


Virginia Monitoring Strategy

e Strategy online at (57.5 MB zipped, Yikes!):
http://www.deq.state.va.us/watermonitoring/monstrat.html

e Watershed Monitoring Network (monitoring chemistry, field data,
bacteria at 1247 NWDB subwatersheds)

e Trend Monitoring Network (over 200 fixed sites)

e TMDL Support Program (development and implementation)
e Special Studies (Shenandoah / James fish kills)

e Chesapeake Bay Program

e Lakes Monitoring Program (over 200 reservoirs monitored)
e Biological Monitoring Program

e Probabilistic Monitoring Programs (freshwater and estuarine)


http://www.deq.state.va.us/watermonitoring/monstrat.html

Virginia’s Water Resources

e Target population perennial freshwater river and streams

e NHD circa 1999 sample frame is 49,142 miles



2001-2006 Sample Sites

Legend
¢  ProbMon Stations (2001-2006)

- Blue Ridge Mountains
|:| Central Appalachian Ridges and Valleys

|:| Central Appalachians
|| Middle Atlantic Coastal Plain

I:] Northern Piedmont

- Piedmont
|:| Southeastern Plains

200 Miles

e 15% sample frame is non-perennial, tidal, or reservoir

e Chemistry data 41,557 miles; Biology data 35,680 miles



Hydrologic Conditions

(Tiffany Severs, Jackie Carl and Michael Hutchison)

Spring ProbMon (n=349) Fall ProbMon (n=285)

Rising Limb

Stable

8% fall samples validated by field collection (r2=0.93)

Hydrologic Condition Spring ProbMon Data Collection

Hydrologic Condition Fall ProbMon Data Collection

Below Normal 22.0
Normal 44.0
Above Normal 7.7
High Flow 1.3




305b/303d Report Preview

First comprehensive chapter in 2008 integrated
report using freshwater ProbMon data (2008 ADB)

m Reported 44 parameters with water quality
standards/screening values

m 36 of 44 parameters were found at unacceptable level In
less than 1% of stream and rivers

m Largest issues statewide were aquatic life use
(biomonitoring tools) and bacteria

® Impaired segments listed based VSCI, field data



MegaChart
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VSCI/CPMI Results
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Water Quality Stressors

Response Parameters Optimal [Suboptimal |Classification Reference
Virginia Stream Condition Index (VDEQ 2007)
Coastal Plain Macroinvertebrate Index (VDEQ 2007)

Stressor Parameters Optimal |Suboptimal |Classification Reference
Total Nitrogen (mg/L) (VDEQa 2006)

e Relative Risk Calculations
e Borrowed terminology from the medical field

e Report RR greater than 1 (Cl included)



Statewide Relative Risk

Relative Risk to
Extent of Stressor Biological Condition

mentation

Percent of Stream Length in Relative Rigk
Suboptimal Condition




Statewide Relative Risk

THE IMPACT OF SEDIMENT ON BENTHIC HABITATS ...
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In a healthy stream, spaces between As fine sediment begins to accumu- Interstitial spaces are beginning to Benthic habitat completely fills in as

rocks provide habitat for benthos ... late, this habitat is reduced ... fill'in ... fine sediment settles out.

Sedimentation is one of the most prevalent impacts to benthic communities. Excess sediment fills interstitial spaces in between stream
substrates used by aquatic organisms for habitat. Until recently, tools for rapidly quantifying sedimentation impacts in streams have been
inadequate. Methods existed for describing dominant particle size, but it was difficult to differentiate between natural conditions and an-

thropogenic problems. Virginia has a variety of stream types; many are naturally sand/silt bed streams, so simply measuring the size of the
sediment particles cannot differentiate natural and human-influenced sediment load.

Pr(Poor VSCI/CPMI, given poor sediment condition)

RR = o

Pr(Poor VSCI/CPMI, given good sediment condition)



Condition Probability

e Probabillity of event ‘y’ occurring, when it is
known that some event ‘X’ has occurred and ‘X’
has exceeded some threshold (i.e. above WQS)

e In English:

e What Is the probability of a VSCI below 60
when TN is above 2 mg/L?

e What is the probability of a VSCI below 60
when TP is above 0.05 mg/L?

e Can look for thresholds of ‘impact’ by
iIdentifying a ‘changepoint’ — Non-overlapping ClI



Condition Probability (LRBS)

e Background: 30.8%
e Changepoint: -0.95

e 90% probability of VSCI
below 60 when LRBS is
less than -2.15




Summary of Benefits of ProbMon

= Biomonitoring

» Doubled the number of reference sites
» Validated VSCI (new biomonitoring tool)
= Identification of stressor(s)

= New Technologies
» Relative bed stability
= Virtual fish

= Assessments
= Statistical confidence of hundreds of water quality parameters
» Set baseline for ecological/chemical trend analysis (pivot table!)

= Research
» Provides design for testing new methods
= Monitoring strategy allowed VDEQ to obtain grant money

= Community
» Provide summaries to the public
= Partnerships (DGIF, EPA, USGS, VT, VCU)
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Questions?

Acknowledgements
Thanks Lou!

VDEQ

Jason Hill

3019 Peters Creek Rd
Roanoke, VA 24019

phone: 540.562.6724

email: Jrhill@deqg.state.va.us =
http://www.deqg.virginia. qov/probmon/
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