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Problem: Mirex levels in salmon tissue were high

FDA Action Level = 0.1 mg/kg
Health advisory for Lake Ontario salmon

Mirex : carcinogenic and toxic
Used to control fire ants in south and flame retardant
in plastic manufacturing

Released by Hooker Chemical and Plastics and
Armstrong Cork Company

Outcomes

No alewife dieback : a
Maintenance of the salmon fishery Banned in 1977 by Canada and in 1978
A naturally reproducing Lake Trout A

populat)i/on ’ ¢ by the United States
Restoration of Lake Sturgeon 1096 - 188,219 Anglers Evidence that mirex is entering the human food chain
Further development of the sport 2.5 million in Lake Ontario Lactating females eating salmon vs panfish have higher levels

fishery $170 million generated as fishing trips of e A

Mirex levels in lactating women geographically near Lake Ontario are slightly higher than those
Charter Boat Industry (Sea Grant) of women farther from the laks




Outcome
Concentration of mirex in salmon tissue decreased

FROM 1992 to 1999 the rate of decrease increases significantly.
Perhaps due to mitigation of flux from the watershed
1993-1994. Slurry wall built around the entire former Hooker Plant including the landfill
1996 Bedrock and overburden collection system and treatment system installed

1996 Former sewer line carrying nonaqueous liquids including mirex to the Niagara
River was cleaned plugged and converted to a treatment system

1996? Additionally the Hyde Park Landfill was enclosed and encapsulated and
shunted to a treatment system

Two years of monitoring have shown that chemical concentrations in the off-site bedrock groundwater
have decreased.
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Contaminant Trends in Gull Eggs and Lake Trout from Lake

Parts per million

Ontario, 1974 — 1995
Data from: Lake Ontario LaMP (1998)
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Few in 1970s
Chemical contamination

Outcome

Cormorants

Population explosion
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1994 prey limited
i 1997-98 declines

Cormorant Population Growth at
Little Galloo Island
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Phosphorus Abatement Program of U.S. EPA
Outcome: Less Phosphorus

WHERE: Offshore

Importance: Phosphorus stimulates algae growth
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Offshore Success

Increase in transparency, decrease in algae, better water quality,
better fishing — a salmonid fishery second to none, a decrease in
organic chlorinated hydrocarbons (mirex, DDT, etc)

The binational Agreement between Canada and the
United States has succeeded through the phosphate
abateman program and various federal/provincial
fishery program

Improvements mostly in the offshore through
control of point sources

Offshore Issues-Invasive Species

Fish-Hook Flea /
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Spiny water flea
Bythotrephes sp.

Algae blooms, algae washing up on waterfront

Erosion, sedimentation, turbid water, navigation impairments,
Property loss

Beach closings

Invasive species

Habitat destruction

Nutrient enrichment

(Eighteenmile Creek, Oswego River; Niagara. R.ive /
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- Nearshore <30 m "
Shoreline Most people have contact with

the nearshore, rivers and embayments

Average (+SE) total phosphorus, chlorophyll, and phycocyanin concentrations at 39 sites along the New
York shoreline of Lake Ontario (LO) from 2003 to 2009 (May through September). Nearshore Lake
Ontario, river, and embayment values represent surface samples (minimum 1-m water depth). Lake
Ontario offshore samples taken due north of Hamlin Beach, NY, from a depth of 1 m at sites with a depth
of 30 and 100m. Unpublished data of Makarewicz.

Total
Phosphorus Chlorophyll | Phycocyanin
(g P/L) (Hg/L) (Hg/L)
Nearshore Lake Ontario 62.0+7.4 19.1+4.1 17.8+2.2
Rivers/Creeks 83.8+6.5 6.5+0.8 13.243.0
Embayments 129.7+59.6 20.0+2.4 237.5+207.6
LO - 30m depth 9.9+0.7 2.0+0.17 55+1.2
LO - 100m depth 9.5+0.7 2.6+0.26 6.1+1.3




TS5 (mg/L) 2003-2005

Total Suspended Solids roughly equivalent to soil and
algae suspended in water

Offshore suspended solids very low

TSS significantly higher west of Genesee River
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Total Phosphorus - Simulates Algae Growth
West versus Eastof the Genesee River
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It now appears that Cladophora is once again
widely distributed across the rocky shorelines
of Lake Ontario and is achieving high biomass
Levels especially in western Lake Ontario.

No such data exists on the American side of the lake

Where is it coming from?

Agriculture Runoff
Urban Storm Runoff

Genesee River Plume

Ajax Waterfront
Ajax- Durham-TRCA

enmile Creek

Suburban Development —
impervious surfaces, stripped land




Where is it coming from?

_T_ Impacts nearshore of Lake Ontario
Cladophora blooms - east of here -—

Agriculture
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The demonstrated losses of soil and nutrients from agricultural activities
watershed and the probable effects on downstream communities are seri
issues locally, regionally, and nationally. Herein lies the growing dilemmg
governmental leaders in agricultural areas: their most important econom|
industry (agriculture) may also be the cause of environmental degradatiol
heightens public concern.
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6 April 2009, SRP increased >250%
t0 84.6 ug P/IL

P 3 December 2009 TP concentrations on Mackey
Road (Site 14C2B1) reached 2,679.8 pg P/L

Where are the soil and nutrients coming from?
Total phosphorus (e.g., 5 to 12 mg P/L*)
« Nitrate from the muckland - often in the 3 to ~28 mg N/L range
«Maximum allowable in sewage plant effluent is 1 mg P/L

*New York existing ambient water quality standard is 20 ug P/L

The Mucklands
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The small watershed approach allows evaluation of
land use management techniques. The assumption is
that as water passes through the terrestrial ecosystem,

AEM Planning (All Exp. watersheds)
*Total farm planning
~Nutrient Reduction
*Runoff reduction

*Strip cropping
**E|iminated Wcinter manure
spreading
while maintaining yields 2NSitive area
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Annual marginal means (+ 95% C.1.) plotted from ANCO

** Significantly lower than 2003
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Small watershed approach
Land owned by owned by a

Annual marginal means (+ 95% C.l.) plotted from ANCOM
** Significantly lower than 2003

LSD - elevation and slope
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Can something be done?

Gully Erosion - Loss of 133 tons per year
Cottonwood Gully watershed




Annual marginal means (+ 95% C.1.) plotted from ANCOVA

** Significantly lower than 2003
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Graywood Gully Changes in Metaphyton Cover
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