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Introduction 
Benthic macroinvertebrates are a goodBenthic macroinvertebrates are a good 
indicators of stream health



Introduction
Th i d fThere is a need for a 
standardized index

 64,000 square mile watershed – 6 
states, District of Colombia

 Many different methodologies Many different methodologies 
for monitoring and assessment 
(benthic, fish, habitat, water 
quality)quality)

 There is a need to evaluate 
stream health in a uniform 

d i h f hmanner and in the context of the 
entire Chesapeake Bay 
watershed.



Introduction
D l pi i di t ith 303(d) /305(b) d tDeveloping indicators with 303(d) /305(b) data 
was not sufficient

 Results incomparable: Results incomparable:
 Different sampling methods, 

criteria, and scales 



Methodology
A Family Level Regional B-IBI was developed by 
a team of scientists
 Developed in 2008 by Chesapeake Bay Program’s 

Nontidal Water Quality Workgroup (Federal, State, 
County, River Basin Commissions scientists) 

 Adapted from Astin 2006, 2007. Basin-wide B-IBI 
for the Potomac River Basin

 Assumption: A standardized regional B-IBI can be developed 
from multi jurisdictional data if family level benthic datafrom multi-jurisdictional data if family level benthic data 
collection and RBP protocols are employed by each 
organization.  Differences in sampling size, gear used, etc. are 

t i ifi t t th f il l l f tnot significant at the family level of assessment.



Methodology
There are multiple advantages to using a 
basin-wide B-IBI
 Larger data sets increase rigor of metric testing and reference 

site selection
 Broader geographic distribution

 Less unintentional bias in results
 Consistent scoring across jurisdictional boundaries

 Inequalities due to different state assessment methods are 
minimized allowing for regional water quality assessmentsminimized allowing for regional water quality assessments

 Tool can be used to help managers target areas for stream 
restoration and protection

Courtesy of ICPRB, 2007



Methodology 
The B-IBI contains many data sources and station 
locations
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Methodology
Ei ht t p t l l t th B IBIEight steps to calculate the B-IBI



Methodology
Same biometrics used in Astin 2006, 2007
Non-coastal 
Pl i
Metric Description Measures 
EPT Taxa Number of Ephemeroptera (mayflies), Plecoptera 

(stoneflies), and Trichoptera (caddisflies) taxa 
Taxonomic richness 

TR Taxa richness Taxonomic richness 
%EPT Proportion of EPT individuals Composition

Plain

%EPT Proportion of EPT individuals Composition 
FBI Family-level Hilsenhoff Biotic Index: is based on the 

number of individuals in each tolerance class 
Tolerance 

%Dom1 Percent contribution of the dominant taxa Tolerance 
%CO Proportion of collector taxa Feeding 
%CL Proportion of clinger taxa Habit 

 

Metric Description Measures 
EPT Taxa Number of Ephemeroptera (mayflies) Plecoptera Taxonomic richness

Coastal Plain

EPT Taxa Number of Ephemeroptera (mayflies), Plecoptera 
(stoneflies), and Trichoptera (caddisflies) taxa 

Taxonomic richness

TR Taxa richness Taxonomic richness 
EphemTaxa Number of Ephemeroptera taxa Composition 
%Ephem Proportion of Ephemeroptera taxa Composition 
DipteraTaxa Number of Diptera (true flies) taxa Composition 
SensitiveTaxa Number of taxa considered intolerant Tolerance 
BecksBI Beck’s Biotic Index: the weighted sum of intolerant taxa Tolerance 

 



R ltResults
Most of  the stream 
health is 
characterized as 
very poor to fair 
(>half  the sites).

Rank # of sites Percent

EXCELLENT 1673 16
GOOD 1465 14
FAIR 1518 15
POOR 1518 15
VERY POOR 3941 38
NO SCORE 337 3
TOTAL 10452 100TOTAL 10452 100



Results
There is a link between stream health and land-based 
activities Potomac River Watershed Example

Lower Potomac River Watershed: Upper Potomac River Watershed: 
Predominately urban

pp
Predominately forested



Results
Analyzing only random sites yield information on geographic y g y y g g p
patterns



Results
There is a link between stream health and land basedThere is a link between stream health and land-based 
activities

 Unhealthiest streams- urban 
and agricultural landuse 
(Patapsco, Back, and Lower 
Potomac Rivers, Eastern Shore, , ,
MD)

 Healthiest streams- natural 
forested and prairie land coverforested and prairie land cover 
(Upper reaches of the James 
and the Potomac River, the 
West Branch of theWest Branch of the 
Susquehanna River, and parts of 
the Rappahannock River)



Does non-tidal stream health influence 
Bay health?



Results
There is a link between stream health and Bay 
health



http://www.eco-check.org/reportcard/chesapeake/2009/streamhealth/



Discussion
Improvements to the B-IBI are underway

 2010: Address issues of concern in methodology 2010: Address issues of concern in methodology
 Assess the effects of differences in gear types, area 

sampled, subsample size, seasonality, limestone on B-
IBI lIBI results

 Revisit classification scheme, scoring approach and 
biometrics included

 Determine the influence of targeted vs. random 
sampling design



Discussion
Future work will increase the robustness of the B-
IBI
 Future: Additional analyzes

 Further investigate the results in relationship to a healthy “goal”; can all 
sites be used?

d Assess effect of local landuse of B-IBI score
 Determine the ability of B-IBI to assess the effectiveness of restoration 

and preservation activities over time (trends)
 Develop a Habitat Quality Index to accompany B-IBI as well as other Develop a Habitat Quality Index to accompany B IBI as well as other 

measures of watershed and stream health
 Incorporate into management decision support tools and regional 

assessments (e.g. RMS) 
F h i i h li k b d d d Further investigate the link between upstream and downstream stream and 
estuary health



Conclusion
The B-IBI is an effective tool for stream health 
assessments
 Standardizes and utilizes multi-jurisdictional data 

for regional water quality assessmentsg q y
 Provides a tool for managers to: 
 determine relative health of local and regional waterways determine relative health of local and regional waterways
 investigate the impacts of BMPs and watershed 

protection measuresp
 potentially evaluate trends in stream health
 identify areas in need of restoration or protection



Acknowledgements



References

 Astin, L.E.  2006.  Data synthesis and bioindicator development for nontidal 
streams in the interstate Potomac River basin, USA. Ecological Indicators 6: 
664-685.

 Astin, L. E. 2007.  Developing biological indicators from diverse data:  The 
P B i id I d f B hi I i (B IBI) E l i l I di 7Potomac Basin-wide Index of Benthic Integrity (B-IBI). Ecological Indicators 7: 
895-908.

 Foreman, K., Buchanan C., Nagel, A. 2008. Development of ecosystem health 
indexes for nontid l w de ble stre ms nd rivers in the Ches pe ke B y b sinindexes for nontidal wadeable streams and rivers in the Chesapeake Bay basin.
Report to the Chesapeake Bay Program Non-Tidal Water Quality 
Workgroup. 12/5/08.


