


Assessing all 
criteria



For each habitat, all space is equally 
important for the assessment accounting

USEPA (2003): Criteria assessment accounting USEPA (2003): The CFD Attainment Test



Criterion assessment

USEPA (2003): The CFD Attainment Test

You passed! 
You are in!

You failed!
You are out!



Clean Water Act: More than pass/fail reporting.

Integrated Water Quality Assessment Reports, each assessed waterbody or 
waterbody segment is listed in one of the five following categories

• Category 1 – Attaining all designated uses

• Category 2 – Attaining some designated uses, and insufficient or 
no data information to determine if remaining uses are attained

• Category 3 – Insufficient or no data and information to determine if 
any use is attained

• Category 4- Impaired or threatened for one or more uses but not 
needing a TMDL because –
a) TMDL has been completed
b) Expected to meet standards
c) Not impaired by a pollutant

• Category 5 – Impaired or threatened by pollutant(s) for one or 
more designated uses and requiring a TMDL. These are the 
waters entered onto a states’ 303(d) list.
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“Uncertain”

“Passed”

“Failed”



Given uncertainties in our assessment, when 
results are reaaaaaaalllllly close, should we really 
be calling them in, or out, or do we have a zone of 
uncertainty? 
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What is “really close”?



We can look at half of the picture with our 
attainment deficit results

Breakdown of Attainment Status by Threshold 2019-2021
Deficit Count

0% ?
0%-0.0001% ?

0.0001-0.001% ?
0.001-0.01% ?

0.01-0.1% ?
0.1-1% ?
1-2% ?
2-3% ?
3-5% ?

5-10% ?
>10% ?

ND ?

What is 
“really close”?

Source. Q. Zhang



Breakdown of Attainment Status by Threshold 2019-2021

 Is fractional attainment “really close”?
Some results are less than 1% out of attainment

Source. Q. Zhang



Breakdown of Attainment Status by Threshold 2019-2021

 Is fractional attainment “really close”?
Some results are less than 1% out of attainment

Source. Q. Zhang

Note – we do not yet have 
“attainment buffer” distributions



Note: we don’t yet have an “attainment buffer”, 
i.e., how far “in” is in? 

Maybe the distribution is mirrored on the buffer 
side as a first cut hypothesis

Attainment deficit scores
Hypothetical attainment 

buffer scores

Hypothetically -
The really close stuff



Given uncertainties in our assessment, when 
results are reaaaaaaalllllly close, should we really 
be calling them in, or out, or do we have a zone of 
uncertainty? 
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Might we consider results that are 
just a fraction above the 10% curve 
so close, so precise, that we are 
uncertain about pass-fail?
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Perhaps not so easy to generate a 
confidence interval on this 
4-dimension space-time curve.
 





If it was easy we 
probably would 
have done it long 
ago ☺



Any precedents for 
decision-making similar 
to this in our 
Chesapeake Bay work? 

•Yes! 

•See USEPA (2017)



Aquatic Life 
Use 

assessment – 
the Bay BIBI

There are shades of failure expressed in the results

Source: Versar Inc. Results (versar.com)

https://www.baybenthos.versar.com/backgrou.htm


Application of Benthic IBI assessment to decisions 
affected by data variability – wide confidence 
intervals on segment scoring. 

• For segments where the CWA Section 303(d) listing 
classification results are “Impaired = No”, Maryland and 
Virginia would identify those segments that also have a 
breadth of confidence limits ((Upper confidence Limit) – 
(Lower confidence Limit)) ≥ 0.5) of 0.5 or greater.

 • Of that subset of segments with confidence limits > 0.5, 
those that also have a Mean B-IBI >2.7 would classified as 
Category 3 (insufficient information) until more conclusive 
information is available.

 
Measuring Benthic Health (versar.com)

https://www.baybenthos.versar.com/benthos/howdowe.htm


• • Virginia refines this rule classification further such 
that a segment will be classified as Category 3B 

• when the analysis suggests non-impairment but the 
difference between the upper and lower 95% confidence 
limits equals or exceeds 0.5 and

• the average B-IBI score is less than 2.7, or, 

• when the number of sites sampled during the six-year 
data window is less than 10, (i.e., where some data exist 
but are insufficient to determine support of the 
designated uses).

Measuring Benthic Health (versar.com)

https://www.baybenthos.versar.com/benthos/howdowe.htm


USEPA 2017
Expanded 

subcategories 
for uncertainty 

under  Cat 3



Thoughts on the role of uncertainty in Criteria Assessment. 

Mon Jul 31 10:14:41 2023 

 

Elgin S. Perry, Ph. D. 













Other approaches?                        Gary Shenk

• Is it possible to assign a 
probability to a particular 
assessment curve as being 
belonging to the pass-family of 
curves versus the fail-family of 
curves? 

Deep water bioreference curve development
based on BIBI score results (J. Kiesman work, 2009)

Red assessment curves are from DUs and 3-year periods with average 

BIBIs of 1 or 2.  Blue curves have BIBI of 3, 4, or 5.  The bioreference 

curve was drawn so that all of the blue ones pass and all of the red ones fail.



Does it work with the TMDL?

• Considerations for moving forward 
on work to create an uncertainty 
category in our assessments. 



Thank you.
☺ 
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