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Questions or Comments
ÅRaise hand (*9 if on the phone) or type 

questions into the Q&A

ÅDEQ will unmute you if you wish to 
provide your comment orally

ÅIf calling by phone, press*6 to unmute

ÅState your name and affiliation before 
providing your comment
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59vΩǎ aƛǎǎƛƻƴΥ ¢ƻ ŎƘŀƳǇƛƻƴ ŀ ƘŜŀƭǘƘȅ 
environment for a thriving Montana.

Water Quality Division Vision: Clean water 
from peaks to prairies for all Montanans. 



Why Are We Here?: Beginning a 5+ 
Year Study of the Gallatin River
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ÅAn important recreational, ecological, and 
cultural resource

ÅExperiencing increased development and 
recreational pressure

ÅConcern from the community; petition

ÅMore research needed to understand factors 
driving algal growth 

ÅMomentum from stakeholders to protect and 
restore water quality



ÅBeneficial uses are goals and expectations specified in water 
quality standards for how state water surfaces should be used 
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Recreation

Aquatic Life Drinking Water

Agriculture

Our Main Goal: Protect Beneficial Uses



Gallatin River Beneficial Uses

ÅDrinking, culinary, and food processing purposes, after 
conventional treatment;

ÅBathing, swimming, and recreation;

ÅGrowth and propagation of salmonid fishes and associated 
aquatic life, waterfowl and furbearers;

ÅAgricultural andindustrial water supply.
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59vΩǎ ²ŀǘŜǊ vǳŀƭƛǘȅ tƭŀƴƴƛƴƎ tǊƻŎŜǎǎ

Develop Water 
Quality 

Standards
Conduct 

Monitoring 
& Perform

Assessments
Develop 
Solutions 
(TMDLs)

Assist with 
Implementation

Adaptive and Iterative



¢ƻŘŀȅΩǎ !ƎŜƴŘŀ

ÅGallatin River Listing Update

ÅGallatin Project: Objectives
Å Beneficial use assessment

Å Document temporal and spatial distribution of algae

Å Identify drivers of algae

Å Source assessment and TMDL development

Å Nutrient standards update 

Å Stakeholder involvement
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History and Petition to List
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ÅMonitoring History

ÅGallatin River Task Force ς  Monitoring since early 
2000s

Å2010 DEQ West Fork Gallatin River Watershed 
TMDLS

Å2013 GRTF volunteer monitoring program funds 

Å2018 Higher algae growth

Å2019 DEQ Increased funding to study algae and 
nutrients during growing season

ÅPetition to list: 3/31/2022

ÅUpper Missouri Water Keeper

ÅMontana Trout Unlimited

ÅGallatin River Task Force

ÅAmerican Rivers

ÅGreater Yellowstone Coalition



Cou

Algae Photos: Gallatin River

Missouri River Water Keepers

Montana DEQ

Missouri River Water Keepers



Assessment Summary
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ÅReviewed data collected within the last 10 years (2011-2021)

ÅAll readily available data that meets QA/QC requirements 

ÅNutrient data
Å July 1 through September 30 of each year

ÅMetals 
Å Insufficient data to assess 

ÅE. coli 
Å Insufficient data to assess (all 6 samples collected same day)



Å.ŜƴŜŦƛŎƛŀƭ ¦ǎŜ !ǎǎŜǎǎƳŜƴǘ aŜǘƘƻŘ ŦƻǊ aƻƴǘŀƴŀΩǎ {ǳǊŦŀŎŜ ²ŀǘŜǊǎ όнлнлύ

ÅAssessment Methodology for Determining Wadeable Stream Impairment 
Due to Excess Nitrogen and Phosphorus Levels (2016)

ÅEscherichia coli (E. coli) Assessment Method for State Surface Waters (2020)

ÅMetals Assessment Method (2012)

Data Review Methods



Assessment Summary
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Evaluated data against numeric standards, recommended criteria, 
and thresholds 

Nutrient Assessment Framework (Middle Rockies)

Level 1 Assessment

Å Nutrient Water Chemistry (Total Nitrogen, Nitrite + Nitrate, Total Phosphorus)

Å TN threshold ς less than or equal to 0.3 mg/L

Å NO2+3 threshold ς less than or equal to 0.1 mg/L

Å TP threshold ς less than or equal to 0.03 mg/L

Å Benthic Algae (Chlorophyll-a and Ash Free Dry Weight)

Å Chl-a threshold ς less than or equal to 120 mg Chl a/m2

Å AFDW threshold ς less than or equal to 35 g AFDW/m2

Å Algae photos and videos as supportive information (not in existing framework but used)

Level 2 Assessment 

Å Macroinvertebrate HBI Score

Å HBI threshold ς less than or equal to 4.0

Overwhelming Evidence (if other data is not sufficient)

Å Algae photos and videos indicate persistent widespread growth



Nutrient Chemistry
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Å Minimum Sample Size

Å At least 12 samples within the most 
recent 10 years. 
Å Total Nitrogen ς 69 samples

Å NO2+3 ς 87 samples

Å Total Phosphorus ς 76 samples 

Å Exact Binomial (PASS)

ÅStudents T-test (PASS)



16

X Mean

Box and Whisker Plots



Listing Data Review Results: Nutrients
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ÅTotal Nitrogen ς 1 exceedance

Upstream Downstream



Listing Data Review Results: Nutrients
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ÅTotal Phosphorus ς 3 exceedances

Upstream Downstream



Listing Data Review Results: Nutrients
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ÅNitrite + Nitrate ς 1 exceedance

Upstream Downstream



Benthic Algae
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ÅMinimum Sample Size

Å At least 3 temporally and spatially independent samples within 
the most recent 10 years. 

ÅChlorophyll-a = 46

ÅAsh Free Dry Weight (AFDW)= 46

ÅChlorophyll-a and AFDW Exceedances

Å Chl-a = 0 samples exceeded threshold

Å AFDW = 11 samples (24%) exceeded threshold



Listing Data Review Summary: Benthic Algae
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ÅChlorophyll-a ς No exceedances



Listing Data Review Summary: Benthic Algae
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ÅAsh Free Dry Weight ς 11 exceedances (24%)



Shs

Listing Data Review Summary: Macroinvertebrates
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ÅData from Gallatin River Task 
Force (2017-2020)

Å13 samples (81%) exceeded 
HBI threshold of 4.0
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Å Aquatic Life & Fish: (not fully supporting Ą Excessive Algae Growth)

Å Primary Contact Recreation: (not fully supporting Ą Excessive AlgaeGrowth)

Å Excessive Algae Growth: List as pollutant ς starts next steps in CWA implementation

ÅProposed to list as impaired for Excessive Algae Growth in an 
Addendum to the 2020 Integrated Report 

Å Sent to EPA on April 13, 2023

ÅMontana DEQ will increase data collection beginning in 2023

Listing Decisions
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Additional Monitoring

Å3+ Year monitoring effort

Å2023 Activities:
Å5 Monitoring Events
Å19 Monitoring Sites
ÅNutrients
ÅDischarge
ÅTemperature
ÅAlgae 
Å(Visual assessment, dry weight, 

chlorophyll content, drone surveys)
ÅNutrient limitation experiments
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Determine drivers of algae growth (with 
Standards and Modeling Section)

   Identify sources of nutrients and determine 
Total Maximum Daily Loads (with  TMDL 
Section

Work with Stakeholders to implement solutions 
(with Nonpoint Determine drivers of algae 
growth (with Standards and Modeling 

Section)
   Identify sources of nutrients and determine 
Total Maximum Daily Loads (with  TMDL 
Section
Work with Stakeholders to implement solutions 
(with Nonpoint Source Sectio

Objectives:

ÅObjective 1: Conduct beneficial use assessment

ÅObjective 2: Determine spatial distribution of algae growth

ÅObjective 3: Determine drivers of algae growth 

ÅObjective 4:  Determine sources and develop any needed Total 
Maximum Daily Loads

ÅObjective 5: Work with Stakeholders on implementing nutrient 
reduction strategies



Objective 1: Beneficial Use Assessment

ÅIncorporate new data collected during this project

ÅInclude evaluating Middle Gallatin, Lower Gallatin, and 
possible re-evaluation of West Fork

ÅUse any new assessment methods developed

ÅParameters: Nutrients, temperature, dissolved oxygen, 
macroinvertebrates, AFDW, chlorophyll-a
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Objective 2: Document Spatial and 
Temporal Distribution of Algae Growth

ÅAerial drone surveys

ÅVisual assessments

ÅChlorophyll and dry weight data
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Objective 2: Document Spatial and 
Temporal Distribution of Algae Growth

ÅData collected monthly

ÅDoes the same temporal pattern 
occur every year?

ÅIf not, why not?
-stream flow/hydrology

-temperature

-nutrient concentrations

-other?
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June July AugustMay September



Light

shade

N

P

Water Temperature

Algae Growth & Death

Magnitude of
 spring flood

Nutrients

Water Depth

Groundwater
Interactions

Filamentous Algae Growth:
Complex Interactions

Biological interactions

Objective 3: Determine Drivers of Algae Growth

Air Temperature



Objective 3: Determine Drivers of Algae Growth

Experiments
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Statistical 
Modeling and 
Relationships

Mechanistic 
Modeling
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