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Program Goals
1. Well owner education: water suitability and groundwater protection
2. Centralized data resource: research and education
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Legally binding for public water supplies, not for private wells

Maximum Contaminant 
Level Goals (MCLGs)

Maximum Contaminant 
Levels (MCLs)

health risk vs economic compromise

Concentration BELOW the threshold is OK
Concentration ABOVE the threshold is NOT OK

US Safe Drinking Water Act

Cumulative Risk = Sum of  hazard quotients for all analytes

Hazard Quotient = Observed Concentration
Health Threshold

Strictly health based



1. Analysis by HUC8 
Watershed (96)

2. Calculated median 
concentration to 
calculate hazard 
quotients

3. Required a minimum 
of 5 results per 
analyte per HUC8

4. Conducted extensive 
sensitivity analysis 
across scenarios of 
thresholds and data 
use filters

Data from: Montana Bureau of Mines and Geology (MBMG), 
  Groundwater Information Center (GWIC)



75% (38/51) of HUC8s have a CR >1

MCLG-Ha (health) Thresholds MCL Thresholds

2% (1/51) of HUC8s have a CR >1



MCLG-Ha (health) 
Thresholds

MCL Thresholds

1. Arsenic
2. Uranium
3. Strontium
4. Fluoride
5. Boron

Arsenic Hazard 
Quotient for 
Big Muddy

1. Fluoride
2. Uranium
3. Nitrate
4. Arsenic
5. Barium

Foundation for refined statewide education campaign

Consistent cross both top 5 lists
Arsenic

Uranium
Fluoride











MSU Team’s Pilot Clinic Work
1. Madison Jefferson public facing clinic – October 2023
2. On campus analysis internal samples - March 2025
3. On campus analysis with public samples – October 2025 (happening now)

Montana Extension West Virginia Extension Wisconsin Extension

Timing Always rolling One sample drop-off date Always rolling

Lab Private Lab On Campus On Campus

Certified Yes No Yes

Follow up Ad hoc phone/email; no meeting Public presentation Don’t think so

~400-800 per year ~3000 per year ~8000 per year



Funding
Montana Institute on Ecosystems
Montana Water Center
USGS for PFAS Testing

State and National Partners
MSU Extension
MSU Environmental Health
MSU Community Health
Montana Bureau of Mines and Geology
Montana Institute on Ecosystems
US Geological Survey

Program Outline (3 months)

Recruit Distribute 
Kits

Collect &  
Analyze  
Samples

Interpret & 
Deliver 
Results

Present to 
Communities Research

Local Partners
Madison & Jefferson County Extension
Madison Conservation District
Madison County Health
Jefferson County Health
Madison Valley Library

Pilot #1



Public Presentation of Results, Ennis, October 19th

1. Adam Sigler (MSU) – Wells and Test Results
2. Mari Eggers (MSU)– Cumulative Health Risk
3. Sara Edinberg (MBMG) – Local Hydrogeology
4. Megan Bullock (MC) – Septic Systems
5. Tess Sobolewski (MSU) – PFAS testing opportunity
6. Adam Sigler (MSU) – Treatment, Testing, Summary

Pilot #1



Pilot #2



Gallatin Pilot Sample Drop Off 
October 6th

Monday this Week!

Pilot #3

Enthusiastic and capable team

Public workshop – Nov 17th 

Participant sample drop-off

Sample processing/analysis

Results/interp delivery – Nov 3rd 







Program Goals
1. Well owner education: water suitability and groundwater protection
2. Centralized data resource: research and education



GWIC heading & 
units Analyte

Health 
Thresholds 

(USGS 2022)

Health Thresholds 
Source

MCL 
Thresholds

MCL 
Source RL cutoff ND set value

As (µg/L) arsenic 0.5 MCLG (RL) 10 MCL 2 0.0001
B (µg/L) boron 2400 WHO 2400 0.05

Ba (µg/L) barium 1300 WHO 2000 MCL   1300 0.08
Be (µg/L) beryllium 4 MCLG 4 MCL = MCLG 4 0.005
Cd (µg/L) cadmium 5 MCLG 5 MCL = MCLG 5 0.001
Cr (µg/L) chromium 50 WHO 100 MCL 50 0.005
Cu (µg/L) copper 1300 MCLG 1300 AL - MCLG 1300 0.005
F (mg/l) fluoride 4 MCLG 4 MCL = MCLG 4 0.01

Mn (mg/l) manganese 0.3 Health Advisory 0.3 0.0001
Mo (µg/L) molybdenum 40 Health Advisory 40 0.01
Ni (µg/L) nickel 100 Health Advisory 100 0.02

NO3-N (mg/l) nitrate 10 MCLG 10 MCL = MCLG 10 0.001
Pb (µg/L) lead 1 AAP 15 AL  2 0.005
Sb (µg/L) antimony 6 MCL 6 MCL = MCLG 6 0.001
Se (µg/L) selenium 50 MCLG 50 MCL = MCLG 50 0.005
Sr (µg/L) strontium 4000 Health Advisory 4000 0.07
Tl (µg/L) thallium 0.5 MCLG 2 MCL 2 0.01
U (µg/L) uranium 3 MCLG (RL) 30 MCL 3 0.01
Zn (µg/L) zinc 2000 Health Advisory 2000 0.001



Summary - Broader Impacts
1. First statewide cumulative risk (CR) 

assessment in the US
2. Higher CR using MCLG-Ha (health) 

thresholds relative to MCLs
• attributed more to the lower threshold 

values for some analytes (As, Ba, Cr, Pb, 
Tl, U) 

• than to the 6 analytes lacking an MCL (B, 
Mn, Mo, Ni, Sr, Zn).

In Montana
1. Foundation for refined statewide 

education campaign

1. High detection limits on some 
analytes produce a high 
frequency of non-detect values

2. Many watersheds with 
insufficient data to assess

3. Analysis is not on individual wells, 
so mapping is at relatively coarse 
watershed scale



% “very concerned” about 
contaminants in their well water

Human Sources = 68%
Natural Sources = 23%





MCLG-Ha Thresholds

MCL Thresholds
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