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Questions or Comments

A Raise hand (*9 if on the phone) or type  wekometoQsa

OW Up nere. Only NOst and

q u eSti O nS i nto the Q&A *“':::"Jj::i 'F'i_'ltl :I\“ l 1? ‘»‘ to see all questions

A DEQ will unmute you if you wish to
provide your comment orally

A If calling by phone, press*6 to unmute

A State your name and affiliation before
providing your comment
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environm.e,[‘for a thriving Montana.

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




Why Are We HereBeginning a 5+ fpy S e
Year Study of the Gallatin River et %

AAn important recreational, ecological, and
cultural resource

AExperiencing increased development and
recreational pressure

AConcern from the community; petition

National Park
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A USGS,FEMA ortans St Lyt HERE Garmin, SaeGiaph METINASA USGS
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AMore research needed to understand factors
driving algal growth

AMomentum from stakeholders to protect and
restore water quality




Our Main Goal: Protect Beneficial Uses

ABeneficial uses are goals and expectations specified in water
guality standards for how state water surfaces should be use

E
Aquatic Llfe",(’ i

[
L )
M. 3
B
%) ., .a:.;.-’--, —
SR ,.;a N
- ¥ ' 3
- ~ & - NV -
~ oy A ,‘... )
P
A 44 Punae e
o CCh
;:.'\n A R

Agriculture

DEQ

MONTANA >



Gallatin River Beneficial Uses

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

ABathing, swimming, and recreation;

AGrowth and propagation of salmonid fishes and associated
aguatic life, waterfowl and furbearers;

AAgricultural andndustrial water supply.
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Develop Water

Quality : ;
Standards Conduct Adaptlve and lterative
Monitoring
& Perform
Assessments
Develop
Solutions
(TMDLSs)

Assist with
Implementation
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A Gallatin River Listing Update

A Gallatin Project: Objectives

Beneficial use assessment

Document temporal and spatial distribution of algae
|dentify drivers of algae

Source assessment and TMDL development
Nutrient standards update

Stakeholder involvement
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A Monitoring History

A Gallatin River Task ForgeMonitoring since early
2000s

A 2010 DEQ West Fork Gallatin River Watershed
TMDLS

A 2013 GRTF volunteer monitoring program funds
A 2018 Higher algae growth

nutrients during growing season
A Petition to list: 3/31/2022
A Upper Missouri Water Keeper
A Montana Trout Unlimited
A Gallatin River Task Force
A American Rivers
A Greater Yellowstone Coalition
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Algae Photos: Gallatin River

Missouri River Water Keepers

Montana DEQ

Missouri River Water Keepers
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~~ A Insufficient data to assess (all 6 samples collected same day)  °
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A Assessment Methodology for DeterminifpdeableStream Impairment
Due to Excess Nitrogen and Phosphorus Levels (2016)




Assessment Summary

Evaluated data against numeric standards, recommended criter
and thresholds

Nutrient Assessment Framework (Middle Rockies)

Level 1 Assessment
A Nutrient Water Chemistry (Total Nitrogen, Nitrite + Nitrate, Total Phosphorus)
A TN threshold:; less than or equal to 0.3 mg/L
A NO,,;threshold¢ less than or equal to 0.1 mg/L
A TP threshold: less than or equal to 0.03 mg/L
A Benthic Algae (Chloropmdland Ash Free Dry Weight)
A Chlathresholdc less than or equal to 120 n@hla/m?
A AFDW threshold less than or equal to 35 g AFDW/m
A Algae photos and videos as supportive information (not in existing framework but used)
Level 2 Assessment
A Macroinvertebrate HBI Score
A HBI threshold; less than or equal to 4.0
Overwhelming Evidence (if other data is not sufficient)
A Algae photos and videos indicate persistent widespread growth




Nutrient Chemistry

A Minimum Sample Size

A At least 12 samples within the most
recent 10 years.

A Total Nitrogerg 69 samples
A NO2+3 87 samples
A Total Phosphorug 76 samples

A Exact Binomial (PASS)

A Students Ttest (PASS)
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Box and Whisker Plots

Qutlier
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Listing Data Review Results: Nutrients

A Total Nitrogerg 1 exceedance
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Listing Data Review Results: Nutrients

A Total Phosphorug 3 exceedances
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MO2+3 (rmg/L)

Listing Data Review

A Nitrite + Nitratec 1 exceedance

GallatinRiver NO2+3
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Results: Nutrients

GallatinRiver Nitrite + Nitrate for Each Sampling Location
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Benthic Algae ol
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A Minimum Sample.Size g !
A At least8'temporally and spatially independent samples W|th|n 5,
the mostrecent 10 years. X

% A ChlorophyHa = 46 Wy
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Listing Data Review Summary: Benthic Algae

A ChlorophyHa ¢ No exceedances
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GR Abv Spanish

Benthic Algae
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Listing Data Review Summary: Macroinvertebrates

AData from Gallatin River Ta.
Force (20142020)

A13 samples (81%) exceede
HBI threshold of 4.0

@ Downstream Doe Creek

Beaver Creek
Baetis Alley
@ Deer Creek

@ Downstream Moose Cree
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Listing Decisions

A Agquatic Life & Fish: (not fully supportiAg Excessive Algae Growth)
A Primary Contact Recreation: (not fully supportiygexcessive Alga@rowth)
A Excessive Algae Growth: List as pollutastiarts next steps in CWA implementation

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

A Sent to EPA on April 13, 2023
A Montana DEQ will increase data collection beginning in 2023

DEQ
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A Gallatin River Listing Update

A Gallatin Project: Objectives

Beneficial use assessment

Document temporal and spatial distribution of algae
|dentify drivers of algae

Source assessment and TMDL development
Nutrient standards update

Stakeholder involvement
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@ Sampling Sites
=3 Watershed Boundary

Ad d Itl O n a.I I\/I O n Ito rl n g Sckh . — Middle Segment Gallatin River

A3+ Year monitoring effort

A2023 Activities:
A5 Monitoring Events
A19 Monitoring Sites
ANutrients
ADischarge
ATemperature
AAlgae

A (Visual assessment, dry weight, |
chlorophyll content, drone surveys)
ANutrient limitation experiments , e

DEQ.
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Objectives:

A Objective 1 Conduct beneficial use assessment

A Obijective 2 Determine spatial distribution of algae growth

A Obijective 3 Determine drivers of algae growth

A Obijective 4 Determine sources and develop any needed Total
Maximum Daily Loads

A Obijective 5 Work with Stakeholders on implementing nutrient

reduction strategies




@ Sampling Sites
=3 Watershed Boundary

Objective 1: Beneficial Use Assessniias s

A Incorporate new data collected during this project

AInclude evaluating Middle Gallatin, Lower Gallatin, and
possible reevaluation of West Fork

A Use any new assessment methods developed

A Parameters: Nutrients, temperature, dissolved oxygen,
macroinvertebrates, AFDW, chlorophall

Wyoming
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ODbjective 2: Document Spatial and
Temporal Distribution of Algae Growth

Filamentous Algae Distributiehheoretical

Algae Year ——
Algae Year 2——
source \

Tl X

River Mile

(%)

A Aerial drone surveys
AVisual assessments
A Chlorophyll and dry weight dats
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ODbjective 2: Document Spatial and
Temporal Distribution of Algae Growth

AData collected monthly Filamentous Algae Temporal Distribution-

Theoretical

ADoes the same temporal pattern
occur every year?

Alf not, why not?
-stream flow/hydrology
-temperature
-nutrient concentrations
-other?

P

June July August September

—8—Yearl —@—Year? Year 3

DEQ

Bottom Cover by Filamentous Algae (%
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Objective 3: Determine Drivers of Algae Growth

Light

Filamentous Algae Growth: ,

Complex Interactions L
Air Temperature

——

Magnitude of
spring flood

W\/ Water Temperature

\ Algae Growth & Death / \ Water Depth
Nutrients’ ; < Groundwater

Interactions

KABS (wwaw.benthos ‘,:i\
Biological interactions



Objective 3: Determine Drivers of Algae Growtf

Mechanistic
- Modeling
Statistical

MOdeIIng and F"/f- ) Dissolved P ) -“-\"\
Relationships Loasrs —| oo PE n

Uptake

Experiments

Model | conceptual framework

Filamentous Algae vs L souten
ilamentous Algae vs Hydrolegy _ _ feedback
Theoretical Nutrients-Theoretical Stored P

Light and Carrying
temperature —» C;;adop hora capacity
mediation lomass feadback

Loss to Lossto
sloughing respiration

Max Bottom Cover By
Filamentous Algae (%n
Max Bottom Cover By
Filamentous Algae (%)

Length of Spring Flood Flood Event

Spring Concentration of Nitrate/Nitrite



