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Adirondack Long Term Monitoring
Program - 1982 to present

* Why? To monitor changes to ecosystems arising from
acid rain precursors.

* How? Year-round sampling of 52 lakes on a monthly
basis and 3 streams on a weekly basis.




Approach

» Monthly time series of lake chemistry
» Comparisons with other regions

» Comparisons between lake classes

» Aluminum trends and critical levels

» Weekly snowmelt chemistry

» Climatic effects/hydrology




ADIRONDACK LAKES SURVEY LONG-TERM
MONITORING WATERS

; = f__L|II'_i.rt.]c Clear
ga\"@'w & Grass (3)
. AP Constable .
Squashe ‘24‘@ Little Hope
Big Hope

[ ]
West ® Windfall @Black

o Dart R i
? Sochia

Teiss - Middle pes Owen
o Moss Cascade Bist Copperas Sunday

Little Echo

® Bubb @ Heart
® Rondaxe ot Marcy Dam
|Little Simon <y
1 km THE Bic Moosg Group Avalanche

Lake Colden

® Arbutus ® Clear

Loon Hollow Willys

r quuds

Big Moose g ® .Quccr Long
group L ® Raquette Lake Reservoir
i . Sagamore

Fly Pond Outlet o
Bald Mt. Brook . ®Buck Cree
Middle Branch Grass (4) Limekiln

Middle Settlement Carry

Squaw Lost
Indian
Brooktrout
North
South

{®|Barnes

Jockeybush

@ Otter

@ Lake monitored since 1982 [] Limed lake

Lake monitored since 1992 @ Stream monitored since 1992




Trends of Adirondack Lakes
Comparisons Over Time
Periods, Lake Classes and
With Other Studies




pH of wet deposition at NADP sites
in the Adirondacks (Driscoll et al. 2003, 2005)

NADP Site | 1979-1981 | 1998-2000 | 2001-2004

Huntington

Forest 4.18 4.5 4.6
Whiteface

Mountain 4.1 4.5 4.6
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Significant Trends in ALLTM Lakes

Values Are Mean Rates of Change p< 0.10

(units : peq/L-yr, pH units, pmol/L-yr, pmol C/L-yr)

Time SO INO; | C; |ANC | pH | AL |DOC
Period l l l T T l T
1992- 44 | 15 | 26 | 29 | 18 | 28 7
2000 2.57 |-1.03 [-3.33 | 1.60 | 0.04 | -0.31 | 15.7
48 lakes

1992- 47 | 22 | 24 | 37 | 29 | 40 | 12
2004 211 [-0.50 |-1.62 | 1.13 | 0.02 | -0.16 | 9.6
48 lakes




1982 - 2004 (n=16)
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ALTM Lake Classifications

(Hydrology, Flowpath, Chemistry, Watershed Characteristics)

Thick Till/Carbonate 5 lakes
Medium Till 13 lakes
Thin Till 27 lakes

Mounded Seepage 7 lakes

TOTAL 52 lakes




Acid-base Stoichiometry

AANC = slope ANC

slope (SO~ + NO;)

AC,

slope Cg

slope (SO~ + NO;)




Thick Till - Significant change
Thick Till - non Significant Change
Seepage - Significant Change
Seepage - non Significant Change
Thin Till - Significant Change

Thin Till - non Significant Change
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LONG-TERM MONITORING WATERS, 1990-2000
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Regional Trends, 1990-2000

(in lakes and streams)

Sulfate (ueq/Liyr)

Nitrate (ueqg/L/yr)

ANC (peqg/Liyr)

Hydrogen lon (pued/Liyr)

Base Cations (ueq/Lfyr)

DOC (mg/Lfyr)

Aluminum (ug/L/yr)

Slope of Trend

mmmm New England Lakes

=== Adirondack Lakes

=3 Northern Appalachian Streams
mm Upper Midwest Lakes

mm Ridge and Blueridge Streams

Stoddard et al. 2003. EPA Response of Surface Water
Chemistry to the Clean Air Act Amendments of 1990




U.S. Trends (ueq/L — yr)
1990-2000 Stoddard et al. 2003
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Critical Chemical Thresholds

m pH less than 6.0
m ANC less than 50 peq L
m Al_ less than 2 umol 1!

These indicate that aquatic biota are at risk from
surface water acidification because of acidic

deposition (Driscoll et al. BioScience Vol. 51,
2001).




Aluminum (Al ) Trends in Lakes

Lakes With | Trend Mean Lakes With
Year | Decreasing (Range) Annual Value
Trend umols/L-yt | > 2 ymols/L
-0.31
2000 28 (-0.02 to -1.15) 16
-0.16
2004 40 (-0.02 to -0.89) 17




ALL ALTM LAKES (1992 - 2004)
Months with Toxic Aluminum,,, >2 pmoles/L
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ALL ALTM LAKES (1992 - 2004 Monthly)
Inorganic Monomeric Aluminum > 2umoles/L
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ALL ALTM LAKES (1992 - 2004 Monthly)

Acid Neutralizing Capacity < 10 peg/L
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Spring ANC

Fall ANC vs Spring ANC
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Current status based upon
sampling of Adirondack lakes over
two decades:

m Overall lake chemistry indicators show improvements,
but not necessarily full recovery.

B Improvement is non-uniform across the region.

m Current measurements indicate many of the lakes
continue to show critical levels of pH , ANC and toxic
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Snowmelt Chemistry
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- Flow Gauging

m Recent studies have
shown linkages between
climatic factors and the
dynamics of SO,* and
NOj; in the Adirondacks

influencing response.

m ALTM program is
examining the feasibility
of gauging tlows at lake
outlets.




AcCID RAIN AND THE ADIRONDACKS:
A RESEARCH SUMMARY
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Adirondack Long Term

Monitoring Collaboratots

Syracuse University (C.T.Driscoll, K.Driscoll)
U.S.Geological Survey(G.Lawrence, D.Burns, M. McHale)
SUNY ESF (M.]. Mitchell, D.Raynal)
Institute of Ecosystem Studies

(G. Lovett, C. Canham, M.Pace)
US EPA Corvallis (S. Paulsen, J. Stoddard)
NYSERDA Environmental Monitoring, Evaluation

and Protection Program

DEC Air Resources; Fish,Wildlife and Marine Resources;
Water Resources .

Others




NYSERDA’s EMEP Program: Field Stations and Research Sites
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NYS Regional Assessments

Adirondack watershed assessment & 9
wester, MJ " 5

Long-term monitoring of 52 Adirondack 73 { Broakhaven
Elizabeth, N s

lakes Elizabeth, NJ Queans

Acidic deposition impacts to 4

ecosystems of the Tug Hill area New York City

Forest health assessment of the

Catskill Mountains

Statewide Assessments

+ Ozone-transboundary modeling study
Analysis of ozone and fine
particles in the Northeast
Sources of mercury deposition in
New York State B EMEP Acid Deposition Field Sites
Assessment of nitrogen pollution in EMEP Mercury Field Sites
northeastern United States @ EMEP Fine Particulate Field Stations

Recovery of surface water & EMEP Fine Particulate Research Labs
acidification across the Catskills and 4 NADP Network
Adirondacks

Assessing sensitivity of New York
forests to cation depletion

& DEC Acid Deposition Network
¢ DEC PM; s Monitoring Locations

Carbonaceous fine particle
assessment

Mercury monitoring in New York fish




