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Outline

= Background on NYS lake assessment

= Project design and methods

= Developing the IBI:
« Defining lake types
» Assessing biological component metrics
e Draft IBI

= Conclusions and Next steps
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NYS Lake Water Quality Assessments

= Two main programs

 Lake Classification and
Inventory (LCI)

« Citizens Statewide Lake
Assessment Program
(CSLAP)

= Focused on water chemistry,
Invasive spp., and recreation
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NYS Lake Water Quality Assessments
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= |Lake programs lack a
biological assessment
component

= NYS has a 43 yr. legacy of
stream/river bioassessment
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Design and Methods

= Establish sampling and processing methods
= Pilot the implementation of these operating procedures
= Develop a multimetric index of biotic integrity (IBI)

= Beginning in 2008:
« Sampled approximately 10-12 lakes/yr.
« Stratified by depth, trophic state and disturbance
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Design and Method

= 55 Jakes sampled

= 8-12 locations / lake
= Composite benthic sample
e Single habitat samples

= 300 organism subsample
e Grided tray sort
* Lowest taxonomic resolution

= Surface Water Chemistry
e 1m depth over deep hole HHion | Environmental
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Lake Classification and Chemical Stressors
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Dissimilarities e 1 H,S %0Org  Sal
Samples between samples MDS ordination b< (62) (54) (53)
4 | 2 H,S,Sal H,S,MPD H,S, %Org Sal,
Bray-Curtis | o 1, 7 a (.76) (.67) (.65) (.
il —_— | S 5 3 H,S,Sal, MPD H,S, Sal, %Org H.S,
/biomass : 6 : (-80) (-73)
IMER-E
Rank I correlation
Ll 1i111] Euclidean
| ) . 2 74
Abiotic f—— . >
variables I ) Using a ™ 5
I || subsetof . 6 4
variables ¢

NEWYORK | Department of

STATE OF .

orroruniy | Environmental
Conservation




BEST

= 22 possible chemistry variables
* Big 4, Nutrients, Color/Transparency, Solutes
« Screened for redundancy (Ca, Cl, Mg, Na, SO,, Silica)

Lake Shoreline Disturbance......habitat?!?!

kalinity, Color, Secchi, Ammonium i f
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TITAN

= Threshold Indicator Taxa ANalysis (TITAN)
e Detect changes in taxa distributions along env. Gradients
e Uses taxonomic data to report stressor changepoint

= TITAN Results:
* 40 mg/L (Alkalinity as CaCO,)
e 180 umhos/cm (Conductance)
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Lake Classification (Alkalinity and Landuse)

High Alkalinity Lakes

= High and Low Alkalinity vy :
. > 40 mg/L CaCo, B -

= Landuse - % Natural Cover
e 80% for High Alkalinity
e 90% for Low Alkalinity

= Specific Conductance

P
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Evaluating Metrics by Lake Type

= Literature review of previous lake IBI projects
o Tested 32 benthic community metrics
« Tolerance, Functional, Diversity, Abundance etc.....

= Evaluation of metrics followed Barbour et al. (1996)
 Removed redundant metrics (correlation and scatter plots)
o Sensitivity based on interquartile range (IQR) overlap
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Evaluating Metrics U

= Metrics assigned sensitivity values: N E____
e 0 pts. — Extensive overlap of IQR mm——— a
1 pt. —One median outside IQR oo | [F ]

interquartile ranges bue at Jeast
one median is outside the

interquartile range overlap.

2 pts. — Both medians outside IQR ___
3 pts. — No overlap of IQRs e | | Eﬂ

Fic. 2. FEvaluation of sensitivity of the metrics.
Small squares are median values; boxes are interquar-
tile ranges (25%ile to 75%ile).
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Percent Model Affinity COTE

% Facultative Individuals

Kalinity Metrics
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Sensitive Metrics

e COTE

* No. Crust./Moll. Indiv.

* Density

* Percent Model Affinity (FFG)
* No. Diptera Taxa

* % Chironomidae Indiv.

* % Facultative Indiv.

* % Intolerant Taxa

* % Oligochaeta Indiv.

* Species Richness

* Total No. Indiv. / Species
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Low Alkalinity Metrics

% Tolerant Indiv.

No. Crust./Moll. Indiv.
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Score
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Some new datal

College of Environmental Science and Forestry

IRI Final Srnrac

. IBI Final Scores (Onondaga) —

o o
o
(]
[
o~
< _| R S
L I
[ [m] |
w0 o i
o~ 8 &+ :
L i
o | B
™
o
w | 7Y 2 - 5
o _| - | Otisco Lake
™ e 1 (Transitional)
© | % SRR IR
T T T ] .
Low High
| Contamination
Onondaga Otisco Cazenovia

NEW YORK | Department of
Lake orrortunity | Environmental
Conservation



Next Steps

= Develop an extensive independent lake dataset for
evaluation and adjustment of IBI's ~ ESF
Focus on shoreline disturbance and habitat
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= Begin integration of field, lab, and assessment methods into
RIBS cycle and reporting??

= Working with TITAN to develop tolerance value metrics for
lake specific macroinvertebrate taxa e oy
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Thank You

Alexander J. Smith, PhD Connect with us:
Stream Biomonitoring Unit Facebook: www.facebook.com/NYSDEC
425 Jordan Road, Troy, NY 12180 _ _
alexander.smith@dec.ny.gov Twitter: twitter.com/NYSDEC

518-285-5627
Flickr: www.flickr.com/photos/nysdec
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