
MUSSELSHELL WATERSHED 
WATER QUALITY PLANNING PROJECT 

Public Informational Meeting 
 

Monday June 22nd – Roundup, MT 
Tuesday June 23rd – Harlowton, MT 



Presentation Outline 
• Introduction to the Musselshell Watershed Water Quality 

Planning Project –  
• Jordan Tollefson, DEQ 

 
• River, Stream and Reservoir Monitoring and Assessment –  

• Katie Makarowski, DEQ 
 

• Wetlands Monitoring and Assessment –  
• Steve Carpenedo, DEQ 

 
• Nonpoint Source Pollution Reduction –  

• Mark Ockey, DEQ 
 

• Project Schedule and Additional Information –  
• Jordan Tollefson, DEQ 



Musselshell Watershed 
• The Musselshell watershed includes the 342 mile long 

Musselshell River and over 6,000,000 acres that drain 
into it 

 
• The watershed includes portions of 10 counties (Meagher, 

Stillwater, Sweet Grass, Wheatland, Golden Valley, 
Musselshell, Rosebud, Fergus, Petroleum, and Garfield) 

 
• This project will look at the Musselshell River as well as 

many of its major tributaries, reservoirs, and wetlands 
within the watershed 



• A watershed is the 
area of land where all 
of the water that is 
under it or drains off 
of it goes into the 
same place 
 

• A waterbody is a 
body of water such 
as a river, stream, 
lake, reservoir, or 
wetland 

 

 





DEQ Water Quality Planning Priority Areas 

 



Musselshell Water Quality Planning Project 
• In recent years, most of the water quality assessments in 

Montana were completed in the western half of the state 
 

• The Musselshell watershed is a transitional area with 
mountain streams in the headwaters and prairie streams 
in the middle and lower parts of the watershed 
 

• These factors, along with local stakeholder interest in 
water issues have made the Musselshell project a priority 
for DEQ 



Musselshell Water Quality Planning Project 
Four major pieces to the project: 
 
• Stream and reservoir data collection and assessment 

• Watershed Characterization and Condition Report 
 

• Wetlands data collection and assessment 
• Wetlands Condition Report 
 

• Water Quality Improvement Plan 
• Total Maximum Daily Load (TMDL) Development 

 
• Restoration, protection, and continual improvement 

• Watershed Restoration Plans (WRPs) 
• Nonpoint source pollution prevention projects 

• Technical and financial assistance (319 Program, NRCS, DNRC, FWP, other) 
• TMDL Implementation Evaluations (TIEs) 
 

 



Describe 
surface waters 

in the watershed  

Evaluate water 
quality condition 

Understand how 
human actions 
are influencing 
water quality 

Describe the 
extent, severity 
and sources of 
specific water 

quality 
impairments 

Provide 
recommendations, 

guidance and 
support toward 

water quality 
protection and 
improvement 

Water Quality Planning Process 



Aspects of Water Quality 
• This project looks at the chemical, physical, and biological 

aspects of water quality 
 

• Water chemistry includes analyzing water samples for 
nutrients, salinity, metals, etc. 
 

• Physical evaluations include measuring sediment 
deposition, eroding streambanks and stream channel 
morphology, wetland condition 
 

• Biological data collection includes plant, algae, and 
wildlife habitat 



Why is clean water important? 
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Water Quality Standards 
• Can be numeric or narrative and are designed to protect 

beneficial uses of a waterbody related to water quality 
 
• Some examples of beneficial uses are: aquatic life, 

recreation, drinking water supply, agricultural water 
supply, etc.  
 

• Some uses related to water quantity may be similar, but 
can also be different 

 



Types of Pollutants - Salinity 



Types of Pollutants - Sediment 



Types of Pollutants - Nutrients 



Types of Pollutants - Metals 



Point Source 
• any discernible, confined and discrete conveyance 
• does not include agricultural storm water discharges and 

return flows from irrigated agriculture  
• regulated through discharge permits 

 
Nonpoint Source 

• any source of water pollution that does not meet the legal 
definition of point source 

• addressed through voluntary implementation of Best 
Management Practices (BMPs) 

 
 
 

Point Source vs. Nonpoint Source 



 

Katie Makarowski 
DEQ, Water Quality Planning Bureau 
June, 2015 



cleaning  

drinking 
cooking 

bathing  

food processing  

swimming 

recreation 

fish 
insects 

waterfowl 

wildlife 

livestock 

irrigation 
industry  

energy 

lawns 

gardens 

How do you use water? 



Why do we assess water quality? 

To protect uses of water 
• people use water in many ways  
• different uses require different levels of water quality  
 (e.g., drinking water compared to crop irrigation) 



Why do we assess water quality? 

To inform the public 
• collect and report current information (water quality changes) 
• characterize water quality for the entire watershed 
• report detailed information for particular waterbodies  



Why do we assess water quality? 

To inform local watershed planning efforts  
• identify opportunities to protect higher quality waters and to restore 

lower quality waters  
• inform prioritization of waters  
• make recommendations for voluntary actions to protect and restore 



How do we assess water quality? 

1. Collect data  
• Water quality changes over time 
• Water quality varies naturally from place to place 

 
2. Compare data against water quality standards 

• Meeting standards = good water quality = protect 
• Not meeting standards = limited water quality = restore 

 
3. Evaluate whether or not waterbodies are able 

to support the beneficial uses that they should 
be able to support 
• Protect the most sensitive beneficial uses 
• Distinguish between natural and human-caused 

condition 
 

4. Describe water quality relative to others in the 
watershed 
 

 



How do we choose which waters to assess? 
We don’t have resources to sample every waterbody for every possible pollutant 
 

Watershed risk assessment = the process we use to determine: 
           which waters to assess  
           what we will assess for each water 
 
 
 
 
 
 
 
Considerations for selecting waters to assess: 

• Musselshell River 
• Major tributaries that influence the Musselshell River 
• Impaired waters 
• High resource value to watershed community 
• Highest risk (most in need of restoration) 
• Lowest risk (most in need of protection) 

 
 

Other considerations: 
     Is there water? 
     Is it accessible? 
 



Watershed Risk Assessment 
What do we already know about water quality? 
     Existing data 
 
     Existing impairments  

• Nutrients/Excess Algae  
• Metals/pH 
• Sediment 
• Salinity 
• Sulfates 
• Low Flow Alterations 
• Other Flow Regime Alterations  
• Alteration in Vegetative Covers 
• Physical Substrate Habitat Alterations 

 



Watershed Risk Assessment 
What natural characteristics and human activities in the watershed 
may be influencing water quality?  

 Aerial images and spatial analysis (GIS) 
• Natural features (geology, climate, etc.) 
• Type and intensity of land uses exists in vicinity of waters 

 

Field reconnaissance 
• First-hand perspective of waterbody and surrounding landscape 
• Visit several locations considered “representative” of waterbody as a whole 
• Began in 2014; focused on public lands and road access 

 
• Take photos and record visual observations: 

- water sources 
- ecosystem types 
- riparian vegetation type and condition 
- upland vegetation type and condition 
- surrounding land uses 
- erosion and channel stability  
- visual indicators of water quality  



Monitoring Planning 



What type of data will we collect on  
streams, rivers and reservoirs? 

salinity 
 
nutrients 
 
metals 
 
E. coli  
 
riparian habitat 

 
sediment 

 
temperature 

 
pH 

 
dissolved oxygen 
 
 
 
 

 



Which streams, rivers and reservoirs will 
we evaluate? 

• Water quality characterization 
• Water quality assessment  



Selecting monitoring locations 
Sites that represent entire channel 
 
Sufficient distance between sites 
 
Represent factors that influence water 
quality  

point sources 
non-point sources 
tributaries 
mouth – cumulative inputs  
Headwaters – natural background 
 

Right-of-ways 
Safe, public access 

 

Landowner access 
Letter  
Phone calls 
In-person 
 

Monitoring Design 





WETLANDS 
Steve Carpenedo 
Senior Wetland Scientist, DEQ 
 
(406)-444-3527 
SCarpenedo2@mt.gov 
 



Why do we care about wetlands 



Why do we characterize wetlands 

• Collect and report on current information 
 

• Characterize current wetland conditions 
 

• Identify BMPs that are maintaining healthy wetlands 
 

• Identify opportunities to protect high quality wetlands and 
restore low quality wetlands 



Wetlands in the Musselshell 
 
 



Wetlands in the Musselshell 
 
 



Wetlands Characterization in the Musselshell 



Wetlands Characterization in Montana 



Wetland Characterization 



What Wetland Characterization is 
• Non-regulatory 

 
• Not applicable to the waters of the United States 

jurisdictional determinations 
 

• Used to report on the general condition of wetlands in the 
Musselshell and its watersheds 



How you can help 
• Educating us 

 
• Demonstration sites 

 
• Access to sites 



NONPOINT SOURCE 
Mark Ockey 
DEQ Watershed Protection Section 
(406) 444-5351 
mockey@mt.gov 



• Nonpoint Source Pollution: any form of 
pollution or waterbody impairment not 
regulated under a point source discharge 
permit 

 

• Voluntary implementation of best 
management practices 

 
 
 

 



Standards 
State of Montana ~94,184,960 Acres 



Monitoring and Assessment 
Musselshell Watershed ~6,068,363 Acres 



Monitoring and Assessment 
Box Elder and Upper Musselshell ~3,320,343 Acres 



Total Maximum Daily Load (TMDL) 
Brickyard Creek and Comb Creek ~38,560 Acres 



Watershed Restoration Plan (WRP) 
Brickyard Creek ~28,490 Acres 



Watershed Restoration Plan (WRP) 
Comb Creek ~10,070 Acres 



Watershed Restoration Plan 

• Locally led planning 
 

• Smaller geographical area 
 

• Nonpoint source pollution 
• Source identification 
• Project planning 
• Project implementation 
• Follow-up monitoring 



Projects 



Musselshell Project Schedule 
 

• Most data collection will occur from 2015-2017 
 

• After data collection has been completed and the data 
has been analyzed, documents will be made available to 
the public 



Strengthening Local Partnerships 
• The DEQ has been working on building relationships with 

local conservation groups like the Musselshell Watershed 
Coalition and the Conservation Districts 
 

• These local groups, as well as other state and federal 
agencies serve as the local experts for land and resource 
management 
 

• The ultimate goal of this project is to provide landowners 
and local groups with a tool to address current and future 
resource concerns at the local level 



What can you do? 
Input from people who live and work in these watersheds is valuable to 
inform the scope of our work throughout this planning process.  
 

Partnerships may include: 
 

• Input on sampling design – which waters to monitor and where? 
 

• Input on water quality issues of interest or concern 
 

• Volunteer monitoring program development/capacity-building 
 

• Landowner outreach to help facilitate monitoring on private lands 
 

• Support for local watershed restoration planning efforts 



Project Website and DEQ Website 
 

• Specific project information and meeting materials can be 
found online at the Montana DEQ Water Quality Projects 
Website: 
• http://mtwaterqualityprojects.pbworks.com 

 
• General DEQ information, water quality information, rules 

and regulations can be found on the DEQ website at: 
• http://deq.mt.gov/default.mcpx  

 

http://mtwaterqualityprojects.pbworks.com/
http://deq.mt.gov/default.mcpx






 



Project Contacts 

Role Contact Email Phone 
Project Lead 
 

Kristy Fortman kfortman@mt.gov (406) 444-7425 

Project Coordinator 
 

Jordan Tollefson jtollefson@mt.gov (406) 444-5341 

Monitoring and 
Assessment Lead 
 

Katie Makarowski kmkarowski@mt.gov (406) 444-3507 

Watershed Protection 
Section Lead 
 

Mark Ockey mockey@mt.gov (406) 444-5351 

mailto:kfortman@mt.gov
mailto:jtollefson@mt.gov
mailto:kmkarowski@mt.gov
mailto:mockey@mt.gov


QUESTIONS? 
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