Application of Wetland Bioassessment
Protocolsfor Making Aquatic Life
Beneficial Use-Support Deter minations
In Montana
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W etland Bioassessments

Briefly present the approaches M ontana has used
to develop wetland biocriteria.

Explain how Montana uses biological datato
determine whether water quality standards are
being achieved.

Discuss the application of bioassessmentsto
TMDL’s.

Provide an example of our assessment process.
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What type of impacts can wetland

bioassessments detect?







Oil and Gas Production
(Salinity and organic compounds)










(Metals, pH, Nutrients, Sediment)




1993-94 Study Objectives

* Develop bioassessments tools that can
detect human impacts to wetlands

* Develop aclassification system that can
stratify the natural variability found in
wetland biological communities

e Determine whether aguatic life uses were
supported




Ecoregions of Montana

[ 1 Montana Valleys and Foothill Prairies
[ ] Montana Plains
[ Montana Rocky Mountains

Map data form J.b. Omernik and
AL Gallant, U.5. EFA, 1987

0 a0 100 Miles




Table 1. Comparison of Biocriteria and HGM Wetland Classes

Biocriteria Wetland HGM Wetland Description
Class Classes
Headwater wetlands | Extensive peatland High elevation wet
meadow or bog
Riparian wetlands Riverine Flood plain
Slope Break in slope where
groundwater is
discharged(eg spring)
Extensive peatland Rich fen
Open lake wetland Fringe Shoreline of lacustrine
Closed basin wetland | Depressional Pothole
fringe Large shallow reservoir

or playalake







Open Lake Wetlands of the Rocky

Mountain and Intermountain Valley Ecoregions
(Stable water levels)
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Closed Basin (Groundwater Flow Through)
(High Alkalinity)
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Wetland Sampling Methods
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Algae (Diatoms)
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How did we analyze

the algae data?
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Figure 2 (a) Ordination of Montana wetland diatom

assemblages and environmental variables.




Figure 2 (b) Envelopes enclosed at least 95% of all sitesin each apriori wetland class.
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How did we analyze

the macroinvertebrate
Data ?




Proposed Metrics rized Rirectio
P E'P\%Ong%eﬁ\ Br esence g{
I essor

Number of Taxa decrease
Per cent Dominance INcrease

Percent 1 Dominant Taxon INnCrease

Percent 2 Dominant Taxa INCrease

Percent 5 Dominant Taxa INncrease
POET decrease
Number of Individuals decrease
Chironomidae decrease

Number of Chironomidae Taxa decrease

Percent Chironomidae Taxa INCrease

Percent Orthocladliinag/ Chironomidae decrease
Crustacea/M ollusca decrease

Number of Crustacea& MulluscaTaxa decrease

Percent Crusdacea& MulluscaTaxa Increase
L eech/Sponge/Clam decrease




MACROINVERTEBRATE INDEX SCORE
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Class 1 Dilute Closed Basins and Headwater Wetlands of

the Rocky Mountain Ecoregion.
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1 CHIRONOMIDAE (M IDGE)
] # OF INDIVIDUALS

] PLEC/ODON/EPH/TRIC
[ INVERSE % DOMINANCE
B #OF TAXA



Additional Research

e Cicl Borth (Montana State University)
— Vegetation (1997-1998)

e Vicki Ludden (University of Montana)
— Macroinvertebrates (1999-2000)




Montana, USA.
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Figure4. lllustration of two wetland types typical of the
| ntermontane Prairie Pothol es.

| ovw Prairie

Wet Meadow

44 Low Prairie

Wet Meadow




Table 13.

The Effectiveness Levels of Each Metric Tested.

Effectiveness Metric
_ = Shannon-Welner » Percent Diptera
High Diversity |ndex = Percent Tanytarsini
= Total Taxa Richness = Percent Tanytarsini of Chironomidae
» Crustaceaand Mollusca |= Percent Pelecypoda
Taxa » Percent Trichoptera
EPT Taxa = Percent Odonata
POET Taxa » Percent Shredders
Odonata Taxa » Percent Coenagrionidae of Odonata
DipteraTaxa = Ratio of POET to POET and

Chironomidae Taxa
Mollusca Taxa

Odonata and Trichoptera
Taxa

Chironomidae
Percent Odonata and Trichoptera
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Candidate Vegetation Metrics

% Annuals

% Perennials
% Non-Natives
% Moss

% Spp. With
Persistent Litter

% Agropyeon Spp.
% Juncus Balticus
% Typha Latifolia

Species Richness,
Vascular Plants




Application of Wetland
Biological Assessments




Wetland Bioassessments 7}

 Arewater quality standards being achieved and
are aquatic life and wildlife beneficial usesfully
supported?. .

 What should the goals be for r estor ation (e.g.
TMDL biological targets)?

* Arerestoration goalsthat wer e developed to
protect aguatic life being achieved?

x Bisy. L ;



 How are biological assessments
used to determine if Montana’s

water quality standardsare
being achieved?




Water Quality Standards

e Clean Water Act (Section 101(a))

— restore and maintain the chemical, physical and
biological integrity of the Nation’s waters.




Montana Surface Water Quality Classifications*

Legend

. A Suitable for drinking culinary, and food processing purposes after simple disinfection, or treatment for remaoval of
naturafly present impurities. Access may be limited to some "A" waters used for public water supplies.
Scale of Miles B-1 suitable for drinking. culinary, and food processing purposes after conventional treatment; bathing, swimming, and
recreation; growth and propagation of salmonid fishes and associated aquatic wildlife, waterfowd, and furbearers;
g 20 40 50 80 100 120 140 160 and agricultural and industrial water supphy

. B-1 The same as -1, but with marginal propagation of salmonid fishes.

. B-3 The same as B-1, but with growth and propagation of nen-salmaonid fishes
. € Suitable for bathing, swimming, and recreation; growth and propagation of salmonid or non-saimonid fishes and
associated aquatic wildlife, waterfowd, and furbearers; and agricultural and industnal watar supply.

. I Greatly impacted streams not currently supporting the uses listed above. They include reaches of Prickly Pear,
Sitver Bow, and Muddy Creeks.




W etland Beneficial Uses

e Aquatic LifeUse Support

— Waters are suitable for the growth and propagation of
fish and associated aquatic life, waterfowl and
furbearers.




Numeric Criteria

.._C.hI‘ODLG and acute aquatlc life standar_ds

*' ~nange -1, o, tUr DIJILY arld t emperatu reare

=




Narrative Criteria -

No Increases are allowed above naturally
occurring concentrations of sediment,
settleable solids, floating solids, etc. which are
harmful, detrimental, or injuriousto birds,
fish or other wildlife.

Prohibition of undesirable aguatic life.

Pollution resulting from non-point sources,
Including agriculture, construction, logging,
and other practices must be minimized.

Bioassessments are often used to determine if
narrative criteria are achieved.



 How are biological assessments
being used by Montana’'s TM DL

Program?




What isa TMDL ?
(Total Maximum Daily Load) /8

,aTMDL isthetota
amount of a pollutant, per day, W
(including amargin of safety) that
awaterbody may receive from
any source (point, non-point, or
natural background) without
exceeding the State water quality
standards.




What iIsaTM

DI ?
(Total Maximum DaiI

,aTMDL isawater quality
restoration plan that is developed to protect

beneficial uses which has quantifiable
goals or endpoints.




Application of Biological Assessments
iInthe TMDL Program

e Detecting impair ment
— Direct measure of aguatic life use

— Interpretation of the biological data helps
Identify probable sources and causes of
Impalrment

« TMDL (restoration) plan
— Establish targets or restoration goals
— Effectiveness monitoring




303(d) List:

List of impaired water bodies that
requirea TMDL (restoration) plan

Currently eight wetlands are on our
303(d) list




Montana Water Quality Act

(amended 1997)
e Therewasa TMDL lawsuit in 1996

 Legidature was concerned about the
credibility of our 303(d) list.

By 1 Oct 1999....shall revisethe
list.....remove any water that lacks
sufficient credible datato support its
listing.

e .... may modify thelist only If there iIs
sufficient credible data......




303(d) List

e Nearly 900 waters were on Montana' s
303(d) list before it was revised

o approximately 50% of the waters were
determined to have insufficient data and
needed to be reassessed




« How are biological data
consider ed when making
Montana’s 303(d) listing

decisions and what 1s sufficient
credible data?




.Sufficient Credible Data

“....chemical, physical, or biological
monitoring data, alone or In
combination with narrative
Information, that supports ...... whether
awater Is achieving compliance with
applicable water quality standards.”

....Must use all readily available data.




Sufficient Credible Data
Categoriesfor making ALUS
Deter minations

e Chemistry (e.g., Toxins) gﬂ

 Physical/Habitat
 Biology




Chemistry Data éﬂ

Field Measurements

Water Column Grab Samples

Sediment or Tissue Samples

Toxicity Tests




Physical/Habitat Data

* Visual assessment of riparian and
habitat conditions

e Functional assessment

e \Watershed assessment




Biological Data &

Macroinvertebrates

Algae

Vegetation

Fish and Wildlife populations




e How does M ontana decide when
thereis a sufficient amount of

data and infor mation to make an
AL US determination?




| Evaluate Data for:

e Technical Rigor of Methods
e Coverage /Quantity

e Quality

* Applicability to Present
Conditions




Data

Methods

Scoring Example: Biological

Data Quantity

Data Quality

Data
Currency

Visual
observation:
no reference

Limited

Unknown or
low: no
specialist

Data no
relevant; may
have been
significant
changes

1 group; use
reference

Single time or
single site

Low to
moderate;
some specialist
guidance

Data older
than ideal;
likely still
accurate

1 or more
groups; use
reference

Target sites; 1
season

Moderate;
specialist
makes
assessment

Recent data

2 Or more
groups; use
reference

Broad Coverage

High; all work
done by
specialist

Current data




Sufficient Credible Data for Making
ALUS Determinations

All available data ar e evaluated.

Data are usually required from at least two data
categories

Minimum scor e of 6 required out of 12
Data that scores 1 are not considered

Assessments based on reference condition are
generally scored higher.




e How Isrefer ence condition
determined for making biological

assessments?




Refer ence Condition

* Reference condition isthe condition of a
water body capable of supporting all of its
present and future beneficial uses when all
reasonable land, soil, and water
conservation practices have been applied.

e used to Interpret narrative water quality
criteria
e used to interpret numeric criteriathat limit

how much a parameter can change from
what would be naturally occurring.




Refer ence Condition
(Primary Approach)

e Collecting baseline data from minimally
Impaired water bodies within the same
region having similar geology, hydr ology
and mor phology

« Evaluating historical data Nﬁ%&'

e Usinginternal referencesor a paired
water shed approach



Refer ence Condition
(Secondary Approach)
 Reviewing existing literature

e Expert Opinion

e Quantitative Models




 How does M ontana make aguatic
life use support deter minations?




Assessment Process

o Gather & Organize Data
o Evaluate Data Quantity & Quality

» Beneficial Use Support Determination




Aquatic life Use-Support Decision
Tables

e Decision tables are used by the reviewer to
link beneficial use-support determinations
to water quality standards

— Numeric water quality criteria are used for most
chemical parameters

— Narrative water quality criteria are linked to
decisions involving habitat, sediment, nutrients
and biological data.




Aquatic Life Use Support
Deter mination

 Overwhelming Evidence Test

e Independent Evidence Test

e Weight of Evidence Test




Assessment Process (continued)

e Use Support :
Full
Threatened
Partial
Not Supporting

e Application of Results
— 305(b) Statewide WQ Database
— 303(d) Impaired Waters List




Case Study
Benton L ake National
Wildlife Refuge




Benton L ake National Wildlife Refuge

5,600 acre saline marsh created by a glacier

Established in 1929 to provide habitat for up to
100,000 ducks, 40,000 geese and 5000 swans

Currently recelves alarge portion of its water
from irrigation drainage

The marsh is currently divided into separate
units that are periodically flooded.

Because there is no surface outlet, salts and
contaminants are concentrated in the water.




Benton L ake National Wildlife Refuge
(Example of Sufficient Credible Data)

o Chemistry (Score 3 of 4)
— water column, sediment, and tissue data

« Physical/habitat (Score 2 of 4)
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Benton L ake National Wildlife Refuge

(Example of Aquatic Life Use-Support Deter mination)

 Chemistry
— High nitratesin water column
— High selenium in sediment and tissue

 Phys c:a|/H aglia! V

— Saline seeps wer e found along wetlands
— Intensive agriculture occur s within water shed
— Water levelsintensively managed to control salinity
* Biology
— Algae biocriteria indicates moder ate Impair ment
M acroinver tebr ates indicate slight impair ment



Benton Lake NWR
303(d) listing

Weight-of-Evidence Test

— Chemistry and biology data indicate impair ment
— Physical/habitat data identifies probable sources

Partial Support of Aquatic Life Use
Probable Causes of | mpair ment

— nitrogen, selenium, salinity, noxious algae
Probable sour ces of impair ment

— agriculture



Possible TMDL Targetsfor
Benton Lake NWR

Selenium concentrations IS tissue
Salinity

nitrogen loading

Algae biocriteria

Algae biomass

Saline seeps




TMDL Plan

* |mprove water management within the
wetland complex

e Encourage less intensive agricultural

practices within the surrounding watershed.

 Encourage landownersto take some of their
agricultural land out of production
(Conservation Reserve Program)




Summary

* Biological assessmentsdirectly measureimpactsto
the aquatic life communities.

Physical/habitat and chemistry data often provide
valuable infor mation concerning the probable
causes and sour ces of iImpair ment.

Therefore, Montana DEQ Isemphasizing a holistic
approach for making ALUS deter minations which
usually entails consider ation of data from at |east
two data categories.




Final Thoughts

« The TMDL process provides a useful tool for
addressing constraints to biological integrity.

We fedl that Load-based TMDL targets that are
solely based on pollutants are often not practicable

approaches for protecting wetland water quality.

Therefore, we also use biological and
physical/habitat TMDL targets for determining
when aguatic life uses are fully supported and
water quality standards are being achieved.




Final Thoughts (continued)

« Stream aguatic life communities and geomorphol ogy
are affected when adjacent wetlands are altered.

« Weltland aguatic life communities that are adjacent to
streams are often affected by changes in stream water
quality and geomorphology.

* Therefore, we believe that an integrated approach
should be used to assess the ecological integrity of the
entire stream/wetland complex, which includes the
use of biocriteriain combination with a habitat,
landscape and/or functional assessment.




Montana DEQ Web Page

Http://www.deg.state.mt.us/ppa/mdm/

 Water Quality Assessment Process and
M ethods

 Wetland Biocriteria Development




