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Program Overview: Healthy Waters

What

When

Who

Where

How

data-driven tool to identify streams and rivers (nontidal and tidal
freshwaters) exhibiting high ecological integrity for
conservation and protection measures

started in 1998 as a living resources inventory for the nontidal
James River; transitioned to Healthy Waters Initiative circa 2008

partnership among Virginia DCR (Heritage Division), VCU’s
Rice Rivers Center, Virginia DEQ, and Virginia Coastal Zone
Management Program

more than 2,500 streams statewide, but primarily Virginia’s
Chesapeake and Chowan basins (funding)

3,430 probabilistic collections and +65K records in a VCU
geospatial (ESRI) database, including fish, macroinvertebrates,

and instream habitat...data ‘feed’ a model-based assessment
(INSTAR) that drives the Healthy Waters Program



What the Healthy Waters Program is not:

Not primarily a Water Quality Program (but
compare to other bioassessment approaches,
including IBI, RBP, BCQG, etc.)

Not a Regulatory Program (but may support
some WQS regulatory programs)

Not really about ‘healthy’ aquatic communities
or stream systems, because....




How Healthy Waters data and deliverables are used

Conservation of unique aquatic communities (DCR Heritage
SCUs)

TMDL prioritization (DEQ)

ProbMon Program development (DEQ)

Biological Condition Gradient pilot study (DEQ)
BioCriteria for blackwater streams (Class VII waters; DEQ)
Trend Analysis (Chesapeake Bay GITs and DCR Heritage)
Multi-jurisdictional Cooperation (MD and NC)

Applied Research (e.g. forestry harvest practices, with DoF)




Context: Bipartite Nature of the Clean
Water Act

from Section 303:

“...assure attainment of WQS or designated
use...which is not being attained...”

and

“...for waters identified that equal or exceed
WQS...afford protection...consistent with anti-
degradation policies...”




Context: Bipartite Nature of the
Clean Water Act

from Section 303:

“...assure attainment of WQS or designated
use...which 1s not being attained...” = TMDL and

related regulatory programs in Virginia

and

“...for waters identified that equal or exceed
WQS...afford protection...consistent with anti-
degradation policies...” = Exceptional State Waters

(Tier III); less than 30 streams statewide




Where resources
and/or regulatory
authority are
limited....

A Bad Choice?

Stream ‘Restoration’
or Renovation

VErsus

Stream Conservation
and Protection

A Healthy Waters Program is a non-
regulatory approach to meet anti-
degradation goals for the Commonwealth




What 1s INSTAR?

Integrated Stream Assessment Resource

Geospatial database and online, decision support tool; the ‘engine’ that runs
Virginia’s Healthy Waters Initiative

Data development

« Probabilistic sampling of fishes, aquatic macroinvertebrates, and
instream habitat by VCU since 1990s; EPA-approved protocols
(QAPPs)

« Data from other agency sources; database 1s dynamic

e 2,500+ streams; primarily Chesapeake and Chowan basins; 450+
identified as ‘healthy’ or ‘exceptional’

e Multivariate ecological models for each ecoregion, basin, and stream
order



Candidate Input Variables
for Stream Assessment

Biological Models
18 IBI metrics Landscape
12 RBP T metrics Stream order, link metrics,
others green infrastructure

In-stream Habitat

20 RHA metrics

Modeling exercise to answer: Which of the ~50 stream and
catchment attributes are most closely related to stream
integrity, structure, and function?



Multivariate statistical analysis
(i.e., ordination, stepwise
multiple regression) of stream
and watershed data

Assumption: stream’s biology
integrates conditions over time
and space

Regional reference conditions
(virtual reference streams)

Stream assessment based on
percent comparability to
appropriate reference condition




Virtual Stream Model—Lower Coastal Plain

Reference Stream (100%) = 0.05(EP) + 0.02(Rich) - 0.19(Chnlalt) -
0.1(Intol) + 0.18(Toler) - 0.05(HBI) + 5.67

EP = Ephemeroptera & Plecoptera taxa
Rich = fish species richness (native)
Chnalt = percent channel alteration
Intol = percent intolerant species

Toler = number tolerant species
HBI = Hilsenhoff Biotic Index

adjusted R-square = (.72




Stream Ecological Integrity
Classes
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Healthy Waters

Category
®  Healthy

Qutstanding

Instar Locations
Category
Not Scored
Compromised

Restoration Candidate

http://www.dcr.virginia.gov/natural-
heritage/healthywaters
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Application
Example

Rivanna River

Basin Commission
Study 1n 2010
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