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Biological Models to Assess Condition

e 3 Historic Protocols

— Macroinvertebrate IBI for Mountains and Valleys
— Macroinvertebrate IBI for Plains

— Periphyton Index of Biological Integrity
e 2 Current Protocols
— Macroinvertebrate Multimetric Index
— Macroinvertebrate (O/E) RIVPAC-like model

1 Under Development
— Diatom Increaser Taxa Model



Percentage of sites with excellent/good, fair, and poor conditions using the

River Basin periphyton IBI

Percentage of sites that are non-impaired and impaired using O/E! and Increaser
TaxaZ Models

RicqEal Nonimpaired Impaired

Percentage of sites with slight, moderate, and severe conditions using macroinvertebrate IBI* and MMI2

River Basin Slight Impaired/Good Moderate/Fair Severe/Poor/Very Poor




CHANGED OBJECTIVE:

Evaluated performance of biological
models using a multi-stressor / human
disturbance gradient



Tiered Aquatic Life Use Conceptual Model: Draft Biological Tiers -1
(1022 draft)
Natural structure and function of biotic community maintained

2 Minimal changes in structure & function

Evident changes in structure and minimal
changes in function

4 Moderate changes in structure and

minimal changes in function
proposed CWA protection
& propagation threshold

5 Major changes in structure &
moderate changes in function
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Used Informed BPJ to develop the
Multi-Stressor Gradient

* Physical and chemical data were used to
rank sites into three classes of impairment:

e Slight,
» Moderate
e Severe
 Confidence of assessments were also
ranked as:
» High
 Moderate
e Low (did not use)

 Ranked the sites within each impairment
class.
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Sites used to develop

a multi-stressor gradient
to evaluate the
biological models.

Classes

- Valleys and Foothills
- Plains

Stress

Ranking Site Degree Confidence
1 North Fork Flathead Slight High
2 South Fork Flathead Slight High
3 Middle Fork Flathead Slight High
4 Dearborn Slight Moderate
5 Swan River Slight Moderate
6 Rock Creek Slight Moderate
7 Blackfoot Slight Moderate
8 Boulder Slight Moderate
9 Slight Moderate
10 Stillwater Slight Moderate
11 Big Hole at Wise River Moderate Moderate
12 Musselshell at Harlowton Moderate Moderate
13 Whitefish River Moderate Moderate
14 Fisher River Moderate Moderate
15 Bitterroot at Missoula Moderate Moderate
16 Madison Moderate Moderate
17 Smith Moderate Moderate
18 Sun Moderate Moderate
19 Shields River Moderate Moderate
20 Clark Fork at St. Regis Moderate Moderate
21 Little Blackfoot Moderate High
22 Clark Fork @ Turah Moderate High
23 Big Hole at Twin Bridges Moderate High
24 Gallatin Moderate High
25 Beaverhead near Dillon Moderate High
26 Beaverhead near Twin Bridges Moderate High
27 Moderate Moderate
28 Moderate Moderate
29 Moderate Moderate
30 Severe Moderate
31 Jefferson Severe High
32 Prickly Pear Severe High
33 Clarks Fork of Yellowstone Severe High
34 Severe High
35 Severe High
36 Severe High
37 Severe High




Correlation with Multi-
Stressor Gradient



Mountain Sites - Algae IBI Mountain Sites - Invertebrate IBI (1) Mountain Sites - Macroinvertebrate IBI (2)
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Algae IBI

Low Valley Sites - Algae IBI
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. Mountain and Valley Sites - Macroinvertebrate
Mountains and Valleys - Algae IBI yIBI(l)
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Statewide Monitoring Sites - O/E Statewide Monitoring Sites - Diatom General
Increaser
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Evaluation of
Biological Thresholds



Impairment THresholds

Impairment Threshold

Statewide Monitoring Sites - Algae IBI

Non-Impaired

Moderate

Stress —

Statewide Monitoring Sites -
Macroinvertebrate IBI (2)

Moderate Severe

Stress >

Impairment Thresholds
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Estimating Confidence Levels for Mountain Sites

Evaluation of bioassessment models for mountain sites.

Bioassessment models

Percent Agreement with Stressor Gradient (N=9)

Estimated Probability of Error

Diatom General Increasers

89% agree; Likely

11% Non-significant

Algae IBI

78% agree; Likely

22% Non-significant

Macroinvertebrate IBI (1)

78% agree; Likely

22% Non-significant

Macroinvertebrate IBI (2)

77% agree; Likely

22% Non-significant

O/E

33% agree; Most unlikely

67% Non-significant

Evaluation of bioassessment models that agree for mountain sites.

Bioassessment models

Percent Agreement with Stressor Gradient (N=9)

Estimated Probability of Error

Agreement between Algae and
Macroinvertebrate 1BI (1)

The models agree with each other at 100% of the
sites; 78% of the models that agree with each
other also agree with the stressor gradient; Likely

5% Significan

Agreement between Algae 1Bl,
Macroinvertebrate 1Bl (1) and Diatom
General Increasers

The models agree with each other at 67% of the
sites; 100% of the models that agree with each <
other also agree with the stressor gradient; Very
Likely.

1% Highly Significant

Agreement between O/E and
Macroinvertebrate 1Bl (2)

The models agree with each other at 33% of the
sites; 67% of the models that agree with each

15% Non-significant

other also agree with the stressor gradient; Likely

Example of how the confidence Level was estimated when the biological models agreed:
e.g.: If two models errors are estimated to be 0.25 and 0.20 then the estimated error is: 0.25*0.20 = 5%

when the models agree.




Estimating Confidence Levels for Valley Sites

Evaluation of bioassessment models for valley sites.

Bioassessment models

Percent Agreement with Stressor Gradient (N=15)

Estimated Probability of Error

Diatom General Increasers

80% agree; Likely

20% Non-significant

Algae IBI

86% agree; Likely

14% Non-significant

Macroinvertebrate IBI (1)

80% agree; Likely

20% Non-significant

Macroinvertebrate IBI (2)

33% agree; Most unlikely

67% Non-significant

O/E

27% agree; Most unlikely

73% Non-significant

Evaluation of bioassessment models that agree for valley sites.

Bioassessment models

Percent Agreement with Stressor Gradient (N=15)

Estimated Probability of Error

Agreement between Algae and
Macroinvertebrate IBI (1)

The models agree with each other at 73% of the
sites; 100% of the models that agree with each
other also agree with the stressor gradient; Very
Likely

3% Significant

Agreement between Algae 1Bl,
Macroinvertebrate IBI (1) and Diatom
General Increasers

The models agree with each other at 60% of the
sites; 100% of the models that agree with each
other also agree with the stressor gradient; Very
Likely

1%
Highly Significant

Agreement between O/E and
Macroinvertebrate IBI (2)

The models agree with each other at 80% of the
sites; 25% of the models that agree with each
other also agree with the stressor gradient; Most
unlikely

49% Non-significant




ALGAE IBI — MOUNTAINS AND VALLEYS

Threshold = 0.51- 0.53

Mean Reference Sites = 57




MACROINVERTEBRATE IBI (1) - MOUNTAINS AND VALLEYS BOX PLOT

Threshold = 0.54

Reference Sites Slight Impairment Impaired




~MI Score

Macroinvertebrate IBI(2) - LOW VALLEY BOX PLOT

\

Threshold = 48 based on the 10th
percentile of reference condition

Reference Sites Slight Impairment

Moderate Impairment

Severe Impairment




O/E MODEL — BOX PLOTS FOR MOUNTAINS AND VALLEYS

Threshold = 0.80




Biological Model Responses

Biological
Condition

Diatom General Taxa

)

Macroinvertebrate 1Bl (2)

Algae IBI

Macroinvertebrate 1Bl (1)

O/E Model

N\

Moderate

Stress

Severe




Conclusions

» The algae IBI and macroinvertebrate IBI(1) agreed with each other and the
multi-stressor gradient at approximately 70%o of the sites that were located
In the mountains and valley ecoregions.

* The level of confidence was slightly improved when the “diatom general
increaser taxa” model also agreed. This occurred at nearly 60% of the
sites.

 The level of confidence of all bioassessment models was low in the plains
ecoregion.

* Conclusions are based on my assumption that the
multi-stressor disturbance gradient Is correct.
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