial action conductedentirely on site, although the
remedialaction must comply with the substantiverequirementsofCW A Sections
404 and 33 CFR Parts 320 to 329.

.

CW A Section 404 (33 USC § 1344), 40 CFR Part 230. No activity that
adverselyaffects an aquaticecosystem(including wetlands)shall bepermitted if
there is a practical alternativeavailablethat haslessadverseimpact. If thereis no
practicablealternative,then the adverseimpactsof the activity mustbemi nimized.

.

Statement of Procedures on Floodplain Management and Wetlands
Protection; 40 CFR Part 6, Appendix A. Theseproceduresset forth USEPA
policy and guidance for carrying out Executive Orders(EO) 11990 and 11988.

-

EO 11988 - Floodplain Management. Requires federal agenciesto
evaluatethe potential effectsof actionsthat may be taken in a floodplain
and to avoid, to the extent possible, long-term and short-term adverse
affectsassociatedwith the occupancyandmodification of floodplains,and
to avoid direct or indirect supportof floodplain development wherever
there is a practicable alternative.

-

EO 11990- Protection of Wetlands. Requiresthat activities conducted
by federalagenciesavoid,to the extentpossible,long-term and short-term
adverse affects associated with the modification or destruction of
wetlands. Federal agenciesare also required to avoid direct or indirect
support of new construction in wetlands when there are practical
alternatives; harm to wetlands must be minimized when there is no
practical alternative available.
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.

Endangered SpeciesAct, 16 USC§ 1531 et seq.; 50 CFR Parts 17, Subpart
I, and 50 CFR Part 402. The ESA of 1973and subsequentamendmentsprovide
for the conservationof threatenedand endangeredspeciesof animals andplants,
and the habitats in which they are found. The act requires federal agencies,in
consultationwith the Secretaryof Interior, to verify that anyaction is not likely to
jeopardize the continuedexistenceof anyendangeredor threatenedspeciesor its
critical habitat, or result in the destruction or adversemodification of a critical
habitat of suchspecies.Exemptions may be grantedby the EndangeredSpecies
Committee.

.

Fish and Wildlife Coordination Act, USFWS, 16 USC 661-667e. Whenever
the watersof any streamor other body of water areproposedor authorized to be
impounded,diverted,the channeldeepened,or the streamor other body of water
otherwise controlled or modified for any purpose,by any departmentor agency
of the United States,suchdepartmentor agencyfirst shall consultwith the United
StatesFish and Wildlife Service,Departmentof the Interior, andwith the headof
the agencyexercising administration over the wildlife resourcesof theparticular
state in which the impoundment, diversion, or other control facility is to be
constructed,with a view to the conservationof wildlife resourcesby preventing
loss of and damage to such resources.

.

USEPA. Quality Criteria for Water. This USEPA document(USEPA, 1986a)
provideswater quality criteria for the effectson freshwaterspeciesof organicand
inorganic contaminants.

.

USEPA. Update #1 to Quality Criteria for Water. This USEPA (1986b)
documentprovides water quality criteria for the effectson freshwaterspeciesof
organic and inorganic contaminants.

.

USEPA. Update #2 to Quality Criteria for Water. This USEPA (1987b)
documentprovides water quality criteria for the effects on freshwaterspeciesof
organic and inorganic contaminants.

.

USEPA. Quality Criteria for Water, Update. This USEPA (1991) document
provideswater quality criteria for the effectson freshwaterspeciesof organicand
inorganic contaminants.

.

USEPA. National Recommended Water Quality Criteria - Correction. This
USEPA (1999c) document provides water quality criteria for the effects on
freshwater species of organic and inorganic contaminants.
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3.4.3

State and Federal Guidance

.

NYSDEC Fish and Wildlife Impact Analysis for Inactive Hazardous Waste
Sites.This report (NYSDEC, 1994a)provides guidancefor evaluatingecological
impacts in areascontaminated with hazardous materials.

.

NYSDEC Freshwater Wetlands Delineation Manual. This document
(NYSDEC, 1995)providesthe technicalrequirementsfor wetlandsdelineationin
New York State.

.

NYSDEC Freshwater Wetlands Regulations Guidelines on Compensatory
Mitigation. This document (NYSDEC, 1997c) provides the technical
requirements for wetlands mitigation for impacted wetlands in New York State.

.

NYSDEC

Division

of Fish and Wildlife

- Niagara River Biota

Contamination Project: Fish Flesh Criteria for Piscivorous Wildlife,
Technical Report 87-3. This report (Newell et al., 1987)provides a method for
calculating contaminant concentrationcriteria in fish flesh for the protection of
piscivorouswildlife, and establishesfish-flesh criteria for various contaminants,
including mercury and PCBs.

.

NYSDEC Division of Fish, Wildlife and Marine Resources - Technical
Guidance for Screening Contaminated Sediment. This document(NYSDEC,
1999b) provides sediment screeningvalues for metals and non-polar organic
contaminants,suchasmercury, PCBs, dioxin/furans, in units of micrograms of
contaminant per gram organic carbon in sediment (~g/gOC) for organics and
mgikg dry weight for inorganics.

.

Ecological Risk Assessment Guidance for Superfund (ERAGS), Process
for Designing and Conducting Risk Assessments. This report (USEPA,
1997a)providesguidanceon how to designandconductconsistentandtechnically
defensible ecological risk assessmentsfor the Superfund program.

.

USEP A Region 4. Waste Management Division Soil Screening Values for
Hazardous Waste Sites.USEPA Region4 (1999)provides soil screeningvalues
for organic and inorganic contaminants effects on terrestrial species.

.

USEP A. Consensus-Based Freshwater Sediment Quality Guidelines. This
document (Ingersoll et al., 2000) evaluates the ability of consensus-based
probableeffect concentrations(PECs)to predict sedimenttoxicity building on the
work of MacDonald et al. (2000).
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.

USEP A. Ecotox Thresholds. The Ecotox thresholds(USEPA, 1996a)provide
water and sedimentquality valuesfor organicandinorganic contaminantseffects
on aquatic species for use in ecological risk assessmentsat Superfund sites.

.

USEPA. Calculation and Evaluation of Sediment Effect Concentrations for
the Amphipod Hyalella azteca and the Midge Chironomus riparius. This
report (USEPA, 1996b) provides toxicological benchmarks for contaminant
effects on sediment-dwelling benthic invertebrates.

.

USEP A. Technical Basis for Deriving Sediment Quality Criteria for
Nonionic Organic Contaminants for the Protection of Benthic Organisms
by Using Equilibrium Partitioning. This document(USEPA, 1993a)provides
methodology and sediment effects guidelines for non-polar organics for the
protection of aquatic species.

.

3.4.4

USEPA. Considering Wetlands at CERCLA Sites. This document
(USEPA, 1993c)provides guidanceon the methods required at Superfundsites
when wetlands are either impactedby contamination or potentially impactedby
future remedial efforts.

Other Applicable Guidance

.

Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for
Screening Contaminants of Potential Concern for Effects on Terrestrial
Plants: 1997 Revision. This report (Efroymson et al., 1997a) provides
toxicological benchmarks for contaminant effects on terrestrial plants.

.

ORNL Toxicological Benchmarks for Contaminants of Potential Concern
for Effects on Soil and Litter Invertebrates and Heterotrophic Process:
1997 Revision. This report (Efroymson et al., 1997b) provides toxicological
benchmarks for contaminant effects on terrestrial invertebrates.

.

ORNL Toxicological Benchmarks for Screening Contaminants of Potential
Concern for Effects on Sediment-Associated Biota: 1997 Revision. This
report (Joneset al., 1997)provides toxicological benchmarksfor contaminant
effects on sediment-dwelling benthic invertebrates.

.

Long et al. 1995. Incidence of Adverse Biological Effects Within Ranges
of Chemical Concentrations in Marine and Estuarine Sediments.This study
(Long et al., 1995)providestoxicological benchmarksfor contaminanteffectson
sediment-dwelling benthic invertebrates.
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