John D Halfman, PhD

Hobart & William Smith Colleges

ERGERIEakes Institute is dedicated to the promotion of
evirenmental research and education about the Finger
akes;andi surrounding environments.

Fviionmentally-Sound Development:
Iin collaboration with regional environmental partners and
state and local government offices, the Institute fosters

“environmentally-sound™” development practices
throughout the region and disseminates the accumulated

knowledge to the general public.

Web site: http://ELI.hws.edu/
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The Finger Lakes
Watershed

Lake Ontario

ESEEIESS AA Drinking Water
— Seneca Lake
® —100,000 Residents
— Skaneateles & Otisco
® Syracuse

— Hemlock & Canadice
® Rochester

[ Citics and Touns || Agricubture [T Forested Land |

A small proportion of
ey carbon dioxide gas
2 molecules (CO;) in air

)
dissolves in rain droplets

o form carbonic acid

maleeules (H;CO;)

A small proportion of
carbonic acid molecules
ionizes to form hydrogen
ions (H*) and bicarbonate
ions (HCOy), making the
vater droplets sighty
acidic.

dissolves potassium ions

\ / The slightly acidic water
o N
. and silica from feldspar,

ASHOSAOH),

= Organics
— Metals

s Eresion
— Clay & Silt
— Colloids

® Bacteria
® \/iruses

transforming it into
kaolinite; hydrogen ions
are rewined in the
water of the clay.

Dissolved silica,

potassium ions (K*),
and bicarbonate ions
{HCOY) run off into
rivers and soil.

Threshold
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T Press, Siever, Grotzinger &
= Jordon, 2004

Dose (mg/kg of body weight)
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High BOD,
zone aof
mixing
(lots of

SDOWnAsLream

—=RECOVENY

® Municipal Sewage Treatment
— Remove Organics “BOD”
— Nutrients?

e Stream Segment Analysis
— Locate Point Source

)
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Atrazine Concentration in Streams
1999 Data 2000 Data
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Cory McSweeney (WS'99) Environmental Firm

Sandy Baldwin (WS'02), Wood Hole Oceanographic
Support: US EPA

Lake lmpact?
Notrent Cycle

Fish (Lake Trout)
&
Other Organisms

=

= Bacterial SRR
.| Decomposition

Lake Trout {Salvalinus namaycush)

Dead Organics

Sediments
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Impact:
Agricultural Fertili .
s e e T Nutrient Cycle

Streams, Rain Plankton

Dissolved Nutrients

= Fish (Lake Trout)

i Bacterial &
Decomposition Other Organisms

Dead Organics
Organic Matter Sediments

vy
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Impagtofkegel UsS g ideie Ceallslp iz e i
sriarspde) Preordeon egis_lation

Land Use
,?5‘, L
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Limestone vs. Shales & Sandstones. | Forested vs. Agricultural
Sedimentary Rocks E Landscapes
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Chlorophyll-a (mg/L)

Chlorophyll-a

Finger Lake Water Quality

Legislation \worst &

Water Quality Protection

O

W 6/13/2005 Surface
W 6/13/2005 Bottom
W 7/5/2005 Surface
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O7/27/2005 Surface
[O7/27/2005 Bottom
@9/2/2005 Surface
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B 10/1/05 Surface

W 10/1/05 Bottom

< Honeoye

O Canandaigua
A Keuka

X Seneca

X Cayuga

O Owasco

+ Skaneateles

€ Best

Water Quality

Bush, 2006, Undergraduate Honors Thesis
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Dissolved Phosphate
Annual Average Flux
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Owasco Watershed
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Halfman, Holler & Philip, 2006, A preliminary water quality study of
Owasco Lake. NY and its watershed. httn://fli hws edu/ndf/halfman owasco ndf

Daily Pounds of Phosphorus Released by 4 Village Sewage Treatment Plants in the Finger
Lakes (Cayuga and Tomphkins Counties)
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INIRERARECOMIMENG UGG

s Owasco: Inlet
— Owasco Flats - Floodplain
— Remediate Channelization
— Remove Flood Fluxes

* Update Water Quality Regulationgis .

e Research & Education

Hzcling)

Owasco Land Use

= 7ebras, Diporeia & Deep- Watel Biology
Spsan Cushiman, HWS

— Stream| Benthic Ecology

Jim Ryan, HWS

— Toxicology

Tara Curtin, HWS

— Environmental Change

Marion Balyszak, Finger Lakes Institute
— Regional Water Quality Legislation
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Dissolved Phosphate Total Phosphate
Annual Averages Annual Averages

Dissolved Phosphate Dissolved Phosphate
Average Flux Average Flux
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